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Preface

This is the third in a series of mnographs conpiled by the
University of Oregon's Specialized Training Programto facilitate
broad dissem nation of research and service reports. The pur-
pose of the Specialized Training Programis to increase vocation-
al opportunities for severely and profoundly retarded adults in
the Pacific Northwest. Strategies for acconplishing this
include: (a) devel opment of a conprehensive model for workshop
operation, (b) managenent of a denonstration workshop at the
University of Oregon, (c) extensive assistance to facilities in
the Northwest who adopt the nodel, (d) inservice training, and
(d) research

Papers in this and the previous two vol unes docunent a
chronol ogy of practical and conceptual problenms we have encoun-
tered or anticipated in providing vocational services to severely
handi capped adults. These probl ens have guided our efforts to
devel op solutions through research and dermonstration

The papers in this monograph reflect our interest in contin-
uing to address nultiple service delivery issues. The first
section of the monograph includes several discussions of current
i ssues affecting vocational services to severely handi capped
individuals. Significant policy decisions will be made at al
governmental levels during the next fewyears as severely handi-
capped peopl e increasingly expect conmmunity-based services. The
interplay of Congressional and court actions, research results
current service nodels, funding priorities, and changing val ues
of professionals and advocates provides the clay fromwhich these
decisions will be model ed. Chapters in section one continue
our grappling with these issues

The papers in Section 2 describe ongoing behavioral research
to identify procedures for vocational training and supervision
In arecent textbook, (Bellany, Horner, & Inman, 1979) we sug-
gested that a technology of vocational habilitation is now
avail abl e for severely handi capped people. Despite the availa-
bility of extensive procedures, significant service problens
remain. Particular interest during the past year has focused
on identification of variables that affect task performance in
work settings. The papers presented in Section 2 describe
detail ed anal yses of stimulus control within vocational settings.

Vi



The third section of the nonograph documents our continuing
interest in the devel opment of assessment instrunments that can
assist in evaluating the effects of vocational services. In-
creasing enphasis on the devel opnent of dispersed comunity ser-
vice makes it difficult to evaluate effectiveness of service
efforts. Practical neasurement tools are needed to assist in
eval uation of both individuals and prograns.

Thi s monograph and the work reported in it were made possi-
bl e by the support of several agencies and individuals. The
Speci al i zed Training Programwas supported in the research by
the Departnent of Health, Education, and Wl fare Devel opnenta
Disabilities Office, Region X and the Bureau of Education for
the Handi capped. Preparation of the text was greatly assisted
by the clerical effort and skills of Theresa Bush and Dorothy
Sweet and the graphics work by Arden Minkres and Vanessa Tsang

Robert H Horner
G Thomas Bel | any
May, 1980
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This chapter originally appeared in G Bellany, G O Connor,
and 0. Karan, Vocational rehabilitation of severely handi capped
persons, 1979, University Park Press. Reprinted with permi ssion.
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Structured Employment :
Productivity and Productive Capacity

Thi s paper focuses sinmultaneously on two topics, work
productivity and severely retarded adults. To date, the two
have had little in comon, except that the presence of one
inplied the absence of the other. The purpose of this paper is
to explore this negative relationship and to suggest a strategy
that may be useful in assisting severely handi capped adults to
wor k productively.

Productivity and Productive Capacity

Production involves the use of labor, in conjunction with
capital and/or raw materials, to create exchangeabl e econonic
value. Productivity indexes the rate with which such value is
created. Productivity can be nmeasured with respect to a nation,
a corporation, a group or an individual. |In this chapter we
are interested in the productivity of individuals.

Wthin the existing social and econonic structure produc-
tivity plays a critical role in an individual's quality of life.
As the "not her of wages" (George, 1881) productivity has much
to do with access to work opportunities, to econonic indepen-
dence and to the necessities and anenities of nodern |iving.
Wiile there clearly is not a one-to-one rel ationship between
I evel of productivity and |evel of renuneration, a mniml |evel
of productivity is typically prerequisite for access to, and
mai nt enance of , enpl oynent.

The inportance of individual productivity is also apparent
in society as a whole. W are currently chall enged by our po-
litical |eaders, for exanple, to produce our way out of an
econonic slunmp. Simlarly, one variable consistently pointed
to as a factor in our ability to regain financial stability
in the world currency market is the |evel of individual worker
productivity.

"Productive capacity" refers to an individual's or organ-
izations' predicted |evel of productivity at any point in tinme.
Wi | e productivity refers to how nuch was produced, productive
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capacity refers to an estimte of how nuch will be produced

The productive capacity of an individual is affected by many
factors, including: (a) the type of task being performed

(b) the existing skill level of the worker, (c) the ability of
the worker to learn requisite skills not in his or her repertoire
(d) the setting conditions under which training and production
take place, and (e) the level of capitalization and automation of
the production process. The productive capacity of enployees
within awrk force is inportant information for managers. To
predict work output and resource needs (i.e., howmuch raw
material and/or capital will be required for a job), a nanager
must rely on some index of each worker's productive capacity.

Enpl oyers only hire workers they believe have the capacity

to be productive. As such, individuals perceived as having
“limted" or "low' productive capacity face restricted oppor-
tunities for enployment.

A point worth stressing in this definition of productivity
is that an individual's productive capacity is not static. It
changes over tine in response to many different variables. One
inportant change in individual productive capacity results as
a function of training and experience. The productive capacity
of an individual enployed as a nechanic, for instance, is
relatively lowuntil s/he has received training in the conplex,
interrelated systems that propel vehicles. Follow ng training
the individual's level of productivity typically is much higher
H s or her productive capacity changes as a function of training
Sinmilarly, the same individual may become increasingly conpe-
tent with practice (i.e., over tine the same job is done faster).
Here again productive capacity changes. The worker's |evel of
productivity inproves as a function of experience or practice.

Because productivity changes as a result of the job denmands,

training and experience, it does not seemuseful to consider
productivity as a stable personality trait. An individual does
not "possess" low productivity any more than s/he "possesses”
a third grade reading ability or a particular level of physica
conditioning. While each may be descriptive of current perfor-
mance, each may al so be affected by access to opportunities for
learning and practice. Therefore, such characteristics are not
necessarily predictive of long term performance.

Severely Handicapped Adults

One group of individuals who typically have been perceived
as "possessing" limted productive capacity are severely handi -
capped adults. For the purposes of this chapter we will define
severel y handi capped adults as those individuals whose |eve
of retardation or nultiple handicaps can be characterized by sone
or all of the following: (a) 1Qscores below 40, (b) pronounced
skill deficits in personal, social and vocational donains,

(c) a history of exclusion fromtraining opportunities that

m ght lead to vocational conpetence, and (d) a need for sub-
stantial training before behavioral changes are achieved (Cold,
1975). The rel ationship between these characteristics and direct
intervention strategi es has been presented in detail by Bellany,
Horner, and I nman (1979).
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Wien viewed from an econonic perspective an additiona
characteristic of severely handicapped adults is apparent: they
generally function only as consunmers in our society. Mst non-
handi capped adults have roles as both consumers and producers.
However, severely handi capped adults have not been perceived as
possessing the potential (i.e., productive capacity) to fulfil
the role of a producer. Few have access to conpetitive enploy-
ment options. Those in sheltered enpl oyment earn on the average
only trivial wages (Witehead, 1978), and many are excluded from
vocational opportunities altogether (Lynch & Graber, 1977). This
low productivity is reflected in restricted personal financia
options and dependence on inconme transfer prograns for basic
necessities.

Productivity and Severely Handicapped Adults

Wth recognition of the civil rights and learning ability of
handi capped adults has come a feeling that productive work is
both desirable and possible for many severely handi capped indi-
viduals. Productivity is desirable because it (a) increases the
econom ¢ independence of handi capped adults; (b) allows themto
assune a nore normative adult role; (c) decreases their depen-
dence on public support; and (d) may increase the Iikelihood
of acceptance by non-handi capped peers (Gold, 1975). The
desirability of productive work as a goal for severely handi-
capped adults has been recognized by advocates of normalization
(Wl fensberger, 1972; O shanski, 1972). This may stemin part
fromincreasing awareness of the role work plays as a basic ele-
ment of normal lifestyles (Turkel, 1972).

In addition to being desirable, productivity is possible for
severely handi capped adults. There exists a rapidly expanding
professional literature which documents the learning of diffi-
cult, lengthy, and intricate vocational skills by severely
handi capped individuals. During the last fewyears research
has left little doubt that severely handi capped adults can becone
vocationally conpetent persons (Bellany, 1976a; Bellany, Horner
& I'nman, 1977; Cold, 1976; Jacobs, 1976, 1978; Karan, Wehman,
Renzaglia & Schutz, 1976). Thus, the literature documenting | ow
productivity by severely handi capped adults (U S. Department of
Labor, 1977) should not be viewed as a reliable index of the
productive capacity of these individuals

The Discrepancy Between Productivity and Productive Capacity

At present we are faced with encouraging research results
whi ch have had little inpact on the day-to-day vocational options
of severely handi capped individuals. Al though repeated denon-
strations of |earning conpetence exist, severely handi capped
adults continue either to earn insignificant wages or to face
conpl ete exclusion fromvocational training and enpl oynent op-
tions. There are probably many reasons for this discrepancy
For exanple, nuch has been said recently about |ow professiona
and public expectations (CGold, 1975); lack of adequate work in
shel tered wor kshops (Witehead, 1979); failure of workshops to
i ncl ude many severely handi capped individuals (G eenleigh
Associ ates, 1975) disincentives in the social service system
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for high earning levels (Kosno & Pritchard, undated; Ponerantz
& Marholin, 1977); and the expense required for habilitation

of severely handi capped clients (Conley, 1973; Levithan &
Taggart, 1977). Two additional factors, that have received

less attention, seeminexorably linked to the discrepancy between
the expected and observed vocational abilities of severely

handi capped workers. The first is the lack of research efforts
to document the |ong-range productivity and earnings of severely
handi capped individuals followi ng training. The second is
recognition that organizational and admnistrative barriers
limt the access of severely handi capped individuals to current
enpl oynent options.

A Need for Earning Denonstrations. Wile acquisition and
short-termmaintenance of a skill may be an acceptable |evel of
"success". Skill acquisition is inportant and functional only
if it is related to consistent, productive behavior on remuner-
ative tasks. The current literature has not denonstrated such
a relationship. Vocational research with severely handi capped
adults has docunmented only the learning potential of these
i ndividuals, not their earning potential. The vocational skills
| earned have been inpressive, but the opportunity to use these
skills in extended remunerative enpl oynent has not been docu-
ment ed adequately. Future research efforts are needed that
focus on the long-range earning capabilities of severely handi-
capped adul ts.

Access to Enpl oyment Options. A repeated problemfaced by
advocates for the severely handi capped is that the vocationa
skills reported in the research literature are only a subset
of those presently required for significant individual produc-
tivity. Deficiencies in skills that are indirectly related to
productivity often prevent a worker fromhaving access to |ucra-
tive work situations. It is consistent with the U S. Depart-
ment of Labor's (1977) data on | ow annual wages of retarded
adults in sheltered workshops to conclude that competitive enploy-
ment offers the only current opportunity for adequately paid worKk.
Cearly, the acquisition of task-specific skills is insufficient
for conpetitive work, where changing job demands, highly verba
supervi sion procedures, and absence of support outside the work
setting may be expected. Wth the onset of individual produc-
tivity after conpetitive job placement, nost rehabilitation and
soci al service supports are typically withdrawn, and the indi-
vidual is expected to work and live rather independently. This
model of "train, place and forget" may be appropriate for many
m [ dly handi capped individual s whose entry or reentry into the
| abor force requires only a one-time, short-termintervention
(al though Edgerton &, Bercovici's (1976) data suggest that fre-
quent job changes, productivity interruptions and resulting life-
style disruptions are characteristic of many of their mldly
retarded adult subjects).

Such a "train, place and forget" tactic is clearly inap-
propriate for severely handi capped individuals. This is true
for at least two reasons: (&) "Training" is unlikely to result
in cost effective placenent of severely handi capped workers as
long as the only availabl e enpl oyment opportunities require
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i ndependence on skills both directly and indirectly related to
wor k performance; and (b) "Forgetting" an individual after

pl acenent fails to provide for ongoing personal and work-rel ated
support that may be necessary to naintain the independence and
productivity of a severely handi capped worker.

Exi sting adult services reflect the assunption that only
those individuals who can performskills indirectly related to
work (i.e., independent grooning, dressing, conmmunicating,
traveling and eating) can be expected to performthose direct
vocational skills associated with remunerative enpl oynent
options. If this assunption is inaccurate, and considerable
research suggests that it is, then a |large nunber of potentially
productive individuals are being unnecessarily denied access to
meani ngful enployment. It is our contention that the current
restrictive nature of enploynent options, and the service system
whi ch has devel oped to coordinate with them significantly reduce
the productivity of severely handi capped adults. Therefore, the
structure of enployment options, not just the disabilities of
i ndi vi dual workers, can be viewed as a causal factor in |ow
productivity.

Few enpl oynent or social service structures provide |ong-
termsupport for individuals in conpetitive enploynent. It is
therefore hardly surprising that independent living and personal -
social skills often are treated by rehabilitation professionals
as prerequisites for job training or other vocational services.
It is our view that such "prerequisites” reflect only the present
restricted range of enployment opportunities, and are not related
to any necessary skill sequence or |earning hierarchy in individ-
ual developrment. If structured enpl oynent opportunities were
provided so that high productivity levels could be attained while
support and training on indirect skills continued, vocational
rehabilitation agencies probably would not find it necessary to
excl ude so nany severely handi capped peopl e.

Structured Employment

If the |ow productivity levels of severely handi capped adults
are attributed at least in part to the structure of enpl oyment
opportunities, efforts to inprove productivity should target
changes in long termenpl oynment, not just inprovements in
briefer rehabilitation or training efforts. For this reason we
suggest that particular attention be given to planning enploy-
ment opportunities in which severely handi capped individual s can
be highly productive without needing first to denonstrate
mastery of social and independent living skills that are only
indirectly related to vocational conpetence.

This has been the objective of many extended enpl oyment
prograns in sheltered workshops (d shanski, 1977), but Witehead s
(1979) report that the average annual wage was $417 for retarded
enpl oyees of sheltered workshops suggests that continued anal ysis
of extended enpl oyment nechani sns is needed. Qur concept of
structured enpl oyment is based on (a) the assunption that |ow
individual productivity and earnings often reflect availability
of work and adequacy of supervision, rather than disability of



Structured Enpl oynent/9

the worker; and (b) that with careful ly designed work environ-
ments, normal productivity and normal wages are possible for many
severely handi capped individual s who are now constrained to
participation in "prevocational" prograns.

Structured enployment is a type of extended enpl oynment that
enphasi zes high levels of individual productivity with ongoing
training and support services not typically provided in industry
As we define it, structured enpl oyment involves vocationa
opportunities that (a) focus on severely handi capped individual s
(b) provide a |ong-termenpl oynent option; (c) enphasize high
productivity with comensurate wages; (d) provide ongoing em
pl oyment support; and (e) reflect adninistrative breadth

Focus on severely handicapped individuals

It is our assunption that structured enpl oyment options
wi |l be most appropriate for severely and profoundly handi capped
individuals. Research and service efforts are denonstrating
that nmost mldly and noderately handi capped people can learn the
direct and indirect skills needed for conpetitive placenent
(e.g., Sowers, Thonpson, and Connis, 1979). W would also
suggest that the currently available, time-limted rehabilitation
options are designed primarily to nmeet the needs of mldly
handi capped persons. The structured enpl oynent option is de-
signed for those lower functioning individuals who are typically
perceived as having "inconsequential productive capacity"
(Federal Register, 1974) in the present rehabilitation structure

Long-term employment

The objective of structured enployment is to allow severely
handi capped workers to use the vocational skills they have
learned. Individual placement in industry is a lesser concern
than is conpetent, adequately remunerated performance within
the structured enpl oynent setting. Thus, structured enpl oyment
provides a heretofore mssing link within the current continuum
of services. Handi capped individual s who both have skills di-
rectly related to production tasks and skills indirectly related
to production (groom ng, hygiene, conmunication, self-help, etc.)
can be placed in conpetitive enployment settings. These settings
afford the least restrictive alternative for involvenent in the
"world of work" for these individuals. Handicapped workers who
have indirect but not direct skills enter sheltered environnents
designed to provide for the training of direct skills. Follow
ing training the workers are placed in a conpetitive setting.
However, individuals who are able to perform or learn to per-
formdirect vocational skills, but lack many indirect skills are
frequently excluded fromvocational opportunities. A structured
enpl oyment option would al l ow these individuals to actualize
their productive abilities while receiving additional training
(during non-working hours) focused on their indirect skil
deficits. Should a worker achieve proficiency in both indirect
and direct skills s/he would become a candidate for conpetitive
enployment. In the interimthe person woul d have the opportunity
to use the vocational conpetence s/he has. Therefore, providing
the opportunity for a handi capped worker to work over long tine
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periods with specialized support sinply reflects an adm nistra-
tive recognition that (a) perfornmance of conplex social, com
muni cation and self-help skills is not a necessary prerequisite
for access to normally productive enployment, and (b) rapid
acquisition of these indirect skills need not be contingently
related to maintaining that access. The | ong-term enpl oynent
option provided by structured enpl oyment coul d decrease the
job discrimnation agai nst conpetent workers who have skill
deficits that are only indirectly related to on-the-job per-

f ormance .

High productivity and commensurate wages

Structured enploynment is first and forenost an enpl oyment
option. The "service" being provided is support or subsidy for
an admnistrative structure that allows access to enpl oynent for
| ower functioning individuals. Structured enpl oynent does not
fall within the franework of the traditional social service
system The primary indices of the program effectiveness are
the productivity |level of individual workers and the wages that
this productivity leads to. As such, structured enpl oynent
options should all ow workers access to tasks with non-trivial
renunerative potential. Following Crosson's (1969) oft-cited
recommendati on, work shoul d be chosen based on its econom c val ue
not the ease with which it can be trained.

A central assunption of structured enploynent is that one of
the greatest services we can provide a severely handi capped
adult is access to meaningful work. It is suggested here that
access to a viable social role in a comunity and the "attitude"
of caretakers, parents, and neighbors toward a severely handi -
capped person will be affected by that person's ability to
denonstrate conpetence in activities valued by commnity nmenbers.
Gven the status that work holds for adults in our society,

a maj or benefit mght be expected if severely retarded individ-
uals were given the opportunity to perform successfully in a
social ly acceptabl e, adult-appropriate work role. Such denon-
strations of conmpetence will not occur if a worker's rate of
production is trivially lowor if the wages generated by high
productivity are inconsequential.

Ongoing employment support

The central success neasure in structured enpl oyment is the
average income (level of productivity) of workers over time.
Providing a work setting in which severely handi capped workers
can mai ntain high productivity levels for extended periods
requires support for two activities that may not be economcally
feasible for conpetitive industries.

The first is access to a production setting with specialized
supervision. The second is the opportunity for further training
after placenment in the production setting. Production supervi-
sion techniques are a critical variable affecting the produc-
tivity of severely handi capped workers (Bellany, 1976b; Martin
& Pallotta, 1978). Those few studi es which have denonstrat ed
prol onged, high-rate production by severely handi capped workers
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have typically used specialized production supervision procedures
(Bellany, Innman & Yeates, 1978). As such, structured enpl oynent
woul d be characterized by ongoi ng specialized supervision as the
trai ned worker entered production. W consider this extended
supervision to be one of the nmost inportant characteristics of

a structured enpl oyment option, and will consider it in greater
depth later in this chapter.

The second el ement of ongoi ng service support is continued
access to training after a worker enters production. \Wrkers
in a production environnent may, over tine, (a) begin to perform
unacceptabl e on the task or (b) conplete the contract they were
trained for and have no other work that requires their specific
skills. In either case additional training may be critical to
the worker's continued productivity. The first type of problem
has been described by Bellany. Innan and Horner (1978) and
Bel  any, Horner and Inman (1979). These authors indicate that
systematic retraining is one option that has been successful
when a worker's production behavi or gradual |y beconmes unaccept abl e.

Wth the second type of problem conpletion of a contract,
a worker may be left with vocational skills that often become
obsol ete overnight. Here again the nost obvious solution is
additional training on new contracts. dven the specialized
training required by nost severely handi capped people it is
reasonabl e to expect that any viable enpl oynent environment will
need to have the ongoing capability of retraining workers.

W see ongoi ng service support as a major factor affecting
the long term success of severely handi capped workers. Such
support is based on the recognition that both the skill |evel of
a worker and his or her access to work may vary over time. Wthin
structured enpl oynent a worker woul d receive initial training
on a task, and then performthat task as long as it was econo-
mcally worthwhile. Wth the conpletion of the task, training
woul d begin on another job. It would, of course, also be pos-
sible for a worker to receive training on other tasks while
continuing to spend nost of his or her workday in production.

As one job ended, the worker would then nove rapidly into pro-
duction on anot her.

To provide specialized supervision and periodic retraining,
an organi zation offering structured enpl oyment may need to rely
on public support for supervision costs not normally encountered
in private industry. Al though few mechani sns now exi st for
providing this support, there is a growing interest in extended
support options in vocational facilities (Commttee for Devel op-
ment of Direct Long Term Funding for Wrkshops and Work Activity
Centers, 1977).

Administrative breadth

Many factors affect worker productivity. Those mentioned
above are but a fewthat we feel are particularly inportant for
severel y handi capped workers. It is recognized, however, that
structured enpl oynent, |ike any work option, shoul d incorporate
the entire spectrum of adnministrative and busi ness needs facing
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a workshop. \WWhitehead (1979) enphasized that workshops shoul d
attend simultaneously to a variety of business and service
consi derations. These include (a) sales; (b) engineering

(c) finance; (d) managenent; (e) training; and (f) supervision
Wthin a highly conpetitive business climate it is unlikely
that a workshop (enploying either handi capped or non-handi capped
workers) will be able to denonstrate prolonged, high levels of
wor ker productivity without attention to all of the above. As
such, structured enploynment options will need to provide the
admini strative breadth needed to cover each of these areas.

Wile this woul d seema manmoth task, it is inportant to
recogni ze that the sales, engineering, finance, managenent,
training and supervision problens being faced by workshops are
simlar to those dealt with for decades by the business comm-
nity. In fact the above list of admnistrativefoci reads nuch
like the corporate organizational chart of any major business.
As such, models for dealing with these issues are quite likely
to be found in successful businesses. The appropriateness of
these nodel s gains credence when one recogni zes that one objec-
tive of a business is likely to be the same as that of a struc-
tured enpl oyment option: to optinize the opportunity for workers
to be productive.

W join Witehead (1979) in suggesting that workshop nodel s
for sales, engineering, finance and managenent can best be
found in the experienced roots of the business comunity. Each
of these areas deal with staff-to-public or staff-to-staff inter-
actions. The staff roles and objectives which are involved when
a workshop perforns sal es, engineering, finance and managenent
functions are substantially the same roles and objectives which
are involved in any successful business venture

This logic does not, however, extend to the areas of training
and supervision. The training and supervision strategies em
pl oyed by conpetitive business are designed specifically for
non- handi capped individuals. The learning options that these
strategies afford are exactly those in which severely handi -
capped individuals have failed. As such, we suggest that
strategies for training and supervising handi capped workers
will best come froma nore detailed analysis of behavior in the
work setting. A major task before the field of habilitation
therefore, is to develop a technology that both focuses on train-
ing and supervision strategies suitable for severely handi capped
workers, and integrates these strategies wth ongoi ng business
expertise

W present structured enployment as an alternative vocationa
option for severely handi capped individuals that enphasizes
hi gh productivity with specialized support. Structured enpl oy-
ment reflects the assunption that severely handi capped adults
have both the ability and the right to work. The objective for
service providers is to identify and devel op an environnent that
will facilitate significant productivity. Each of the character-
istics listed above is designed to serve this objective. Long-
termenpl oyment, a focus on severely handi capped workers, high
productivity, commensurate pay, ongoing support, and adminis-
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trative breadth all affect a severely handi capped worker's
ability to function successfully in an enployment setting

It is inportant to note, however, that these characteristics

do not limt enployment of severely handi capped individuals to

a sheltered workshop. They sinply outline the type of support
needed for productive enployment of severely handi capped workers.
This support could take place in extended enpl oynent prograns

i n workshops, within an enclave established in an industry
(DuRand & Neufel dt, 1975), in a worker-owned cooperative, in

a private enterprise, or in any of a variety of admnistrative
structures that afford ongoing support.

A Production Supervision Technology for Structured Employment

Structured enployment is unique in its conbined focus on
(a) long-termenployment, (b) high productivity levels, and
(c) severely handi capped people. For structured enployment to
provide a viable work option, a production supervision technol ogy
i s needed, which provides the ongoing support that allows
severely handi capped enpl oyees to be highly productive. The
remai nder of this chapter will outline characteristics of such a
supervi sion technol ogy and describe one recent study which has
contributed to the area of production supervision

O course, our focus on production supervision as a key
elenment in structured enpl oyment reflects an assunption that
severely handi capped individuals can learn to performrequisite
skills. Research focusing on training such skills has now
denonstrated that task acquisition is not only possible but
probable (CGold, 1976). The present volunme presents a variety
of successful approaches to vocational training with the severely
handi capped, and Bel | any, Horner, and Inman (1979) have recently
provided a detailed description of a technology of training that
has been effective with many severely handi capped people. VWhile
further refinement and devel opnent of training techniques is
needed, the major training issue facing the habilitation field
today is not whether procedures will be effective, but whether
training will lead to renunerative enpl oyment options

The area of production supervision has been addressed by
many researchers. Reviews of this research have been provided
by Bellany (1976b), Gold (1973) and Martin and Pallotta (1978).
These reviews indicate that (a) production studies have typical-
'y enployed nmildly and noderately handi capped workers and
subjects with only a few focusing specifically on the severely
handi capped, (b) some techni ques exist for sone problenms, but
that (c) critical variables related to |ong-termmaintenance
and denonstrated econonic output have not been addressed

As Bell amy, Horner and Inman (1979) indicate, many produc-
tion supervision "techniques" are available. Wat is |acking
is a synthesis of these techniques into a viable technol ogy
Techniques within this context refer to the systematic mani pu-
lation of antecedent and/or consequent stimuli to alter the
probability of targeted responses (i.e., task performance).
Production supervision techniques have focused on the kind,
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anount and frequency of supervisor assistance provided prior to
wor ker responding, and the type and schedul e of supervisor

provi ded consequation delivered once the worker does respond
Any systematic (i.e., rule governed) procedure for manipul ating
these antecedent and consequent variables is a technique

These techniques will formthe foundation of a production
supervision technology. At present we see several needs if this
technology is to reach fruition: (a) the devel opment and accep-
tance of additional techniques, many of which are available from
the fields of psychology and education; (b) continued refinenent
and inplenmentation of existing techniques; (c) a comitnent to
systematic measurenent of any production technique; (d) evalua-
tion of a technique based on the data provided by such nmeasure-
ment; (e) a systemfor dealing with those instances in which
programtechni ques fail to produce desired results (Baer, 1977);
and (f) an enphasis on the details of day-to-day production
supervision (Bellany, Horner & Inman, 1979).

Wthin the context of structured enploynent a production
supervision technology will be evaluated on its effectiveness
in allowng severely handi capped workers to be productive. Use-
ful production supervision techniques will be those which are
functionally related to inproved worker productivity. Special-
ized supervision is a key elenent of structured enpl oyment for
two reasons: (a) the expected performance (i.e., productive
capacity) of severely handi capped workers is low in production
envi ronments enpl oyi ng conventional supervision techniques
and (b) non-trivial vocational options are unlikely to be avail-
able to severely handi capped adults unless specialized super-

vi sion techniques can be conbined to forma functional super-
vision technology. This enphasis on specialized supervision in
structured enployment will be critical if learning denonstra-
tions are to be transformed into |ong-term earning denonstra-
tions.

Toward a Production Supervision Technology: A Research Example

The conplexity and interactive effects of production setting
variables on a worker's performance rate has been recently
demonstrated by Horner and Bel lanmy (1978). These authors
moni tored one severely retarded worker's behavior over an ex-
tended time period. The worker was perfornming a small parts
assenbly task in the Specialized Training Program production
environment (cf. Bellany, Inman and Horner, 1978). The worker
in question was exhibiting two problens. First, her rate of
production was unacceptably |ow, and second, she engaged in a
variety of irrelevant behaviors as she performed the task (i.e.
she rocked parts back and forth, stroked her face, sat notionless
for long time periods and performed exaggerated shrugging re-
sponses) .

Both of these performance patterns, slowworking and a high
rate of behaviors irrelevant to work conpletion, are comon in
wor kshops serving handi capped individuals. The research strat-
egy was to identify those stinuli controlling irrelevant respond-
ing, use the information to decrease irrelevant response rates
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and determine if this reduction affected the worker's produc-
tivity level. The first intervention follow ng baseline was to
increase the level of reinforcement the worker received for

wor k conpl eti on.

Results indicate that the rate of three of the four ir-
rel evant responses substantially reduced when the worker was
sinply provided with a nore powerful reinforcer. That is, when
reinforcement for work was increased the rate of three of the
irrel evant responses decreased. The worker spent nore tine
on-task and her rate of production inproved. Unfortunately,
the fourth and nost problenatic irrelevant response did not
decrease. In fact it increased in rate. Careful observation
indicated that the worker not only perforned this irrelevant
response nore often, but performed it at very specific points,
or steps in the task. It was as if the worker added several
irrelevant steps to the task, and was treating these irrelevant
steps as critical to task conpletion. Froman operant perspec-
tive, the data indicated that this high rate irrelevant response
was under control of specific stimuli inherent to the task.

To remedy this situation one supervisor retrained the
worker over a two day period. During retraining the irrel evant
behavi or was interrupted by the supervisor. Correct performance
at those steps in the task where irrelevant respondi ng had been
common was rewarded. Wthin tw days, the worker was perforning
the task with virtually no irrel evant responses and her produc-
tion rate had inproved over 400%

A final problemcontinued to exist, however. The worker
only perforned well in the presence of the specific supervisor
who retrained her. |If any other supervisors were working on the
production floor the rate of irrelevant responses increased
dranmatically and productivity plumeted. Wthin a few days after
retraining it becanme clear that even though no supervisors were
consequating the worker's irrel evant respondi ng these responses
were only kept at a mnimumif the particular supervisor who did
retraining was present. This dilemma was easily dealt with
by having all supervisors interrupt the worker's irrel evant
behavior. Wthin a day the worker stopped perforning the
irrelevant response altogether, and has not reinitiated it over
the six nmonths since the programwas term nated.

W have described this particular study in sone detail be-
cause it exenplifies the conplexity of a "production environ-
ment," the adaptive sophistication of a severely retarded worKker,
and the type of production technology that we see as inperative
if severely handi capped individuals are to achieve substanti al
production rates.

Envi ronmental conplexity is apparent in the fact that nmany
things within the production setting affected worker perfornance.
The type and anount of reinforcenent affected some irrel evant
responses, but a particular retraining effort was required
to deal with another. The worker |earned very quickly what
cues set the occasion for fast working. Once those cues, and
a consistent pattern of reinforcement were established the wor-
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ker's higher production rate maintained over a substantial tine.
No one nmani pul ation woul d have been sufficient to produce this
effect. Rather, a conbination of interventions was required

The adaptive sophistication of the worker is illustrated by
her rapid shift in performance followi ng interventions and the
subtle discrimnation she made anong supervisors, consequences

and irrelevant responses. It is of critical inportance for

i ndividual s responsible for production environnents to recognize
that worker behavior will largely be an adaptation to the "natu-
ral" contingencies in the production setting. |[If off-task be-

havior is rewarded (via peer attention, staff attention, access
to self stinulation, etc.) nmore than on-task behavior, the worKker
wi |l adapt by performng high rates of off-task behavior. The
worker in the Horner and Bellamy (1978) study responded quickly
when changes were made in her environment. It took her only a
fewtrials to respond to the change in reinforcement schedul e
Wthin ten mnutes her behavior during retraining shifted. Per-
haps nost inpressive was her discrimnation anong individua
staff members. Though |abeled severely retarded and functioning
at Adaptive Behavior Level 1V, the worker was very capabl e of
tracking exactly who was supervising and when supervisors changed

Finally, the study enphasized application of production
t echni ques which are firmy based on a functional, as opposed
to procedural, approach to habilitation (cf. Bellany, Horner &
Inman, 1979). Each intervention in the study (i.e., the
i nproved reinforcenent, retraining, staff consequation) was a
response to measured worker behavior. Each intervention was
anticipated to be in-and-of-itself effective in renmediating the
targeted problens. Each intervention was eval uated specifically
on the effect it had on worker behavior. As such, the study
represents an exanpl e of using nmeasurenent and attention to
detail which nust occur if ternms such as "habilitation" and
"vocational conpetence" are to become synonymous with substan-
tial vocational options for severely handi capped citizens.

Sumar y
Current research with severely handi capped workers indicates
that these individuals can |earn conplex vocational tasks. If

this research is to have significant inpact on the vocationa
options available to severely handi capped people, attention nust
also be directed at environnental characteristics that will
pronote |ong-termperformance of |earned skills. Severely

handi capped adults can be productive, but are often excluded from
most work environments because of skill deficits only tangential -
Iy related to work. Structured enploynent is presented as a
framework that will facilitate and support that potential pro-
ductivity. Characterized by |ong-termenpl oynent, a focus on
severely handi capped individuals, high levels of productivity

Wi th comensurate wages, ongoing service support and adm nis-
trative breadth, structured enployment is seen as appropriate

for a wide range of enployment settings. Central to the con-
tinued refinenent of structured enploynment options is enphasis

on a technol ogy of production supervision in which techniques

are designed for individual workers and eval uated by continuous
moni toring of worker productivity.
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A Strategy for Programming

Vocational Skills
for Severely Handicapped Youth

During the past fewyears there has been a grow ng profes-
sional conmmitment to vocational preparation of severely handi-
capped students in secondary progranms (Brown, Bellamy, & Sontap
1971; Sontag, Smith, & Certo, 1977; Fial kowski vs. Pittenger, 1977).
However, this consensus about the inportance of vocational skill
devel opment has not been matched with coordinated efforts to
devel op | ongitudinal curricul umsequences. As a result, voca-
tional preparation opportunities are only intermttently avail-
able to severely handi capped students and reflect a variety of
conflicting theoretical, practical and ideol ogical perspectives

The purpose of this paper is to propose one strategy for
defining and sequencing vocational objectives in secondary
prograns for severely handi capped students. CQur intent is to
describe for professional discussion a set of assunptions and
procedures that are now being applied to devel op instructiona
sequences

EDUCATIONAL CONTEXT FOR VOCATIONAL PREPARATION

Vocational preparation of severely handi capped students is
consistent with two fundamental characteristics of education in
America: a future orientation and a social change perspective
The future orientation of educational programs is apparent in
efforts to prepare students for adult roles as citizens, provi-
ders, and consumers. Devel opnent of skills for predicted vo-
cational environments has long been a part of this future-
orientation. For exanple, Benjamn Franklin lamented in Poor
Richard's Almanac that, "Mich of the learning in use is of no great
use," and suggested that educational enphasis be placed on ...
"the several professions for which [students] are intended"

Such a utilitarian approach to education was conmon in early
Armerican schools (Cremn, 1970), and despite ongoing debate
about the role of education since that time, training for future
vocational environnents has remained an inportant focus. Re-
affirmation of the inportance of such a future orientation

was provided in Brown vs. Board (1954) the landmark civil rights
decision: "Today (education) is a principal instrument ... in
preparing [the child] for later professional training, and in
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hel ping him (sic) to adjust normally to his (sic) environment
In these days it is doubtful that any child may reasonably be
expected to succeed in life if he (sic) is denied the oppor-
tunity to an education.” Mst secondary students now have ac-
cess to instruction in several skills related to future work
opportunities both in classes and in school sponsored comuni-
ty prograns (Evans, 1971).

A second general characteristic of Anmerican schools has
been an enphasis on social change. Not only is education a means
t hrough whi ch students are prepared for future environnents,
it is also a tool through which future society is shaped. By
raising the level of conpetence of specific groups or by increas-
ing the conpetence of all students in specific content areas
public schools may have significant effects on future environ-
ments and opportunities. (Spring, 1976; Postman & Wi ngart ner
1969) .

IMPLICATIONS FOR EDUCATION OF SEVERELY HANDICAPPED

As severely handi capped students participate in public school
prograns, these two general characteristics of Anerican education
suggest several value considerations for designing instructiona
programs. First, the opportunity to learn skills that will be
relevant to future vocational functioning should be considered
central to secondary instruction. These opportunities should be
based on a realistic assessment of potential vocational environ-
ments and should reflect the wide range of skill areas to which
other students are exposed. In addition to providing skills for
likely vocational opportunities, schools should attenpt to devel-
op vocational skills which mght increase the range of eventua
vocational options for severely handi capped students. That is,
by teaching vocational skills not typically associated with
severely handi capped individuals, the schools may be able to
expand future opportunities for their students.

These val ue considerations inply a two-step process for
selecting vocationally-related instructional objectives for
severel y handi capped students. The first step involves pre-
diction of the vocational environments to which students nay
have access as adults. The predicted environments then can be
anal yzed to identify both the skills which could inprove an
individual's performance, and the skills which night inprove
the predicted vocational options. The second step involves
programming, or sequencing vocationally-related objectives, so
that the skills identified in the predictions can be taught
systematically. This process involves two nodifications of
traditional task analysis approached to defining instructiona
obj ectives for severely handi capped students (e.g., WIIiams,
1975; Wlcox, 1978). Qur enphasis on prediction of future en-
vironnents necessitates projections about behavioral require-
ments for conpetent performance, in addition to direct observa-
tion and anal ysis of performance environments. Second, our
enphasis on programming for generalized skills necessitates the
application of several rules in sequencing instructional objec-
tives.
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PREDICTION OF FUTURE VOCATIONAL ENVIRONMENTS

One way to predict the future is to assume things will
remain the same. |If this prediction strategy is selected, in-
structional objectives for vocational preparation could be de-
fined by analyzing current vocational opportunities. Severa
recent surveys suggest that, at present, severely handi capped
adul ts sel dom have access to renunerative vocational environ-
ments (Qeenleigh Associ ates, 1975; Urban Institute, 1975
Lynch and Graber, 1977). The consistent finding of these studies
was that nost adults with noderate or severe retardation and
mul ti pl e handi caps do not receive services fromvocationa
rehabilitation agencies and are not included in commnity based
shel tered workshops. Rather, they may be enrolled in devel op-
mental centers or day activity programs, where a daily regimen of
educational and recreational activities presumably prepares
them for vocational prograns.

Therefore, if currently available work opportunities for
severely handi capped adults are assuned to be representative of
future opportunities for severely handi capped children and youth,
one of three conclusions must be drawn: (a) vocational prepara-
tion is irrelevant for these students, since they are unlikely
to have access to vocational environments; (b) vocational prepa-
ration should be provided only in specific areas of the country
where adult service opportunities are considerably above the
national average; or (c) vocational preparation should be pro-
vided to severely handi capped students in the hope that teaching
vocational skills to large nunbers of students will be an effec-
tive method of changing predicted work opportunities. It is our
contention that the prem se on which these three options are
based is incorrect, and that the discouraging current |ack of
vocational options is not necessarily predictive of future work
opportunities for severely handi capped peopl e.

Predicted Access to Vocational Environments

Despite the pessimistic results of national sheltered work-
shop surveys, there are several reasons to expect that severely
handi capped students now in secondary prograns nmay have access
to vocational environments as adults. Recent legislation and
litigation, advances in treatment technol ogy, the economcs of
service, and professional values all suggest that work oppor-
tunities may increase

Legal basis for expecting change. The Rehabilitation Act
of 1973 extended to handi capped individuals the civil rights
guarantees won by the political activismof blacks and woren.
This legislation provides a clear basis for challenging any
arbitrary exclusion of severely handi capped individuals from
vocational services and opportunities. Laski (in press) argues
that this legislation and a variety of related court orders
provide a convincing basis to argue for an entitlenent to
vocational and other comunity services. \Wiether or not such an
entitlement can be established and inplenmented, much of the
l egal foundation for extending vocational opportunities to
severely handi capped adults is now in place
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Effects of technol ogi cal advances. The devel opi ng sophi s-
tication of behavioral and bio-engineeringtechniques is rapidy
reduci ng the |ogical basis on which job discrimnation agai nst
the severely handi capped can be justified. No longer can it be
assuned that |ow scores on intelligence tests automatically
preclude the acquisition and performance of difficult vocational
skills (Bellany, Horner, Inman, 1979; Gold, 1976). Nor can it
be assuned that formerly debilitating physical inpairments auto-
matically prevent vocational success. As training, supervision
and engi neering technol ogi es continue to devel op, and as severely
handi capped peopl e continue to denonstrate their conpetence,
the right to equal access to vocational preparation and to fair
enpl oyrment consi deration should becomre firmy established.

Econom cs of service. Several authors have argued that the
cost of providing vocational habilitation services to severely
handi capped individuals is so high that service priority should be
given to |l ess severely handi capped (and, therefore, |ess costly)
clients (Conley, 1973; Kolstoe & Frey, 1965; Levitan & Taggart,
1977). Yet, the cost of not providing vocational services is
also high, and it is rising rapidly. The services now provided
to severely handi capped individuals through federal and state
services and subsidies result in high lifetinme public support
costs for severely handi capped people. Significant reduction in
this anticipated cost could result if partial or full enployment
hel ped to defray a portion of the costs associated w th personal
support, residential and nedical care, and daily progranm ng.

Prof essi onal val ues. For some tine access to normal oppor-
tunities and lifestyles has been considered a central objective
in service prograns for individuals with handicaps (N rje,

1969; Wl fensberger, 1972). It is anatural extension of this
phi I osophy that severely handi capped peopl e shoul d have work
opportunities. Wrk is a normal and respected part of nmpbst adult
living in our society (Turkel, 1972), and as such represents an
inportant objective in service progranms (Bellany, Horner, &

I nman, 1979; CGold, 1973).

On the basis of these | egal, technol ogical, econom c and
i deal ogi cal considerations it seens reasonable to predict that
many severely handi capped individuals will have access to vo-
cational environments as adults. |If this is true, then pro-
viding vocational instruction in secondary prograns may be nore
than sinply a laudable attenpt to change future opportunities.
Vocational instruction nay also be a |ogical conponent of future
oriented instruction. The content of that instruction, however,
must rely on additional predictions. To select specific vocation-
ally related instructional objectives, it is first necessary
to identify major characteristics and skill requirements of the
wor k environments to which severely handi capped students may
have access.

Characteristics of Future Work Environments

Three projections about future enpl oyment opportunities are
rel evant to vocational preparation of severely handi capped
individuals: the structure of the labor force, anticipated
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manpower needs, and projected job options

The structure of the labor force reflects both popul ation
and social trends. Denographic data suggest that, because of
high birth rates in the 1940's and 1950's, the nunber of worKking
age adults in the United States will increase at |east unti
1990 (Business Week, 1978). Even greater expansion in the |abor
force can be predicted during this time as a larger proportion of
youth and wormen seek and obtain work. A simlar increase in the
size of the labor force during the last fewyears has not been
mat ched by an increase in the nunber of jobs. Therefore, a
very competitive job market has resulted, and this can be ex-
pected to continue. Vocational success in such a market seens
more likely for individuals whose skills are relevant to a variety
of potential jobs.

Acconpanying this conpetitive labor force is a gradual shift
i n manpower needs. The nunber of jobs involved in unskilled |a-
bor and in production of goods has been declining for sone time
and this trend can well be projected during the next decade
Conput er technol ogy has elimnated many routine clerical jobs
(Evans, 1971) and is likely to affect an increasing nunber of
assenbl y processes (Watson, 1976). As high-vol une, unskilled
work is increasingly automated, available industrial jobs proba-
bly will require either technical skills or the ability to per-
forma wide variety of |owvolume tasks. Paralleling the auto-
mation of production processes has been an increase in service
and | ei sure occupations, which require the enpl oyee to perform
several tasks in several different settings. Vocational success
in either unskilled |abor or service occupations would seemto
require that enpl oyees have flexible work skills, be able to
benefit rapidly frominstructions, and performreliably across
changi ng tasks in many environments

It also seens reasonable to expect that the structure of
available job options will change as a result of increasing
advocacy for the civil rights of people with handicaps. Few
wor k opportunities currently exist beyond sheltered workshops and
i ndi vidual conpetitive enmploynent. In sheltered workshops
wages are often trivially low and work may be available only
intermttently. Witehead (in press) notes that the average
hourly wage for all retarded adults in sheltered workshops is
81 cents and the total monthly wage for these individuals
averages only &41.00. |Individual conpetitive enployment, on the
other hand, is characterized by hi gher wages, but requires the
individual to be independent and conpetent in a variety of
skills indirectly related to the job (e.g., transportation
eating, time telling, self care, social and leisure skills,
banki ng, money, etc.). Further, enploynment for many handi capped
i ndi vidual s has been only tenporary. Frequent job changes,
periods of unenploynent and internittent dependence on service
agenci es have been wel | documented (Edgerton & Bercovici, 1976).
It is our prediction that an increasing array of intermediate
enpl oyment opportunities will be devel oped to provide job alter-
natives that bridge the gap between sheltered and conpetitive
enpl oyment.  The structured enpl oyment nodel described by Horner
and Bellany (1979) and the workshops within industry approach
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suggest ed by DuRand and Neufel dt (1975) are but two vocational
options that would all ow severely handi capped individuals to be
hi ghly productive while providing ongoi ng personal support,
supervision and retraining. It would be possible in these
intermedi ate work environments for handi capped individuals to
earn wages applying specific vocational skills before other
skill areas less directly related to the job had been mastered.

Skill Implications

These projections suggest that future vocational environ-
ments for severely handi capped people will be highly competi -

tive, will require frequent job or task changes and will allow
some individual workers to be productive despite deficits in
non-vocational skills. |If the projections are accurate, there

are several inplications for vocational instruction of severely
handi capped adol escents. First, it is critically inportant to
develop flexible job conpetencies. That is, instruction shoul d
be designed to teach generalized skills that can be applied in

a variety of job contexts. Second, instruction would devel op
skills in a nunber of different kinds of jobs, to increase the
nunber of positions for which an individual can conpete. Finally,
if the civil rights of handi capped individuals are reflected in
new enpl oyrment options, the variety of personal and social skills
now seen as pre-requisite to work may not conpletely determne
an individual's access to job opportunities. Thus, secondary
instruction should enphasize skills specifically required on
various jobs as well as personal and social skills that are
indirectly related to vocational conpetence.

PROGRAMMING FOR VOCATIONAL INSTRUCTION

The purpose of programming is to identify and sequence inter-
medi ate instructional objectives so that students reach |ong
range educational goals. Programmng for vocational instruction
with severely handi capped adol escents involves analysis of skill
requirements in predicted vocational environnents and devel op-
ment of a sequence of tasks through which those skills can be
t aught .

Several strategies are available for identifying tasks and
obj ectives for vocational instruction. Anmong these are career
awar eness instruction, simlated workshop prograns and training
for specific job descriptions. Career awareness instruction
typically is designed to enhance an individual's verbal skill
repertoire and "awareness" of various job options. Pictures,
filns, stories, and visits to work environments all ow students
to observe skill requirenents and potential contingencies of
various jobs. This nethod allows for considerable variety in
the job options explored, but the responses required of students
during instruction seldomcorrespond to actual job requirenents.

A second strategy for selecting objectives for vocational
instruction has involved devel opent of sinmul ated workshops with-
in public school settings (Brown, Bellany, & Sontag, 1971; Lynch,
in press). These workshops typically provide instruction on
speci fic work tasks and give students the opportunity to perform
those tasks over time. Students thus are required to nake
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realistic vocational responses and experience contingencies
for devel oping work rate and other appropriate work behaviors.
However, the specific tasks used in the classroomor school
wor kshop setting in which instruction takes place may differ
considerably fromthose that will be available in future work
situations

Many of these potential difficulties are avoided by intensive
training on specific jobs which are performed in conmunity work
situations as part of the instructional process. For exanple,

Bel more and Brown (1978) provide an extensive list of skills
needed for successful performance of a dishwashing task in a
comunity job setting. Using such a list as a basis for identi-
fying objectives in vocational instruction insures that the vari-
ety of supporting skills required for commnity based conpetence
will be taught, but it may limt job skill training to a single
occupational area

The general case programm ng approach suggested in this
paper conbines nany features of each of these strategies. Be-
cause of our predictions about future vocational skill require-
ments, we have chosen a strategy which maxinmizes the nunber of
job areas to which an individual is exposed and allows the
student to performresponses in instruction which are simlar
to those required on the job. This approach extends the detailed
environnmental anal ysis suggested by Belmore and Brown (1978) to
mul tiple tasks and job settings to deternine conmmon requirenents
of several predicted work opportunities.

Qur suggestions for general case programing of vocationa
skills are based on the work of Becker, Engel mann and Thomas
(1975), who describe a process for sequencing el ementary acadenic
skills. Basic to this strategy is the belief that inportant
instructional objectives are not just single stinulus and response
rel ationshi ps, but rather classes of responses which are con-

trolled by sets of stinuli. In awrk setting, for exanple, a
desired product or result is seldom achieved on separate occa-
sions by performng exactly the same responses. |Instead, the

behavi ors involved may differ in topography, sequence, intensity,
or timng fromone opportunity to the next. The class of be-
haviors to be taught includes all those variations which achieve
the desired result. Simlar variability is usually present in
the stinuli present in work situations. The required work
behaviors, if they are to be applied successfully, nust be

under control not of a single stimilus array, but any of the com
bi nations of naturally occurring stimuli which indicate that the
behavior is appropriate. The purpose of general case programm ng
is to design a series of tasks so that essential characteristics
of a set of stinulus classes in natural work environnents gain
stinulus control over a class of responses, regardless of irrel-
evant variations within either of the classes. (For a nore
detailed discussion the reader is referred to Horner & Bellany,
1978.)

General Case Programming Strategy

Ceneral case programing involves a logical analysis of long
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range educational goals so that instructional objectives can be
sequenced in accordance with available research on |earning and
teaching. The strategy involves the following steps: (a)
identify conponent skill areas; (b) deternine the behavioral and
stinmulus control requirements; (c) sequence instructional content;
(d) design instructional tasks.

Identify component skill areas. Vocational preparation pro-
grans often rely on clustering work opportunities into broad
areas as agriculture, manufacturing, service, and graphic arts.
As is illustrated in Figure 1, each area then is sub-divided
until a list of specific job descriptions is defined. Such a
list of jobs then provides the basis for a variety of vocationa
preparation prograns. Instructional objectives in these prograns
have high apparent validity because they seemdirectly related
to specific job vacancies. However, the job descriptions on
whi ch these objectives are based often do not provide an accurate
reflection of the skill requirements of any given job over tine.
Therefore, basing instructional objectives on specific job
descriptions may be inadequate if students are prepared for
future work environnments in which frequent job changes and rapid-
'y changing tasks with jobs are predicted
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lllustration of Division of the World of Work into Job Descriptions

An alternative approach to identifying teachable conponents
fromthe world of work is to focus on skill areas, or operations
(Becker, Engel mann, & Thomas, 1975; Wight & Jensen, 1976). |In
our analysis a skill area is a response or set of responses which
achieves a defined functional effect when it is performed in
the appropriate situation. For exanple, a skill area could be
defined as "mechanical fastening with tools," "packaging,"
"placenent of retaining rings" or "repair of flat tires." In
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each case a particular effect is achieved when a response is
performed correctly in the appropriate stimulus situation
Figure 2 illustrates one division of work opportunities into
skill areas.

Three instructional ly-rel ated advantages result fromdividing
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lllustration of the World of Work Divided into Skill Areas

the world or work into skill areas rather than job descriptions
First, the resulting approach to education is consistent with
many reconmendations in vocational education literature. CQur

use of the termskill area closely parallels the terms "process"
and "operation" in industrial literature (Wight & Jensen, 1976),
and our enphasis on teaching skill areas rather than job descrip-
tions is consistent with the inportance vocational educators have
attached to teaching processes rather than specific products.
Second, dividing the world of work into skill areas allows for
the devel opnent of flexible vocational skills. Any single skill
area coul d be one component of several jobs. Therefore, com

bi nations of skill areas could qualify an individual for severa
different positions. A final advantage of this division of

the world of work is its conpatibility with programing nethods
Qur definition of skill areas is conpatible with the definition
of "operation" in the programmng strategy presented by Becker
Engel mann and Thomas (1975). This consistency provides the basis
for applying a variety of teaching and task sequencing strate-
gies fromeducated research
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Det ermi ne behavioral and stimulus control requirements. After

a skill area has been identified the next step in general case
programming is to identify the behavioral and stimulus control
requirements of the skill. This involves (a) identifying the

behavi or or processes required to achieve the defined effect;
and (b) identifying the stimulus features that should and shoul d
not control the behaviors if the functional effect is to be

achi eved.

For exanple, in the skill area, "using a screwdriver to
tighten a screw' the functional effect is the situation when a
previously loose screwis tightened. The behaviors required to
achieve this effect include seating the tip of the screwdriver in
the screw, maintaining perpendicul ar pl acement, exerting pressure,
rotating in a clockw se position and stoppi ng when the screw
istight. It is inportant to note, however, that the specific
movenents involved in each of these critical behaviors may vary
widely. The way in which the screwdriver is held, the |ocation
of the screwin space, the force required in turning and the
length of the screwdriver shaft all affect the exact topography
and sequence of novements which are necessary to achieve the
defined functional effect. For this reason behaviors invol ved
in any skill area can be usefully conceptualized as involving
both essential and non-essential features. Variation or onis-
sion of essential features results in failure to obtain the
functional effect. Non-essential features may vary without af-
fecting task conpletion. By analyzing the natural job environ-
ment it is possible to identify the essential features of the
wor k behavior and the range of variability in non-essential
aspects of the response. Instructional objectives can then be
defined so that essential response features are performed despite
expected variation in irrel evant response characteristics. (For
a nore detailed analysis of essential and non-essential features
of wvocational tasks, the reader is referred to Horner & Bell any,
1978, and to Bellany, Horner & I nman, 1979.)

O course, conpetence in achieving desired effects in work
situations involves not only performance of appropriate behaviors
but al so performance of those behaviors at appropriate tines and

pl aces. Thus, the natural situation in which skill areas are
perfornmed nmust be analyzed to identify stimulus control require-
ments as well as behavioral requirenents. Jobs, like all stim

ulus situations, contain literally hundreds of features to which
an individual could attend and respond. Only a few of these
typically are essential for determning when a work behavi or
shoul d or should not be performed. Qher stinuli in the environ-
ment may frequently change but should not affect whether or not
wor k behavi or occurs. Analysis of perfornmance environments to
deternine stinulus control requirements involves identification
of the essential features of the environnent which are rel evant
for job performance and identification of irrelevant features

of the environnent that vary and that shoul d not affect job

per f or mance.

Defining the stimilus control requirements of a skill area
inthis way, allows deliberate progranm ng for generalization.
Instructional objectives and tasks can be designed to insure that
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the essential responses are perforned across the range of non-
essential variation in behavioral conponents, so that critical
features of the stimulus situation occasion the response despite
irrelevant variation in other aspects of the performance environ-
ment. The predicted range of irrelevant variability in stimlus
and response conponents provi des guidelines for the range of
variability to be included in instructional tasks.

Sel ect sequencing strategies. The third step in applying
general case programming to vocational instruction is to define
a sequence of instructional tasks through which students can

acquire the conpetencies required by a skill area. These tasks
provide the intermediate objectives for instruction in the
skill area and shoul d be defined so that teaching is both ef-

fective and efficient. Research on |earning and teaching has
provi ded several guidelines for establishing sequences which
(a) teach required responses, (b) bring these under the control
of appropriate stimulus characteristics; and (c) insure per-
formance across irrelevant variation in stimulus and response
characteristics.

Sequencing strategies for teaching responses typically in-
vol ve application of research on shaping and chai ning of operant
behavi or (Skinner, 1953). For exanple, a variety of task se-
guences are now avail able for teaching self-care skills by
sequenci ng i ndividual responses so these can be learned in a
forward and reverse order (e.g., Snell, 1978). Qher strategies
rel evant to response devel oprment include provision for nodeling
and physi cal gui dance, massed trials, and sequential introduc-
tion of nmultiple response conponents (Bellany, Horner & |nman,
1979).

A wealth of research literature is available to assist in
sequenci ng deci si ons when the student is expected to learn dif-
ferential responding to different situations (e.g., dark, 1971;
Zeaman & House, 1963). These include, for exanple, beginning
with sinple tasks and requiring progressively nmore difficult
di scrimnations; devel opi ng conjunctive stimlus control by
establishing stinulus control first with single stinulus dimen-
sions, then sequentially adding other relevant dinmensions; and
teachi ng exceptions to any rule only after the student has
| earned the general case.

Still other sequencing strategies apply when the objective
of instruction involves naintaining performance of a skill de-
spite variation in stimilus and response conponents. These
include systematically sanpling the range of expected variation
and insuring performance in each setting, and exposing students
to extrene cases of expected variation as well as cases within
the range, so that students are required to interpolate but not
extrapol ate fromprevious experience (e.g., Becker, Engel mann
& Thomas, 1975; Stokes & Baer, 1977).

O course, all vocational skill areas necessitate the applica-
tion of sequencing strategies for acquisition of responses,
devel opment of stimulus control and performance despite varia-
tion in stimulus and response requirements. Sel ecting appro-
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priate sequencing strategies thus involves conbining the three
types of strategies for achieving each of these results. The
rel ative enphasis on each type of strategy should reflect the
progranmer's view of the difficulty of the corresponding skil
requirement.

Desi gn instruction tasks. The final step in the genera
case programming strategy is to identify instructional tasks
whi ch apply the selected sequencing strategies. An instruc-
tional task is a set of materials and/or instructions, together
with other situational characteristics, to which the student is
expected to respond. A defined criterion for acceptable re-
sponding allows for objective monitoring of student progress
on instructional tasks.

SUMVARY

Al though there is a growing professional conmitment to
vocational preparation of severely handi capped students, few
curricula are currently available to assist in this effort
A strategy for curricul umdevel opment was outlined in this
chapter that derives fromprojections about future work oppor-
tunities.

Qur projection is that severely handi capped students will
have access to vocational opportunities, but that a highly com
petitive labor force and rapidly changing job requirements will
necessitate sophisticated and flexible work skills. A strategy
for selecting vocationally-related instructional objectives
was suggested that appears to fit these projections. The genera
case programming strategy is designed for teaching generalized
skills which can be applied in a variety of job contexts. The
strategy involves identifying vocational skill areas, defining
response and stimulus control requirenents of the skill areas,
selecting appropriate strategies and designing instructiona
tasks. Applications of this and other curricul umdevel opnent
strategies now seens critical if severely handi capped students
are to capitalize on vocational opportunities we believe can be
available during their adult years.
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Summer Jobs for Vocational Preparation
of Moderately and Severely Retarded
Adolescents

In vocational preparation, as in other curricul umdomains
educators of nmoderately, severely and profoundly handi capped
students have general |y avoi ded techniques that relied on sinple
exposure to task requirenents or classroomverbal exchanges to
teach useful skills. Instead, instructional strategies have
been devel oped that require students to learn and performthe
specific skills needed in natural living environments, (Brown,

Ni et upski & Hanre-N etupski, 1976).

This effort to introduce realistic performance requirements
into classroomprograns has resulted in at |east three strategies
for vocational preparation of severely handi capped youth. First,
simul at ed wor kshops have been devel oped in several secondary
schools to teach the skills required for sheltered enpl oyment
(e.g., Brown, Bellany & Sontag, 1971; Lynch, 1979. These
settings typically allow for both instruction on specific
vocational skills and inprovenment of production rate and social
behaviors required for sustained work. However, the types of
skills taught often reflect only the tasks and performance en-
vironments of sheltered work settings. The possibility that many
severely handi capped individuals could succeed in conpetitive
enpl oyment (Cook, Dahl & Gale, 1977) suggests that public schoo
wor kshops may prepare students for an unduly restricted range of
vocational skills

A second strategy, exenplified by the work of Potter,
Biacchi and Richardson (1977) avoids some of the restrictions of
a school workshop by sinmulating several vocational and daily
living tasks in portable training environnents. The diversity of
skills on which a student could receive instruction appears to
be increased by this simulation strategy, but little information
is now available on how it could be used to devel op the sustained
performance and concomtant social behaviors required in nost
j obs.

The third strategy, described by Bel more and Brown (1973)
i nvol ves using community-based work environments to teach the
skills required for a defined job. This approach woul d appear to
i ncrease correspondence between instructional objectives and
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actual job skill requirements, because teaching occurs in the
natural work setting, where the necessity for appropriate social
behavi or, independent comuting and personal management skills
is normally present.

A further inprovenent in the realismof vocational pre-
paration is now possible because of 1979 changes in the Conp-
rehensi ve Enpl oyment and Training Act (CETA) Program regul ations
(Federal Register, 1979). Econonmic eligibility criteria have
been renoved for people w th handicaps, mking it possible to
provide fully paid work training and experience as a part of
job preparation in most communities. Thus, not only can severely
handi capped students learn and performwork skills in natura
work settings, but they also can work entire days, function as
a part of social groups at work, and enjoy the benefits, problens
and |earning experiences created by access to normal wages

Thi s paper provides a description and eval uation of one
program approach that used CETA work experience funds to train
and place moderately and severely handi capped secondary students
on summer jobs. The evaluation of the project was nmade with
mul tipl e measures including consumer ratings of satisfaction with
the program participant earnings, docunentation of job skills
| earned and performed and a nmeasure of change in parent's atti-
tudes towards their handi capped child.

PROGRAM METHODS

The Special Needs Programwas a joint project between
the Lane County, Oregon, Conprehensive Enploynment and Training
Act (CETA) Programand the Specialized Training Program at the
University of Oregon. The project was designed around a co-
wor ker concept in which one non-handi capped and one handi capped
adol escent formed a working teamfor a full or part-time comu-
nity job. CETA staff identified appropriate jobs, selected
CETA- el igible non-handi capped co-workers, and paid the salaries
of all participants. The Specialized Training Program provi ded
co-worker training and assisted with the job skills training
of the handi capped students. The project involved: selection
of handi capped participants, selection and training of co-
wor kers, selection and analysis of jobs, and program supervision

Selection of Workers

The student workers were drawn fromfive secondary |evel
classroons for nmoderately and severely handi capped students in
the Eugene/ Springfield area. Two students from each classroom
were served by the program Each cl assroom teacher selected
two students who they believed would benefit most fromthe
summer enpl oynent experience. Wth two exceptions, these teacher
sel ections becane the participants in the program O the ten
student participants, eight were |abeled noderately retarded and
two severely retarded on the basis of diagnostic information in
school records.
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Selection and Training of Co-workers

Co-workers were selected by programstaff from16 to 21
year old CETA-eligible young peopl e who had career interests in
human services. In general the young people selected had little
experience in working wth handi capped individual s

The co-workers were trained in groups of two or three for
three training sessions. The first session's content was infor-
mati on about handi capping conditions and current trends in the
habilitation of severely handi capped individuals. The final two
sessions consisted of training modul es designed to teach training
skills based on applied behavioral analysis research wth par-
ticular enphasis on the following four skills:

1. Positive reinforcenent: The delivery of positive con-
sequences contingent on appropriate work behavior for
the purpose of training newwork skills and naintaining
performance of already learned skills

2- Use of assistance in training: The provision of assis-
tance to workers who need to develop a job required re-
sponse or inprove the quality of an existing response
Co-workers learned to use three forms of training assis-
tance: a) verbal instruction, b) modeling a skillfu
response, and c) physically primng effective work
behavi or

3. Task analysis: ldentification of conponent tasks of
typical community jobs. Co-workers were trained to
anal yze a job task into a sequence of response conmponents
which, if performed, conprised conpetent perfornance
of that task (O Neill & Bellamy, 1978).

4. Data collection: Verification of the acquisition and
performance of work skills by the collection of data on
correct and incorrect responding during acquisition of
a work skill and data on performance of work skills
after a task was |earned

Job Selection and Analysis

Jobs for the student participants were selected froma poo
of jobs identified by a CETA job devel oper for summer youth em
pl oyment. The jobs were typical of local work for unskilled
workers first entering the |abor market. Each potential work
site was visited by two menbers of the programstaff to define
the tasks that conprised the job. In most instances the staff
had the work supervisor describe the job and denonstrate es-
sential tasks necessary to performthe work (Davies, 1973).

After the job was analyzed for task conponents, a co-worker
was placed at the site. The co-worker performed the work for a
m ni mum of one week. During this time the co-worker, with the
assistance of a staff nenber, becane famliar with the manner
inwhich job tasks were performed. Daily work schedul es were
devel oped and difficult job tasks were analyzed into a sequence
of response steps to assist in training
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Program Supervision

Super vi si on procedures were designed to acconplish three
objectives: 1) to facilitate the acquisition of appropriate work
skills by the handi capped workers; 2) to maximze independent
performances of work skills learned; and 3) to monitor appropri-
ate social and general work behavior of both the co-worker and
handi capped worker in the work setting. The first of these
facilitating the acquisition of work skills, was acconplished
through direct instruction on required skills, using assistance
reinforcement and assessnent procedures described by Bell any,
Horner, and Inman (1979). Task analysis data sheets mai ntai ned
by co-workers provided a visual display of |earning progress and
identified response steps consistently performed correctly and
incorrectly (Bellany, et al., 1979). This information allowed
staff supervisors to assist co-workers in decisions about train-
ing procedures that woul d aid the workers' job skills acquisi-
tion.

The second obj ective, maxim zing independent performance of
skills, involves efforts to assist the handi capped student neet
all job expectations relevant to rate, quantity and quality of
work. Job task lists maintained by co-workers allowed staff
supervisors information about which job tasks were performed
daily, how long each was performed and whether the student worker
performed independently or not. These data were useful in
maki ng deci sions about task retraining and eval uating whet her
the contract with the work site was an accurate reflection of
the type and quantity of work required. Because tine standards
for work tasks were not available for nost jobs, many of the
judgnents about adequacy of rate and quality of work perforned
were made subjectively by staff.

The third objective, appropriate social and general work
behavi or by co-workers and handi capped workers, was nonitored in
two ways. First, each on-the-job supervisor was asked to com
plete a short evaluation formeach week that asked about her or
his satisfaction with the overall programand the social behavior
and work performance of both the co-worker and handi capped wor k-
er. If this information conmunicated a perception, by the on-
the-job supervisor, that the performance of the student or co-
wor ker was inadequate or |ess acceptable than the previous week,
the staff increased on-site supervision. \Wen a specific socia
or work behavior deficiency was identified, a structured inter-
vention programwas devel oped to change social or work perfor-
mance to acceptable |levels. The second nethod of monitoring
work and social behavior was through the subjective views of
staff during bi-weekly on-site visits. |If a problemwas iden-
tified a variety of counseling and behavi or change strategies
were enpl oyed for remediation of the problem

CASE STUDI ES

Two case studies are included to provide nore detailed
information on individual work settings and to describe training
and work performance on these jobs. The two work situations
were typical of jobs in the program
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Worker One

Megan was an 18-year old Down's syndrome worman who was
selected for the programfroma |ocal secondary class for severe-
Iy handi capped students. Megan was | abel ed nmoderately retarded
on the basis of a standardized intelligence test and adaptive
behavi or test admnistered by a certified educational psychol o-
gist. She has expressive and receptive |anguage skills, can
wite her nane, tell time, and performall self-help skills
i ndependently. Prior to Megan's involvenent in this program she
had recei ved no vocational training in school or in the commu-
nity. During the project she lived at hone with her parents who
were supportive of her involvenent in the programbut doubtful
that she would be able to do well on job related tasks.

Megan's job site was an agency which distributed books,
cat al ogues, and other materials by mail to book stores and Ii-
braries throughout the United States. The agency enpl oyed four
full-tine and several part-time people and was |ocated on the
third floor of a nodern office building. Megan and her co-worker
were originally hired to prepare books for mailing. Each book
was individually wapped in both heavy paper and cardboard, and
then wei ghed and | abeled for nailing. This task was broken into
28 steps for training purposes (see Figure 1). To performthe
task Megan used scissors, a paper cutter, special wapping tape
and a postage scale. Books to be wapped were of varying sizes,
so the job involved several discrininations on |ength of tape,
paper and cardboard.

RESPONSE

Invoyce 10 b0 be mayled bos
[hvoice pribed up
AL zhelf area
Proger ok 1n hand
. Beah oat tahbe
Suffigient brown paper
Aaok on paper
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R . - TR P
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10 Frown paper around book

1T Four 37 pieces of tape

12, Pyper Laped 1sghtly arownd bock

11 Cardbeard under Bagk
14 Cardbpard bent around bogk
1E Cerdboard trimmed

16 HWine ¥ pimtas of skrapping tape
17 Cardbeard shaped For ends
18 fpen ends cut 1n cardboard

19, Open ends taped tightly
2. Sufficrent paper tape
21 Tape wet

22 Ends of book taped

21 mMailing label wet
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Locate book by tikle

Bring book Lo Cable

fall gut sstficaent brown paper
54t book On paper

Take label of f 1nvoice

Ful 'mwaige an boak

Wrap brown paper argund book
P11 aut and cut feur 3" paces of Lape
Tage gaper Leghtly grgumd book

Fut prece of wrapping cardboard under
beak

Bend cardboard argend ok
Cut off eccess cardboard

Pull put meme 2 pueces of strapping
wpe

Shape cardboard For ends

Cut vardboavd for open ends

Tape open ends tightly with strapping
1P

Mezsure out sufficrent paper tape
HWEL tapé or sponge

Tape ends of book wilh paper Lape
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Place label an book
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Put fimsshed book in sulgoing box
Puck up neal hveiie

FIGURE 1
Task Analysis of Wrapping Book for Mailing
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Trai ning began in May for two hours a day after school and
initially it took Megan and her co-worker the entire session to
conpl ete one book for mailing. The industry standard rate for
the task was one book per 20 minutes. During the first train-
ing sessions Megan required assistance on 15 of the 28 steps.
Two difficult neasuring steps were made easier by devel opi ng
measuring cues to use when pulling out |engths of paper and
cutting appropriate sized pieces of cardboard. A staff person
worked with the teamon training every day for the first two
weeks and then checked on the work in progress three tines a week
thereafter. Megan and her co-worker began working a six-hour
day as soon as school was out in June (about four weeks after
bei ng pl aced at the job site).

Megan and her co-worker worked at a large table in the back
of the main office work room They received invoices froma
supervi sor daily and worked independently in the setting.

By the end of the summer Megan coul d conpl ete the w appi ng
task without errors and have the book ready for nailing in 30
mnutes. Cccasionally Megan required a verbal reninder on two
or three of the difficult steps. Megan's supervisor, who non-
itored her work at these times, reported that she worked com
petently and at an acceptable rate. Megan rode the bus from her
home to a transfer station and fromthe transfer station to her
hone independently by the sumrer's end.

Megan worked six hours a day for 11 weeks during the summer.
Her rate of pay was &2.65 per hour and she earned approxinately
&1, 100 for her work.

VWr ker Two

A is an 18-year old young man who i s non-verbal, physi-
cally handi capped, and |abel ed noderately retarded on the basis
of a standardized intelligence test and adaptive behavior test
adnministered by a certified educational psychol ogist. During
the school year he attends a classroom for severely handi capped
adol escents in a segregated private school. A never had a job
bef ore.

Hs job was with the naintenance department at the
University of Oregon. The primary task was to water a |large area
bet ween two buildings (approximately two acres) and some small
sections around this area that have no automatic sprinkling
system This task consisted of setting up a variety of sprink-
lers, noving themperiodically to new | ocations, and rolling
up the hoses and putting the equi pment away at the end of the
work day. Additional job tasks included weedi ng, cleaning up
after edging, policing the area and enptying trash contai ners.

The method of training for this job was model i ng conpetent
performance of job tasks for Al and giving himan opportunity
to performthe task. |If he had difficulty perfornming a job task
it was analyzed into a sequence of snaller steps for training.
Figure 2 illustrates the task conponents of this job and expands
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one task, weeding, into a task analysis that was required because
of Al's difficulty in the acquisition of this skill

FIGURE 2
Ground Maintenance
A Listing of Job Tasks and a Task Analysis of Weeding

The task list was utilized to record which job elements were
performed daily, howrmuch tine was spent doing each task, and
whet her tasks performed were done independently or required co-
wor ker assistance for accurate performance. Figure 3 represents
the nunber of job tasks that Al performed independently across
days of work. After 10 days of full-time work Al performed 17
out of 18 job tasks independently

Al was enthusiastic about his work and performance of tasks
was not a problem As the summer progressed he worked one- hour
periods wi thout supervision. The discrimnations with which he
required regul ar assistance over the entire sumer was when sec-
tions of ground were watered sufficiently and others were due for
wat eri ng.

Al got along well with his fellowworkers and supervisors
and shared daily lunch and break periods with them When his co-
worker was required to mss a two-day period, Al's fellow
wor kers and supervisor volunteered to take over the co-worker's
function and Al was able to continue working full-tinme. A's
parents reported that he gained tremendously in self-confidence
during the sumrer and was very proud of the paychecks he earned
He left for a famly vacation two weeks before the prograns
termnation. He worked 7 1/2 hours a day for eight weeks and
earned over &800.00
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JOB TASKS PERFORMED INDEPENDENTLY
I

DAYS

FIGURE 3

Number of Job Tasks Performed Independently by Al
after 10 Days of Work

RESULTS AND DISCUSSION

The programwas successful in providing both work oppor-
tunity and vocational training that allowed nine of the ten
handi capped students to perform remunerative and useful work
during the sunmer. Task anal yses devel oped as training tools for
teaching job tasks and the daily job task lists provided data
which confirmthat all participating students acquired and per-
formed job skills. Three neasures, participant earnings
parental rating of student change and parental consumer satis-
faction ratings, describe the effects of the summer enpl oynent
program

Participant Earnings

Each handi capped student earned &2.65 an hour. The nine
successful placements worked between eight and el even weeks during
the summer. Three of these workers worked two hours after schoo
in My at their jobs. The total earnings for the nine students
were &8, 700

Parental Rating of Student Change

An adaptation of a bipolar adjective checklist originally
desi gned by Becker (1960) for parents and teachers of young
children was utilized to measure change in parents' attitudes
towards their working child. The device is a semantic differen-
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tial checklist which consists of pairs of opposite adjectives,
with the adjectives in each pair defining the extremes of a
seven-point rating scale. The adjective pair represent a range
of negative to positive ratings on a variety of attributes of
the student workers. Before the programbegan each parent com
pleted this test (pretest) and after the work experience was
conmpl ete each parent conpleted the sane test (post-test).

The adaptation of this test has been factor anal yzed
on a sanple of retarded workers by Bellany and Irvin (1977)
and five subscales were enpirically deternined. Table 1 reports
pre and posttest means and standard deviations for the sanple
of eight student workers on these five subscales. (e parent
did not conplete the forns.) Note that the more negative a
score the less inappropriate or deviant the student is consid-
ered; i.e., novement in a negative direction connotes increased
social desirability. The magnitude of the treatnent effect is
expressed in standard deviation units, a technique recomended
by House, G ass, MLean, and VWl ker (1978) when dealing with
smal |l sanple sizes in quasi-experimental settings. GCenerally a
difference of nore than one-third standard deviation is consid-
ered educational ly significant (Horst, Tallmadge & Wod, 1975).
Al five differences are educationally significant by this
criteria. Gains in the followng factors are also statisti-
cally significant by one tail-tests. Wthdrawn, t(; = -1.93,
P < .05; Tense, t(y = -4.07, P < .01; and Non Conply, t(s =
-3.05, P< .01. There is thus evidence of both educationally

TABLE1
Pretest and Post test Means and Standard Deviations
of Adapted Subscales of Becker Sematic Differential
for Eight Subjects in a Summer Work Program

Pretest Posttest Magnitude of Etfect

in SD Units

Withdrawn x = -17.5 X o= .22 .6 SD
5d = 7.56 Sd = 7.27

Disruptive X =-6.4 X =-8,25 4 5D
5d = 6.09 Sd = 7.09

incompetent X = -4.88 x = -6.63 .4 SD
Sd = 5.06 Sd = 3.8%

Tense X = .18 ¥ =- 4,13 7 5D
Sd = 7.48 Sd = 6,08

Non-compliamt x = - 4,88 X = -10.38 1.0 SD

Sd = 51 5d

]
o
oe]
o
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and statistically significant inprovements in the workers in the
areas of social wthdrawal, tenseness and non-conpliance, as
viewed by their parents. Thus parents labeled their childs
behavi or as nore normative on three of five dimensions neasured
by the test. These inprovenents should be interpreted with
caution, however, since no untreated control group was used to
rule out the possibility that such changes coul d have resulted
fromsinple maturation, repeated measurements, or other factors

Consumer Satisfaction: Parental Ratings

It is the view of the programstaff that the students val ued
their work experiences but measurement devices are not presently
available that reliably allow nentally handi capped adol escents
to judge the quality and effectiveness of programs designed to
meet their vocational needs. Therefore, it was felt that another
inportant group in a position to make judgnments about the effec-
tiveness of this programwere the parents of the handi capped
wor kers. A consuner satisfaction formwas conpleted by eight
of the parents. The questions ranged fromtheir rating of the
program s performance in teaching job skills to an overall rating
of the programs effectiveness. A score of 4 was equivalent to
an excellent rating and a score of 1 was a poor rating with 3
and 2 representing an average + and average - rating. The |ow
est rating of the programwas an 18 score for 6 questions or
a 3 average. Four of the eight parents scored all six questions
as 4's, or excellent ratings of programquality. The average
score for each question was 3.7. Overall, the parents con-
sidered the programas effectively and professionally providing
a val uabl e vocational experience to their child.

Suggestions for Similar Programs

(One handi capped student and co-worker were dropped early
in the program The student had a difficult conbination of
heal th and behavi or problens. The co-worker had significant
personal problenms that affected her ability to do her work.
Additionally, the programstaff were unable to obtain a consis-
tent work activities schedule from the work supervisor or the
general cooperation of fellowworkers with the program This
unsuccessful placenment highlights the two major problem areas
faced by the program negotiating a sufficient and consistent
wor k schedul e for each work site and obtaining reliable work
performance fromthe co-workers

If a programsuch as this were repeated it is reconmended
that these two problem areas should be approached with additiona
program procedures. First, the job selection process should be
standardi zed so that a contract woul d be made between the pro-
gram and the job supervisors that carefully defined the nature
of duties to be perfornmed, quality standards for the work,
the quantity of work guaranteed to be available to the working
team daily and what type of supervision fromthe work site staff
woul d be given to the working pair. Second, because of a high
rate of absenteeism personal problens affecting work perfor-
mance, and interactional problens with regular work personnel by
the co-workers, additional co-worker training is reconmended
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Cear standards for absences fromwork in ternms of nunber of
times allowed and mandatory procedures to go through if an
absence was necessary should be established. Co-workers shoul d
be informed of the inportance of separating non-work rel ated
personal problens fromaffecting their work performance. Final-
ly, the distinction between co-worker role and supervisor role
shoul d be more clearly established and communicated to co-

wor kers .

CONCLUSION

These results suggest that summer enployment for severely
and moder at el y handi capped adol escents is a viable job prepa-
ration strategy. The programdescribed was successful in teach-
ing student workers job skills and providing work environnents
for daily performance of those skills. Parents' attitudes
about their child in general and their vocational potentia
specifically inproved significantly over the sumver. Hi gher
and inproved expectations about their children's working future
may result. Parents acting as representatives of the student
consurmers of this programrated the project as effective inits
purpose of finding jobs, training students for a job and having
students remuneratively working during the summer.

The design of this programwas consistent with the research
literature (Stokes, Baer, & Jackson, 1974; \Walker & Buckl ey,
1972) which suggests that teaching handi capped individual s
skills in the environments in which those skills are to be per-
formed is an optinmal training tactic. The additional advantage
of this project was the provision of realistic experiences
with the natually occurring benefits and problenms of renunerative
full-time work.

Clearly, additional research is necessary for optima
delivery of simlar programs. Two of the questions of inpor-
tance are the identification of the exact skills co-workers need
to have for effectiveness and the devel opnent of data systens
that are manageabl e yet meet the data needs of trainers and
pr ogr am manager s
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Information Processing for Habilitation

During the last twenty years we have seen the establishment
of two equally strong and positive forces acting to increase
the quality of life for citizens who heretofore were relegated
to a marginal existence in the bowels of state institutions
The first of these began in the judicial arena and has resulted
ina court mandated shift in enphasis fromthe institution to
the comunity as a source of treatment and support for citizens
handi capped by devel opmental and other disabilities. The second
began in the area of educational technology and has devel oped
into a powerful set of programming strategies which provide
handi capped people with an ever increasing ability to learn and
performin a fashion that is acceptable to the comunities of
whi ch they are nenbers.

Concurrent with these two forces, however, has come an
increasing awareness of the logistical difficulties encountered
in providing nandated habilitation and treatnent services in
comunity settings. These difficulties revolve in part about
the probl ens associated with ensuring that service providers have
access to the denmographic, programmatic, and financial infornma-
tion required to establish and neet their service objectives
(Schal ock, 1978). This paper reports one attenpt to resolve
some of those problens by devel opi ng a conputer-based informa-
tion system for service providers working with a particul ar
popul ation (severely retarded adults) in a nunber of com
muni ty based workshops utilizing the Specialized Training
Programnodel of habilitation. Specifically, this report focuses
on the use of a systemto provide programmtic information to
service personnel for tracking workshop and individual client
production performance. Following this description, consideration
is given to future devel opnent of the systemto integrate deno-
graphic and financial information with the programmatic data base
already established

Specialized Training Program Information System

User characteristics
The Specialized Training Program (STP) nodel of habilitation
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is described in detail elsewhere (e.g., Bellany, Horner, and
Inman, 1979 ; Bellany, Inman, and Horner, 1979), but can be sum
mari zed as having an applied operant orientation to worKker
training coupled with sound business practices in small conmmunity
based service settings. This nmodel is enployed by five sub-
contract workshops |ocated throughout the western United States,
each of which serves approximtely fifteen severely retarded
workers with a three person staff. These workshops, in addition
to enploying a conmon set of training and production managenent
strategies, are also joined together in a managenment services
organi zation (The Association of Specialized Training Programs)
upon which they rely for contract procurenent, technical assis-
tance, and information processing services.

In any service delivery systemthere are nultiple users of
information regarding the extent to which service objectives
are being met. STP workshops are no exception, and it is pos-
sible to identify at least six separate categories of users
associated with the STP network of workshops who nust have pro-
granmatic data in order to performtheir work activities:

Production Supervisors responsible for scheduling and
mai ntai ni ng production within the workshops require information
about the productivity of individual workers on particul ar tasks.
This information is needed to estimate the amount of work that
can and is being absorbed by the workshop. They also require
such information in order to track the results of individualized
prograns designed to optinize worker performance in the pro-
duction setting.

Wor kshop Directors responsible for overall operation of
the workshops must have information about the amount of tine
workers spend in training on particular tasks in order to fore-
cast and track the pre-production activities associated with
contract acceptance. They also require information about worker
and wor kshop earnings stemming from production tasks in order to
conpi l e payrolls and forecast production incone.

Boards of Directors charged with evaluating workshop
activities require information about the aggregate performance
of the workshops in terms of overall productivity, proportion of
time in production, and gross earnings. This facilitates direc-
tion and support of the workshop staff in their endeavors.

Agency personnel such as those working with state Voca-
tional Rehabilitation agencies, the Department of Labor, and
accreditation agencies, require regular reports on client
progress. Data on work rate, earnings, and time in program
provide information for program reinbursenent and eval uation pur-
poses.

Research and Policy staff from agencies supporting the
devel opment of the STP nodel (e.g., Departnent of Health,
Education, and Welfare: Developnental Disabilities Ofice,
etc.) require longitudinal information about the effectiveness
of the model in terns of proportion of time allocated to train-
ing, total workshop productivity, and worker contributions to
wor kshop i ncone.
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Sal es staff charged with contract procurenment and main-
tenance for the workshops require information about workshop
performance on individual contracts in terns of productivity,
units produced and error rate. This information is used both for
feedback to current custoners and as a sales tool for potential
contractors.

G ven the diverse group of information users associated
wi th the workshops and the variety of reporting formats required
to meet their needs, a decision was made to devel op a conputer
based systemthat woul d maxi mize the nunber of ways the basic
input data could be analyzed and displayed. At the sane tine,
an equal ly strong decision was made to ensure that workshop staff
who col |l ected the basic input data woul d not be burdened by the
collection process to the point that it would interfere with their
other responsibilities. The remainder of this section describes
the systemresulting fromthese decisions.

[ nput

Input for the information systemconsists of two parts. The
first of these is a task formwhich lists the nunber of each
task currently available to the workforce in a particul ar work-
shop, the nane of the task, the industrial time standard for
production of a single unit of the task, the worker pay per unit
produced, and the workshop income per unit produced. Wrkshop
directors fill out this formand submt it to the STP offices at
the Center on Human Devel opment at the University of Oregon where
it is entered into the University PDP-10 conputer. A workshop
director can change the task form data whenever s/he desires by
sinmply submtting an updated version of the formcontaining only
the changed dat a.

The second part of the systeminput is collected as a
regul ar part of the daily activities of supervision staff who are
working in the production and training areas of a workshop. Col -
lection occurs through the use of a production behavior form
associ ated with each worker. This formis shown in Figure 1 and
contai ns space for the follow ng:

a. "site". The nane of the STP workshop where the
wor ker is enpl oyed.

b. "worker". The name of the worker.

C. "Monday' s date". Monday's date for the current
wor k week.

d. "worker #'. A two digit number unique to the worker
whose nane appears in b.

e. "date". Daily date work station activity occurs.

f. "task #'. A wunique five digit number associated
with the task the worker is working on.

g. "status". A one letter code indicating whether the

task being worked on is to be considered production,
training for production, sinulation, or training
for sinulation.
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FIGURE 1
Production Behavior Form
"start tinme". The tine of day the worker starts
work on the task.
"stop time". The tine of day the worker stops
work on the task.
"units". This space is provided for tallying units
conpl eted and/or comments on worker behavior.
"# units". The nunber of units produced correctly

between the start and stop times.

"incentive". This space allows tallying the nunber

of incentives the worker receives.

"# 1". The nunber of incentives received between
the start and stop tinmes.

"# errors". The number of units produced containing
one or nore errors.

"# supervisor cntcs". The nunber of times the super-
visor interacted with the worker.

"# obs". This space allows the recording of obser-
vations nade on any special behavior of interest to
the supervisor, (e.g., off-task behavior, screaning,
etc.)

"# neg beh". The nunber of times a special behavior

of interest occurred.

"sum'. A check mark entered here indicates that data
on this line sunmarizes previous lines for the sane

task and status.

Summary lines are entered at varying times for each individ-
ual worker with a mninum occurrence of one summary |ine per

wor ker per task per status per day for each task worked.

Si nce

there is a production behavior format eachworker's work station

it is easily filled out in conjunction with the normal

cont act
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bet ween staff and workers occurring throughout the work day
(e.g., quality control checks, parts replenishment, individua
programinpl ementation, etc.). Rarely does filling out a line on
the formtake a staff member nore than ten seconds.

Production behavior forns for a workshop are collected each
week and nmailed to the STP offices where they are entered into
the conputer. This usually takes three days for mailing and
one day for entry.

Qut put

Qutput fromthe systemto the users is in the formof a
series of reports produced upon a schedul e specified by the
users. In order to neet the varying tinmes at which each user
m ght wish to obtain a report an interactive report generation
programis set up to produce reports covering fromone day to
six weeks of input data. In addition, input data ol der than
six weeks are stored on magnetic tape so as to forma |ongitudi-
nal data base for research and policy purposes.

Reports may be broken down into two basic types: (a) work-
shop reports that summarize the activity of the entire workforce
and (b) worker reports that deal only with a single worker.
Exanpl es of each of these types will be discussed in turn

Wor kshop Reports. These reports provide sunmary information
to workshop directors, their boards, and the sales staff. Figure
2 is an exanple of the first of these reports: the workshop
sunmary. The workshop sunmary for each workshop shows the tine
period covered by the report; the workshop location; the tota

- -

p
SHOP REPDRT FOR Lgcation FROM 781002 TG 781020

TOTal MINUTES WORKED 609139
TOTAL INCENTIVES RECEIVED $ 16.45
WORKERS PalD $ 512.97
SHOP PAILD $ 1028.19
SHOP PRODUCTIVITY 32.48%
% TIME IN PROOUCTION 30.22%
Z TIME IN PRCDUCTION TRAINING 5.75%
% TIME [N STMULATION 64.01%
%

TIME IN SIMULATION TRAINING 0.00%

- - - ——— ————— . S e i

FIGURE 2
Workshop Summary

mnutes all workers spent in the production and training areas
the dollar anount the workers received as incentives under rate
bui I di ng individualized programs; the gross dollar amount the
shop shoul d have received for goods produced; the productivity
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of the workforce as a percentage of normal tine standards for
production tasks; and the percent of the total mnutes worked
that the workforce spent in production, training for production
simulation (unpaid time), and training for simulation (unpaid
time).

Figure 3 is an exanple of a second kind of workshop report;
the workshop (task x status) report. The exanple shown is a
record of total workforce performance on production status tasks

REPORT ON PRODUCTION TASKS FOR LOCATION FROM 781002 TO 781020

LN BNETE AIMUIES  STANDAIRD reACEN] ERMORS  IALENIIVES  whfimiHial  SHOP
Tays [FILTET ALARE D MRUE #ER UNIT  HINUTES  STANDARR HADE WOLEIVLD Pall HaiD

2,50 FTEK«SnBELD Thew 198 I PR Y ity 9. 0T Bodan ERNE PEF4 EREANE 1Y

5
1.0 GAITEAY- 0028 L} 19 Hanl al 1458 Nl v 8.0F borLTY 4 489
oLk Fludin-0ole LR ira del¥ kL wha i » 4 DudlL 3 15-09 L B L]
audu SULDER=d0OZe Luad 4t -t wud al.d8 @ P Ll 4 23,04 boAT.E2
LR CABLE=Zlad nn LEX] M E 198% LI T 1} L L LI T4k Frsd
e S e L L L 293 a0 140 ¥ ol 0% L] 4oL EO0.F0 3 &3.00
3,00 Can-SulIEY-d L (63L) 213 18 LYins Lbt (R3] L] LY R N1 P B
.00 cam Lokt 155 &6l 9 LIS LY @ LI N LRI #105.0%
3.0 SPROCKE N —3uB-ALSHE Bl 4991 399 L«a% 11,715 3 v L.el LT LR TS
0,50 SPROCAL I ~AEWDAK s 490 ¥ o0 .7y & $ w.o7 + .80 + 1402
A0, 10 FIMMIMC-LTHIF 114 ] Xl.ad £ .z L) 2 LBF 3 462 b k.S
Told s 19420 * 5+21 3 wln.de 3 Bic.Ye

Workshop (Task by status)

bet ween Cctober 2, 1978, and Cctober 20, 1978. Sinilar reports
(not shown) are produced for tasks classified as training for
production simulation, and training for simulation. These re-
ports give the task number and nane; the minutes spent by the
wor kforce on the task; the quantity of error free units they
produced; the average nunber of minutes a workforce perforning
at one hundred per cent of the tine standard woul d have required
to produce the quantity actually produced; the average produc-
tivity of the workforce expressed as a percentage of the time
standard for the task; the number of units produced that con-
tained one or more errors; and three colums show ng the incen-
tives, workforce pay, and workshop incone realized by the task

Wor ker Reports. These reports are sinilar to those pro-
duced for the workshop but contain information about an individ-
ual worker rather than the entire workforce. They are used by
production supervisors, workshop directors, and agency personne
for setting and nonitoring individual program objectives as well
as for payroll and reinbursenent activities. There are three
kinds of worker reports; worker summary; worker (task x status);
and worker by day. The first of these, the worker summary, is
shown in Figure 4. This report contains the sane information
as that found in the workshop summary (Figure 2) with the onis-
sion of those itens that refer to incentives, worker pay, or
shop pay.
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"WORKER NAME~
SUMMARY REPORT FROM 781002 TO 781020

WORKER PRODUCTIVITY 51.71%

TOTAL MINUTES WORKED 4528

% TIME IN PRODUCTION 89.20%
% TIME IN PRODUCTICN TRAINING 4.702
T TIME IN SINULATION 6.09%
% TIME IN SIMULATION TRAINING 0.00%

FIGURE 4
Worker Summary

The second kind of worker report, worker (task x status)
is shown in Figure 5. Two exanples of this report, one for
“production” status tasks and the other for "training on pro-
duction" status tasks are included in the figure
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FIGURE 5
Worker (Task x status)

An exanple of the third type of worker report, worker by
day, is found in Figure 6. This report provides behavioral and
earnings information for an individual worker on each day of the
period covered by the report. For each day in the period the
report gives the nunber of minutes worked on all tasks; the num
ber of staff contacts the worker received; the proportion of
observations in which target behavior was observed; the tota
nunber of defective units produced by the worker; the dollar
anount earned fromproduction and training work; and the ex-
pect ed workshop revenue resulting from that work.
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Worker by Day

System summary

Bot h wor kshop and worker reports are generated fromthe STP
offices. The reports required by a workshop, the time periods
they cover, when they are to be generated, and the nunber of
copi es needed, are usually specified by workshop directors on a
quarterly basis. However, the flexibility of the systemallows
addi tional reports to be produced at any time they are needed
Normal turnaround tinme fromrequest to receipt of reports is
four days (one day for generation, three days for mail service
to the requesting workshop). Thus a workshop faces a tota
turnaround tinme fromthe day they mail input data to the day
they receive output reports of approximately eight days.

The systemhas been operating for the workshops since
May, 1978. Eight months of cost data for systemoperation show
an average cost of eleven dollars per nonth per worker. This
cost includes mailing, data entry, report generation, data
storage, and software maintenance averaged across seventy-
five workers in five workshops

Future development

The STP information systemin its current state is deficient
inat |east two respects. First, the turnaround time fromdata
collection to report reception is too long, at least for infor-
mation users such as production supervisors. Second, the system
currently does not address the financial and demographic infor-
mation required for effective workshop operation (exanples of
these sorts of information would be the source and amount of
funding associated with individual workers, cost allocations,
budget and income statenents, inventory and production controls,
etc.). Inan attenpt to resolve both of these deficiencies the
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next stage of systemdevel opment will involve establishing a
termnal at a selected site that will not only be able to use
the STP programmatic report package described above, but also
can access a specially tailored set of financial and denographic
prograns devel oped for the workshop. Such a termnal wll
constitute the first link in a distributed informati on system
for STP workshops that will provide these small comunity based
service settings with the information they must have if they are
to provide effective service at a reasonable cost. Wth the
continuing revolution in information processing (e.g., Bransconb,
1979) the prospects for such an undertaking ook bright. To the
extent these prospects can be confirnmed enpirically, we can | ook
forward to a tinme when conmmunity service prograns are |inked
toget her through conputer technology into a systemthat benefits
clients, service providers, and taxpayers aliKke.
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Stimulus Control within Operant Chains:
Variables Affecting the Intra-Chain
Response Patterns
of a Severely Retarded Woman

O dered sequences of behavior have |ong been of interest to
researchers and theorists exploring functional descriptions of
behavi or (Kelleher, 1966; M| enson, 1967; Collub, 1977).
Research on behavi or sequences has been particularly useful in
the analysis of operant chains perforned by severely retarded
adults (Crosson, 1967; Horner & Bellany, 1978; Wiite, 1970).

Thi s research has focused on the role of intra-chain stimlus
control. Wthin an operant chain, stinmulus control describes
the relationship between presentation of task-relevant stinuli
and the probability that appropriate responses will be perforned.
Each step of the chain is viewed as a discrimnative stimulus
(S") — response (R relationship. Responses within the chain do
not occur until the particular S° for a response is present.

In addition, the performance of each response produces the SP
for the next response (Gollub, 1977). |In this way the parti-
cul ar sequence of responses defining the chain is perforned

in a domno-like fashion until the chain is conplete and a
reinforcer is delivered.

Many educational and habilitation tasks require the per-
formance of operant chains. Adding several nunbers together,
phonetical ly sounding out a word or assenbling electrical com
ponents are but a few exanples of operant chains. Froman
educati onal perspective the analysis of stinmulus control within
operant chains holds rel evance for at |east two reasons. First,
the fast, accurate, independent performance of a task may only
occur if careful attention has been given to devel opi ng stinul us
control at each step in the chain. |If the stinulus control
within the chain is inadequate the habilitative value of training
is substantially reduced.

Second, the likelihood of irrelevant behavi or bei ng perforned
within the chain is intimately connected to stimlus control.
Any response whi ch does not facilitate progress through the
chain is defined as irrelevant. The perfornance of irrel evant
responses is typically related to either inadequate stimulus
control over appropriate responding, or the presence of non-
task related stimuli which control irrelevant responses (Bellany,
Horner & | nman, 1979).
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The present study provides a detailed single-subject analysis
of stimulus control variables affecting the performnce of
rel evant and irrelevant responses in a vocational chain perforned
by a severely retarded woman. The specific objectives of the
study are to: (a) define those stimuli controlling a high-
frequency, irrelevant response; (b) evaluate the presence of a
functional relationship between increasing the level of rein-
forcenment and the rates of appropriate and irrel evant responses;
and (c) evaluate the presence of a functional relationship be-
tween a retraining strategy and the rates of appropriate and
irrel evant responding.

Method
Subject

At the time of the study, the subject was 29 years old. She
had been di agnosed as manifesting Downs Syndronme at birth and
institutionalized since age 4. Institution records |abel her
as severely mentally retarded, and admnistration of the Adap-
tive Behavior Scale (ABS) indexed her level of functioning at
AAND Adaptive Behavior Level V. Approximately two years before
the study began the subject was removed fromher institutional
resi dence and placed in a comunity group home facility with
nine other severely retarded adults. At this sane time she
entered the Specialized Training Program a contract workshop
at the University of Oregon which provides training and em
pl oynent to severely retarded adults (cf. Bellany, Inman and
Horner, 1979). The subject was conpletely non-verbal, but had
been taught a small sign language (ASL) vocabul ary, and was
able to follow sinple verbal directions.

Task

Approxi mately ten nonths prior to initiation of the study
the subject was trained on a vocational task that involved
pasting cushioning tape in the four inside corners of an 18 cm
tall, rectangular, funnel-Ilike apparatus used by Tektronix, Inc.,
to shield electronic elenents fromheat. Specifications for
correct placenent required that the tapes (a) measure no nore
than 4.4 cmand no less than 3.2 cmin length; (b) be positioned
directly in the converging angles of the four corners; and (c)
lie no nore than .63 cmand no less than .3 cmbel ow the outer
lip of the heat shield. Conpletion of the task required correct
performance of a 29 step operant chain. The individual discrim-
native stinmuli and responses for each of these steps is provided
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in Table 1.
Industrial time standards suggest a non-handi capped wor ker

shoul d conpl ete assenbly of one heat shield every 1.2 minutes
(i.e., at arate of .83 per mn.).

TABLE 1
Task Analysis of Heat Shield

D

STEP ] RESPONSE
1 Shields and tape Pick up shield
z Sh1eld 1n hand Take off bag
3 Bag 1n hand Throw bag away
4 Beg 1 garbage Place shield on table
5 Shield on table Pick up tape #1
G Tape #1 in hand Laosen tape backing
7 Backing loose Throw backing away
] Backing discarded Prck up shield
Ed Shield 1n hand Put tape an corner
10 Tape 1n Corner Mlacy thield on table
il Shield on table Pick up tape 42
12 Tape #2 1n hand Laosen backing
13 Backing legse Thraw backing away
14 Backing disgarded Pick up shield
15 Sh1eld 1n hand Put tape in carner
16 Tapg 1n corner Place shield on table
17 Shield on table Pick up tape #3
18 Tape #3 in hand Loosen hacking
19 Backing loose Throw backing away
20 Backing discarded Pick up shield
21 Shield 1n hand Put tape in Open Corner
22 Tape in corner Place shield on table
23 shield on table Pick up tape #4
24 Tepe rd im hand Lopgen backing
25 Backing loose Throw backing away
6 Backing discavded Pick up shigld
a7 Shreld an hand Put Lape 1R QpEn COTRET
28 Tapg 1n carner Put shield n tray
29 Shiald 1n tray Rar5¢ hand

Irrelevant Responses

Prelimnary observations indicated the subject performed
several high frequency responses which were unrelated to task
conpletion. Four of these: shield rocking, face touching
pausi ng and shrugging were identified as possible obstacles to
the subject achieving a higher work rate. Operational defini-
tions for each of these irrelevant responses are provided bel ow

Shield Rocking. Shield rocking was counted each tine the
subject tilted the shield forward or backward fromits upright
position on the work bench. Before a second instance of rocking
coul d be counted the shield had to return to a stable, upright
posi ti on.

Face Touching. Contact between the worker's hand and her
face or hair. Before a second instance of face touching could
be recorded the subject had to termnate contact with her face
or hair
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Pausing. Three consecutive seconds during which the worker
did not exhibit any work-rel ated responses or perform anot her
targeted irrel evant response.

Shruggi ng. Any noverent in which the worker either nmoved
both shoul ders forward while simltaneously pushing her head
back; or noved both shoul ders back while sinultaneously pushing
her head forward

Desi gn

A single subject design incorporating multiple reversals
(Hersen & Barlow, 1976; Kratochwill, 1978), was used to eval uate
stimulus control of relevant and irrel evant responses throughout
the 29 step task. The dependent variables were (a) the rate at
whi ch shields were conpleted, (b) the rate of each of the four
irrel evant responses, and (c) the conditional probability of
each of the irrelevant responses at each step in the operant
chain. The independent variables were (a) type and schedul e of
reinforcenent; (b) a retraining procedure to reduce irrel evant
respondi ng, and (c) presence of specific supervisors.

Setting

The study was conducted in the production roomof the
Specialized Training Program Wthin this environment fourteen
severel y handi capped workers assenbl ed el ectronic conponents at
i ndi vidual work stations. Workers were in production during
three work periods daily. Each work period was approxi mately
one and one-half hours long and ended with a break. During the
wor k periods two supervisors circulated throughout the work-
shop to (a) ensure that workers had adequate work material s,

(b) check work quality, and (c) deliver social praise and tokens
Tokens were delivered contingent upon accurate work conpletion
and social praise was delivered contingent upon on-task behavi or.
In general, the workshop was a highly contingent environnent in
which reinforcers were delivered only after appropriate behavior
and potential reinforcenment of inappropriate behavior was nini-

m zed.

Observation

The subject performed the heat shield task throughout her
work day. Data fromtwo trials were collected each work day
mor ni ng by observing the worker frombehind a one-way mrror
| ocated imediately above and beside her. A trial consisted of
conpl eting one shield. Data collected during a trial included
the tinme required to conplete the shield and the frequency of
each irrelevant response at each step in the operant chain. Wen
the subject reached for the shield a stopwatch was started. Wen
she performed the |ast step of the operant chain (i.e., raised
her hand signaling conpletion) the stopwatch was stopped. The
nunmber of minutes required for conpletion was then entered into
the fornul a, 1 , to obtain a nmeasure of work rate

Mn. to conpletion

As the subject perforned the task, a frequency count was
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al so kept for each irrelevant response at each step in the
chain. An irrelevant response was recorded as occurring during
a particular step if it was performed after the S° for that
step was present, but before the S° for the next step was present.
Irrel evant responses other than those defined above were not
recorded. The conditional probability of each irrelevant re-
sponse at each step in the chain was cal cul ated by dividing the
nunber of times the response occurred at |east once during a
step by the nunber of trials in the experimental phase. This
met hod of cal culating conditional probability indexed the Iike-
l'ihood of each irrelevant response at each step in the chain

Reliability

Thirty-eight tinmes during the study, data were sinultaneously
collected by two observers sitting at separate observation w n-
dows above the workshop. Reliability on the rate of shield
conpl etion was determned by conputing percent agreenent across
all reliability sessions over the study. |If the tines recorded
by the two observers for shield conpletion were within 1 sec of
each other they were scored as an agreenent. Percent agree-
ment was cal cul ated by taking agreenents divided by agreenents
plus disagreenments, and multiplying by 100

Reliability on the rate of irrelevant responses was conputed
by percent agreement for each irrelevant response. The fre-
quenci es recorded by two observers for each irrelevant response
at each step in the operant chain were conpared. If the same
number of responses had been recorded by both observers for a
step an agreenent was scored. If the frequencies differed a
di sagreenent was scored

Four graduate students in Special Education served as ob-
servers. One observer conducted all reliability checks. No
observer's data was included in the study until s/he had demon-
strated 90% reliability over two consecutive days on all depen-
dent neasures.

Procedures

The present study is a longitudinal analysis of variables
functionally related to one severely retarded wonan's production
rate. It is conprised of ten experimental phases. Phases 1-4
forman ABAB reversal design examning the effects of increasing
reinforcement for conpletion on the rate of appropriate and ir-
rel evant responses. Phase 5 exanines changes in the sane depen-
dent variables as a function of specific supervisors being
present. The final five phases (6-10) focus on the utility of
one easily inplenented intervention for reducing irrelevant
responding. Procedures for each of the ten phases are described
bel ow.

1. Baselinel (BL1). During this phase the subject received
social praise and a penny for each shield correctly conpleted
Shields that were incorrectly assenbled were returned to the
subject for correction. Pennies were exchanged for nuts, raisins
or small candies at the end of the first and third work peri ods.
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The second period ended at noon and was followed by lunch. The
BL; phase lasted six; days during which eleven trials were ob-
served.

2. Immediate Exchange1l (IE1). Throughout the IE; phase the
subj ect was able to inmediately exchange her pennies for a
variety of liquids (coffee, tea, orange juice and Coca Cola) that
were identified by staff in her living environnent as high prefer-
ence consunmabl es. Approximately 1 oz. of a liquid was exchanged
for a penny inmediately after the penny was earned. The liquids
were frequently varied in an attenpt to mininize satiation. This
phase |asted six days, during which eleven trials were observed

3. Baseline2 (BL2). Procedures for this phase replicated
the procedures for BL;. These procedures were in effect four
days during which seven trials were nonitored.

4. I'mredi ate Exchange 2 (IE2). This phase replicated | E;.
Two days (4 trials) into this phase, however, Supervisor Aleft
for vacation and was out of the production environnent during
the remai nder of the |E, phase. |E, lasted thirteen days during
which twenty-five trials were monitored

5. Supervisor Preference (SP). FErratic data follow ng
Supervisor A's departure during the | E, phase suggested the
possibility that the subject was responding differentially to
production supervisors. The SP phase examined this possibility.
A staff trainer who had not been on the production floor during
earlier phases was asked to work as a production supervisor
(Supervisor B) every other day during the first 7 days (15 trials)
of this phase. This supervision schedule served as a reversa
design to assess the effects of Supervisor B's presence on the
subject's work behavior. Supervisor B had been a production
supervi sor approxi mately six weeks before the study began, and
had worked as a trainer with the subject on an earlier task
He did not serve as a supervisor beyond the initial 15 trials of
thi s phase

Fifteen trials into the SP phase Supervisor Areturned from
vacation and resumed his role as a production supervisor. To
eval uate the effect of Supervisor A's presence on the subject's
performance the final 25 trials of the SP phase were nani pul at ed
in a BABAB reversal design wth Supervisor A's presence in the
production roomserving as the independent variable. Throughout
the 40 trials (20 days) of the Supervisor Preference phase
Supervisors A and Bwere aware that the subject's response to
their presence was being nonitored. To minimze the effect
this mght have on their performance, both supervisors were
instructed not to alter the topography of their interactions
wi th the subject fromprevious patterns

6. Retraining. During the Retraining phase an attenpt was
made to alter the stimulus control that task-relevant stinul
were exerting over the subject's shield rocking response.
Supervi sor C, who had been working as a production supervisor
across all previous phases, inplenented the intervention
The supervisor stood inmmediately behind the subject, and each
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time the shield was rocked she would imediately renmove it,

say "No rocking" and wal k away. Approximately 30 sec |ater

the shield was returned to the subject and Supervisor C resuned
her monitoring position. The subject was not consequated for
rocki ng by any other supervisor at any point during this phase.
Supervisor C did not enter the production room except in the
second nmorni ng work period to conduct retraining sessions. Data
fromthis phase were only collected while retraining was in pro-
gress. The time recorded for shield conpletion includes the
time consuned while rocking interventions were carried out.

7. Supervisor C. During this phase the subject's differ-
ential responding to Supervisor C was assessed. Supervisor C
did not stand behind the subject and, except for the first
six trials of the phase, did not consequate rocking. During
the first six trials Supervisor C carried out the same inter-
vention procedures used during Retraining. Throughout this
phase Supervisor Cwas instructed to function as a "nornmal "
supervisor. She was instructed not to constantly nonitor the
subj ect, or make a special effort to "catch" all instances of
the rocking response. Al other supervisors continued to ignore
shi el d rocki ng.

Following trial six of this phase, Supervisor C ignored
any rocking. Her contact with the subject fromthis point
on did not differ fromthose of other supervisors. The presence
of Supervi sor C was nani pul at ed t hroughout the phase in a revers-
al design to assess any functional relationship between the
subj ect's work performance and Supervisor Cs presence. The
Supervi sor C phase lasted 29 trials (15 days). Supervisor C
did not work as a supervisor follow ng the conclusion of this
phase.

8. Saff Consequation of Rocking (SCR). Procedures for this
phase were in effect across 49 trials (25 days). This phase
was designed to assess the degree to which production rate gains
observed in the two previous phases would naintain with all
staff inplenenting the intervention used by Supervisor C

During the initial 41 trials of this phase (Trials 132-174)
each work period started with a supervisor standing behind the
subj ect as she conpl eted one shield. The subject was praised
if she did not rock the shield, and if she did emt a rocking
response the shield was taken fromher, the supervisor said
"No rocking," wal ked away for approximately 30 sec, and then
returned the shield. Care was taken to ensure that all super-
visors had an equal opportunity to stand behind the worker as
she conpleted the first shield of a work period.

After the first shield had been conpleted the supervisor re-
turned to his or her nornal supervision duties. |f, follow ng
this one trial, the subject was observed rocking the shield the
supervi sor observing the rocking would inplement the interven-
tion procedure. As in the previous phase the frequency of staff
consequation for rocking was nonitored via a tally sheet at the
subject's work station. Following Trial 174, supervisors did not
stand behi nd the subject at any time. They did, however, con-
tinue to consequate instances of rocking.
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9. Supervisor D. During this phase a fourth supervisor
(Supervisor D), who had been worki ng on the production fl oor
t hroughout the study, was designated as the only supervisor who
woul d intervene when the subject paused. The sane intervention
used in the previous three phases for rocking responses was used
during this phase for pausing. |[If the subject did not engage
in work-related responses or other targeted irrel evant responses
for three consecutive seconds, Supervisor Dwould take away her
shield, say "You are not working," wal k anay for approxi mately
30 sec and then return the shield to her. Supervisor D func-
tioned in a normal supervisory role throughout the phase. He
was instructed not to stand behind the subject or increase the
overall frequency of his attention to her. To assess the effect
this alteration in supervisor behavior nm ght have on the sub-
ject's behavi or an ABABABABAB reversal design was conducted
during the phase, with presence of Supervisor D serving as the
i ndependent variable. Supervisor Dused a tally sheet to
moni tor the nunber of times per day that he consequated the
wor ker for pausing. This phase lasted 24 trials (12 days).

10. Saff Consequation of Pausing (SCP). During the final
phase of the study all supervisors were instructed to foll ow
the intervention procedures used by Supervisor D if they ob-
served the subject pause. This phase lasted 37 trials (20 days).

Results and Discussion

The reliability of data for production rate and the rate of
each irrel evant response was assessed 38 tinmes during the study.
As shown in Figure 1, observer agreement scores were collected
in all phases. bservers recording the nunber of minutes to
conplete a shield were within one second of each other 37 of the
38 observations, for an agreenent score of 97% The one
di screpancy was a three second difference.

Qbserver agreement on the frequency and position in the
operant chain for each of the irrelevant responses (shield
rocki ng, pausing, face touching and shruggi ng) ranged between
89% and 100% The average |evel of agreenent for each irrele-
vant response in each phase of the study was over 92%

Section One: Stimulus Control of Irrelevant Responding
under Increased Reinforcement for Work Completion

The first four phases of the study provi de an ABAB design
exam ning change in production rate and irrel evant responding as
a function of increasing the |evel of reinforcement for work
conpletion. Results indicate that increased reinforcenent is
related to inproved rates of production, though the effect
appeared to interact with the presence of specific supervisors.
To further examine this interaction a fifth phase (the SP phase)
was added to the design. Results fromall five phases of sec-
tion one will be reported first for production rate, and then
for irrelevant response rates.

Production Rate. As shown in Figure 1, the subject pro-
duced shields at a stable rate of approxinately .03 shields
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per minute (i.e., 33 mn per shield] across the 11 trials of

BL;. During the IE; phase both the type of reinforcenent and
schedul e of exchange were varied in an attenpt to maximze the
l'ikelihood that the Imediate Exchange phase woul d provide an
increased level of reinforcenment for work conpletion behavior

If this objective were successful an increase in production rate
woul d be expected when inmedi ate exchange procedures were
inplemented. This is, in fact, the performance pattern ob-
served. The trend of the data for I|E; denonstrates a sharp
increase in production to a level nearly double that of the

BL, phase. This represents a reduction of nearly sixteen ninutes
inthe tine required to conpl ete each shield

During the BL, phase procedures returned to those used in
BL;. Inmediately following this change the subject's rate of
production dropped back to the BL; level, and remained at an
average of .03 shields per m n throughout the seven trials of
the BL, phase. This decrease in production rate represents a
dramatic change in both trend and level fromthat observed
during | E;.

The subject's production rate data across the BL;, |E,
BL, phases follows an ABA reversal pattern. The inmediacy of
rate changes follow ng phase changes and the magnitude of rate
inproverment in IE argue strongly for a functional relationship
between | E; procedures and an increase in production rate. Gven
that both type of reinforcement and exchange schedul e were
mani pul at ed si nul taneously, however, there is no experinenta
control to assess the individual effects of these two variables.

\When i nmmedi ate exchange procedures were reintroduced in
the 1E2, it was expected that rate inprovenents simlar to those
observed in | E; would occur. The first four trials of |E, were,
infact, slight inprovenents over the baseline levels in the
BL, phase. Four trials into | E;, however, Supervisor Awho had
been the major supervisor in the workshop during previous phases
left on vacation. He spent nmore time per day on the production
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FIGURE 1
Rate of Shields Completed per Trial
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floor than did other supervisors and had been involved in
previous one-to-one training with the subject. Follow ng Super-
visor A's departure, the subject's rate of production initially
increased and then dropped to a level simlar to that observed
in the previous baseline phases (.034 shields per mn.).

The marked inprovenent in rate noted in |E was not replicated
in | E,. This suggests the possibility that (a) the effect
noted across the BL;, | E;, BL, phases was not functionally
rel ated to experimental procedures or (b) changes in uncontrolled
variables during the | E; phase inhibited rate inprovenent. The
fact that within 2 trials (1 day) after Supervisor A's departure
the subject's rate both lowered in |evel and increased in
variability suggests that the presence of Supervisor A may have
been one stinulus controlling higher perfornmance rates.

To examine this hypothesis the Supervisor Preference (SP)
phase (phase 5) was conducted. The SP phase data presented in
Figure 1 indicate that the subject's rate was affected by the
presence of both Supervisors A and B. The multiple reversals
inthe initial trials of the SP phase suggest a strong functional
rel ati onshi p between inproved work rate and Supervisor B's
presence. These data suggest that the subject's production
per formance was affected by the presence of individual super-
visors, thereby supporting the hypothesis that the | E, data nay
have been affected by Supervisor A's departure.

Fifteen trials into the SP phase Supervisor A returned, and
resuned his role in the production room Wth Supervisor A's
return the SP procedures exactly replicated those of the earlier
i medi at e exchange phases. During the six trials imediately
following Supervisor A's return the data indicate a gradually
inproving trend in production rate. The inproved performance
across these trials closely resenbled the change in trend and
level noted in |E;. Her rate during trials 73, 74 and 75 was
approxi mately .06 shields per min. This is a substantial
increase over the .03 shields per min rate observed in the
Basel i ne phases. To assess the degree to which this inprovenent
was functionally related to the presence of a particul ar super-
vi sor a BABAB design was inplemented with Supervisor A's presence
mani pul ated as the independent variable. The data fromthese
reversals indicate imediate and substantial shifts in produc-
tion rate follow ng each experinental manipul ation. Production
rate maintained at .05 to .06 shields per mn in Supervisor A's
presence and dropped to the extrenely |low rate of approxi mately
.015 shields per min in his absence. These results indicate
that Supervisor A's presence on the production floor was func-
tionally related to variability in the subject's work rate.

In general, production rate data across the BL;, | E;, BL,,
| E; and SP phases argues that both the presence of Supervisor A
and the |nmedi ate Exchange procedures affected the subject's
performance. Wth Supervisor A's presence held constant inple-
mentation of |E procedures within an ABA reversal design (BLy,
I E;, BL,) indicated a strong functional relationship between
| E; procedures and inproved production rate.
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O special interest with respect to the subject's differ-
ential performance to supervisors was her response to Supervisor
B. Results fromthe BABAB reversals in the early trials of the
SP phase indicate immediate inprovenent in production rate when
Supervisor B was present. Production rate wthout Supervisor B
mai nt ai ned at approximately .03 shields per mn, and increased
to well over .1 shields per minwth Supervisor B present. This
not only lends support to the hypothesis that the subject was
responding differentially to specific supervisors, but provides
a clear index of the subject's ability to produce at rates
substantially above her baseline |evel

Data fromthe first five phases indicate two independent
variables related to production rate (reinforcenent of task
conpl etion behaviors and the presence of specific people in the
production setting). Both of these findings have been docunented
extensively el sewhere (Bellany, Inman & Yeates, 1978; Evans &
Spradlin, 1966; Horner, 1977, Huddl e, 1967; Redd, 1976; Redd &
Bi rnbrauer, 1969; Risley, 1968). Little attention, however,
has been directed at the effect of these independent variables
on the performance of irrelevant behaviors. The present study
provides a fine-grained index of their effect on the rate and
probability of four irrelevant responses

Irrelevant Response Rates. Data on the rate of rocking,
pausi ng, face touching, and shrugging across the ten phases of
the study are presented in Figures 2-5. These data are discussed
first with respect to the effect of increasing reinforcement for
task conpletion (section one), and then with respect to differen-
tial responding to supervisors (section two).

During the 11 trials of BL;, rocking, pausing, face touching
and shrugging all exhibited stable rates of approximtely 4.5
rockings per minute; well over 100 instances of rocking per
shield. The rate of pausing duringBL;, was initially mre vari-
able than rocking. The last five trials of the BL; phase, how
ever, evidence a stable pausing rate of approximtely .46 pauses
per mn.

The rate of face touching and shrugging followed a variability
pattern simlar to pausing. The initial trials of the BL; phase
indicated increases in rate and variability, while rates during
the last five to seven trials were stable for both irrelevant
responses (.55 instances per min for face touching and .72 re-
sponses per nmin for shrugging).

It was anticipated that these stable rates would follow an ABA
pattern across the BL;, |E;, BL, phases. As production rate
increased it was expected that the rate of irrelevant responses
woul d decrease. This pattern proved predictive of shrugging
face touching, and to a lesser extent pausing. As seen in
Figures 4 and 5 , shrugging and face touching responses evidenced
downward trends during IE . Both irrelevant responses were
performed at less than half their baseline levels at the end of
IEf Wth the introduction of BL, and the concomtant reduction
in production rate the rate of both face touching and shrugging
i nmedi ately increased. Across BL, the rate of face touching
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averaged .94 instances per min, nore than three tines the rate
observed during BL; . The rate of shrugging during BL, al so
follows a reversal in trend fromthe |E phase. As can be seen
in Figure 5 the subject's rate of shrugging gradually returned
to BL; levels over the 7 trials of BL,.

Toget her the shrugging and face touching results conform
closely to the pattern expected. As the subject performed her
vocational responses faster, the rate of irrelevant shrugging
and face touching decreased. When production rate dropped back
to baseline levels the rate of shrugging and face touching in-
creased.
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Rate of Shrugging per Trial

There was no evidence of a functional relationship between
pausing and reinforcement manipul ation across BL;, |E;, and
BL,. During these phases the subject averaged .67, .59, and
.46 pauses per mn, respectively. \Wile the rate of pausing was
not affected by the experimental manipul ations, observers did
report that the duration of pauses during the | EBL; phase were
general ly shorter than during the baseline phases. However,
since data were not collected on pause duration verification of
these reports is not possible.

As can be seen in Figure 2, rocking followed yet a third
response pattern across the first four phases of the study.
Increasing reinforcenent for task conpletion was functionally
related to an increase in the rate of rocking. A mean BL;
rate of 4.5 rocking responses per mn rapidly increased to an
average rate of 6.7 responses per min during 1E;. Wth the
return to baseline in BL, rocking dropped in |evel, and changed
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in trend such that within 7 trials the rocking had returned to
BL; levels. During the first 4 trials of IE, (i.e., before
Supervi sor A left the workshop), there was an immedi ate and sharp
increase in the rate of rocking. This data argues strongly for a
functional relationship between an increased rate of rocking and
reinforcement for work conpletion. This is sonewhat puzzling
given that rocking in no way facilitated rapid task conpletion.

In fact, the 100+ rocking responses perforned per shield added
substantially to the tine required to conpl ete each shield.

The Conditional Probabilities of Irrelevant Responses. The
different performance patterns of the irrel evant responses
across |E, BL and | E; becone nore clear when viewed in conjunc-
tionwith the conditional probability data. Figure 6 presents
the probability of rocking, pausing, face touching and shruggi ng
at each step in the operant chain. Wile these data are from
the BL; phase, they are representative of the conditional
probability data across all phases. Conparisons indicate that
whi | e pausing, face touching and shruggi ng were highly probabl e
t hroughout the chain, shield rocking occurred only at certain
steps. At these steps, however, the probability of rocking
following presentation of the S for the step was very high.

Further analysis of this pattern indicates that of the five
steps for which rocking was 100% probabl e, all were preceded
by the response of placing the shield down. That the subject
rocked the shield each tine she set it down, and sel dom rocked
it any other time suggests that rocking was, in fact, under
stimulus control of seeing and/or feeling the shield placed on
the work bench. |f these task-relevant stinuli did in fact
control rocking, it would be expected that the rate woul d increase
as the rate of production increases, since increasing production
rate woul d sinply increase the frequency with which the & for
rocki ng was present ed.

The conbi ned analysis of the rate and probability of ir-
rel evant respondi ng provides a much finer perspective of rate
variability across the BL;, IE, and BL,. dearly, increased
reinforcement for task conpletion was effective in increasing
production and in maintaining or decreasing the rate of ir-
rel evant behaviors not under control of task stinuli. For the
one response that was controlled by stimuli inherent to the task,
increasing the level of reinforcenent for task conpl etion was
related to an increase in the rate at which the response was
per f or med.

The performance of irrelevant responses across the |E2
and SP phases provides an index of the effect of supervisor
presence. The rate of rocking during the IE, phase was wel |
above baseline levels, and considerably nore variable than any
of the previous phases. The first four trials of I|IE, indicated
a marked increase in rocking over the BL; rate. After Super-
visor A departed, however, the subject's rate of rocking dropped
and then followed a highly variable pattern, averaging 5.9
rocki ng responses per min over the remaining 21 trials. This
is above the 4.6 per nmin rate observed during baseline, yet well
bel ow the mean 6.7 response per min perforned during |E;.
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The Conditional Probability of each Irrelevant Response
of each Step in the Operant Chain

Rocking data for the SP phase indicate that Supervisor B
exhi bited substantial control over the rate of rocking while
Supervisor Adid not. During the initial reversals with Super-
visor B, the subject's rate of rocking dropped to one-fifth
its baseline rate when Supervisor B was present and inmediately
returned to baseline |evel when Supervisor B was absent. As
noted in Figures 2 and 3, these reductions in rocking rate were
directly correlated with the highest |evels of production during
phases 1-5. Reversals later in the SP phase which nani pul at ed
the presence of Supervisor B indicate consistently inproved
performance in Supervisor B's presence, though the short duration
of each phase, and the mnor shifts in level across phases sug-
gest that this control was not significant.

Results for pausing, face touching, and shrugging over the
| E, and SP phases are presented in Figures 3, 4 and 5. The
rate of each of these irrelevant responses is extremely
variable over the IE, and SP phases. No functional relationship
between rate of irrelevant responding and supervisor presence
i s apparent.

Section Two: Supervisor Control of Irrelevant Responding

Section two results are taken fromthe last five phases of
the study and constitute an exanination of supervisor control
over irrelevant responding. Retraining, Supervisor C, and SCR
phases all examne the effectiveness of a procedure for reducing
the stinulus control of task-relevant stimuli over rocking and
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its inpact on production rate. The Supervisor D and SCP phases
used the sane intervention in an attenpt to decrease the sub-
ject's rate of pausing, and the inpact of this nmanipul ati on on
production rate.

Stimulus Control of Rocking. During Retraining, the sub-
ject was not allowed to continue through the chain if she rocked
the shield in the presence of Supervisor C. If she rocked the
shield, Supervisor Crenoved it thereby terninating the subject's
access to intra-chain task-relevant stinmuli for approximtely 30
sec. In the presence of Supervisor C the subject received access
to liquids only by perforning the operant chain without irrele-
vant rocki ng.

Results fromRetraining indicate an i medi ate change in
the subject's production behavior fromSP |evels. Production
rate increased sharply, as did the rate of face touching and
shruggi ng, whil e rocking and pausi ng decreased.

Production rate data provided in Figure 1 show a |evel
increase in the subject's rate of production of 400% above
that observed in the preceding 12 trials of the SP phase.
Concomtantly, the rate of rocking dropped from approxi nately
5 per min during SP to a consistent O responses per min during
Ret r ai ni ng.

Rat e of pausing, which had been very stable across all
previ ous phases, decreased substantially when Retraining pro-
cedures were inplemented. Froma level of .58 pauses per mn
during the SP phase the subject's perfornmance dropped to a
mean of .16 pauses per min during Retraining. In addition to
this decrease there was a marked increase in the variability of
pausi ng during Retrai ning.

The rate of face touching and shruggi ng both doubl ed when
Retraining procedures were inplenented. Face touching occurred
at a mean rate of 1.17 responses per mn while shruggi ng occurred
at a rate of 2.2 responses per nin. These rate increases are
opposite the effect noted across the BL;, | E;, BL, phases when
production rate increased, and the rate of face touching and
shruggi ng decreased. These levels were not naintained in the
Supervi sor C phase, however, naking it unlikely that the inter-
ruption procedure was the sole variable related to the increased
rates of face touching and shruggi ng. The present design does
not afford an analysis of other Retraining variables that may
have affected face touching and shruggi ng.

Fol I owi ng the inplenentation of Retraining procedures, an
AB effect was observed across all dependent variables. To
determine if Retraining procedures were functionally related to
per f or mance change when used in a nornal supervisory context the
Supervi sor C phase was inplenented. During this phase Super-
visor C foll owed normal supervision patterns. Across the first
three days of the phase, however, she continued to intervene
when the subject rocked the shield. Supervisor C consequated
rocking only four tines during these three days and with none
of these instances occurring during data collection trials. At
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no point beyond this time was the subject observed to exhibit
rocking in the presence of Supervisor C though rocking did
occur when Supervisor Cwas not present.

Results fromthe nultiple reversals of this phase are
presented in Figures 2 and 3 and clearly indicate that Supervisor
Cs presence had a major inpact on both the subject's production
and rocking rates. \hen Supervisor Cwas present the subject
produced an average of .12 shields per min wth no instances
of rocking. In Supervisor Cs absence the subject's rate
dropped to a nmean level of .035 per min and included an average
of 1.33 instances of rocking per min. The imrediate |eve
changes across the multiple reversals in the Supervisor C phase
provide strong support for a functional relationship between
Supervisor Cs presence, increased production rate and a decrease
inrocking rate. Significantly, the subject maintained this
strong reversal pattern across the latter three-quarters of the
Supervi sor C phase even though Supervisor Cs behavior did not
deviate in observable ways fromthat of other supervisors. Prior
to Retraining the subject had not responded differentially to
Supervisor C. Unlike the functional relationship between pro-
duction rate and rocking no differential effects were noted for
pausi ng, face touching or shrugging across the reversals in
the Supervisor C phase. Each of these responses occurred at
rates approximating those exhibited prior to Retraining.

The results fromnultiple reversals of the Supervisor C
phase indicate that the interruption of rocking behavior was
sufficient to reduce the rate of rocking. This suggests the
possibility that, as a result of interrupting the chain, Super-
visor C cane to function as a stimulus with the capacity to
decrease the strength of the rocking response. In the presence
of Supervisor C, the control that task-stinuli previously held
for rocking was effectively inhibited

The performance of rocking in Supervisor Cs absence demon-
strates that control of rocking by task-relevant stinuli stil
existed during this phase. As seen in Figure 2 data on the rate
of rocking during Supervisor Cs absence denonstrates a gradua
upward trend across the phase. This would be consistent with
the subject's "learning" that only in the presence of Super-
visor Cwoul d rocking be interrupted

Results fromthe Supervisor C phase suggest that if al
supervisors began interrupting the chain when rocking occurred
there should be a general decline in the rate of rocking. SCR
phase in which all supervisory staff consequated shield rocking
exam ned this hypothesis. During the initial 21 trials of
SCR production rate stabilized at .119 shields per min. The
remaining trials indicate a gradual decline inrate to a mean
Il evel of .089 shields per m n which, nonethel ess, represents a
three-fold increase over baseline production rate |evels

It is apparent fromFigure 2 that the rate of rocking during
SCR was negligible. Subjective reports from supervision staff
substantiate these data. @G ven the correspondence between rock-
ing and production rate, it is likely that the subject's inproved
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production rate during SCRwas directly related to the |ow | evel
of irrelevant rocking.

Staff intervention for rocking occurred four times during
the first day of the SCR phase, tw ce on each of the next two
days, and a total of five tinmes during the remaining 19 days of
the phase. Rocking was not observed during the last 8 days of
SCR  These data suggest that the previous control that task
stimuli had enitted over rocking responses was either sub-
stantially reduced, or inhibited. Conversely, results shown in
Figures 3, 4 and 5 indicate that SCR procedures did not have
any effect on the rate of pausing, face touching or shrugging.

Vi ewed together, data fromRetraining, Supervisor C and
SCRindicate that: (a) as a function of supervisor interruption
of rocking, the subject's rate of rocking decreased to a vir-
tually non-existent level; (b) reduction in the rate of rocking
was directly correlated with substantial increases in production
rate; (c) the subject very rapidly learned to respond differen-
tially in the presence of a supervisor who had not been corre-
lated with differential responding previously; and (d) staff
performng their nornal supervisory duties were able to inple-
ment the intervention procedures effectively.

Stinmulus Gontrol O Pausi ng. In the opinion of observers,
the subject's slight decline in production rate during the
SCR phase was related to an increase in the duration of pauses.
The Supervisor D phase represents a response to this input. The
intervention procedure that had effectively reduced the rate of
rocki ng during previous phases was applied to pausing. To
determine if this intervention was functionally related to change
in the rate of production and irrel evant responding, the inter-
ruption procedure was inplemented in a nultiple reversal design
with the presence of Supervisor D (who inplenented the procedure)
serving as the independent vari able.

As can be seen in Figure 1 production rate across the
reversals remained at the SCR level of .089 shields per mn
when Supervi sor Dwas not present. Wen Supervisor Dwas in
the production roominterrupting pauses, however, the subject's
production rate averaged a stable .226 shields per nin. This
represents the highest, and nost stable, rate of performance
the subject had produced up to that point. Both the imrediacy
and magni tude in |evel changes across Supervisor D reversals
argues convincingly that Supervisor Ds interruption of pausing
was functionally related to inproved production perfornance.

Results provided in Figure 3 suggest that this inproved
level of rate with Supervisor D present may be a function of
reduced rates of pausing. Across the multiple reversals in
this phase the subject performed pauses at a nuch reduced rate
when Supervisor Dwas in the production room (Cbservers al so
indicated that the duration of pauses seened much shorter when
Supervi sor D was present.

Supervi sor D consequated pausing 8 times on the first day
of the Supervisor D phase, 5 tines on each of the next two
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days and 2 or 3 times each day for the remainder of the phase.
Unl i ke the Supervisor C phase there was no tine at which the
subject's rate of pausing dropped so lowthat the interruption
procedure could be discontinued

During the SCP all staff interrupted the subject when they
observed her pause. Throughout SCP production staff consequated
the subject for pausing at |east once a day. The nean |evel of
consequations per day for the entire phase was 2.6, with a
range of one to six. Production rate during this phase declined
somewhat fromthe high rates of the previous phase to an
average of .139 shields per min. However, this level of perfor-
mance was four times higher than that observed during the initial
basel i ne phases, was nearly double the subject's production rate
during the SCR phases, and maintained for over four weeks.

Rate of pausing during the SCP phase was extremely variable
ranging fromO instances per minto .8 instances per min. In
addition, the overall rate of pausing for the SCP phase was |ess
than that observed for any other phase.

Across both Supervisor D and SCP phases, the rate of rocking
remained at 0. No functional relationships were evident between
i ndependent variabl e mani pul ations and the rate of either face
touching or shrugging during these phases. There was, however,
a general decrease in level, and increase in variability for
the rate of shrugging during SCP

Results fromthe Supervisor D and SCP phases indicate that
interruption of pausing was effective in both reducing the sub-
ject's rate of pausing and in increasing production rate. This
effect was nuch |ess dramatic, however, than that observed when
the same intervention was applied to rocking, and at no point
were staff able to maintain a high production |evel without
continual ly intervening on pausing

The strategy of interrupting irrelevant responses could
have been less effective with pausing for several reasons.
First, a retraining phase was not conducted with pausing, there-
by limting the initial precision with which procedures were
inplemented. A related explanation is that pausing may be nore
difficult for supervisors to observe than rocking, with the
result that nore instances of pausing passed unnoticed. If
pausi ng were not under control of task-relevant stinuli, and,
therefore, not part of the operant chain, the interruption of
pauses may not have been as punishing as interruption of rocking
or as effective in reducing the control exerted by work related
stimuli. Afinal hypothesis is that pausing is a response that
occurred in many settings during many tasks. If this were the
case the subject may have been reinforced for pausing at other
times of the day. It is very unlikely, however, that shield
rocking occurred except in the context of the production environ-
ment .
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Sunnary
O major inportance in the present study is the effect of
irrelevant responding on the subject's production rate. In

general, the higher the rate of irrelevant responding the | ower
the subject's rate of production. Further, one irrelevant re-
sponse (rocking) was actually under control of task-relevant
stimuli. The subject behaved, in effect, as if performance of
rocki ng was actually part of the operant chain defining the task
Mani pul ation of reinforcenent level did not reduce the dilatorious
inpact of rocking on the subject's rate of production, though

it did reduce the rate of those irrel evant responses not con-
trolled by task-stimuli. An easily inplemented interruption
procedure effectively reduced the control of task-stimuli over
rocking, resulting in an imrediate and substantial inprovenent
in production rate. The same procedure used with pausi ng was
also effective in inproving production rate and decreasing the
subject's rate of pausing. These data suggest that inportant
inprovements in the work rate of sone severely retarded workers
will require more than gross manipul ati on of reinforcenent for
work completion. O central concern in programing for retarded
wor kers who work slowy nust be an assessment of stinmulus contro
wi thin the operant chain defining their task

An enphasis on evaluating a worker's performance of operant
chains shifts the focus of habilitation analysis. The tradi-
tional approach of treating the entire chain as a unit of
responding (i.e., by only assessing global rate measures) is
certainly necessary but not sufficient for a conplete appraisa
of inportant variables affecting the vocational training and
supervision of severely retarded people. A nore conplete
assessment will require analysis of worker intra-chain perfor-
mance patterns.
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The Effect of Reinforcement Schedule
on the Intra-Chain Response Patterns
of Three Severely Retarded Workers

The performance of nost vocational tasks requires that a
particular chain of responses be performed. Acquisition of
the skills to performa task involve acquisition of each response
link within the chain (Bellany, Horner and Inman, 1979). Follow
ing acquisition the entire chain is perforned independently.
Anal ysi s of task performance by handi capped persons has typical -
Iy focused on variables affecting the rate or accuracy with which
the entire chain is performed (Bellany, 1976). The experinental
research literature, however, argues that even follow ng acquisi-
tion there is substantial variability in intra-chain response
patterns (CGollub, 1977; Kelleher, 1966; MIIlenson, 1967). A
consistent finding within this literature is that stinulus
control at response links is stronger towards the end of an
operant chain. As the responder approaches the end of the
chain, and the ternminal reinforcer which is delivered at chain
conpletion there is typically an increase in response rate
(D Andrea, 1969; Gollub, 1977; Jwai deh, 1973).

The present study provides an application of this experi-
mental research to the field of vocational habilitation of
severely retarded adults. The study addresses two questions:

(a) what effect does feedback about proximty of reinforcenment
(i.e., approaching the end of a chain) have on the production
rate and intra-chain response patterns of severely retarded

wor kers?; and (b) what effect does the size of the operant

chain (i.e. nunber of response links) have on worker production
rate and intra-chain responding?

Met hod

Subjects. One man and two woren enpl oyed at the Specialized
Training Program a sub-contract workshop enploying severely
retarded adults, served as subjects. Subject A a 37 year old
man was functioning at AANVD Adaptive Behavior Level |V at the
time of the study. He had been repeatedly |abeled profoundly
retarded on the basis of standardized |Q tests. He was conpletely
non-verbal and could follow only the sinplest of verbal directions.

Subject B was a 21 year old Downs Syndrome wonman with a MA
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of 2.6 years on the Stanford Binet and a Vinel and Social Quotient
of 2.5 years. Institution records indicated she functioned at
AANMD Adaptive Behavior Level 1V. She had no expressive | anguage,
but was able to follow sinple verbal directions.

Subject C, a 31 year old wonan, was | abeled severely or
profoundly retarded on the basis of several standardized |IQ tests.
She entered the Specialized Training Programworkshop approxi -
mately two years before the study after spending nine years in
a state institution. She has no functional expressive |anguage,
but was able to follow a few sinple verbal directions.

Setting. The study took place in the workshop of the Spe-
ialized Training Program Subjects perforned their tasks with
11 other severely retarded workers in a 290 square foot room
Two supervisors circul ated throughout the roomproviding rein-
forcement for work conpletion. This environnent has been de-
scribed in detail by Bellany, |nman and Horner (1979).

Tasks. The tasks used in the study closely simlated con-
tract tasks available to sub-contract workshops. The tasks
performed by Subjects A and B both involved using a plier-like
hand tool to cut and crinp the leads of circuit board conpo-
nents. Subject A cut and crinped each lead twice. Subject B
cut and crinped each lead only once. Each lead represented a
response link in an operant chain defined by the nunber of com
ponents to be conpleted before a reinforcer was delivered.

Subject C perforned a different wire crinping task which
required her to place a 16 cmlength of wire into a small desk-
top wire crinping machine. Wth the wire properly inserted,
the subject depressed a handl e which crinped the last 4 cm
of the wire in a specific multi-figured shape. Each wire served
as a response link in the operant chain defined by the rein-
forcement schedul e.

The cycle times for conpletion of three tasks were relative-
ly short. The crinping done by Subject A required approxinately
7 seconds per unit to conplete when perforned by a non-handi capped
wor ker. The tasks performed by Subjects B and C each required
approxi mately 5 seconds per unit. Due to these short cycle times
several units of work were typically conpleted before a rein-
forcer was delivered. This pattern is not uncommon in assenbly
wor kshops enpl oyi ng both normal and handi capped wor ker s.

Apparatus. A Sodeco printer was used to nonitor the tine
required by each subject to conplete a unit of work. The
printer was activated when a subject began working and recorded,
intenths of a second, the time to conplete each unit. Sub-
ject's pressed a button upon conpl etion of each conponent or
wire. Wen the button was depressed the printer recorded the
time between that button pressing response and the previous
button pressing response. For Subjects A and B the buttons
were placed on their work tables and they were trained to press
it just before they set down each finished conponent. The button
for Subject Cwas attached to the crinping machi ne, and was
autonatically depressed each time she |owered the handl e.
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During those phases of the study where feedback on progress
through the chain was unavailable to subjects an automatic
counter tracked the nunber of switch closures. \hen the chain
was conpleted the counter activated a buzzer. The buzzer served
as a discrimnative stinulus (S)to staff that the schedul e was
compl ete, and a reinforcer should be delivered.

Procedure. Each subject was trained on his or her task and
performed it for half a day over at least a two week period
prior to initiation of the study. During this time, subjects
were on the same schedul e of reinforcement they experienced dur-
ing their first phase of the study. \When the study commenced,
each subject worked on his or her experinental task during one
or two of the morning work periods (1 1/2 hours daily). \hen
subjects were not perform ng experinental tasks they worked on
various industry contracts.

The dependent variable throughout the study was the median
number of seconds required to conplete each unit in the chain.
The two independent variabl es were: (a) manipulation of the
number of units a subject needed to conplete before delivery
of reinforcement (i.e., the Fixed Ratio [FR schedule defining
the chain); and (b) the presence versus absence of exteroceptive
stimuli providing feedback on how much more work was required
before a reinforcer would be delivered. In the presence of extro
ceptive feedback a subject was on a tandem schedul e (Dunham
1977; Gollub, 1977).

The experinmental design of the study assessed the performance
of each subject in each of six phases: Chain FRI O, Chain FR30,
Chain FR60, Tandem FR10, Tandem FR30 and Tandem FR60. The
sequence in which subjects received these phases was counter-
bal anced to provide some control for effects due to order. The
count erbal anced order is presented in Table 1. Procedures for
each phase were in effect 8-10 days for each subject.

Chai ned schedul es. Under chained schedul e phases a subject
had access to information on how many units s/he had conpl eted,

TABLE 1
Phases
Subj ect

Chai n Chain Chain Tandem Tandem Tandem

R 10 R 30 R 60 R 10 R 30 R 60
A

Tandem Tandem Tandem Chai n Chain Chai n

R 30 R 60 R 10 R 30 R 60 R 10
B

Chain Tandem Chain Tandem Chai n Tandem

R 60 R 10 R 30 R 60 R 10 R 30
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and on how many nmore were needed before the schedul e was conpl ete
and a reinforcer would be delivered. This feedback for Subjects
A and B was provided via a score card narked with the nunber of
X's required for schedul e conpletion. Each time a unit was
conpleted it was placed on an X The nunber of uncovered X s
represented the anount of work yet to be done. Wen all the
X's were covered a subject raised his or her hand and a super-
vi sor checked the work and delivered a reinforcer. Subject C
recei ved feedback by being given the exact nunber of w res she
had to conplete. The closer she cane to conpleting an FR sched-
ule, the fewer wires were lined up in front of her. Each of

t hese feedback systens allowed workers the opportunity to non-
itor their proxinity to reinforcement. Each subject perforned
hi s/ her task under three chained schedul i ng, FR10, FR30, and
FR60. Eight to ten sessions were conducted under each schedul e.
The only difference between schedul es was the number of units
the subjects were required to conplete prior to reinforcer

del i very.

Tandem schedul es. During phases enpl oyi ng Tandem schedul es
a concerted attenpt was made to mninmze the information a sub-
ject mght use as feedback on his/her progress through the chain.
For Subjects A and B these involved: (a) naking sure the box
fromwhi ch | eads were sel ected contai ned well over 50,000 | eads.
In this way the removal of up to several hundred |eads had a
mnimal effect on the perceived quantity in the box. It would,
therefore, be very difficult to gain feedback by visually non-
itoring the nunber of leads in the box; and (b) once a | ead was
cut and crinped it was dropped through a small hole into a second
box. Conpleted | eads were not visible to the subjects, and
hence not avail able as a source of feedback.

Simlar procedures were used with Subject C.  During Tandem
schedul e phases the subject selected wires froma box contai ni ng
over 300 wires. During all phases she placed crinped wires in
an open box al so containing over 300 wires. In each case the
quantity selected or placed in the boxes was so much less than
the total quantity in the boxes that it is unlikely any feed-
back on progress was avail abl e.

Reinforcers. Three types of reinforcers were delivered for
work completion: cereals, tokens and staff praise. Dry cereals
had been shown to be functional reinforcers for each subject
during earlier training efforts. To minimze satiation effects
a subject woul d choose fromanong several cereals kept in an egg
carton at his or her work bench. To bal ance the total amount
of cereal delivered under different FR schedules (i.e. chain
length) a subject received one piece of cereal follow ng com
pletion of an FRLO schedule, three pieces follow ng conpletion
of an FR30 schedul e and six pieces follow ng conpletion of an
FR60 schedul e.

Tokens, in the formof pennies, were delivered in an attenpt
to maintain consistency with the previous work experience of the
subjects. Al three subjects were used to receiving a token for
work conpl etion. Their |ow perfornmance |evels under dense sched-
ul es of token delivery, however, suggests that tokens were nini-
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mal Iy functional as reinforcers of work rate. Tokens were ex-
changed for food at the end of each work period

Staff contact was delivered only at the conpletion of an FR
schedule. All supervisory staff were instructed not to inter-
act, praise or make eye contact with subjects while they were
working. These instructions were designed to ensure that rein-
forcement of work responses woul d occur only followng the ter-
m nal response of the operant chain, and never within the chain

Results and Discussion

The present study was designed to assess the production rate
variability of three severely retarded workers as a function of
the type of feedback they received and the fixed ratio schedul e
used to deliver reinforcement. O particular interest was a
fine grained analysis of intra-chain variability across the
six phases. Results will be discussed as they relate to the
two mgj or research questions: (a) the effect of feedback about
position in the chain (i.e. proximty to a reinforcer), and (b)
the effects of fixed ratio schedul e size.

The effects of feedback about reinforcer proximty of performance
in operant chains. Figures 1 through 9 provide graphic
display of intra-chain response patterns for each subject across
all six phases (Chain FR10, Chain FR30, Chain FR60, Tandem FR10,
Tandem FR30, and Tandem FR60). Each data point is the median
number of seconds taken to conplete a particular step in the
chain. Results for Subject A are provided in Figures 1 through
3. Results for Subject B are provided in Figures 4 through 6
and Subject Cs results appear in Figures 7 through 9. Each
Figure contains both the tandem and chain performance patterns
for one FR schedul e

From Gol | ub's (1977) recent review of the operant chaining
literature it woul d be expected that regardl ess of FR size
intra-chain respondi ng under tandem schedul es would be flat,
with all steps being performed in approximtely the same amount
of time. If subjects did not know when a reinforcer woul d
be delivered no differentiation in responding at specific steps
in the chain would be expected. Under a chain schedul e, however,
subjects' work rates woul d be expected to inprove as they pro-
gressed through the chain (i.e., the subjects would be expected
to work faster as they approached chain conpletion and delivery
of areinforcer). 1In general, these expectations very accurate-
Iy predicted the response patterns of all three subjects

Wth the exception of Subject A's performance under the
Tandem FR60 schedul e all responding under tandem schedul es were
remarkably absent of trends. This effect is most aptly repre-
sented by the stable Tandem FR30 and Tandem FR60 data of Subjects
B and C (see Figures 4, 5 7, and 8). Although less easily
interpreted the same trend stability is evidenced in the Tandem
FR10 data for all three subjects (see Figures 3, 6, and 9).
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Tandem FR60 and Tandem FR30 results for Subject A (Figures
1 and 2) are less clear with respect to trend stability. Sub-
ject A's Tandem FR30 performance indicates substantial varia-
bility, and his Tandem FR60 performance suggests a slight im
provenent in performance as he progressed through the chain
It is of interest to note that the Tandem FR60 phase was the
| ast phase Subject A experienced. It is possible that over
the course of the study this subject devel oped the ability to
monitor his progress through the chain without relying on ex-
troceptive feedback.

The performance of all three subjects on Chain FR schedul es
closely followed the pattern predicted by the experinenta
literature. Wthin Figure conparisons of the Chain versus
Tandem FR schedul es clearly indicate a reduction in response
variability and seconds per unit as subjects neared conpletion
of the chain schedul es.

As can be seen in Figures 1 through 9 the tine required to
conplete a work unit was consistent only during the first two-
thirds of Chain FR schedules. Over the last third there was a
predictabl e and substantial decrease in the variability of
respondi ng and the nunber of seconds taken to conplete each of
the last few steps of the chain. Wthout exception, when subjects
were on FR schedul es they perfornmed the final step of the chain
as fast or faster than any other step
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A final observation related to patterns of level and varia-
bility of response tines focuses on the individual differences
that existed between subjects. The performance of Subject C
closely fit expected patterns. The behavi or of Subject A fol-
lowed the expected patterns, but with consistently higher |evels
of variability across all phases. The performance of Subject
B, however, followed a consistent post-reinforcenent pause pat-
tern (Ferster& Skinner, 1957). After she received a reinforcer,
an abnornally | ong pause woul d occur before she began the next
set of conponents. This resulted in much longer times for the
first step in the chain. Figures 4, 5 and 6 indicated that this
pattern is consistent across all FR schedul es regardl ess of
whet her feedback was delivered (i.e. chain vs. tandenj.

I nfra-human research of FR schedul es has repeatedly docu-
mented response patterns in which an abnormally |ong pause fol -
lows reinforcement of an FR cycle. Winer (1969, 1970) did not
find this pattern in his work with nornmal subjects. The present
results suggest that for one subject (Subject C) a pattern of
post -rei nf orcenment pausi ng was predictive of performance across
all fixed ratio sizes. This analysis must be made with some
reservations, however, given that all schedules in the present
study involved fixed ratios. As such, there is insufficient
experimental control to denonstrate that the subject's poor per-
formance on the initial steps of a chain were in fact related to
fixed ratio schedul es and not some other uncontrolled variable.

If variability of intra-chain response patterns is in fact
relevant to the vocational habilitation of severely retarded
people it should be possible to relate these patterns to overall
production rate. In general it would be anticipated that the
reduced variability and inproved speed on the final steps of
chai n schedul es should nake them slightly nore efficient than
tandem schedul es. Results of the nean seconds per unit for
each phase offer, at best, equivocal support of this predicted
pattern.

The nmean seconds to conplete a work unit for each subject
over each phase are presented in Figure 10. As can be seen
fromthese data Subjects A and C worked slightly faster under
Chai n FR schedul es than under Tandem FR schedul es.  Subject A
averaged 28 sec per work unit across the three chai ned schedul es
and 30.5 sec per unit across the three tandem phases. Subject
C averaged 12.5 sec per unit under chain schedules and 14.8 sec
per unit under tandem schedul es.

Wil e these differences are in the predicted direction they
are of mininal size, and are not predictive of Subject B s per-
formance. Subject B took an average of 16.3 sec to conplete
units under chain schedules and only 14 sec per unit during tan-
dem schedul es.

Taken together the data fromall three subjects suggest that
f eedback about reinforcenment proximty had a substantial effect
on intra-chain response rates. The data are |less clear, however,
with respect to the effect of feedback on overall production
rate. Results provided in Figure 10 indicate Subject Cs over-
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all production rate was consistently faster when feedback was
avail abl e and that Subject A worked faster with feedback except
on the relatively short FRLO schedul e. For Subject B, however,
absence of feedback was slightly nore effective.

Effects of fixed ratio S ze. Fi gure 10 provi des the nean
nunber of seconds taken to conplete a work unit for each subject
across all three FR schedul es. Analysis of the previous data
provided in Figures 1 through 9 woul d suggest that chain sched-
ules with small FR sizes woul d produce faster rates than chain
schedul es with larger FR sizes, or tandem schedul es of any
FR size. Chain schedules of small FR size would maxim ze the
frequency with which a subject would rapidly performthe |ast
steps of the chain. This is the opposite effect found by
Schroeder (1972), who noted that performance increased as FR
Si ze increased.

Results presented in Figure 10 do not indicate a consistent
pattern of performance related to FR size. Subject C worked
faster during the Chain FRLO phase than any of the other phases.
This result fits the expected nodel suggested by the intra-chain
research (Kelleher, 1966) and suggests a possible rel ationship
between Subject Cs work rate and fixed ratio size. Results
for Subjects A and B, however, provide no replication of Subject
C performance patterns. Subject A performed with equal speed
during Chain FRLO and Chain FR60 phases, yet worked rmuch faster
during the Tandem FR1L0O phase than during the Tandem FR60 phase.
Subj ect B s best perfornmance occurred during FR60 schedul es.
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This may, however, have been related to this subject's post-

rei nf orcement pausing pattern. Large FR schedul es woul d decrease
the frequency of post-reinforcenent pauses. This rationale,
however, would al so predict that FRL0 schedul es woul d be the
least effective for this subject. Results provided in Figure
10 do not support this prediction. FRLO schedul es were corre-
lated with faster work rates than FR30 schedules in both chain
and tandem conditions. Taken together these data do not suggest
a functional relationship between the performance rates of

Subj ects A and B and the size of their fixed ratio schedul e of
rei nforcenent.

The present study provides an analysis of the relationship
bet ween intra-chain response patterns and the production rate of
three severely retarded workers. Results indicate that within
a vocational chain the response trend will be reasonably stable
if the subject cannot predict when a reinforcer will be delivered.
If feedback on reinforcer proximty is provided at each step
in the chain, a reduction in response variability will likely
occur as the worker proceeds through the task. In addition the
final conponents of the task will be nore likely to be perforned
at an inproved rate than if feedback is not provided. This basic
pattern exists regardl ess of FR size.

Inplications that these response patterns m ght have for
variability in the production rate of the entire chain are un-
clear. The variability of subject nean response rates across
Chain FR and Tandem FR schedul es did not denonstrate a consi s-
tent relationship with either FR size or feedback. Many factors
could have contributed to these results. It is possible that
the uni que reinforcement histories of the three subjects may have
affected their responsiveness to different FR schedul es. Ferster
and Ski nner (1957) found that the history of an organi smcoul d
substantially affect that organism s response pattern to differ-
ent FR schedules. Al three of the subjects had worked for over
two years in the production setting where the study took pl ace.
It is possible that stimuli within the production setting exerted
such strong stinulus control over work behavior that the FR
and feedback mani pul ations of the present study were of limted
i npact .

It is also possible that the reinforcers used in the present
study |acked sufficient effectiveness, or did not naintain their
ef fectiveness over tine. Spadlin, Grardeau and Corte (1965)
found that the performance of profoundly retarded children
under FR schedul es was affected by the use of [ow |level rein-
forcers and by "subject saturation". Subject perfornmance pat-
terns under the Chain FR phases suggests that the cereal, praise
and tokens were sonewhat reinforcing. The lack of an effect
bet ween overal |l production rate and FR size or feedback avail -
ability suggests that the effectiveness of these reinforcers
may have been mi ni mal .

In general the results enphasize the nmultiple dinmensions that
must be consi dered when eval uating a worker's production rate.
Future research will need to |look nore closely at how these
multiple dinensions interrelate. It will be through an under-
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standing of this interrelationship that we will be able to
identify the training and supervision procedures nost useful
for teaching and maintaining the vocational skills of severely
retarded adul ts.
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Increasing the Productivity of a Profoundly
Retarded Sheltered Workshop Employee

Revi ews on worker productivity (Bellany, 1976; Bellany,
I nman, & Schwarz, 1978; CGold, 1973; Martin & Pallotta, 1979)
suggest there are a variety of procedures effective in increasing
and mai ntaining work rate with retarded subjects. These pro-
cedures have been articul ated as guidelines for production super-
vi sion by several authors (Bellany, Horner, & Inman, 1979
Martin & Pallotta, 1979) and are being used by many direct
service personnel in providing vocational habilitation to severe-
'y retarded individuals.

The present study is an addition to this currently available
vocational habilitation technology. The focus is on a profound-
'y retarded man who had dermonstrated production of a work task
at nuch higher rates than he was actually performng. Conven-
tional procedures for increasing and naintaining high production
rates cited by Bellamy, Horner, and Inman (1979) and Martin
and Pallota (1979), including contingent staff contact; social
token, and primary reinforcenent for task conpletion, and verba
pronpts to work faster had proved ineffective. This study
investigated the utility of an intervention strategy focusing
on the details of supervision procedures as a nethod of de-
termining the critical variables in the maintenance of high
I evel s of productivity.

Method

Subject

A 28 year old male enployed at the Specialized Training
Program served as the subject in the present study. His selec-
tion was based on a history of poor performance rate and failure
of traditional production supervision procedures to maintain
appropriate work behavior and productivity. At the time of
the study he had been enpl oyed at the Specialized Training Program
(STP) for four years and had been trained to performsevera
vocational tasks. Prior to his placement in this programthe
subj ect had been institutionalized for 22 years. Institution
records |abeled the subject as profoundly retarded based on an
I Q of 10 as measured by the Stanford Binet.
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Setting

The study was conducted in the Specialized Training Program
at the University of Oregon. The Specialized Training Program
is a sub-contract, small parts assenbly workshop serving 14
severely and profoundly retarded adults. WWrkers receive in-
tensive one-to-one training on vocational tasks utilizing
procedures described by Bel l any, Horner, and Inman (1979).

\Wen a worker dermonstrates independent performance on a task to
acriterion of 100% accuracy and at a pre-determned rate s/he
enters the production room

The production roomis approximtely 800 sq. ft. with ob-
servational facilities located above and off to one side of the
room Wrkers sit at individual work stations and independently
perform sub-contract work tasks. The production environment is
a highly contingent setting. Production supervisors circulate
t hroughout the roomproviding technical assistance to worKkers,
performng quality control checks, issuing parts, and delivering
contingent reinforcenent for appropriate work behaviors and task
conpletion. Wrkers also receive a partial immediate paynent in
the formof pennies for work conpletion, which are saved and
| ater used to purchase a variety of edibles during breaks. The
work day is conprised of three 1 1/2 hour work sessions. Each
work session is followed by a break period; workers |eave the
production roomand have the opportunity to spend noney earned
during the previous production session

Data Collection

The dependent variable for the present study was rate of
production. This was indexed as the average units per mnute
that the subject produced during each work session. Data was
col l ected by workshop supervisors who recorded the time the
subj ect began working, the tinme he stopped working and the
number of units produced. Rate for a session was cal cul ated by
dividing the total nunber of units produced by the total nunber
of mnutes worked.

Reliability

Reliability was obtained using trained observers who were
positioned behind a one-way mirror and collected the sane data
as production supervisors. All observers were trained to a
criterion of 95% observer agreenent over two consecutive days
prior to the onset of the study.

In determining the reliability of data used to conpute rate
the crucial factors were (a) the time the subject began work
on the task; (b) the tinme he stopped working on the task; and
(c) the number of units produced. Each of these variables was
scored for agreenent/disagreenent by conparing the data recorded
by the production supervisors with the data recorded by the
reliability observer. Agreement for start-stop times was scored
if the supervisor's data was within plus or minus 1 mnute of
the reliability data. Agreenment for units produced was scored
if the total nunber of units produced recorded by the workshop
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supervisors equalled the total nunber of units recorded by the
reliability observer. Reliability data was collected a m nimum
of once per phase throughout the study.

The agreement between workshop supervisors and reliability
observers was cal culated for both start-stop time and units
conpl eted. Agreement ranged from 90% to 100% across the study,
wi th agreenent for any one phase never averaging less than 91%

Appar at us

The apparatus used in this study was designed to provide
automatic access to nusic playing on a radio for a duration of
1 minute. Misic was selected for use due to its denonstrated
reinforcing effect with the subject in a prior study (Horner,
1977). The apparatus was housed in a small wooden box with
a coin slot on one side. A small AMFMtransistor radio was
wired to the apparatus. To obtain access to nmusic on the
radio the subject inserted a penny into the coin slot which in
turn activated a timer that turned the radio on for a duration
of 1 minute. Wen the mnute had el apsed another penny was
required to reactivate the apparatus. The cost of constructing
the apparatus was under &50. 00.

Task

The subject performed a 5-step vocational task during the
study. The task was designed to simulate a wage earning task
periodically available to the workshop. The task required the
subject to pick up a small wire part, insert it into a fixture,
squeeze the handle of the fixture to cut the lead of the part,
remove the top portion of the part, and place it in the conpleted
units area. Prior to this study the subject was trained, both
to operate the apparatus and performthe work task independently.

Procedur e

A single subject ABCBC reversal design (Hersen & Barl ow,
1976) was used to evaluate any functional relationship between
contingency mani pul ati ons and changes in the subject's produc-
tion rate. Data was collected on worker productivity each ses-
sion. The study was conposed of 5 phases: Baseline, Radio in
Break, Radio in Production, Radio in Break, Radio in Production.

Baseline (A). During baseline conditions the subject worked
on the work task in the production setting, and was consequated
with a penny for conpleting 4 units. Pennies were saved during
a work period and then used to purchase edibles in the break
setting. Throughout the study pennies were delivered only for
wor k conpl etion.

Radio in Break (Bl). This phase exactly replicated baseline
with the exception that pennies earned during a work session
coul d now be used at breaks to purchase 1 mnute of nmusic on
the radio. The purpose of this phase was to evaluate the effect
of changing the backup reinforcer on production rate.
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Radi o in Production (Cl). During this phase the radio was
placed in the production roombehind the subject. When the
subj ect earned a penny he was pernitted to |leave his work sta-
tion, sit on a nearby chair, and use his penny to activate the
radio for 1 minute. When the tiner had shut the radio off the
subject would return to his work station. The purpose of this
phase was to evaluate the effect of an imrediate exchange of
penni es on production rate.

Radio in Break (B2). This phase procedurally replicated
Radio in Break (B;). The purpose of this phase was to denon-
strate experimental control

Radi o Intervention (C2). This phase procedurally repli-
cated Radio Intervention ( Cy). The purpose of this phase was
to reestablish the treatnent effect and to provide replication
of the experimental effect.

Results and Discussion

Figure 1 presents the mean number of units produced per
m nute across all phases of the study. Data fromphases A
B;, C, B,, and G, indicate increases in wrk rate and decreases
invariability during intervention procedures. Phases B;, C
B,, and C, provide an ABAB reversal design (Hersen & Barl ow,
1976) denonstrating this functional relationship

During phase A, baseline conditions, the subject's perfor-
mance was highly variable, and work rate ranged from0 to .27
units per minute. This level is substantially bel ow norna
productivity rates. Data indicate that production contingencies
in effect during phase Awere ineffective in maintaining accep-
tabl e performance.

In phase B;, Radio in Break, the type of reinforcer avail-
able to the subject was manipul ated. The subject could use
penni es earned during production to purchase a high preference
reinforcer during break periods. Data indicate an imrediate
increase inwrk rate to a level higher than evidenced during
baseline conditions. After two sessions of inproved performance
work rate gradual |y decreased across the renaining sessions of
the phase, stabilizing at .05 units per minute. Performance
during the first two sessions of phase B; suggest that the type
of reinforcer available may be a relevant contingency variable.
However, for this subject, manipulation of this type of rein-
forcer was not sufficient to result in durable performnce

During phase C, Radio in Production, the |atency between
wor k conpl etion and reinforcenent was the contingency variable
mani pul ated. The subject conpleted the work task, earned one
penny, and inmediately exchanged the penny for the high prefer-
ence reinforcer. Following inplenentation of C procedures,
there was an immediate increase in the level of work rate to
.32 units per mnute. The average |evel of performance across
this phase was .21 units per minute, higher than perfornmance
during baseline and phase B,. Variability also decreased during

phase GC;.
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These data suggest that the latency between work conpletion
and reinforcenent is one contingency variable affecting rate
To provide experinmental support for this hypothesis a reversa
to conditions in effect during phase B, was conducted

Phases B;, Ci. and B, provide an ABA experimental design
During phase B, there was an inmediate decrease in the |evel of
work rate to a level just below that observed during phase B;.
Data from phases B;,, C, and B, denonstrate control of increases
inrate by the experinental manipul ations.

Phase C, Radio in Production, represented a return to
experinmental conditions in effect during phase C,. Phases B;
Ci, Bz, and G, provide an ABAB reversal design for eval uating
the replicability of the effect obtained across phases B;,, C
and B,. Data fromphase G, indicate an initial increase in work
rate to a level equal to that evidenced in phase C; followed by
26 sessions of highly variable performance; followed by a nore
stabl e performance |evel approxinmately equal to that obtained
during C,. Although the average rate of production during phase
G, closely approximated the |evel obtained during phase C
provi ding sonme evidence of an ABAB effect, these data must be
interpreted cautiously due to the erratic performance pattern
during sessions 110-139

Reports fromproduction supervisors early in phase G
indicate that the inplementation of G, procedures was closely
tied to the addition of a new stimuli to the production en-
vironment. Early in phase G, a co-worker began directing verbal -
izations towards the subject. The subject's responses to the co-
wor ker were both extremely disruptive to the workshop and in-
conmpatible with task conpletion. Because of this, the subject's
work station was moved increasing the distance between the two
workers, and limting their visual access to one another. (Ses-
sion 140). Inmediately followi ng the move production supervisors
reported that the frequency of verbalizations by both workers
decreased substantially. Examnation of data obtained in G,
following the nove indicate that work rate imediately increased
to a level equal to that maintained during phase C. In addi-
tion, a substantial decrease in variability was noted. This
pattern of performance maintained throughout the remainder of the
st udy.

This suggests that the initial portion of phase G, did not
provi de procedural replication of phase C, due to the addition
of a newstimuli to the production setting (the co-worker's
verbalizations). It is quite possible that visual and verba
stimuli provided by the co-worker were nore powerful discrim-
native stimuli for off-task behavior than the work setting was
for on-task behavior. When verbalizations were elimnated, with
the change in the location of the subject's work station, con-
ditions in effect during the remainder of the phase closely
replicated those of phase C, and the experinmental effect was
regained. O course, lack of experimental design preclude a
conpl ete analysis of the functional effect of the addition of
the co-worker's behavior to the C, conditions.
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No data are reported for session #145. The subject was
found to be performng the task inappropriately and thus, rate
of work conpleted is not conparable to rates obtained during
sessions when the task was performed correctly.

Conclusion

For many retarded workers conventional production super-
vision procedures are ineffective in maintaining productivity
and individualized contingencies nust be identified. Data pre-
sented illustrate the utility of an intervention strategy focus-
ing on the details of supervision procedures as a method of
determining critical contingency variables which influence
per f or mance.

The present study dermonstrated that the |atency between task
conpletion and reinforcenent is one contingency variable affect-
ing the productivity of a profoundly retarded subject. These
data must be interpreted with caution due to the performance
pattern evidenced in phase G, In addition, the magnitude of the
treatnment effect, while a substantial inprovement over baseline
conditions, is still far bel ow acceptable productivity |evels.

Data fromphase B, suggest that the type of reinforcer
selected for use may also be a critical variable. The use of
reinforcement to maintain productivity is nost likely influenced
by nultiple parameters of reinforcenment including magnitude,
duration, and schedule effects. By systematically manipul ating
these paraneters production supervision procedures can be
individualized to facilitate maintenance of appropriate work
per f or mance.
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The Effect of
Contingent Praise on the Work Rate
of a Severely Retarded Adult

Wthin the last two decades there have been repeated denon-
strations that severely and profoundly retarded adults are
capabl e of acquiring viable work skills (Bellany, 1976; Bellany,
Horner & Inman, 1979: Karan, Wehman, Renzaglia, & Schutz,

1976; Martin & Pallotta, 1979). These vocational skills often
i nvol ved performng renunerative work which, previously, had
been available only to "nornmal" workers who were conpetitively
enployed. Although the literature is replete with evidence
that the severely retarded can learn work skills, there has not
been a massive effort on the part of private enterprise to make
remunerative contract tasks available to sheltered workshop
programs. Often the work which these programs have been able
to obtain represents minimal support for the human effort being
undertaken within sheltered workshops. Wthin the last 20 years
researchers and habilitation specialists have been able to
secure work contracts for which severely retarded workers were
paid to assenmbl e and gl ue cake boxes (Loos & Tizard, 1955),

cut insulated wires to specified lengths (Oarke & Hernelin
1955), and a nyriad of other sinple tasks such as fol ding and
stuffing envel opes, collating, |abel pasting, etc

Logically, the next step for private industry was to make
avai |l abl e nmore conpl ex and hence, better paying tasks to
shel tered workshop progranms which serve the severely retarded
A review of the last four years of vocational habilitation
literature shows that, while the trend is not yet established
nationw de, there is a grow ng tendency in specified geographic
areas for private industry to make highly conplex work tasks
avail abl e to workshop programs. For exanmple, Bellany and his
associ ate secured remunerative contract work for severely and
profoundly retarded adults such as assenbly of a 52 piece cam
switch activator (Bellany, Peterson, & Close, 1975), assenbly
of an 11 wire cable harness which is laced together with 75
self tightening knots (Bellany, Inman, & Yeates, 1978) placing
insulation tape in a protective heat shield for cathode ray
tubes (Horner, Lahren, Schwartz, O Neill, & Hunter, 1979),
hand preparation of electronic conponents and assenbly of
chain saw nose sprockets and a variety of circuit boards
These inpressive vocational gains suggest that it is skil
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deficits and not retardation per se which have prevented severely
retarded individuals frombeing treated and respected as com
pet ent enpl oyees.

In view of the above, one might expect that job placements
for severely and profoundly retarded adults woul d have increased
greatly in recent years, both within conmpetitive and sheltered
settings. This, however, has not been the case. The successes
of recent research demonstrating the capacity for severely
retarded adults to learn viable vocational skills have not meant
that these same adults have had the opportunity to participate
in conpetitive work settings on a long-term basis.

Vocational habilitation specialists are increasingly con-
cerned with finding methods with which to increase the likeli-
hood that severely retarded workers will survive in conpetitive
work settings. Bellamy, Inman, and Horner (1979) have suggested
that the enployability of a severely or profoundly retarded
adult is directly related to two factors. First, the extent
to which a retarded worker can performwork to quality control
specifications of the customer and second, the extent to which
a worker maintains an adequate work rate with mniml supervision.
This second factor is the focus of the present paper. Speci-
fically, the paper examnes the effects of supervisors del aying
their praise on the production rate of one severely retarded
adul t.

Method
Subject

The subject was a 27-year old woman. She had been | abel ed
severely retarded based on scores obtained from admnistration
of the follow ng assessnent tests: Revised Standard Binet,
FormL-M (1Q 21); Vineland Social Mturity Scale (nental age 7.2;
social quotient, 30); and Anerican Association on Mental De-
ficiency Adaptive Behavior Scales (scores place subject between
Level 111 and V). During the study she lived with her natural
parents, and was seni-independent (dressed, fed, and grooned
herself). She was trained to use conmmunity mass transit for
travel to and fromwork, and exhibited [imted verbal expression
and conprehensi on.

Setting

The setting for the study was the Specialized Training
Program a subcontract assenbly workshop that provides vocational
training and production opportunities for severely and profoundly
retarded adults. The production setting consisted of 14 severely
retarded adult workers (including the subject) who worked at
i ndividual work stations on a variety of contract and sinul ated
bench work assenbly. The work day consisted of three 1 1/2 hour
work periods. During each work period two supervisors cir-
cul ated around the production floor providing praise for appro-
priate work behavior, quality controlling conpleted work, ad-
mni stering various production behavior contingency prograns,
and providing partial payment for conpleted work. An in-depth
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description of this setting is provided by Bellany, Inman, and
Horner (1979)

Task

The subject worked on a task which involved sol dering two
wire leads to a battery pack, capping each end of the pack with
insulated plastic and taping the two caps in place. Production
data gathered prior to the study suggested that the subject
could work at 60% of the standard rate of non-handi capped workers
in industrial settings, but rarely worked at this rate for nore
than a few noments at a time. At the time of the study the
subject had regressed to an average daily work rate that was
approxi mately 30% of norm standard

Measurement

Task performance was neasured on three paraneters: (a) nin-
utes taken per unit conpleted, (b) average daily percent of
time on-task, and (c) duration of on-task responses

M nutes per unit. Productivity data were collected by
STP wor kshop supervisors during each work day. Supervisors
recorded the time the subject began working on ten battery
packs, and the tinme when she raised her hand signaling conple-
tion of all ten battery packs. Fromthis procedure the nunber of
mnutes taken to conplete each group of ten battery packs was
conputed. The average daily minutes per unit score was cal-
culated by dividing the total nunber of minutes the subject
worked in a day by the total nunmber of battery packs she com
pl et ed.

Percent O tinme on-task . Data reflecting percent of tine
on-task also were collected by STP workshop supervisors during
all periods of each work day (Bellany, Horner, & Inman, 1979).
On-task behavior was nonitored every five mnutes throughout
each work period. At 5-mnute intervals an auditory signal
cued a supervisor to record whether the subject was on-task or
off-task. At the signal a supervisor observed the subject and
scored her as being on-task or off-task. The subject was scored
as "on-task" if she was (a) orienting to the task and (b) ma-
nipulating task parts to performone of the steps necessary for
task conpletion

Duration of on-task responses. The first author observed
and recorded the duration (in seconds) of each on-task response
during a 10-mnute period on seven days in each phase. Al
duration nmeasures were taken at 11:30 a.m frombehind a one-
way mirror which was within 4 feet of the subject's work station
Each tine the subject engaged in on-task behavior, the observer
started a stopwatch. The watch ran until the subject stopped
orienting to the task and/or stopped manipul ating parts in a
task-appropriate manner. Each duration measure represented the
time in seconds during which the subject was on-task



Conti ngent Praise/ 113

Reliability

Reliability was calculated for two of the three dependent
vari abl es using the percent agreenent index. Percent agree-
ment was cal cul ated by counting the nunmber of agreements be-
tween observers and supervisors on a recorded score, dividing by
the nunber of agreements plus disagreements and multiplying the
out cone by 100.

M nutes per unit. No observer agreenent data were taken
for this dependent vari abl e.

Percent of tine on-task. Gbserver agreenent data for this
variabl e were taken twice with each supervi sor per phase. -
server agreement for on-task behavior was recorded on the pro-
duction floor by an observer and a supervisor. When the five
mnute timer sounded during the work day, both the observer and
supervi sor would record the subject as on-task or off-task.
Agreerment was scored if the observer and supervisor both scored
the subject as on-task or both scored the subject as off-task.

Duration of on-task behavior . Chserver agreement for on-
task behavi or was taken sinultaneously by an observer and a
supervisor during two of the seven 10-nminute sessions within
each phase of the study (total of eight tines). During each
session the observer and supervisor sat behind a one-way mrror
near the subject and used stopwatches to record the duration
the subject stayed on-task each time she initiated an on-task
response. Agreement for duration data was defined as tinme

differences within a "1 second range.

Procedure

A single subject ABAB reversal design was used to investi-
gate the rel ationshi p between contingently praising extended
durations of on-task behavior and production perfornmance. The

four phases of the study were: Baseline I, |-DRE5 Baseline II,
and || - DREs.
Baseline |. During baseline conditions social praise was

delivered any time a supervisor observed the subject on-task

for longer than a second. Social praise consisted of brief

(1-5 second) verbal and/or physical contacts (i.e., "good work")
delivered to the subject immediately followi ng the observation of
on-task behavior. Physical contacts consisted of light pats, or
touching the subject's back, arm or shoul der and were given
only in conjunction with verbal praise. Gbservations nade

prior to Baseline | indicated that as supervisors rotated through-
out the production room the subject would typically receive
social contacts on a schedul e of approximately one contact for
every 4.8 mnutes of the work period. This overall rate of
contacts was kept constant across all phases of the study.

Dfferential reinforcement of extended durations of on-task
behavi or (| -DREDS). During the second phase delivery of
social praise to the subject was contingent upon supervisors
observing 5 consecutive seconds of on-task behavior. Super-
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visors were instructed to count to five when they observed the
subject on-task. If she remmined on-task during the entire
count they woul d then approach her and deliver praise. Data
were collected for 16 days.

Baseline Il « This conditionwas a replication of the
previous Baseline | condition. Data were collected for 32 days

Dfferentia reinforcenent of extended amounts of on-task
behavior (I1-DRE5). The conditions which were in effect during
the DRE | phase were replicated. Data were collected for 20 days.

Resul ts

(oserver agreement was consistently high throughout the
study. Agreenent for percent time on-task ranged from 71-100%
wi th an average across the study of 95.4% No phase had an
average observer agreenent score below 90% Sinmilarly, observer
agreenent for duration of on-task responses ranged from 80-100%
with the average for each phase exceeding 90%

To control for the possibility that change in subject
behavi or was affected by the frequency of supervisor contacts,
a counter was kept at the subject's work station and supervisors
depressed the counter each tine they spoke to, or touched the
subject. Data obtained fromthe counters indicated consistency
in supervisor contacts per day across the study. Average daily
contact levels across the four phases were 16.06, 18.58, 17.72
and 16.49 respectively.

Minutes per Unit

The average nunber of minutes per unit per day for each
phase is shown in Figure 1. In general the subject took |onger

Baseline | 1-DREg Baseling 1I H-DREs
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FIGURE 1

Average minutes per unit across work days
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to conplete a unit during Baseline phases than she did during
DREs phases. Performance within Baseline | averaged 8.97
mnutes per unit with a range of 7-12.5. \hen |-DRE5 began
there was an imediate drop in the average mnutes to conplete
aunit, and a slight inproving trend that continued across the
phase. The nean nminutes per unit across |-DREs was 1.01 min
per unit (11% inprovement over Baseline |I. In addition, per-
formance across |-DREs was much nore stable than that observed
during Baseline | (range 5.0-7.3).

Subj ect performance during Baseline Il was sinilar to that
observed during the Baseline | condition, in both Ievel and
variability. An inmediate increase in minutes to conpletion
(from5.64 minutes per unit to 12.85 minutes per unit) was noted

on the first day of the Baseline Il. The nean time per unit

for the phase was 7.8; nearly 2 min per unit slower than |-DRE5
performance, but not a conplete recovery to the Baseline | |evel.
Scores during Baseline Il ranged from6.3 to 12.4 minutes per
unit.

During the final phase of the study (I1-DREs) the subject
performed faster and nmore consistently than at any previous
point. Her mean performance across the phase was 4.4 ninutes
per unit within a 2 mnute range.

Percent of Time On-Task

As can be seen in Figure 2 the subject's percent of time
on-task followed a pattern simlar to that observed with the

Baseling | 1-DREg Basgelng 11 Il - DREg
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FIGURE 2

Percent time on-task across work days
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M nutes per Unit data. Baseline phases were characterized by
low levels of on-task behavior with immediate and sustained

i mprovements occurring when DRE5 procedures were introduced
The mean percent of on-task behavior was 57.59% 75.69% 56%
and 76.55% respectively for the four phases

Duration of On-Task Responses

Figure 3 indicates the length or duration of the subject's
on-task responses for each phase. The abscissa for each of
the four graphs denotes the duration (in seconds) of on-task
behavior. The ordinate reflects the percent of total on-task
responses across the phase for each duration. As can be seen
in Figure 3, Baseline conditions were characterized by a
skewed distribution toward responses of 10 seconds or less in
duration while DREs. conditions evidence a flattening of the
distribution, indicating that a greater percent of the subject's
on-task responses lasted 10 seconds or more.

Percent of On-Task Responses

FIGURE 3
Duration of on-task responses in seconds

During the Baseline | condition, 58.6% of all on-task
responses were |less than or equal to 10 seconds in duration.
This indicates a strong tendency toward on-task responses which
were so short that they precluded much opportunity for the sub-
ject to complete her work
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Wen the |-DREs condition was in effect, a flattening of
the distribution is noted. During this phase only 38. 7% of
the responses were less than or equal to 10 seconds in duration,
and a greater percent of |onger on-task responses occurred. O
the total responses for the phase, 38.7%were less than or equal
to 10 seconds in duration (as conpared to 58.6% for Baseline I).

The Baseline Il phase was characterized by a skew in the
distribution very simlar to that observed for the Baseline |
phase. During this phase 53.1% of all on-task responses were
less than or equal to 10 seconds in duration.

During 11-DREs, the flattened distribution associated with
the |-DREs phase was agai n observed. However, as seen in Figure
3, the distributionis flatter at the left end of the scale,
representing short durations of on-task responding, with nore
responses at the opposite end of the scale (greater than or
equal to 60 seconds).

Only 18.2% of all responses were less than or equal to
10 seconds in duration during II-DREs (conpared with 58.6%
Baseline |; 38.7% |-DREs; and 53.1% Baseline Il) with 19.5%
of responses greater than 60 seconds (conpared with 7.3, Base-
line I; 4.4, |1-DRE;; and 6.1 for Baseline I1). In general a
conmparison of the duration data indicates a classic ABAB effect
across the four phases of the study.

Discussion

The results indicate that maki ng supervisor praise contin-
gent upon an increased duration of on-task behavior had a
positive effect on subject productivity. The subject produced
units in less time, was generally on-task nore and when she went
on-task remained there |onger when DRE procedures were used.
The use of an ABAB reversal design denmonstrates that these
positive changes were functionally related to the intervention
procedur e.

\Wen DRE procedures were used the subject received praise
only when she was on-task for 5 seconds or more. Three charac-
teristics of this intervention are inportant. First, the pro-
cedure systematically excluded the delivery of praise for on-
task responses of less than 5 seconds (38% of the subject's
Baseline | responses), while providing no upper limt on how
long the response mght last. Second, the use of a 5 second
contingency may have decreased the subject's ability to predict
when prai se would be delivered. During Baseline phases praise
was nore consistently correlated with presence of a supervisor.
Hence the subject could track supervisor location as a method of
antici pating when on-task behavi or m ght be rewarded. The DRE
procedure resulted in supervisor presence being |ess highly
correlated with praise.

A final characteristic of the DRE procedure was its ease
of inplementation. Production supervisors were trained to use
the procedure in one 15 m n session, and were able to easily
switch fromBaseline to DRE contingency rules at phase change
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points. Thus, an easily inplenented change in supervision
behavi or had a maj or change in the vocational performance of the
subj ect .

The present study denonstrates that extending the duration
of on-task behavior required for praise can have a substanti al
i npact on the behavior of severely handi capped workers. This
procedure may al so be functional in non-work settings. O ass-
roons, homes, and communities all require individuals to per-
formon-task behavior. As such the present delay procedure may
be a useful addition to the programming strategies used by
teachers, group home staff or any service providers working
with severely retarded peopl e.
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Systematic Correction Procedures
in Vocational-Skill Training
of Severely Retarded Individuals

Mich research has focused on factors that influence vocation-
al skill acquisition by severely retarded persons because of
the apparent reduced ability of these individuals to select
and attend to the relevant dinensions in learning tasks (Fisher
& Zeaman, 1973; Cold & Scott, 1971). Studies which derive from
Zeaman and House's (1963) Attention Theory have denonstrated
that stimulus manipul ation procedures function to direct severe-
ly retarded learners' attention to the relevant dinensions of
discrimnations which conprise conplex vocational tasks (Gold,
1972; lrvin & Bellany, 1977). Additional investigations which
focus on the relative efficacy of systematic verbal and physi -
cal correction procedures by trainers are also necessary.
Because retarded persons appear to form avoi dance tendencies
more slowy than approach responses in the initial stages of
discrimnation | earning (Zeaman & House, 1962), it is clear
that correction of errors is an inportant facet of discrinina-
tion training with these individuals. In addition, such trainer-
rel ated correction nethods nininize the need for the types of
human, tine, and material resources required by stimulus-
rel ated procedures (color-coding, or initial presentation of
stimuli with exaggerated S+/S- cue differences, and subsequent
fading).

Until recently, errors were treated as a problemof extinc-
tion in studies of the learning ability of severely and pro-
foundly retarded individuals (Bensberg, Colwell, & Cassel,
1965). This nethod of training appears to be inadequate for
non-retarded as well as retarded persons, however, because
little, if any, information about error behavior is provided
(Spence, 1964; Zeaman & House, 1962).

Training procedures that enploy systematic feedback following
errors have been and continue to be devel oped for use with
severely retarded individuals. Such methods involve the use
of verbal correction (Bellany, Peterson, & Close, 1975;
Butterfield & McIntyre, 1969; Butterfield & Zigler, 1965;

Cold, 1972; Cold & Barclay, 1973; Irvin & Bellany, 1977),
physical correction (Bellany, et al., 1975; Bensberg, Colwell,
& Cassel, 1965; Gold, 1972; Gold & Barclay, 1973; Irvin &
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Bel l any, 1977), and repeated practice or "overcorrection"
(Azrin, Kaplan, & Foxx, 1973; Azrin & Wezol owski, 1974;

Bel l any, et al., 1975; Rusch, C ose, Hops, & Agosta, 1976)
for discrimnation and mani pul ation errors in skill training
with severely retarded persons.

The facilitative effects of these systematic correction
procedures in teaching conplex skills have been denonstrated
by such prior research. Attenpts have not been made, however,
to assess the relative effectiveness of the various correction
procedures, i.e., systematic manipulation of conbinations of
verbal and physical correction procedures. This issue is of
sonme inportance to trainers of severely retarded individuals;
human and ot her resources available to teach functional skills
to such persons are typically linited. As a result, severely
retarded enpl oyees in sheltered workshops are often confined
to work on sinple, repetitive, poorly paying tasks because of
an assumed inability to learn and performconplex tasks. Only
with enpirical information can data-based decisions be made
regardi ng the met hodol ogy of choice for training severely
retarded persons on nore habilitative, difficult and/or
conpl ex vocational skill tasks.

The current study was designed to address two rel ative
ef fi cacy issues regarding vocational skill training of severe-
ly retarded persons: the effects of different types of verbal
correction and the effects of different types of systenatic
physical correction on severely retarded individuals' per-
formance of a difficult discrimnation task.

Method

Design

The two independent variables were verbal correction and
systenmati c physical correction. Two types of verbal correction
(general verbal cue--"Try another way," and specific verbal
cue--"Flat side in") and three types of systematic physical
correction procedure (gesture, physical pronpt, and repeated
practice) were crossed to yield six between-subject treatmnment
groups.

Subj ect s

Seventy severely retarded adults residing in two private
residential facilities were randomy selected as participants
in the study. Selection criteriawere: 1QSQin the 20-37
range; chronol ogi cal age from16 to 45 years; no visual or
auditory disabilities; and, no manual handicap, extrene dis-
ruptive or physically abusive behavior that prevented perfor-
mance of the criterion task. The subjects were randomy
assigned to the six treatment conditions; 12 were assigned to
five of the groups, and ten to one group. Subject 1Q SQ and
age characteristics were conparable for the six groups; nmean 1Q
SQwas between 27 and 30. Mean age in years was between 26 and
31 for each group. 1Qs were determined fromeither the
Stanford-Binet Intelligence Scale or the Wchsler Adult Intel-
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ligence Scale. The SQ scores were derived fromthe Vineland
Social Maturity Scale.

Ten subjects were elimnated during the study due to
agitated and disruptive behavior that, to decrease, would re-
quire longer termtreatnent than the training sessions allowed.
Additional subjects were randomy selected to replace the
elimnated subjects.

Material and Apparatus

The materials for the criterion task were 10 cm di aneter
Phillips bicycle front axle nuts and 7 cmdianeter, 50 cmlong,
round head machine screws conparable to bicycle axle posts. One
face of the axle nut was flat and the other raised 1 nm Ten
nuts and bolts were used.

The materials were placed in a small wooden bin with two
conpartments separated by a space in the middle. The open
sides of the tray faced the subject. The conpartment to the
subject's left contained the 10 Phillips axle nuts. The com
partment to the right contained the 10 round head machi ne screws.
The space between the conpartnents served as the repository for
conpl eted tasks.

Experimenters

Two experienced trainers who were graduate students in
speci al education served as experinenters. To assure fidelity
of treatment inplenentation, inter-experinenter reliability
was assessed for ten mnutes per day during each day training
was conducted. There was 100% agreenent between measures col -
lected by the experimenters during each reliability check.

Procedure

Subj ects were trained individually while seated at a table
facing the apparatus. Each training session |asted 50 mi nutes,
100 trials, or until criterion performance of task conpletion,
whi chever occurred first.

Conpl etion of the task required the follow ng sequence of
movenents; (a) reach into the left conpartment with the |eft
hand, grasp one axle nut with thunb and index finger, and
withdraw it fromthe apparatus; (b) look at the axle nut and
rotate it with the right thunb and index finger until the
rai sed side faces up; (c) reach with the right hand into the
right conpartment, grasp one axle post, and insert it into the
flat side of the axle nut; and (d) place conpleted assenbly
bet ween the conpartnents.

Familiarization

The first stage of training was used to famliarize each
subject with the materials, the movenents required by the task,
and the verbal corrections to be used by the experinenter
during training. During fanmliarization, the criterion dis-
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crimnation was not taught or performed. The trainer demon-
strated the entire sequence of movenments, without highlighting
the difficult discrinmination in any way, while the subject
observed. The trainer then said, "You do it" and pointed to
the left container. |f the subject performed the required
movenments of placing the bolt onto the nut for five consecutive
trials, without regard for the discrinmination of interest
famliarization training was concluded. If the subject failed
to initiate the task or performed an incorrect novenent, the
trainer physically guided the subject's hands through the
requi red movenments until five consecutive correct, independent
trials were achieved. Verbal feedback such as "Good" was pro-
vided by the trainer for each correct novenent.

Training

Once the subject correctly performed the novenents required
by the task, training on the criterion discrinination task was
initiated. Before the first trial on the training task, a
denonstration procedure was conducted by the experimenter. In
the demonstration, the experinenter perforned both the correct
and incorrect nmethods of conpleting the task. Purposeful errors
during this demonstration were corrected as follows. Subjects
who were to be trained with a verbal correction of "Try another
way" were presented with that verbal correction plus a gesture
directed at the incorrect position of the nut in the experinen-
ter's hand. The experinenter then positioned the nut correctly
in his/her own hand and said, "Good." Subjects who were to
be trained using a verbal correction of "Flat side in" were
presented with that verbal correction plus a gesture directed
at the incorrect position of the nut in the experimenter's
hand. The experinenter then positioned the nut correctly in
hi s/ her hand and said, "Good." The demonstration procedure was
presented five times for all subjects. The purpose of the
denonstration was to show the subject how to respond to the ver-
bal corrections to be used, rather than to teach the criterion
di scrimnation.

Fol | owi ng the demonstration, the trainer said, "You do it"
and pointed to the left container. The subjects received
presumed reinforcers such as verbal conpliments and gentle
physi cal contact followi ng correct performance of the dis-
crimnation task

A correction procedure that varied by training group fol-
lowed any discrinmnation error or failure to initiate the task
VWen a correction was used, the trial was scored as incorrect
and the subjects' response to the correction was not scored
Correction was provided as foll ows:

"Hat side i —Gesture condition. The trainer said,
"Flat side in" and gestured to the incorrect position
of the nut. If the subject did not correct the error

within five seconds the trainer removed the nut from
the subject's hand and placed it in the left bin. The
trainer then gestured or pronpted the subject to reach
into the left bin and attenpt the next trial.
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"Try another way' —Gesture condition. The trainer
said, "Try another way" and gestured to the incorrect
position of the nut. |If the subject did not correct

the error within five seconds the trainer renoved the
nut fromthe subject's hand and placed it in the left
bin. The trainer then gestured or pronpted the subject
to reach into the left bin and attenpt the next trial.

"Hat side in —Physical prompt condition. The
trainer said, "Flat side in" and, using a right hand
pi ncer grasp, positioned the nut correctly in the sub-
ject's left hand, saying, "Good." The subject then
conpl eted the assembly, with physical assistance if
necessary. The trainer gestured or pronpted the sub-
ject to reach into the left bin if no initiation to
the next trial was made within five seconds of the
conpletion of the assenbly

Try another way' —Physical pronpt condition. The
trainer said, "Try another way" and, using a right hand
pi ncer grasp, positioned the nut correctly in the sub-
ject's left hand, saying, "Good." The subject then
conpl eted the assenbly, with physical assistance if
necessary. The trainer gestured or pronpted the sub-
ject to reach into the left bin if no initiation to

the next trial was made within five seconds of the
conpl etion of the assenbly.

"Hat side in — Repetition of physical pronmpt five

times. The trainer said, "Flat side in" and physi-
cally pronpted the correct response, saying, "Good."
The trainer then renoved the nut fromthe subject's
hand, placed it flat side up in the bin, and assisted
the subject in picking up the nut. Wth the nut in the
incorrect position in the subject's hand, the trainer
said, "Flat side in" and physically pronpted the correct
positioning of the nut in the subject's hand. This
correction procedure was repeated a total of five tines
for each initial discrimnation error. The nut and
bolt were assenbled by the subject after the fifth
repetition of the physical prompt, wth physica
assistance fromthe trainer if necessary. A trial was
termnated and a new trial initiated if the subject

i ndependently corrected an error during the repetition
of the physical pronpt correction procedure

Try another way' —Repetition of physical pronpt

five tinmes. The trainer said, "Try another way"

and physically pronpted the correct response, saying
"CGood." The trainer then renmoved the nut fromthe sub-
ject's hand, placed it flat side up in the bin, and
assisted the subject in picking up the nut. Wth the
nut in the incorrect position in the subject's hand, the
trainer said, "Flat side in" and physically pronpted
the correct positioning of the nut in the subject's
hand. This correction procedure was repeated a total
of five times for each initial discrinmination error
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The nut and bolt were assembled after the fifth repetition
of the physical prompt with physical assistance from

the trainer if necessary. A trial was terminated and

a new trial initiated if the subject independently
corrected an error during the repetition of the physi-

cal prompt correction procedure,

Twelve out of fourteen correct discriminations and placement
of the axle nut on the axle post constituted criterion
acquisition.

Results

The independent variables in the study were verbal correction
and systematic physical correction. Discrimination learning
was measured by the number of trials to the acquisition c¢ri-
terion. The data were analyzed using a Z x 3 (type of verbal
correction x type of systematic physical correction} factorial
analysis of variance. Table 1 shows the descriptive statistics
for trials to criterion acquisition. Subjects who did not reach
criterion acquisition were terminated after 200 trials and given
a score of 200.

TABLE 1
Group Means and Standard Deviations for Trials-to-Criterion

REPEATED

GESTURE PROMPT PRACTICE
X 107.75 55,92 23.00
Try Another Way" ¢ 22 72 8.11 270
. . . ¥ 94,50 67.00 32.58
Flat Side In 3.D. 20.84 10.69 4.89

— . ——

There was a reliable effect due to type of systematic
physi cal correction procedure (F = 13.92, 2/64 df, p < .01).
No significant effect due to verbal correction was apparent, and
no significant interaction effect occurred

Scheffe's nultiple neans conparison tests reveal ed that:
(a) subjects in the gesture group required nore trials than
subj ects in the physical prompt condition (p < .01); and (b)
subjects in the gesture and physical pronpt conditions required
more trials than subjects in the repeated correction condition
(p < .001, gesture; p < .05, physical pronmpt).
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Discussion

The findings help clarify the role of verbal statements in
trai ning severely retarded persons on vocational skill tasks
involving difficult visual-motor discrimnations. Gold (1972)
denonstrated that general verbal assistance ("Try another
way") was effective for correcting discrimnation errors by
severely retarded adults on a conplex assenbly task. The results
of the present study can be interpreted as indicating that a
verbal statenent, regardl ess of the specificity of its content,
functions to informthe severely retarded | earner that an
error has been made. This finding is consistent with Butterfield
and Ml ntyre's (1969) results with nildly retarded subjects on
concept - swi t chi ng tasks.

More than verbal assistance appears to be needed, however,
to teach severely retarded individuals the precise novenents
to correctly performvocational skill tasks. Differential pair-
ing of verbal and systematic physical correction procedures
appears to produce varying degrees of "attention" by severely
retarded learners to the specific behavior(s) to be performed.
These results extend previous findings in one additional way by
providing a direct conparison between repeated practice and
traditional physical pronpting procedures. The bulk of the
relevant literature details the use of sinple physical pronpting
procedures to teach vocational and self-care skills to severely
retarded persons (Bensberg, Colwell, & Cassel, 1965; Cold,
1972; lrvin & Bellany, 1977; Lent, 1975). The results of the
current study illustrate the applicability of repeated practice
or "overcorrection" procedures for teaching vocational skills
that require difficult visual-notor discrimnations. Repeated
practice produced substantially and significantly nore rapid
acquisition of the criterion task than did sinple physical
pronpti ng procedures.

The relative superiority of the repeated practice procedure
for training difficult visual-notor discrimnation tasks al so
has some inportant inplications for theories regarding |earning
by retarded individuals. Fisher and Zeaman's (1973) attention-
retention theory postulates that retarded persons have a deficit
in perception of relevant aspects of visual discrimnations.
They and others (®ld & Scott, 1971) assert that training pro-
cedures should be designed to increase the saliency of relevant
visual cues for retarded |learners. As a result, much of the
research that has focused on application of this theoretical
framework enploys a strategy that involves the manipul ati on of
stimul us dinensions to engineer |earning by retarded individuals
(®ld, 1972; Gold, 1973; &old & Barclay, 1973; Irvin & Bel |l any,
1977). The findings in the present study, however, denonstrate
that trainer behavior can al so be manipul ated systematically
to produce significant gains in criterion acquisition. This
result is especially noteworthy because the utility of attention-
engi neering strategies in which trainer or response cues are
mani pul ated may often be nore functional than that of other
approaches. Such trainer-rel ated procedures are applicable
across a wide variety of tasks, whereas, with many tasks, it
may not be practical or feasible to enploy stimulus nanipul ation
trai ni ng procedures.
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Conclusions in the present and previous research (Gold,
1972; Irvin & Bellany, 1977) may not be applicable to a smal
group of difficult-to-train adults. N ne subjects in the physi-
cal pronpt and repeated practice groups did not reach acquisi-
tion due to overt resistance to training. Further research
is clearly needed to determine under which circunstances the
effects of these highly efficient training procedures are pre-
dictable. The result will be a better understanding of the role
of trainer behavior in the acquisition of difficult discrini-
nations by severely retarded persons.
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The Effects of Immediate Correction
on the Error Rate

of One Severely Retarded Worker

Response rate and response accuracy are inportant concerns
in many instructional environments. This is particularly true
in a workshop environment where the speed and errorl essness wth
whi ch products are constructed is directly related to the econo-
mc viability of both individual workers and the entire workshop
(Federal Register, 1974). One variable which has been shown to
affect both rate and accuracy is the latency between a response
and its consequence. Both experinmental (Catania, 1970, Jenkins
1970) and applied (Fink & Carnine, 1975, Guralnick, 1976)
research has found that the time delay between a response and its
consequence affects the rate and accuracy of a response. The
present study extends this research to decisions made by
wor kshop supervisors in a production environment. The specific
questions addressed are: (a) does the |atency between performance
of a response and consequation of the response affect the like-
I'ihood of response accuracy, and (b) does the l|atency between
performance of a response and consequation of the response affect
the time taken to performthe response

METHOD
Subject and setting

The subject was a 29-year old Down's Syndrone woman. Her
scores on the Stanford Binet and Adaptive Behavior Scale indi-
cated profound retardation. She exhibited no major notor or
sensory inpairments. The subject was non-verbal, but was able
to use a limted nunber of ASL signs, and could initate trainer
behavi or

At the time of the study, the subject was enployed at the
Speci ali zed Training Program a subcontract assenbly shop enpl oy-
ing fourteen severely retarded adults. Each worker in this
environment spends three, 1 1/2 hour work periods perforning smal
parts electronics assenbly each day. Two production supervisors
rotate around the room providing task assistance, checking the
quality of products, praising workers for on-task behavior and
reinforcing work conpletion. This environnment has been described
indetail by Bellany, Inman and Horner (1979).
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Task

The task involved peeling a waxed paper backing from each of
four .63 cmx 3.3 cmpieces of cushioning tape and pl acing one
tape in each corner of a rectangul ar-shaped netal heat shield
Quality control specifications required that the tape be centered
exactly in the corner of the shield, and be no nore than .79
cmnor less than .32 cmfromthe top edge of the shield

Observation

The dependent variables for the study were the nunber of
m nutes taken to conplete a shield and the percent of tapes
pl aced incorrectly. (Cbservation of the mnutes to conplete a
shield was performed by workshop supervisors who wote down the
time the subject began working on a shield and the tine when
she conpleted the shield. Fromthis data a daily summary score
was calcul ated by taking the total number of m nutes worked on
shields divided by the total number of shields produced. Tine
the subject spent correcting errors was not included in the
total mnutes worked on shields

Errors were recorded only for the initial placenent of each
tape in the shield. Tape placement was assessed by supervisors
using a neasuring stick to deternine the accuracy of tape depth,
and their own judgenent to assess whether the tape was in the
shield corner. Any error resulted in the tape being scored as
incorrectly placed. The type of error was not scored. FError
data was sunmarized daily by taking the total number of tapes
pl aced incorrectly over the total nunber of tapes placed. This
figure provided a percent of errors in tape placement per day.

Reliability

Reliability for error data was neasured on the production
floor by having two supervisors independently eval uate tape
pl acement. A percent agreenent figure was then cal cul ated by
taking the total number of tapes in which both supervisors agreed
that the tape was correct or incorrect over the total number of
tapes evaluated by two supervisors. These data were collected
only after all four tapes had been placed in a shield. During
intervention phases reliability data were collected after each
tape pl acenent .

Procedur e

An ABAB reversal design was used to determi ne whether im
medi acy of supervisor feedback was functionally related to
(a) rate of task conpletion and (b) the percentage of place-
ment errors. The four phases of the study were Baselinei
| medi at e Feedback;, Baseline-?, and |mmedi ate Feedback,. Both
dependent variables were tracked across all four phases.

Baseline-)  During Baseline-,, supervisors provided feedback
to the subject only after she raised her hand, signalling
conmpl eted pl acenent of all four tapes. Tapes were checked to
determine if they net the quality control specifications. Super-
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visors praised the worker for correct tape placenent and de-
livered one ounce of coffee, tea or soda if all four tapes

were accurate. If a tape was placed incorrectly a supervisor
told the subject what discrimnation was in error ("too |ow'
"not in the groove"). The supervisor then removed the incorrect
tapes and returned the shield to the worker to be reworked. Only
data on the initial conpletion of a shield was used to conpute
production rate. Supervisors' praise also declined as the sub-
ject worked for "on-task" behavior. This procedure ensured that
the rate of staff contacts across all phases woul d be approxi-
mately the sane. Baselinei procedures were in effect across the
20 days

I mredi ate Feedback) During the 20 days of this phase
the subject was given feedback after each tape placenent. Im
medi ately after a tape was placed in the shield, a supervisor
wal ked to the subject's work station and assessed the accuracy
of placenment. Correct placenent was praised. |f placenent
was incorrect, the supervisor removed the tape and gave it back
to the subject. No explanation was given as to why pl acement
was incorrect. The supervisor then stood behind the subject and
provi ded physical assistance if necessary to assure accurate
repl acement of the tape. The supervisor left the work station as
soon as placement was correct. |Inmediate feedback was provided
for all tape placement, initial as well as replacenents. When
the subject conmpleted an accurate shield she received praise and
one ounce of coffee, tea or soda as in Baseline}.

Baseline, Baseline, lasted 9 days and exactly replicated
Basel i ne;.

I medi ate Feedback, This phase spanned 44 days and exactly
replicated Inmmediate Feedback;.

RESULTS
Placement of errors

Figure 1 presents the daily percent of placenment errors
across all phases of the study. During Baseline;, the percent
of tapes placed with one or nore errors was gradual |y increasing
The subject's daily performance ranged from 16% errors to
100% errors during Baseline;. Her placement errors during the
last 5 days of Baseline; averaged an abysmal 68% Wth the ad-
vent of Inmediate Feedback; procedures there was a small drop in
error rate to 55% COver the course of the |nmediate Feedback;
phase the trend noted during Baselinei was reversed, with the
subject performng fewer and fewer errors. Her error rate during
the last 7 days of |mmediate Feedback; averaged 29%

Baseline, data indicate another reverse in error trend with
errors progressively increasing across the phase. The trend and
variability during Baseline2 substantially replicate the pattern
observed during Baseline-.. The Baseline, increase in percent
errors stabilized only after the Immediate Feedback? phase began
The subject's errors during |nmediate Feedback2 did not replicate
the sudden drop noted when Imedi ate Feedback; was i npl enented
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Percent of placement errors per day across phases

Over the 44 days of |nmediate Feedback,, however, there was a
substantial reduction in the percent of errors. Froman average
error rate of 49.3%during the last three days of Baseline2,

the subject inproved to an average of 35% errors over the |ast
28 days of |mmediate Feedback,.

Minutes per shield

Results for minutes per shield data are provided in Figure 2.
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Average minutes to complete a shield per day across phases
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During Baselinei there was a substantial increase in the average
anount of time the subject took to conplete a shield. During
the first 6 days of the study the subject conpleted a shield on
the average of one every 22.5 minutes. By the last 5 days of
Basel i ne;, however, the subject was averaging 53.8 ninutes per
shield. In addition to this deterioration in performance, there
was substantial variability in response rate fromday to day.

Fol I owi ng inplenentation of |mrediate Feedback; procedures
there was an imediate drop in the mnutes taken to conplete
a shield, and a major decrease in performance variability.
During the last 17 days of this phase the subject averaged
10.8 minutes per shield within a stable, 6-mnute range

During the 9 days of Baseline2 the subject began worKking
progressively slower. Her average time to conplete a shield
increased from 12 ninutes on the last day of |mrediate Feedback
to 17 mnutes on the first day of Baseline,. This trend con-
tinued and the final three days of Baseline, averaged 22.7
m nutes per shield. This was nmore than double the time required
when i mredi ate feedback was given

The final phase of the study, |nmediate Feedback,, was
characterized by an inmediate reduction in the tinme taken for
task completion, followed by a stable |evel of performance sim-
lar to that found in the Inmediate Feedback,; phase. Across the
44 days of |mmediate Feedback2 the subject averaged 12.5 ninutes
per unit. This is a sharp contrast fromthe gradual |y worsening
performance noted in both Baseline phases

DISCUSSION

School environnments, work environnents and in many cases the
living environments of handi capped individuals require accurate
performance of adaptive skills. The present study was designed
to assess one easily-inplenented method for inproving the ac-
curacy of work skills performed by a severely retarded woman.

It was anticipated that differential feedback about the accuracy
of tape placenment would be nore effective if the latency between
the response (placing a tape) and the consequence (supervisor
feedback) was mininmized. It was further anticipated that im
proved accuracy woul d be correlated with inproved rate of pro-
ducti on.

The data indicate that the subject did performwth
fewer errors, and at a faster speed during |mediate Feedback
phases than during Baseline phases. Froman experinental per-
spective, the ABAB reversal pattern for both dependent variables
supports the existence of a functional relationship between the
inpl ementation of |mmediate Feedback procedures and inprovenent
in the subject's error and production performnce

These results are substantially tenpered, however, by the
fact that the subject's percent of errors at no tine reduced to
a level acceptable for industrial requirements. This limtation
coupled with the lack of a sudden drop in errors when the Im
medi at e Feedback2 phase was inplenented suggest that while the



Correction of Errors/ 137

I nredi at e Feedback procedures were related to change in errors,
this effect was not sufficiently powerful to produce a vocation-
ally significant inpact on the subject's errors.

The nmost powerful results fromthe present study are seen
in the subject's dramatic inmprovenent in production speed during
I nredi at e Feedback phases. The level and trend of ninute-to-
conpl etion data closely foll ow an ABAB reversal pattern across
phases. In addition there is very little overlap between
adj acent phases. This effect is particularly interesting given
that supervisor's interruptions after each tape artificially
increased the tine taken to conplete a shield.

Wil e the ABAB reversal effect across phases is inpressive
the data do not suggest that this effect is the result of im
proved accuracy. Percent error data and m nutes-per-shield data
are not highly correlated during the |Imredi ate Feedback phases.
It is possible that while staff contacts were constant across
all phases, the nmore intrusive praise and corrections delivered
during | mredi ate Feedback phases functioned as nmore powerful
rei nforcing and/ or punishing events than the praise delivered
during Baseline phases. |If this were the case the worker's
i nproved performance may be sinply the result of a shift in
rei nforcement schedul es.

It has long been known that praise, attention and feedback
affect the behavi or of handi capped as wel | as non-handi capped
individual s. As severely handi capped i ndividual s becone increas-
ingly integrated in the mainstreamof our society greater care
and precision nmust be applied to determne just how these pro-
cedures can be best enployed. The present study suggests that
one factor for consideration may be the time del ay between when
a target response is performed and when feedback, or consequences,
for the response are delivered.
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The Intra-Chain Response Patterns
of Three Severely Retarded Adults

During Extinction

Qperant chains are ordered sequences of behavior with each
step in the chain made up of a discrinminative stimilus (S

and a response. Individual responses conbine to forma chain
when their accurate conpletion creates the S for the next re-
sponse. In this way, the responses are |linked together into an

ordered sequence that typically termnates with delivery of a
reinforcer. Operant chains have received considerabl e experi -
mental analysis with respect to their acquisition, rate of per-
formance and mai nt enance (D Andrea, 1969; Ferster & Skinner,
1957; ol lub, 1977; Kelleher, 1966). Auseful application of
this research has focused on procedures for training and nain-
tai ning vocationally relevant operant chains with severely re-
tarded adults (Bellany, Horner & Inman, 1979; Crosson, 1966;
Horner & Bellany, 1978; White, 1970.)

A large nunber of vocational tasks available to handi capped
persons require workers to performoperant chains. Accuracy,
rate and mai nt enance of such chains are all variables that have
received attention (Bellany, Innman & Schwarz, 1978; Cold, 1973;
Horner & Prill, in press; Martin & Pallota, 1979). It is be-
conm ng increasingly clear, however, that a conprehensive analy-
sis of vocational chains requires study of variables that affect
not only the entire chain, but intra-chain response patterns as
wel | .

Al'l responses within a chain do not change equally follow ng
an intervention. Characteristics such as response topography
or position in the chain can affect specific intra-chain response
patterns (D Andrea, 1969; Col | ub, 1977; Jwai deh, 1973). Horner
and Bellany (in press) have denonstrated that intra-chain
stimulus control variables can affect the |ikelihood of certain
irrel evant responses by severely retarded persons perforning
vocational tasks. Mich needs yet to be |earned, however, about
the inplications of intra-chain response patterns for program
mng strategi es with handi capped persons.

Anal ysis of intra-chain responding can be viewed as anal y-
sis of stimulus control at each step in the chain. To date,
a consistent finding in both the experinental and applied re-
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search is that stimulus control of chain steps is strongest
towards the end of the chain (Collub, 1977, M|l enson, 1967).
This effect is typically described with respect to delivery of
the ternminal reinforcer. As the proximty between a step re-
sponse and the terninal reinforcer increases, there is an in-
crease in the level of stimulus control exerted by the step S*
(Gollub, 1977). This relationship would predict specific intra-
chain response patterns under different schedules of reinforce-
ment. Extinction is one schedule for which such prediction is
particularly appropriate. As stinmulus control within an operant
chain deteriorates under extinction, a nore pronounced break-
down woul d be expected at steps early in the chain. Wile this
pattern has proven predictive of intra-chain responding in
experimental settings, (D Andrea, 1969; Mackintosh, 1955) little
effort has been directed at examning intra-chain patterns in
applied settings. The present study exanines the hypothesis
that handi capped workers perfornming on an extinction schedul e
wi |l work nmore slowy than when working on a continuous rein-
forcement schedule, and that this decreased rate will be a
function of response deterioration early in the operant chain
Application of an operant chaining paradigmto vocationa
habilitation of retarded adults is exam ned, and inplications
for direct service procedures discussed

Method
Subjects

Three adults |abel ed severely retarded on the basis of cur-
rent administrations of the Stanford-Binet participated as sub-
jects in the study. During the four years prior to the study,
the subjects had been enpl oyed at the University of Oregon's
Speci al i zed Training Program a subcontract workshop for severe-
ly retarded adults. Subjects A and B each could express basic
needs via sign |anguage and Subject C was capable of carrying
on sinple conversations. At the tine of the study the ages of
Subjects A, B, and Cwere 40, 24, and 52, respectively.

Task and Setting

The task used by all subjects required placenent of eight
1 cmlong, biaxle, electrical conponents in an 11 cmx 5 cm
circuit board. The experinmenter would place a printed circuit
board blank in front of the subject and wal k away. The subject
was then required to lift the Iid on a 10 cmx 18 cmplastic
box, pick up one conmponent, close the lid, and place the conpo-
nent in designated holes on the circuit board. This procedure
was repeated until all eight conmponents were in place. To
maxi m ze the honogeneity of the responses, all conponents were
the same size, shape and color, and the position and orientation
of holes on the circuit board were as sinilar as possible

Subj ects A and B placed conponents in the circuit board
blank with their fingers. Subject C exhibited great difficulty
performng this manipulation and as a result was trained to use
a pair of needle-nose pliers to aid insertion. As a subject
performed the task, his or her speed was eval uated for nine
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separate steps. The first step recorded the tine between pre-
sentation of the circuit board blank and lifting the lid. The
remaining steps included the time to pick up and pl ace each of
the eight conponents.

Appar at us

A standard Lehigh Valley data pac (LVE 421-09), power supply
(LV 315-08) and nultifunction timer (LVE 353-07) were used to
record the nunmber of seconds taken to place each conponent in
the circuit board, and the total tine to conplete one circuit
board. The printer was activated each time the subject opened
the lid of the plastic box to renove a conponent. Term nation
of the final step, and activation of the printer was achi eved via
depressing a red key imredi ately adjacent to the plastic box.
Throughout the study activation of the printer produced a noi se
audi bl e to the subject.

Procedure

The study enpl oyed a single subject, multiple baseline de-
sign with an ABA reversal (Kratochwill, 1978). The dependent
vari abl es throughout the study were (a) average seconds per
session to conplete the entire chain (i.e. place all eight
conponents in a circuit board), and (b) the average seconds per
session to conpl ete each of the nine steps of the chain. The
i ndependent vari abl e was schedul e of reinforcenent. Two
schedul es were conpared: continuous reinforcenment for chain
conpl etion, and extinction.

Prior to the study reinforcer sanpling was conducted for each
subject. Subjects were given simultaneous access to five dif-
ferent consumables identified by their caregivers as high-
preference items. An itemwas used throughout the study as an
assuned reinforcer if it was chosen three consecutive times on
each of three days. Based on the results of this procedure
one-hal f ounce of coffee, cola or diet cola were used as con-
tingent reinforcers for subjects A, B and C respectively.

In addition to reinforcer sanpling each subject also received
one-to-one training on the task imrediately prior to the study.
Trai ning procedures closely followed those described by Bell any,
Horner and Inman (1979). Training was conducted during a 45 mn
trai ning session with each subject each work day. The exit
criteria fromtraining was perfornmance at 100% accuracy over two
consecutive days with the trainer maintaining at least a 3 m
di stance fromthe subject. The first phase of the study began
the day after a subject reached criterion. At this time the
daily training sessions became experinental sessions. One
experinenter conducted all sessions, with the exception of ses-
sions occurringon days 20 through 24, which were conducted by
a second experimenter. The study was conposed of three phases:
Basel i nei, Extinction, and Baseline,.

Baseline 1: During Baseline-, a subject entered the training
room and independently perforned the task. The experinenter
sat 3-5 mdirectly behind the subject. Upon conpleting the nine
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steps required for stuffing one circuit board a subject raised
his or her hand. At this signal the experimenter approached the
work table, praised the worker and delivered one-half ounce

of the preferred liquid in a glass. Wen the subject set his

or her glass back on the table the experinenter presented a new
circuit board, reset the counters and imrediately returned to
his seat. No interaction occurred between a subject and the
experinmenter when a circuit board was presented, or while the
subj ect was working.

Extinction:  The Extinction phase replicated Baseline;
only conpletion of a circuit board was followed by the experi-
ment er approaching the subject, presenting another circuit board
bl ank, resetting the printer and returning to his seat. No
interaction occurred between the experinenter and the subject,
and the identified reinforcer for each subject was not delivered

Baseline 2: Procedures during Baseline, replicated Baseline}
procedures. One-half ounce of the preferred liquid was again
delivered each time a circuit board was conpleted

Results

Overall Chain Performance

It was anticipated that data fromthe present study woul d
indicate (a) that a subject's perfornmance deteriorates during
extinction, and (b) that this deterioration is nost pronounced
inthe early portions of the operant chain. The results confirm
both of these expectations. Figure 1 presents data on the
average mn per circuit board per day for each subject across
all phases.

During the first 15 days of Baselinei Subject A perforned at a
very consistent, rapid pace, averaging approximately 1 min per
circuit board. During this sanme period Subjects B and C denon-
strated substantial inprovenents both in stability of perfor-
mance and in rate of circuit board conpletion. Subject B
dropped froma high of 6 min per circuit board to Iess than
2 min per board. Subject B inproved froma high of 58 mn per
board to 3.2 min per board

Fol lowing a multiple baseline format, Extinction was ini-
tially introduced only with Subject A Soon after inplenentation
of Extinction the subject's performance becane increasingly
variable, and his work speed decreased. As can be seen in
Figure 1 the Extinction phase ended with Subject A averaging
over twice as many sec to conplete a board as he had during
Basel i ne;.

Anal ysi s of Subject A's behavior change following the inter-
vention must also focus on the performance of Subjects B and C
at the time Subject A entered Extinction. Surprisingly, Subjects
B and C denonstrated reversals in their inproving trend on the
day that Subject A entered Extinction. Subject B performed nore
slowy than she had in 12 days and Subject C worked an average
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FIGURE 1
The Average Minutes to Complete A
Circuit Board per Day across Phases for each Subject

of .5 mn slower than she had the previous day. During later
days of Baseline;, both subjects returned to the inproving trends
they exhibited earlier

I npl ementati on of the Extinction phase with Subjects B and C
was also followed by slower rates of performance. As can be
seen in Figure 1 the increase in variability and increase in
average mn to conplete a board observed with Subject A were
replicated by Subjects B and C

Wth all three subjects initiation of Baseline, procedures
was followed by an imrediate inprovenent in performance. Sub-
ject Areturned to his Baseline; pattern of fast, consistent
working. Subjects B and C not only displayed dramatic inprove-
ments in speed and variability over their Extinction patterns
but continued the inproving trends noted during Baseline;.

In general the data provided in Figure 1 indicate that
i npl enentation of Extinction was functionally related to
deterioration of subject work speed. Experinental control pro-
vided by the multiple baseline design is slightly weakened by
Subject B and Cs brief reversals inmediately followng ini-
tiation of Extinction with Subject A. This potential threat to
control is mnimzed, however, by the consistent performnce
patterns of all three subjects at all other phase change points,
and by the use of an ABA reversal design with each subject. The
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ABA desi gn provides validation of the Extinction effect by adding
Wi t hin subject conparison to the already avail abl e across sub-
ject conparisons afforded by the multiple baseline fornmat
(Kratochwill, 1978).

Average Step Performance Patterns

Wiile Figure 1 indicates the average tine to conplete a
circuit board, Figure 2 shows the average tine to conplete each
of the nine steps inacircuit board for each phase. The one
consistent finding across all subjects is a major increase in
the time taken to performthe first step under the Extinction
phase. Al three subjects displayed a small del ay between
presentation of a circuit board blank and lifting of the lid to
begi n working during Baseline conditions. |n each case, how
ever, this delay increased substantially during the Extinction
phase; by a factor of 10 for Subject A by a factor of 50 for
Subject B, and by a factor of 15 for Subject C

Average Wmtra — chain Response Times
Per Subject Per Phase
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FIGURE 2
The Average Seconds to Complete each Step
in the Chain across Phases for each Subject

As expected fromFigure 1 data, Subjects B and C performed
faster during Baseline, than they did during Baseline;. This
i nprovement appears related sinply to performng all steps of
the task at a faster pace. No specific intra-chain pattern
discrimnated between the two Baseline phases for either subject.

Subj ect B perforned as anticipated during the Extinction
phase, except that she took exceptionally long to performthe
final step. This pattern may be a function of requiring subjects
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to press a red button as the final step in the chain. Reports
fromthe experimenter indicate that Subject B quickly conpleted
the responses of placing the conponents in the circuit board, but
paused for several seconds before depressing the red button.

Thi s pause was not observed during either Baseline phase.

Subject As Step Performance Pattern across Days

A nore refined analysis of Subject A's intra-chain perfor-
mance pattern in provided in Figure 3. This figure presents the

Subject A

Average Seconds to Complehon

FIGURE 3

The Average Seconds to Complete each Step in the Chain

across Days within each Phase for Subject A

average seconds to conplete each step in the chain across al
days. The data display a consistent, flat performance pattern
during Baseline;, and index the devel opmental changes that
occurred across days during Extinction. The pattern of Subject
A's data, though not the level or overall stability, is charac-
teristic of data generated by Subjects B and C

Wthin the first 14 days of Extinction the only task step
to show substantial change was step 1. The subject began taking
nmore time before beginning work on the task. Once he began
respondi ng, however, the remaining steps were perforned at a
rate simlar to that observed during Baseline;. Only after 14
sessions of Extinction did deterioration begin at other steps
of the task, and even these steps were located in the first
hal f of the chain. An inprovement in step 1 performance at the
fifth day of the Extinction phase was correlated with the onset
of a second experinenter conducting the experinmental sessions.
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This experimenter was present for five days during which Sub-
ject A again displayed a gradually increasing |ength of pausing
before he performed the first response. A simlar shift in
performance did not occur for Subjects B and C. Subject A's
trend for step 1 across days did not shift when the first ex-
perimenter returned. Reinplenentation of baseline procedures
was followed by an imrediate return to Baseline;, performance
levels. Step 1 was performed without hesitation or pausing, and
the intra-chain variability noted in the latter days of Extinc-
tion was replaced by snooth, rapid performance.

Discussion

The results presented in Figure 1 indicate that w thdraw ng
rei nforcement from severely retarded workers is related to re-
duced rates of productivity. The data on seconds to conplete
each step in the chain (Figure 2) denonstrate that this general
deterioration in performance is nmost consistently related to
pausing early in the chain. dose inspection of Figure 2 fur-
ther indicates that, with the exception of step 1, Subjects
B and C performed nost steps faster during Extinction than they
did during Baseline,. Wth all three subjects, however, an
overal |l slower work pace during Extinction was related to re-
duced performance on the first step in the chain.

Data provided in Figure 3 indicate that for Subject A
the initial break-down in response rate occurred on the first
step of the chain, but that in the later days of Extinction
ot her steps began to show signs of deterioration. Even these
steps, however, were early in the chain.

These data are consistent with predictions fromthe experi-
mental literature, and support the assunption that even on a
relatively short operant chain stinulus control is weaker at the
begi nning of the chain. The authors recogni ze, however, that
rate of performance is but one of the response variabl es affected
by extinction. Several researchers (Skinner, 1938; M| enson,
1967; Zeiler, 1978) have noted that in addition to affecting
rate, extinction is related to (a) increased response variability,
(b) changes in the topography of responding, and (c) increased
intensity of responding. Data provided in Figures 2 and 3
support the expectation of increased variability during extinc-
tion. In addition Experimenter reports indicate that response
t opographi es for all subjects changed after several days of
extinction. Consistent reports docunent increases in pausing,
orienting toward the Experinenter and self-stimulation during
the Extinction phase. These observations suggest that subjects
did not actually performthe task responses nore slowy during
extinction. Rather, when the responses were performed, the
nmovenments were at or near Baseline rates. During Extinction,
however, new responses were added to the chain, and these new,
irrel evant responses affected overall performance rates. No
index of changes in response intensity were nonitored during
t he study.

In general, data fromthe present study support the assunp-
tion that if a worker receives reinforcenent only at the end



148/ Intra-Chain Patterns

of a chain stimulus control will be stronger toward the end

of the chain than at the beginning. When the worker is placed
on an extinction schedule the general rate of performance wll
decrease, and this decrease will be nost pronounced in steps
early in the chain

These results hold substantial inplications for managers
of work environments enploying severely handi capped persons.
Hutton (1970) and Rolland (1969) have reported that the
schedul e for work conpletion in work environments enpl oying
handi capped persons is often near that defined by extinction
As such, high rates of work should not be expected until a
consi stent schedul e of reinforcement is inplemented. In addition
however, with severely handi capped workers it may be necessary
to attend to intra-chain response rates as well as the rate of
the entire chain. If a particular reinforcer or schedul e of
reinforcement beconmes |ess effective, the first signs of this
effect may appear in the early steps of the chain. Supervisory
staff aware of this pattern may be able to intervene before work
rate drops appreciably. In addition, it may be advisable for
supervi sors of severely handi capped workers to deliver praise
or other reinforcers as workers are perforning early steps in a
task. This may function to strengthen responses that are likely
to be under weak stinulus control

If severely handi capped individuals are to gain conpetence
in the individual |iving and vocational skills needed for suc-
cessful participation in the mainstreamof society, care will
need to be focused on the programming details of service envi-
ronnments (Horner & Bellamy, 1979). The present study is an ex-
anple of the level of detail that may be needed. The results
indicate that even with a short, nine step task, variability in
intra-chain responding can be identified and controlled. These
results hold imediate inplications for supervisory staff re-
sponsible for training and maintaining vocationally relevant
operant chains. In addition they raise new questions such as
what effects step difficulty, chain length, and delivery of
intra-chain reinforcers will have on worker performance. In
general the data provide support for the utility of experinental
research in defining service issues in applied settings. In
particul ar the data enphasize the value of applying an operant
chai ning perspective to the vocational habilitation of severely
retarded adul ts
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Multiple Perspective Evaluation of
an In-Service Program for Vocational
Trainers of Severely Retarded Adults

Recent federal legislation indicates a sincere nationa
commitment to integrate severely and profoundly retarded adults
into the mainstreamof society (P. L. 94-103, P. L. 94-142
P. L. 93-112). Supporting the feasibility of this endeavor are
numerous reports that severely and profoundly retarded adults
can function independently in vocational settings given proper
training and sufficient time (cf. Bellany, Horner, & Inman
1979). Utimtely, however, the success of current mainstream ng
efforts is predicated heavily on having available sufficient
nunbers of highly skilled service delivery personnel to design
and inplement the necessary service programs. |n-service pro-
grans are one way of efficiently meeting this need. Reliance on
in-service prograns for personnel preparation creates an ex-
pandi ng need for adequate evaluation instruments and procedures
for assessing the effects of such training

Recent publications reviewing issues in the evaluation of
training prograns (Gant & Anderson, 1977; Browning, 1974)
indicate several inadequacies in current efforts to evaluate
these programs. In general, little attention has been given
to either programdescription or to the devel opmental, formative
process that results in evaluative instruments

Limtations in available journal space undoubtedly
contribute to inadequate description of the training pro-
grams. Neverthel ess, such deficiencies |eave the reader
with little conprehension of what was evaluated. At the
very least, clear statenents of the objectives of the program
and a brief description of the nethods enployed in conducting

the training woul d be hel pful. (Gant & Anderson, 1977
p. 67, italics added).

In addition, nost evaluation designs necessitating instru-
ment and program devel opnent, are strongly influenced by exper-
inental research paradigns. These experimental research para-
digns constrain both the trainer and the evaluator into posi-
tions of making no alterations in either the programor the
instruments designed to evaluate the program (Edwards &
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Quttentag, 1975; Mtroll & Bonona, 1978; Patton, 1978).

In response to these inadequacies in both description and
eval uation of training, the authors have focused upon four
maj or di ssem nation objectives in this paper: (a) to briefly
describe a nultiple perspective evaluation approach and its
application to an in-service semnar; (b) to describe an intense
4 1/2 day in-service training semnar designed to upgrade the
service skills of vocational habilitation specialists; (c) to
describe the nultiple perspective evaluation package that has
been devel oped to evaluate the inpact of the in-service sem nar
and (d) to discuss the inplications of a nultiple perspective
eval uation approach to in-service training programs. A forth-
comng paper will present the results accunulated through the
use of the nultiple perspective eval uation package

Description of a Multiple Perspective Evaluation Approach

In contrast to single perspective evaluation, the authors
have drawn upon a "multiple perspective" (Crowell, in press)
approach to evaluating training prograns. The multiple per-
spective allows two inportant processes to occur during instru-
ment and programdevel opment: (a) the ultimte data users have
inportant input as "participatory designers,” in that they
hel p develop the instruments and revise the programas data
are accunul ated, and (b) flexibility is achieved in permtting
ext ensive changes to be nmade in both instruments and program
conponent s

Mil tipl e perspective evaluation al so seeks to achieve a
bal ance between the data needs of program design, program non-
itoring, and programdevel opment. Miltiple instrunents are
essential to this approach in terns of both the variety of
perspectives incorporated and the nunber of data generators and
data users. The perspectives of data users are determned by
their informational needs. Informational needs, in turn, are
generated fromthe problens of the data users. Problens, in
this context, are defined as discrepancies between perceived
conditions and preferred conditions. One major distinction
between this approach and single perspective eval uation ap-
proaches lies in the amount of involvenent program data genera-
tors and users have in the total evaluation process, as "dis-
crepancy" definers

In the present evaluation contexts, as in nost in-service
contexts, these data users and data generators with their dis-
tinct perspectives and informational needs are represented by
the semnar instructors, the semnar participants, the program
director, the programevaluator, and the in-service coordinator
Fromthe seminar instructor's perspective, data are required
related to presentation of in-service content and the attain-
ment of specific in-service objectives. In addition, instructors
need to receive formative reports summarizing in-service data
derived froma nunber of instrunents on a regular basis. The
participants, as professionals who train and supervise retarded
persons, are interested in data related to how the in-service
meets their objectives. The programdirector requires data
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that are nore "summative" and product oriented that would be of
use to potential consuners of the in-service training package.
The in-service coordinator and the programeval uator are in-
terested in how many participants achieve what kinds of conpe-
tencies. The coordinator and eval uator are also sensitive to
the differences between perspectives of instructors, partici-
pants, and the programdirector. They generate and use data
that detect and conmunicate these differences as conplinentary
representations of the training process.

Description of the In-Service Seminar

The in-service semnar at the Specialized Training Program
(STP) was designed to provide skills to individuals who work
with severely and profoundly retarded adol escents and adults
(see Table 1 for description of programparticipants) in the
areas of task analysis, training, and production supervision
The seninar is held once per nonth, beginning at 8:00 a.m
Monday morning and continuing through Friday noon. Five to seven
individual s attend each semnar. The three major areas of task
analysis, training, and production supervision are broken down
into smaller instructional units which are presented sequentially
(The content of these units is described in greater detail in
Bel l any, Horner, & Inman, 1979.) Each unit is designed to train

TABLE 1
Descriptive Characteristics of 1977-1978 STP
In-Service Training Seminar Participants and Their Clients

Number of Participants/

Descriptor Mean Years
Total Number 57
Memn Age 2
Sex Femade 20
Mile 2

Geographical Distribution

Northwest 45

Elsewhere (U.S.) 12
Job Titles

State Program Coordi nators 5

Facility Director 4

Program Coor di nat or s 4

Speci al Education Teachers 8

Wor kshop/ Activity Center Staff 32

Q her 5
Average Job Tenure 2.5
Average Job Experience 8.3
Type of dient Dsability

Ret ar ded 42

Ml ti pl e Handi capped 13

Enotional |y D sturbed 1

Qul turally D sadvant aged 1
Age Level of dients

Adul ts 47

Al Ages 2

<

Adol escents and Adul ts

Children and Adol escents 4
Adol escent s 1
Children 1
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program participants to perform specific habilitation skills
at or above a minimum level of competence. After each skill
is modeled by instructors, participants are provided an oppor-
tunity to practice the skill being taught.

There has been little research to date on methods of teaching
behavioral techniques to workshop and activity center personnel
who work with severely and profoundly retarded adults. Liter-
ature is available, however, describing competency-based programs
for teachers of the severely and profoundly handicapped (Wilcox,
1977; Horner, 1977; Burke & Cohen, 1977), and on the efficacy of
training institutional attendants, group home staff, parents, and
teachers of the retarded in the use of behavior modification
techniques (Gardner, 1972; Schinke & Wong, 1977; Panyan &
Patterson, 1974). Modeling (Panyan & Patterson, 1974), role-
playing (Gardner, 1972), and instructor feedback (Parsonson,
Baer, & Baer, 1974) have been demonstrated to be useful tech-
niques in training these groups. These techniques are utilized
in the in-service described in this report. For an overview of
in-service content see Table 2.

TABLE 2
In-Service Content

T
Schedule of In-Serwce Unds Mahod of Instruchion Ural Quicomes
| Doy fwe
A Pretests
B, Hrwang Rehavioral Ddact 1, , Scdeliby, practice Final behavinral chpecrive which
bt ines with eeduch w ldes 1 condezion wmler which

behavaor 13 to be porfonbed, b the
hehavim, T3 He criterion to which
the hebauior iw o he perTiomed

C. Belaworal Uheeratson Dudace e, wbelany, pravtuice Reliababtiny Index of at lea~t #5%
with [eedback [dbservalwon
1 ST Hark asteeity Centert

b Tusk Analysis [hdactes, medeling, priactice lind| rask analysis which iwcludes
wWith feedbavk i requenced step~, I wws for wach
atep, W CrieTion [ov edch sbep

11 Oay Tws
A Introductson o Irainung | Dudagt o, b pdes Taped train- Morkaheets un trainemg procedures
g mede |t
ko Ealficult steps Traning | Udact i, modelang Wrinren adentnl st of doflieult
disi rimpakionz and manipulatioms s
b EeedtAT BE ErHTRING STEATERES
L Samglated Training tedeliny . DAt ive with Traiming another parTLs1pen on o
Fugdira b rask wsang four ~peorfio training
rechingues
Sl Bap_fhres_and fom
A& Trawning 43 participants | Modeling, practice with Wee ol wpecidted trawnung bechn guoes)
éach dayy Teedbad at an wiuracy lesel of at Jease 5%
R, rrogetion Flannng § 3 dacrie, cheeTie ~hop Written sdentslecatann of owo
Part Lo panrs each day b inaraes of prodicion planning
i L3E chop
4 ProabectLOn SUREIY saon Madelny, practme with Hae of wpecabued product pon —per-
{epdharh FHLION HECRRG s AT 3R aoarsrs

level of at leanr RG%

1T ey tawe

[rhacs Lhuidae tie

— —

. Film
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h

L Posttests
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Feedback from
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Application of Multiple Perspective Evaluation:
An Evaluation Package

The purpose of applying nultiple perspective evaluation to
the in-service seminar was to allowall persons involved with the
seninar to participate in the devel opnent and nodification of
instrunents, and to receive data relevant to their individual
data needs. This application has resulted in an eval uation
package. The package includes a variety of instruments and
formats in which to present the data collected with these in-
struments. In the followi ng sections, instrunents and data
presentation formats are presented in the context of relevant
data users. For an overview of evaluation instrunents, data
formats, and data users, see Table 3.

TABLE 3
Overview of Evaluation Instruments, Data Formats and Data Users

Program Data Users
In-Service
Program Semapar Seminar Program Coordinator-
Componerts Instructors Participants Divector Evaluator
-TEK -TEK -Telephone -Multiple Choice
Traning -Tha Interview Concepts
-GAL -Attitude ~Training Skills
Survey
-TEK -TEk -Telephone -Multiple Choice
Task Analysis | -TDA Interview Concepts
-GAL -Attitude ~Task Analysis
L_ Survey Ski1lls
Production -TEK -TEK -Telephone -Multiple Choice
SUpeTV1S1on -ThA Interview Concepts
-GAL -Attitude -Observation Skills
Survey ~Production Planning
Skills
-Objective Writing
Skills
-Supervision Skills
Program Formative Summative -Meta-systemic
Evaluat ion Reports Reports Data

Seminar Instructors

Instructors conduct ongoing eval uation of the sem nar using
three instruments: The Training Evaluation Kit Program

bookl ets (TEK, Browning & Foss, 1977), a Trainer Decision

Anal ysis (TDA) constructed by the project, and with a Goal
Attainment Index (GAI) constructed by the project. In-service
instructors are also data users of formative reports. A descrip-
tion of these instruments and their uses is provided in this
secti on.
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Training Evaluation Kt (TEK). In-service participants are
instructed in the TEK booklet to rate each in-service unit at
its conpletion. The material presented, the presentation, and
the precentor are rated on a four point scale. For reliability
and validity data see Browning and Foss (1977). These ratings
provide in-service instructors with an evaluation of each of
their units on a monthly basis. Instructors can modify their
presentations based on ratings

Trainer Decision Analysis (TDA). The TDAis a formfilled
out by instructors one week subsequent to each in-service. It
allows instructors to weight and rate the attainment of instruc-
tor-defined, general in-service objectives in the three in-
service areas of task analysis, training, and production super-
vision. Instructors are presented with six objectives. They
are asked to weight each objective, so that a total of 100 points
is distributed anong the objectives. They rate attainment of
objectives in their area on a 1-9 scale. The TDA instrunment
provides instructors with the opportunity to revise expectations
and priorities related to each conponent in their weightings
and ratings. In addition, they can evaluate their scores in
the context of the scores assigned by other instructors

The Goal Attainnent Index (GAl). The GAl, derived froma
simlar instrument (Fast, 1974), instructs participants to
wei ght and rate specific in-service objectives for each in-
service conponent. Participants are presented with 13 in-service
objectives in the areas of task analysis, production supervision
and training at the beginning of the in-service week. They are
instructed to wei ght each objective so that a total of 100
points is distributed among the objectives in each area. At the
end of the in-service week, participants are instructed to rate
the attainnment of these objectives. This provides instructors
with an index of howwell participants see specific in-service
obj ectives as having been net.

Formative reports. Formative reports occur on a monthly
basis. These reports are a summarization of the previous nmonth's
data fromall of the in-service instruments. They allow instruc-
tors to receive an interpretation of all the in-service data by
conponent and instrument. Formative reports are dissem nated
inamnthly meeting, and are posted with graphs in a convenient
place for users to view. Instructors may use these data to
evaluate how wel | seminar participants have perforned in al
instrunent-related areas.

The Seminar Participants

Data collected in portions of TEK are used by semnar par-
ticipants. These portions include ratings of participant ob-
jectives, ratings of participant changes in four specified
areas, and ratings of actual and preferred time spent in speci-
fied in-service areas. This section of the report provides
a description of these data formats and data uses.

Training Evaluation Kt. In one portion of TEK, participants
are instructed to wite their objectives for the in-service.
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This occurs at the beginning of the in-service week. Participants
are then instructed to rate the attainment of these objectives
at the end of the in-service week. Participants are also in-
structed to rate changes in thenselves in the defined areas of
behavi or, notivation, information, and attitude in the TEK

bookl et. They also rate preferred and actual time spent in
these four areas. These neasures provide participants with an
opportunity to define their own in-service objectives, an index
of the usefulness of the in-service in neeting these objectives,
an index of change, and a format to evaluate time spent during
the in-service. Validity and reliability data is provided by
the TEK user's nmanual (Browning & Foss, 1977).

The Program Director

Data for the programdirector of the in-service are col-
lected with the tel ephone interview and the attitude survey
Sunmative data reports are also of interest to the program
director. The data formats and data uses are as foll ows:

Tel ephone interview The tel ephone interview was devel oped
to assess how the participant rates his/her performance in
the areas of task analysis, training, and production supervision
after ascertaining the amount of time s/he spends in each of
those areas. The interviewwas devel oped by the in-service
coordinator and the programdirector. This portion of the
interviewis given once inwitten formon Mnday of the in-
service week and a second tine over the phone 10-12 weeks |ater
A post-only section is also given over the phone inquiring into
in-service techniques utilized at work, the number of staff
trained in techniques, and the number of workers affected by this
usage. In addition, participants are asked to rate their job
satisfaction on a 1-5 scale before and after the sem nar
Anot her section of the telephone interview provides for eval-
uation of participant objectives in their work environments
Participants are instructed to wite objectives for thenselves
in their work environments at the end of the in-service week.
They rate their attainnent of these objectives on a 1-9 scale
during the followup phone call. This information provides the
programdirector with data related to the effect of the in-
service on participants and their colleagues.

Attitude survey. An attitude survey was added in the middle
of the in-service year. It was designed to assess whether or
not participants' conments on changes in their attitudes towards
the vocational skills of severely and profoundly retarded adults
were in fact accurate and/or nmeasurable. Studies have been
previously conducted to assess changes in attitude towards
retarded persons as a result of learning materials (Prothero
& Ehlers, 1974) and tours (Sellin & Mul chahay, 1965).

STP staff menbers were asked to list what they considered to
be inportant vocational and social attitude areas concerning
severely and profoundly retarded adults. Changes, if they
occurred to in-service participants, were expected in the area of
attitudes towards the vocational skills of severely and prof ound-
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ly retarded adults. Questions about mldly retarded adults
and about social behaviors were included for conparative pur-
poses (Hollinger & Jones, 1970).

A mappi ng sentence (Jordan, 1971; Castro & Jordan, 1977)
was devised, and all itens were witten in terns of the mapping
sentence (see Figure 1). The mapping sentence, much like an

Subject (A) Referent (B)
myself & mldy retarded adults by
according to bel i eve that severely and profoundly

retarded adults b,
my group &

Valuation (C) Referent Behavior (D) Task Descriptor (E)
are able Cy learn d; simple €,
should be able C, perform dg complex e, tasks

have d;

Setting Descriptor (F) Condition, (G)
social fy opportunities g;
in vocational f, settings given training g,
legal f3 normal conditions 933

FIGURE 1

Mapping Sentence Used to Generate Attitude Survey Items

"itemframe" in criterion-reference neasurenent, allows a data
user to specify the various facets of a domain of itenms and to
generate all possible conbinations of facet values as instru-
ment items. The use of conpetent trainers in the generation of
obj ectives, which were then used to identify facets, insured
content or descriptive validity. Such itemvalidity was in-
creased by having the sane training staff nenbers respond to
each item generated with the mapping sentence, and including
only those itens with 90% agreenment on the extrene itemval ues
(1, 2, 5, 6). Adecision consistency score of 5% (absol ute
difference) was obtained on the same group of trainees with one
month separating the two administrations both prior to exposure
to in-service training activities. This information allows

the programdirector to assess the effect of the in-service on
participants' attitudes towards the vocational skills of severely
and profoundly retarded adults on a validated instrunent.

Summative report. The summative report occurs at the end of
the in-service year. It is of interest to the programdirector
as it is a discussion of all of the preceeding year's data
acconpani ed by graphs and tables. It provides the programdirec-
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tor with data related to skills and information acquired and
utilized by in-service participants. It is generally presented
inwitten and verbal forms. Portions of the summative report
may be included into federal and state grant reports.

The In-Service Coordinator and the Program Evaluator

Data used by the in-service coordinator and the program
eval uator are collected with a nunber of instrunents. Included
are performance instruments, the multiple choice test, and al
other instrunments in a "metasystemc" fashion. Data formats and
data uses will be provided in this section

Performance instrunents. Perfornance instrunents are those
instruments that measure participants behavior. FEach behavior
is related to an in-service unit objective. These instruments
were devel oped and nodified as a result of input from sem nar
instructors, the STP staff, the in-service coordinator, the
program eval uator, and in-service participants

Participants' attainnment of the following unit is evaluated
during each in-service unit. Instructors wite participants
raw scores where appropriate, and circle a"0" or a"1" on
participants' scoring sheets when evaluating participants (see
Figure 2). A™"0" indicates unsuccessful conpletion of the unit,
and a "1" indicates successful conpletion. Participants are
expected to receive a "1" for each unit prior to conpleting the
in-service. Participants are expected to attain a "3" out of "3"
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on a final witten behavioral objective for inclusion of al
three behavioral objective conponents, and a "5" out of "6"

on a final witten task analysis for inclusion of task analysis
components. A "2" out of "2" is expected on witten identifica-
tion of training techniques while view ng the training video
tape, and a "4" out of "4" onwitten identification and ways to
train difficult discrimnations and manipulations in a given
task. Al witten evaluation materials are scored by two in-
structors famliar with that in-service unit.

Attainment of an 85%inter-observer agreenent is expected
bet ween participants, recorded observations of worker behavior
in the behavioral observation unit. This inter-observer agree-
ment is conputed by totaling agreenents across each 10-second
observation interval and converting the total to a percentage

__________ Agreenent s x 100). An agreenent occurs when
Agreenents & Disagreenents
both participant observers note the occurrence or non-occur-
rence of a defined behavior during the sane interval

In the production supervision and training units partici-
pants are expected to attain a score of at least 85%on the
appropriate use of techniques. [Instructors observe and record
participants' behavior on data collection fornms designed in
accordance with unit objectives. Instructors record the occur-
rence or non-occurrence of defined training and production
supervision techniques. During training, data are collected on
participants' training responses every ten seconds, in the
following categories: 1) interrupt, 2) reinforce, 3) observe
4) physical assist, 5) verbal cue, 6) physical cue, and 7)
nodel .  Cbservation periods are 15 mnutes in duration. Co-
servations of participants' use of ﬁroduction supervi sion pro-
cedures occur continuously across tnhe follow ng categories
1) reinforce individual workers at specified variable interva
schedul es, 2) verbally, physicajlg, and tangibly reinforce
i ndi vidual workers for on-task and task conpletion behaviors;

3) record production and interaction data; 4) respond to appro-
priate worker hand raises at task conpletion; 5) performquality
control checks at task conpletion; and 6, 7, 8, 9) carry out
four specified behavioral programs with four workers. Data are
al so collected on participants' use of a scanning technique at
30-second intervals. (bservation periods are 10 minutes in
duration. Cbserver-instructors are trained, on video tapes

and invivo, to an inter-observer agreement level of 85% Re-
liability checks are taken on instructors periodically to insure
accurate data taking. Performance instrunents provide the
in-service coordinator and the programeval uator with data on
the attainment of in-service criteria by participants

Miltiple choice test. The mul tiple choice test was incor-
porated to assess participants' know edge of term nol ogy and
techni ques used during the in-service. The pretest is given
on day one and the post test on day five of each in-service week.
Itens were generated for each of the conFonents of task analysis
training, and production supervision. Al in-service instructors
generated multiple choice itens. Itens were elimnated if
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participants and staff persons, who were asked to take tests,
consi stently answered the questions incorrectly. In-service
participants were also given tine to discuss questions and an-
swers with the in-service coordinator. Those coments were
recorded and questions were nodified accordingly. Two experts
inthe habilitation field were then given the itens and conpo-
nent objectives and instructed to judge each itemon congruence
(+), incongruence (-), or undecided (0). The resulting data were
anal yzed to yield an index of itemobjective congruence
(Rovinelli & Anbleton, 1976) for each item Only itens with an
index of .75 or higher were retained. The total itempool for
each conponent domain was then randomy divided into two subtests
and both tests (intermingled in one form were adm nistered
twice to a group of direct care persons wth approxinmately a
week separating the two administrations. The results were

anal yzed to yield a mean absolute difference score for each of
the three conponents as shown in Table 2. The closer the per-
centage score is to zero, the nore reliable the test is for

t he popul ation being exanined (MIlman, 1974).

The deci sion consistency of each conponent test was al so
checked in terns of percentage of mastery and non-mastery de-
cisions. As can be seen in Table 4, the results again indicated
by absolute difference between first and second test administra-
tion, a high decision-consistency for all three components. The
data anal ysis also reveals that the task analysis itens were nore
difficult than the other two, but that the alternate forns
were of equal difficulty for all three conponent tests. The
final forns consist of 28 questions each

TABLE 4

Multiple Choice Reliability Data:
Decision Consistency Percentages for Training,
Task Analysis, and Production Supervision Components

Program Mean Absolute Mastery Decisions Mean Effors

Component | Difference Score (%) | (Absolute Difference %)

1s1 2nd
Training
(2C 1tems) 3.3 4.6 4.3 3.8
Task Analysis 10,5 4.6 6.7 6.1
(16 1tems)
Production 7.4 4.5 5.1 5.4
Supervizion
{20 1tems)
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Data collected with this instrument provide the in-service
coordi nator and the programevaluator with an eval uation of par-
ticipants' know edge of in-service information. Results from
pretest and post test multiple choice itens allow for an assess-
ment of participants' know edge prior to and subsequent to the
in-service. Data about the test itself provide the eval uator
with an index of the tests' validity and reliability.

Met a- systemic data. The primary data generated and used
by the in-service coordinator and the program eval uator is
"meta-systemc" (Beer, 1970; Crowell, 1979). A"nmeta-systent
is any systemof a higher logical type than some referent, ob-
jective systemof interest. Meta-systenic data provides the
coordinator and evaluator with a description of the training
systemand the differences between perspectives of data genera-
tors and users in that system Such descriptions cannot be
generated fromany single instrunent or data source. Miltiple
instrunents and data sources are necessary to provide this pro-
cess of systemself-description. For exanple, participants view
the in-service senminar as a means of solving training and
production problens within their organizational settings. Their
perspective and the data that support it are conplimentary to
the perspective of the STP programstaff who view the sem nar
as a neans of providing training services to direct care staff
and dissemnating the results of research and devel opnent ac-
tivities in vocational training for severely retarded adults
The coordinator and evaluator are able to generate information
based upon the differences between these perspectives and share
the information with all the data users concerned. These users
then have a nore valid and conplete representation of actual in-
service processes and products in relation to preferred processes
and products

Implications of a Multiple Perspective Approach
to Evaluating In-Service Training Programs

In this report the authors have described an in-service
semnar for trainers of handi capped persons and the eval uation
package designed to provide data for multiple users. The nul -
tiple perspective evaluation approach addressed the data needs
of instructors, participants, the programdirector, the coor-
dinator, and the programevaluator. Instrunents were devel oped
and revised as each data user provided feedback to the coordinator
and eval uator concerning the adequacy of the instruments in neet-
ing his or her needs. The overall result was an evolving in-
service programwi th a flexible evaluation design

Traditional evaluations of in-service prograns are usually
conducted within a single perspective context, typically the
research context. That is, evaluation problens have been con-
ceptualized as "research" or "nodel -building" problens rather
than "deci sion" or "political" problems (Popham 1975; Cronbach
1977). The maj or consequence of this single perspective approach
is a nethodological rigidity that prevents program evol ution and
"participatory design." Only one group of data users are served
at the expense of other users. These other users' data needs are
rarely identified and generally remain unnet.
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There are, however, a number of problens associated with
this approach which should be brought to the attention of service
staff seeking help in designing and eval uating training prograns.
One problemis the reluctance of some staff to be flexible and
tolerate change in either instruments or program conponents.

O her probl emareas include the higher costs of multiple instru-
ments and the potential for "data overload." In addition,

met hods of summarizing data and presenting data in a format that
is useful to different data users pose problens that are usually
not associated with single perspective evaluation. The use of
the Trainer Decision Analysis (TDA) instrunent, the post-seninar
meeting for discussing and interpreting data, and the posting of
mont hly summaries and graphs, are attenpts to address these
probl ens. Such neetings encourage instructors, programdirec-
tors, and in-service coordinators to use data in formative,
change-induci ng ways for both prograns and instruments. |If data
are not useful in nmaking programdecisions or are not being

di splayed in ways that comunicate to these users, then cor-
rective action cannot be taken to nodify prograns, instrunments,
and/ or displays. Programdesign and program eval uation thus
beconme a shared responsibility with the blending of nultiple

per specti ves.

In spite of higher devel opnent costs and other "change
probl ems, " the benefits of the present approach to trainers,
trainees and their organizations can be sumarized as: (1)
an evaluation that is nore responsive to the informational needs
of data users; (2) a nore conprehensive and effective training
experience; (3) a training programthat evolves to accomuodat e
the nultiple inputs fromtrainers, trainees and programstaff.

Al though the focus in this report has been upon describing
the application of a nultiple perspective eval uation approach to
an in-service semnar, the inportance of a nore detailed sem nar
content and actual data supportive of such content should not
be neglected. Accordingly, a forthcomng report will focus
upon the performance of semnar participants who have received
training and are using that training in sone direct service
capaci ty.
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A Telephone Technique for Assessing Living
Environments and Lifestyles of Retarded Adults

Introduction

| deol ogi cal , economic, and programming factors have con-
verged during the last decade to support dispersion of services
for retarded peopl e throughout normal commnity settings. One
result of this dispersion is that programpl anners, funders, and
advocates have restricted access to information about the nature
and effectiveness of available services

Information on the lifestyles of retarded individuals seems
particularly inportant for decisions about service programs. To
date, efforts to obtain such data have involved naturalistic
observation systens (Landesman-Dwyer, Stein, & Sackett, 1978],
et hnogr aphi ¢ techni ques (Edgerton, 1975; Edgerton & Langness
1978) and mail ed questionnaires and rating instruments (Bell,
1976; Collay, 1977; O Connor, 1976). Wile the utility of each
of these nethods of lifestyle description has been clearly
denonstrated, none has been used extensively for ongoing program
monitoring. The cost of observation and ethnographic techniques
and the logistical difficulties typically encountered with
mai | ed questionnaires reduce the utility of these approaches for
repeat ed program eval uation efforts. To generate regular eval-
uative data, therefore, less expensive instrunents are needed
that can be used to assess service quality and individual life-
styles in comunity prograns.

The Tel ephone Interview on Living/Leisure Environnents
(TILE) was conceptualized and designed within this problem con-
text and as a part of a nultiple assessnment strategy (Irvin,
Crowel | & Bellany, 1979) for evaluating a vocational training
programfor severely retarded adults (Bellamy, Horner &, Inman
1979). TILE applies the structured tel ephone interview nethod-
ol ogy devel oped by Jones (1974) to obtain data on selected
activities of retarded individuals

This report provides an overview of TILE and presents a
descriptive study that illustrates the information provided by
the instrument and evaluates its methodol ogi cal characteristics.
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Instrument Description

Administration of TILE involves a structured tel ephone
conversation of approximately 15 minutes in which an interviewer
who is famliar with the instrument obtains information about a
person froma caregiver who has direct contact with that person
The interviewer reads questions in order froman interview form
and records the respondent's answers on the TILE forms. Calls
are repeated at weekly intervals at preselected tines for four
weeks. -

The interviewformis divided into three sections. The
first section, an information background sheet, allows the
interviewer to obtain descriptive data on the retarded subject,
the respondent, and the residence. The second section is a
checklist of 11 behaviors. Caregivers are asked if the
subj ect performed the behaviors once, nore than once, or not at
all during the previous 24 hours. The third section of the
interview formlists 16 behaviors and program events that are
rated by the caregiver as occurring once, nore than once, or not
at all during the previous week. Two final questions in the
formallow the respondent to rate (on a 1-5 scale) his or her
overal | satisfactionwth the subject's behavior, and to report
whet her anyt hi ng unusual happened during the last week. The
InterviewFormis presented in Table 1

TABLE 1
TILE Interview Form

TILE INTERVIEW FORM

Interviewer Interviewee

Date Resldent

Znd [nterviewee (reliability)

I. Thd o opy of the following during the last 24 howrs?

ACTLVITY Yes I{ yes, onee | more than once clabarate

Arguc

Complam

L] b

Initiate soclal inter-
action

Display affcction in J
socially dcceptable wiy

Watch TV for at least
2 hours

I

Engage 1n stercotyped
repetitive behaviors

Cry

Dress independently

Reguire help washing

Require help tellcting

S oo

Complete @ regulat chore
without a reminder

CONTINUED ON NEXT PAGE
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0. mud do any of the following during the last woek?
1. Steal

2. Fix (repair} scmething

I, Destroy property uscci-

dengally

3. Usc tools independentiy
T, Leave home w/o per-
MLssI0N
t. Fight

l.eave homo for an acti-
vty other than work
W, COMMUNLEY dCtiviTy

b, wisit family

C.oovisit froend
BAlHE SN

OPPos1Le s50K

Jd. w0 oul to medls

C. $£0 shapp g

{. go for medical
treatment

g. Ticld trip

h. other

8. Destroy property deliber-
ately

. Tantrum

W kas therc o turnover in
stafi who hove conract

7
1. Was ~ the subject ol
J_group home_staff meeting?
1I. Wus the subject ol

J mecting of group home staff
and stalf outside of the group

Jvome 7

15, Md rece ve medecal
attontion {rom a2 physicum av
nursc?

14, Wus there a change or problom
in funding for 2

15, Ted have visitors
1t home?
4. friends other than group
home members.
b. familv

b, a. Was there a behavioral
program 1n effecr tor
which data 13 on Dile?

b. Did apy new preograms
begin this week for
which data a5 on file?

17. Overall how would you rate your satisfaction wth 's behavior this
past week on a S point scale, with "5" being the nost satisfied and "1" being
the least satisfied? (By satisfaction, we mean to what extent has his/her
behavi or been problemfree and contributing toward group or famly stability?).

18. D d anything unusual happen to or with this week?

Therefore, the TILE instrument provides data on the occur-
rence of one set of behaviors during each of 4 days during a
4-week period, the occurrence of another set of behaviors during
each of the 4 weeks. Depending on the information needs of the
data user, behaviors may be considered individually or conbined
into conposites for more general descriptions of the subject's
activities.
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Method

Subjects and Residences

A total of 14 commnity residences for retarded adults in
Oregon participated in the descriptive study. O the 55 group
residences in the state, 19 were selected for participation
because they were located in towns with Oregon State System of
H gher Education facilities. This selection elininated |ong
di stance tel ephone charges for the study and resulted in a
sanpling of residences fromthroughout the state. Fifteen facil-
ities out of the 19 agreed to participate in the study. In the
four facilities that did not participate, two reported that not
enough staff tinme was available to participate, one had no
clients living in group residences, and one required too nuch
time to gain infornmed consent for participation. One of the 15
facilities was dropped after the third week of the study when the
respondent terninated enployment with the agency. Two residents
at each of the remaining 14 facilities were identified randony
fromthe popul ation of each home. To insure random sel ection of
subjects, the interviewer read a pair of nunbers froma printed
list of randomnunbers, and asked the facility director to
identify, froma nunbered list of residents' names, the two
whose nunbers matched those provided. For a description of the 28
subjects involved in the study see Table 2.

TABLE 2
Subject Characteristics

Descriptor Mean Range
Mal e Fenmale Ratio (19/9) 32.6 yrs. 16 - 59 yrs.
Age
Prior
Institutionalization 12.2 yrs. 0 - 38 yrs.
No. of Residents 17.7 6 - 68
No. of Qther Residents
from Sane |nstitution 10.9 0-22
No. of Total Staff 7.8 4 - 22
Time in Residence 30 mos. 3 mos. - 10 yrs.

Obtaining Participation and Consent

Prior to conducting the structured interviews, each com
munity residence was contacted by tel ephone to request partici-
pation. Directors of the 14 facilities who agreed to participate
were asked first to select two residents as described above, and
then to select one staff nenber who spent the greatest anount of
time with the two subjects. These staff nenbers served as pri-
mary respondents during the four TILE calls. A second staff
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menber was al so selected to serve as a respondent during one TILE
call for an independent agreenent check

Subsequent to this initial phone contact, Adaptive
Behavi or Scale materials and consent forns for both respondents
and residents were sent to each facility. Interviews began for
each facility after these materials were returned

Interview Procedures

TILE data were recorded by three interviewers, two staff
persons at the Specialized Training Program and one graduate
research assistant. The sanme interviewer contacted the sane
facilities each week, at times selected by the respondents.
Initial contacts and TILE interviews occurred between Septenber
18, 1978, and Novenber 3, 1978. Calls were between 10 and 20
mnutes in duration. The interviewer identified hinself/herself
at the beginning of each call and immediately proceeded with the
TILE interview TILE questions were asked in the order they
appear on the TILE form (see Table 1). Social conversation
lengthy questions, or discussions initiated by respondents during
the interviewwere interrupted by interviewers and identified as
appropriate at the conclusion of the interview Questions re-
garding definitions of behaviors in TILE questions were answered
by interviewers during the course of the TILE interview, using
preprinted lists of behavioral definitions.

Obtaining Agreement Data

Agreement data were collected to check two potential sources
of error with the instrument: that respondents' answers m ght
not reflect actual events, and that records kept by interviewers
m ght not reflect reported events. To assess respondent agree-
ment TILE calls were placed to a second respondent at each facil-
ity,using the same procedures enployed with primry respondents.
Interviewer agreenment was assessed with a second interviewer
recording the respondents' answers during a TILE interview,
while listening to the call on an extension phone. For each
resident, agreenment checks with second respondents and with sec-
ond interviewers were scheduled for one of the four TILE calls.
This was done by listing and nunbering tines of primry TILE
calls to each interviewer and matching nunbered call tines to
nunbers obtained froma table of random nunbers.

Resul ts

The study provides both descriptive information on the group
homes and residents who participated and net hodol ogi cal infor-
mation on the tel ephone interview instrument. Descriptive data
of interest include the percent of subjects who engaged in or
experienced each of the target behaviors or programevents, and
nmore general descriptions using conposite scores. Methodol o-
gical data of interest relate to interviewer and interviewe
agreenent, reliability of scores, and concurrent validity.
Finally, the instrument provides a basis for conparing lifestyle
characteristics of residents of larger and snaller facilities
inthe sanple
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Descriptive Data

Subj ect activities and experiences. Tables 3 and 4 provide
descriptive data on 24-hour and weekly activities, respectively.
The percent of subjects who did not engage in the behavior at al
during the 4-week study is in the "no" colum. The percent
of subjects who did engage in the behavior during the 4-week
study is found in the "yes" colum. |f subjects engaged in the
behavi or once during the nonth or nore than once during the nonth,
that is reflected in percentages found in those col ums.

As can be seen in Table 3, the percentage of subjects who
engaged in independent behaviors on a daily basis is very high

TABLE 3
Daily Descriptive Data: Monthly Summary

once more than once
tems no | Y85 | guring month during month
Argue 20% 71% 14% 57%
Complain 6% 045 14% 50%
Ini1tiate Social
Interactions 11% q9% 11% 78%
Display Affection 18% B2% 18% 645
Watch T.V.
{more than 2 hours) 32% 63% 7% 61%
Display Sterectyplcal
Behavior 43% S7% 7% 50%
Cry 82% 18% 4% 14%
Dress Independently 0% | 100% 0% lo00%
Require Help Washing 68% 123 18% 14%
Require Help Toileting | 89% 11% 0% 11%
Complete a Regular
Chore Independently 0% | 100% 0% 100%

"Conpl ete a chore independently" (100% and "dress independently"
(100% . The percentage of subjects who engaged in dependent
behaviors on a daily basis "require hel p washing" (32% and
"require help toileting" (11% is fairly low The mgjority of
subjects who required help toileting did so more than once during
the nonth. This was not true of subjects who required hel p

washi ng. The percentage of subjects who engaged in appropriate
social behaviors is also high: "initiate social interaction"
(89% and "display affection" (82% . Mre than half of the

subj ects engaged in these social behaviors on a daily basis nore
than once during the month ("initiate social interaction" - 78%
"display affection" - 649% .

A high percentage of subjects engaged in negative behaviors
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on a daily basis: "argue" (71%, "conplain" (64%, and "dis-
pl ay stereotypical behavior" (57%. More than three quarters
of the subjects who engaged in these negative behaviors did so
once during the month. The percentage of subjects who engaged in
negative behaviors on a weekly basis was low “"steal: (189,
"l eave home wi t hout perm ssion" (18%, "fight" (329, "destroy
property deliberately" (14%, and "tantrumf (299%. None of
the subjects destroyed property accidentally. O the subjects
who engaged in "fight" behavior,28%did so nore than once a
month. O subjects engaging in other negative behaviors, 11%
enitted "steal " behavior, 7% left "honme wthout perm ssion"

7% "destroyed property deliberately", 11%performed "tantrums"
more than once a month

Table 4 provides data on subject and staff behaviors that
occurred during the weeks preceding each of the four TILE calls.
The independent behaviors "fix sonething" and "use tools inde-
pendently" were engaged in by a relatively small percentage of
subjects (22% 36% . Mre subjects perforned social behaviors
such as "community activities" (96%, "going out for meal s"
(79%, "shopping" (719, and "field trips" (641). "visits to
friends" (50% and by famly and friends, "have visitors" (39%
were engaged in by somewhat fewer subjects. Twenty-eight per-
cent of subjects who received visitors tended to receive them
more than once during the month.

TABLE 4
Weekly Descriptive Data: Monthly Summary
once more than ohce
ftems no ¥es | during month during month
Steal 82% 18% 7% 11%
F1x something 8% 22% 11% 115
Destroy property 100% e 0% 113
accadentially
Use tools independently | 643 6% 4% 2%
Leave home without 824 8% 1i% 7%
permission
Fight 6% 32t a5 8%
Leave home for:
commuilty AcTivity a5 9% 4 A0
family visit 55% 42% 1% 1%
visit to friend S0% 50% 214 204
meals 21% L 2% 474
shopping 294 71% 21% 50ty
medical treatment 504% 50% 32% 185
field trip Rl f4% 21% 3%
ather 71% 204 18% 11%
Destroy property 845 145 74 M
deliberately
Tant rum 71% 23% 18% 119
Staff tumover 25% 75 254% 324
Subject of staff 134 574 25% 32%
meeting 1n house
Subject of staff 78% 22% 11% 11%
meeting outside
Recelve extra medical 54% 464 25% 21%
attendtion
Problem in fundang 934 B 7% 0%
Have visitors 61% 39¢ 11% 28%
Program in effect 324 68% 0% 68%
w/data
New program w/data 58% 42% 21% 21%
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Table 4 also indicates that 57% of the residents in this
study were the subjects of in-house staff neetings, and 42%
experi enced inpl ementati on of new prograns with eval uative
data reported to be available. (S xty-eight percent of the
subjects had a programalready in effect during the week pre-
ceding each call). Seventy-five percent of the subjects ex-
perienced a staff turn-over at |east once during the nonth.
Staff turn-over was defined as a change in staff due to
termination and/ or vacation.

Conposites. These behavi oral descriptions can be conbi ned
into composites for a nore general description of an individual's
behavior. Three conposites, independent behavior, negative
behavi or, and soci al behavior, were generated to reflect
aspects of individual lifestyle which mght be of concern to
programadni ni strators, advocates, and eval uators.

The independent behavi or conposite consists of daily
"dressi ng"" "washing," and "toileting" independently, and

“conpl eting regular chores without a reninder." Wekly be-

havi ors include "repairing sone object," and "using tools

i ndependently." The negative behavior conposite includes daily
"arguing," "conplaining," "engaging in stereotyped repetitive
behavi ors," and "crying." Wekly negative behaviors include

"l eaving hone, " "steal ," "leave honme w thout perm ssion,"
"fight," "destroy property deliberately," and "tantrum™

The soci al behavi or conposite includes daily "initiating social
interactions," "appropriate affection,” and weekly "activities
away fromhone," and receiving visitors."

Scores for each conposite were derived by summng the ratings
for each behavioral category included, w th non-occurrence
counted as 0, occurrence once during the nonth counted as 1,
and nore than once scored as 2. O a total possible sumof 48,
scores for the independent behavi or conponent ranged from
21-40 for all subjects. The nean score for independent behavi or
was 30.6, with a standard deviation of 6.6. Scores on the
negati ve behavi or conposite, each of which could reach to a
maxi mum of 72 points, ranged fromO0-33 across subjects, with a
mean of 9.7 and a standard deviation of 7.9. O a maxinum
possi bl e 88 points on the social behavior conmposite, subjects
ranged from4-53, with a nmean of 24.3, and standard devi ation of
12. 9.

Methodological Information

In the previous section, data were presented for individual
behavi or occurrences and for behavior conposites. For this
reason, agreement percentages were conputed for interviewers and
respondents for both individual itens and for conposites. An
agreenent occurred when both interviewers or both respondents
recorded or supplied exactly the same answer to a TILE question.
Al'l agreement percentages were derived by utilizing the follow ng
fornul a:

_ Agr eenent s x 100
Agreements & Di sagreenents
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Agreement between respondents. Interviewee agreenent per-
centages for each TILE itemare presented in Table 5. Inter-
viewee agreenent is high for each itemexcept for "initiating
social interactions" (611) and "conpleting chores independent!y"
(7199 . Agreenent is at 751 for "going out to meals," "going
on field trips," and "watching T.V. for nmore than two hours".
All of the other interviewe agreement percentages are 791
or higher, the mgjority of which (20) are 851 or higher.
Interviewee agreement is also high for each TILE conposite
(75% 88%) .

Agreement between interviewers. Interviewer agreement is
consistently high for each TILE itemranging from 92% 100%
(see Table 5). This is also true of interviewer agreenent
for TILE conposites and for satisfaction ratings (range 98%
1009 .

Reliability. Reliability in classical test theory concerns
the consistency with which an instrunent measures a trait or
attribute. Avreliable instrument is expected to result repeated-
ly insimlar scores for given individuals relative to other
individuals tested. Johnson and Bol stad (1973) suggest t hat
evaluation of the reliability of behavioral neasurenment proce-
dures is increasingly at issue as the variety of uses of be-
havioral data expands. The reliability of conposite scores

TABLE 5
Inter-interviewee and Inter-interviewer Agreement Percentages

Dady lems  Respondend inferviewer | Weekly tems Respondent  Interviewer
Arpue 523 100% Steal 93% 100%
Complain 79% 1004 Fix semething 894 100%
Initiate secial 93% 100% Destroy property 1008 100%
interactions accidentally
D splay 614 954 lise rools 9% 100%
affection independent 1y
Watch TV (mare 75% 6% Leave home without 96 100%
than 2 hours) permission
Mmsplay stereo- 82% ] Fight 69% 100%
typical Leave home for:
behayier community activaty 893 100%
Cry 93y 100% family wisit 833 100t
Dress 963 100% visit to friend 82% 100%
independently meals 754 96
Require help 6% 26 shopping 79% 964
washing medical treatment 934 100%
Require help  160% 100% field trip 75% S5t
toLleting ather 82% 1640%
Complete a 71% 100% Destroy property 95 1003
regular chore deliberately
wndependently Tantrum 85% 100%
Staff turnover 89t 928
Subject of staff 894 100%
meeting in house 100%
Subject of staff 863 100%
meeting ocutside
Fecelve extra medical 93% 968
atiention
Problem 1n funding 8% 100%
Have visiters 89% 100%
Program 1n effect B2y 92%
with data
Hew program with data 96% 100%

obt ai ned was conputed using the split-half method. Table 6
provi des a summary of these split-half (Spearnan-Brown cor-
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rected) reliability coefficients. Split-half correlations were
performed by conparing the results of conposite data collected
during the first two and last two weeks. Split-half coeffi-
cients for the four TILE conposites range from .71 to .92
(P<s01).

Concurrent validity. The concurrent validity of a test
reflects the extent to which results agree with other neasures
of the same attributes or variables. Hi gh concurrent validity
suggests that an instrument does measure what it purports to
measure. The concurrent validity of TILE data was assessed by
conparing conposite scores with results of Adaptive Behavi or
Scale ratings and with general ratings of satisfaction. For
this conparison, five scores were derived fromthe ABS results,

TABLE 6
Reliability Data for TIL E Composites

TILE Composites/Rating

Relabilty Negative Independent Social Programimng
Descriptors Behavior Behavior Behavior Decisions
Spllt'hﬂlf T2 =k ETS *
Coefficlent | LB4 92 .88
23 hr.| weck 24 hr. | week 24 hr. | weck week

Inkervicwer 6 29 93 98 g o8 49
Percent
Agreenent

Interviewce 81 90 81 85 67 83 28

* significant at .05
** significant at .01

based on factor analyses by Nihira (1969) and Lanbert and Ni col
(1976). G ven the conposite descriptors, it was anticipated that
significant correlation coefficients woul d be obtained between
the i ndependence conposite and ABS1 (personal self-sufficiency),
between the social behavior conposite and ABS3 (personal -

soci al responsibility), and between the negative behavior com
posite and ABS4 (interpersonal adjustnment) and ABS5 (intraper-
sonal adjustment). As is apparent in Table 7, all the predicted
correl ations between TILE conposites and ABS factors were sig-
nificant at the .05 level. Further, the lowcorrelations anong
the TILE conposites and between TILE conposites and unrel ated
ABS factors suggest that the independent behavior, social be-
havi or, and negative behavi or conposites reflect different as-
pects of subject performance.

Addi tional support for instrument validity is provided by
significant agreement between the general satisfaction rating
(Item 17) and TILE conposites, sumed in all cases across al
4-weeks of data. The results of a stepwise multiple regres-
sion analysis indicate that 45 percent of the variance in the
general satisfaction rating could be accounted for by scores in
the three conmposites (R= .67). The negative behavior conposite
accounted for 32 percent of the variance (R= .56) while the
soci al and independent behavi or conposites accounted for an
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Validity Coefficients for TIL E Composites

TABLE 7

and AB S Factors and TILE Intercorrelation Coefficients

ABS Faciors TILE Compostes
TILE Parwondl Self- | Community Self: Fer<om] -0l [nrerpersonal | Intrapersondl | Tmlepembont] Social Megative
Composios [ Suffuciency Sufficiency Respone bl ity Ad s tment Ad s tmeny Behav per Behav 1ar | Behavior
Independont A4+ 3l 21 =1L B ) 28 It
Behav ar
50 tal (IEED -l 13 09
Bohavwr
Megarive [ [ 347] -
Bohav oy
*p-< 05
wp=< Ol
addi tional 11 percent and 2 percent of the variance,

Large vs. Small Facilities

28 residents,

er on every positive,

descriptors and | ower on each negative,

respectively.

Table 8 presents a summary of ABS and TILE scores for the
grouped by size of residence.

The small facility
group (less than the sanple nedian of 15 residents)

scored hi gh-
normati ve measure for both ABS and TILE
non- normat i ve neasure

except ABS5 (intra-personal adjustment) where there is no dif-

ference between group neans.

groups is found on ABS3 (personal -socia
ABS4 (inter-personal adjustnent), where the large facility group
(15 or nore residents) demonstrated |ess persona

responsibility and nore socia

TABLE 8

The greatest differences between
responsi bility)

and

and soci a

adj ust ment probl ens.

ABS Factors and TILE Composites:
Means and Standard Deviation for Large and Small Facilities

ABS Factors TILE Compostes
Size ot Pevwonal Seif. | Comeunity Sclf- Personal-Social | ineerpersondd | OTNLrapersom] B 1l gl LW
Resdence Suffleiency Suf'freiency Responzabiliry A Jusement Al justment Irdepondence | Behavior | Behoviar
saal] x .8 EL LER Ie EX E-] ]
fac1lity
§ - 15]
(N = 143 50 iE M 45 NE 3a 3 A% ] s
Lar x FEEE S 43 9 o E1 3 @l 11 1l
Fac1laty
=15
[CEERERE- ] ] [ LU 18 2 IS5 it 17 94
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Discussion

This study provides a description of an assessnent in-
strument designed to provide |ow cost data that are potentially
useful to program evaluators and data users interested in life-
style and quality-of-life data. An exanple of the use of TILE
inthe latter context is also provided with a description of
the behavior and activities of 28 randomy selected retarded
residents fromgroup facilities in Oregon. The data reported
are descriptive of both individual behaviors and differences
between large and small group facilities on TILE and Adaptive
Behavi or Scal e conposites.

The reliability and validity data reported indicate gen-
erally high quality data for both single itens and conposites.
Both interviewer and respondent agreenents were consistently
high. Split-half reliability coefficients are supportive of
high internal consistency. Concurrent validity coefficients
bet ween sel ected TILE conposites and ABS factors are .43 or
higher and all are significant at the .01 level. Although
addi tional validation data involving |arger sanples and extended
observation periods should be obtained on the TILE instrument,
the initial data presented in this study suggest that the three
conposites are valid behavioral descriptors for the 28 subjects
sanpl ed.

It is interesting to note that the satisfaction ratings
supplied by residential care facility staff were more highly
correlated with reported negative behaviors than with either
social or independent behaviors. Apparently, the residentia
care facility staff involved in this study derived more satis-
faction from subjects who did not engage in negative behaviors
than from subjects who did engage in independent or socia
behavi or s

The daily itemby item subject performances indicate that
the mpjority of subjects engaged in independent and socia
behaviors. Further, subjects tended to engage in these behaviors
during more than one 24-hour period preceding TILE calls. The
weekly behavior percentages indicate some interesting staff
behaviors. Staff turn-over was quite high during the four week
study. This may be due to the inclusion of vacations in the
staff turn-over definition. Relatively few staff nmeetings oc-
curred between staff and staff persons outside the residentia
care facility. |In addition, only slightly nore than half of the
subjects were subjects of in-house staff neetings during the four
week study. An in-house staff neeting was defined as a staff
di scussion of an individual during a staff meeting within the
group home with group home staff. Two-thirds of the subjects did
have behavioral programs in effect with data, and close to half of
the subjects experienced the initiation of new prograns during
the 4-week period. These data indicate that behavioral pro-
grans are a regular aspect of these facilities and that new
prograns are inplenmented frequently. Weekly data al so indicate
that al nost 100% of the subjects engaged in community activities
and nost of these subjects engaged in these conmunity activities
more than once during the month. The two other nost frequent
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activities which subjects engaged in away fromthe facility
were going out to neals and shopping. In addition, nore than
one-third of the subjects had visitors fromoutside the group
hone. Apparently, subjects in this sanple entered into the com
munity on a fairly regular basis.

The factor of residence size and the differences obtained
in this study presents an interesting result in relation to
previous studies. Bjannes and Butler (1974), in a study conpar-
ing two larger "board and care" facilities with two smaller
"home care" facilities, found nore independent behavior exhi-
bited at the larger facilities. The present results indicate
that the opposite is the case with the 28 subjects sanpled:
that is, small facility residents displayed nore independent
behavior than large facility residents, as shown in Table 8.

Bj annes and Butler suggest that their results were a function
of the differences in the amount of structure inposed upon the
retarded residents. Data relating to this factor are not
available in the present study.

Many potential applications of TILE exist. Quality-of-
life data may be collected with TILE in conjunction with other
instruments. TILE could be used to collect data to measure the
effect of specific treatnent interventions. Trends in TILE
data on staff turn-over, nedical treatment, and the inplenmen-
tation of behavioral programs may be of use to nmental health
professionals. Residential care facility staff may wish to col-
lect and use TILE data to eval uate aspects of their prograns,
or to conpare aspects of their prograns with aspects of other
residential programs. Finally, researchers may wish to further
explore the effects on the behavior of retarded individuals
living in small vs. large facilities, or institutionalized as
opposed to conmunity-based facilities.

References

Bell, N. J. IQas a factor in community lifestyle of previously
institutionalized retardates. Mental Retardation, 1976,
14 (3), 29-33.

Bellany, G T., Horner, R H, S Inman, D. Vocational habili-
tation of severely retarded adults: A direct service tech-
nology. Baltimore: University Park Press, 1979,

Bjannes, A. T. & Butler, EE W Environmental variation in com
munity care faciltites for nentally retarded persons.
Armerican Journal of Mental Deficiency, 1974, 78, 429-439.

Edgerton, R Issues relating to the quality of life anmong
mental ly retarded persons. In M J. Begab and S. A
Ri chardson (Eds.), The nentally retarded and society: A
social science perspective. Baltinore: University Park
Press, 1975.

Edgerton, R B., & Langness, L. L. (bserving nentally retarded
persons in community settings: An anthropol ogi cal perspec-
tive. In G Sackett (Ed.), (bserving behavior: Theory and
applications in mental retardation (Mol. 1). Baltinore:




Assessing Living Environments/183

Gollay, E. Deinstitutionalized mentally retarded people: A
closer look. Education and Training of the Mentally Retarded,
1977, 12(2), 137-144.

Irving, L., Crowell, F. A, &Bellany, G T. Miltiple assess-
ment eval uation of programs for severely retarded adults.
Ment al Retardation, 1979, 17(3), 123-128.

Johnson, S. M, & Bolstad, 0. D. Methodol ogical issues in
naturalistic observation: Sone problens and solutions for
field research. In L. Hanerlynck, L. Handy, and E. Mash
(Eds.), Behavior change: Methodol ogy, concepts and practice.
Research Press, Chanpaign, Illinois, 1973. ~

Jones, R (oservation by tel ephone: An econonical behavi or
sanpl ing technique. O egon Research Institute Techni cal
Report, 14(1), 1974.

Lanbert, N. M, &N coll, R C D nensions of adaptive be-
havi or of retarded and non-retarded public school children.
Anerican Journal of Mental Deficiency, 1976, _2, 135-146.

Landesman-Dwyer, S., Stein, J., & Sackett, G Goup hores for
the mentally retarded: An ecol ogi cal and behavioral study.
Report #2 of Devel oprmental Disabilities dient Placement
Study. dynpia: Department of Social and Health Servi ces,
1976.

Landesman-Dwyer, S., Stein, J. G, & Sackett, G A behavioral
and ecol ogi cal study of group honmes. In G Sackett (Ed.),
Qbserving behavior: Theory and applications in nental
retardation (Vol. 1). Baltinore: University Park Press,
1978.

N hira, K Factorial dinensions of adaptive behavior in adult
retardates. American Journal of Mental Deficiency, 1969,
73, 868-878.

Connor, G Home is a good place: A national perspective of
community residential facilities for devel opmentally dis-
abl ed persons. Monograph of the Amrerican Associ ation of
Ment al Deficiency, 1976, 2




NOLE:

The Naturalistic Observation of
Severely Retarded Vocational
Trainees In Non-Vocational
Leisure Time Settings

Fred A. Crowell, Nancy Weissman-Frisch,
Deborah Lamson and J. Daniel Boomer

Preparation of this chapter was supported in part by a grant
fromthe Bureau of Education for the Handi capped, Research G ant
#Q00- 760- 5455.



186/ Natural i stic Chservation

NOLE:
The Naturalistic Observation of
Severely Retarded Vocational Trainees
in Non-Vocational Leisure Time Settings

Deinstitutionalization, mainstreamng, and normalization
represent current trends in the field of nmental retardation
(Nirje, 1969; Rosen, 1975). Devastating critiques of living
conditions in institutions and a growi ng concern for hunman
rights has shaped social consciousness to view institutionali-
zation as inadequate and dehumani zi ng (Wl fensberger, 1972).
Recent legislation has reflected this trend by prescribing
guidelines for the delivery of vocational, (Vocational Rehabil-
itation Act, 1973) medical, (Watt v. Anderholt, 1971) and
educational (P.L. 94-142) services. At the community |eve
detail ed standards for program devel opment and eval uation are
bei ng established. Unfortunately, little enpirical evidence
exists to indicate exactly what services are needed to provide
viable alternatives for the deinstitutionalized retarded individ-
ual . Thus, this massive nove to deinstitutionalize has been
described as a "...large-scale poorly controlled human experi -
ment, guided by good intentions and econonic considerations of
politicians, planners, parents and professional s" (Landesman-
Dwyer, 1976, p. 1). What is lacking is conprehensive assess-
ment of the social/physical environment of the retarded. Data
yi el ded through such assessment could provide an enpirical basis
for change as well as facilitate evaluating the effects proposed
change could have on the lives of retarded individuals

A mgjor innovation in large-scale descriptive studies has
been the use of naturalistic observation systenms to obtain a
more accurate and conprehensive picture of the conplexity of
the social environment of the retarded. As change agents, such
a conprehensi ve understanding of the conplex social system could
facilitate our attenpts at intervening and produce nore effec-
tive interventions. Naturalistic observation may suppl ement
ot her assessment procedures and provide inportant additiona
data for several reasons. First, naturalistic observation
systems are generally high fidelity narrow bandwi dth devices
(Cronbach, 1970); that is, the focus of measurement is on high
accuracy of detail across a small range of outcones such as is
required for pinpointing (the subtle) social contingencies
Second, use of naturalistic observation enables collection of
data which is not dependent on the verbal skills of the
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i ndividual being assessed; a skill deficit characteristic of the
severely and profoundly retarded. The third advantage of natu-
ralistic observation in programevaluation is the potential use
in measuring both behavior and concurrent environmental events.
Rel i able monitoring of covariation over time between specific
behaviors and stimuli can provide an enpirical basis for many
treatment decisions in program devel opnent and inplenentation

Service delivery to severely and profoundly deinstitutional-
ized nentally retarded individuals requires that change agents
careful ly assess the existing social/physical environment. This
will facilitate identification of individual needs, program
devel opment, and program eval uation. Naturalistic observation
i s one approach that yields objective, context-bound data
while avoiding the potential bias of retrospective research
techniques. Naturalistic observation, reliably used, can
greatly increase our know edge of the culture of retarded persons
which, in turn, can formthe basis for program devel opment
and eval uation

The maj or purpose of this paper is to provide a description
of a naturalistic observation instrument that was devel oped to
assess the quality of life of severely retarded adults. The
authors also provide descriptive data obtained during a continu-
ing program eval uation effort involving vocational and comunity
living skills training of severely retarded adults (Bellany,
Horner, and Inman, 1979)

NOLE: Naturalistic Observation of Living Environments

Instrument Description

The Naturalistic Chservation of Living Environments (NCLE)
systemwas designed to record the behavioral/environmental inter-
actions of severely and profoundly retarded adults during un-
structured, leisure-time activities. The NOLE systemis a 10-
second, fixed interval observation systemconsisting of 29
behavi or categories and five setting categories. Cbservations
are recorded every 10 seconds on a 2-page coding form (Figure
1) which contains: (1) a header section, (2) interval nunbers
(1-30), (3) space to identify the nunber of adults and peers
present during each interval, (4) setting categories, and (5)
behavi or categories. The five setting categories and 29 behavior
categories are defined in Appendix A

Observer Recording Procedures

(oservers record events every 10 seconds by observing
subjects for 5 seconds and using the other 5 seconds to record
observations. During each 5 second recording interval, hash
marks are made through each synbol representing the coded behav-
ior. Any changes in the nunber of adults or peers present or
changes in settings are also recorded in the appropriate col ums
(oservers are synchronized to observe and record at 5 second
intervals by nmeans of a "beeper"” tone emtted through earphones
from the recording clipboard
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Day
Subject Date Obsetver Time Period
Line|#A | #P | Settng Ad Phy. Contact Social Contact Compliance
1 DwREB SOBTV | Y OB P A A P LA R o
Wy P A T\-’1 S E Ag Po 5p o1]]
2 DWRE SOBTY {¥Y OB PP &G A F LA DR vyl
] PA TV 5 E As Ps SP oy
3 DWERB SOBTV Y OB PP JAG A P LA DR o
Wy P A TV 5 E Ay Pg 5r (on]]
4 ODWRE SOBTY (Y OB PP [AG & P LA DR o
Wy PA TV S E Ag Py SP e
S DWEREP SOBTV |Y OB PP |AC A F LA DR oo
Wy PA TV S E As P Sp 0y
6 DWRB SOBTV 1Y OB PP 1AGC A F LA DR o0
Wy PA TV, s L Ag Pg SP ]
7 DKWRB SOBTV |Y OB PP |aC A P 1A DR 0
W) PA TV S E Aq Py SP 0y
8 DWREB SOBTV |Y OB PP [AG A P LA | DR (od}
Wy PA TV $ E As D Sp fod)]
See Appendix A for code categories.
FIGURE 1

NOLE Recording Form

Observer Training Procedures

NOLE observers are trained to reach an 80 percent agreenent
criterion for 15 minutes of observation on each of two consecutive
days. The agreement percentage is conputed for each category
by dividing the nunber of agreements by the total agreenents
plus disagreements and nultiplying the result by 100. A detailed
description of the five phases of observer training is included
in the NOLE Training Manual (Crowel |, Lamson, Weissman-Frisch, &
Bel | any, 1977).

NOLE Descriptive Data
Overview

Naturalistic observation' codes have been used in a variety
of settings but their use in providing descriptions of activities
and environnents of retarded persons has been quite limted (lrvin

Crowel I, and Bellamy, inpress). The descriptive data presented
in the remaining sections of this paper specifically focuses upon
social, independent and negative (non-normative) behaviors in a
quality of life assessnment context. In addition to the NOLE

instrument, data will be presented from several rating instru-
ments drawi ng upon the ratings of parents and caretakers
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Met hod

Subj ects. The observation data reported in this descriptive
study was collected on a total of 33 severely retarded adults
at three training sites in the northwest which are replicating
the vocational training nodel devel oped at the University of
Oregon's Specialized Training Program A description of subject
characteristics in presented in Table 1.

TABLE 1
NOLE Descriptive Data Replication Sites

Descnptor Seattle Reno Spokane All Sites
Age vange 21-47 21-3% 26-50 21-50
Mean age 31 26 35 31
1.Q. range 15-33 5-23 22-33 5-33
Mean 1.0 24 14 31 23
Mo, of malcs ] 4 5 15
No. of femalcs 5 5 7 17
Residence:

Pavent 's home 6 H 7
Group home 9 9

ICF 3 11 14
[nstitution 2 2

Procedures. NCLE observations were nade at four-nonth
intervals on each subject for a 15-nminute period on each of three
consecutive days. The 45 minutes of observation were recorded
during unstructured leisure tine periods for each subject.

During one 5-nminute period for each subject, two observers
recorded observations in order to obtain an estimte of observer
agreenment. At each 4-nmonth observation period, data were al so
collected fromsignificant others (parents, group home staff)
who rated each subject on the Becker Adjective Checklist (BAQ
and the Adaptive Behavior Scale (ABS)

Instrunment Descriptors. For the purposes of data reduction
and maki ng statements about normative and non-normative differ-
ences or life style characteristics of these 33 retarded trainees,
a nunmber of conposite descriptors were selected for each of the
three instrunents. A factor analytic study by Bellany and Irvin
(1977) on the BAC provided five factors used as descriptors in
the present study. These factors were: withdrawn (Bl), dis-
ruptive (B2), inconpetent (B3), tense (B4) and non-conpliant
(B5).
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A second five factors were selected for the ABS descriptors
that conbined a nunmber of donmain and sub-domain scores. The
five ABS factors are: personal self-sufficiency (ABS 1),
comunity sel f-sufficiency (ABS 2), personal-social responsibility
(ABS 3), inter-personal adjustment (ABS 4) and intra- personal
adjustment (ABS 5). The first three factors were identified in
a study by Nihira (1969) and the last two factors were identi-
fied by Lanbert and Nicoll (1976).

In addition to the single NOLE category of "aggression",
four NOLE conposites were selected as was a neasure of "social
complexity.” The NOLE conposites include: total deviant (TD),
whi ch conbi nes categories AG Y, and NC (non-conplianceT,
total social interacts (TS), conbining all adult (A), peer (P)
and subject-initiated interacts (As, Ps); subject-initiated
interacts (SIl), which include both directive and supportive
interactions; and environnmental support, which includes the
categories of adult support (ASP), peer support (PSP) and adult
or peer conpliance to subject-initiated directives. The
social conplexity (SO descriptor consists of an information-
theoretic measure of the variety of each subject's social
behavi or expressed as the observer's relative uncertainty (HR)
and is conputed according to the follow ng formula:

Hr=< - Plog;p

Hrax

where " -p log" p" is the average uncertainty measure for a
given set of categories and "Hmax" is equal to | og"N, where N
refers to the total number of social categories (Mller & Frick,
1949). The H* neasure, or SC as labeled in the present instance,
can vary from0 (total redundancy, stereotype) to 1 (maxinum
conpl exity, variety).

Results

The observer agreenent percentages (conputed by dividing
the smaller nunber of category frequencies by the |arger nunber
of frequencies, sunmed across categories for each conposite)
are presented in Table 2 for the aggressioncategory and the four
conposites. Al five agreenent percentages are within an accep-
table range of 69 - 100% agreenent, given the structural and
functional conplexity of the NOLE system Table 2 al so indicates
high split-half reliability coefficients (Spearman - Brown
corrected) for 17 workers at the Seattle and Reno sites. The
coefficients were conputed by conparing the first 22.5 nminutes of
an observation session with the second 22.5 mnutes.

Table 3 presents descriptive data on the 33 subjects grouped
according to type of residence, averaged across 1-3 (4-nonth)
observation periods for each subject. Looking first at the NOLE
categories, several differences between residence grouping are
quite noticeable. Small facility (< 10 residents) subjects
di spl ayed nore aggressive behavior than either of the other
groups. Their total deviant rate (responses/mnute) is also
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TABLE 2
NOLE Categories: Observer Agreement Percentages
and split-half Reliability Coefficients

NOLE Categories Seattle Renc Spokane Mean split-half r

Aggression 98 92 100 97 .4
Total Deviant 73 65 70 69 L83
Total social 66 75 80 74 .84
Subject-initiated
social contacts 76 80 76 7T .89
Environmental

support 75 73 7% 75 .85

hi gher than the fanily hone and large facility groups (>10
residents). Although the social conplexity index is sonmewhat
hi gher than small facility residents, all three groups fall
within a mddle range of behavioral conplexity. Conparative
data on mld and noderately retarded persons on this neasure
woul d be interesting but is not currently avail able.

Table 3 also indicates that subjects who live in the large
residential facilities initiate nore social contacts than those
who live with their fanmilies or in a small group facility. In
terns of total social interactions and environmental support,
however, the famly honme group and small facility group exhibits
t he hi ghest rates.

TABLE 3

Descriptive Data on Three Types
of Living/Leisure Environments

NOLE Becker Adectiva Checklisi Adaptne Behawoar Scale
Rewpdener l ]
Twpe Va m Ts ST L5 w0 1 2 " L] 3 1 z 3 4 k]
Pamtly X L e 452 -16 90 -1 9]-3 [N I A TR 455 6455 1460 T
|
(h="3 %D 37 13 2 eu a9l 34 128 [ 57 [ - T 123|300
Sm |l K3 30 it 588 | -4 1 |-7 6| 67 (2.3 ST e 1 23 a0 YL ad e 16
Gaoup
Facilice w0 3" a= g ii e (It i (95 j8l 24 B 46 32319182
[h=9)
Large K Al 14 4091 -15 1|- k5 |2 9 -1 E T O RO . ¥ B Sl O |
Croup
lacylity 8D 45 % REER B | Rt T2 0 & 195 81 &p 19537
[h=16}
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As m ght be expected, the BAC and ABS nean ratings indicate
that individuals living at home with famlies are seen as dis-
pl ayi ng nore normative, problemfree behavior. The ngjor dif-
ferences between the large and small facility groups show up
on ABS4 (inter-personal adjustment) and ABSS (intra-personal
adjustment). Small facility residents displayed more socially
devi ant and disruptive behavior than large facility residents,
confirmng the NOLE results for these same groups on the aggres-
sion and total deviant descriptors.

A second type of descriptive data, shown in Figure 2, com
pares the percentage of tine that residents in the three types
of living environments spent in total deviant, total social, and
subject-initiated activities. The mean rates for each group
of residents were converted into percentages by dividing each
rate by the maximumrate of 6 responses per mnute. The snall
facility residents were engaged in deviant activities al most a

Family Home: Fg
Small Facality: S |

1001 Large Facility: L [

-
L%}

Percent of time
L%
[==i

Foos o F s |
TD TS
FIGURE 2

Percent of Time in Total Deviant (TD), Total Social (TS) and
Subject-initiated (SI) Activities for Three Living Environments

quarter of the tinme they were being observed conpared with the
famly residence (12% and the large residence (14%. Differ-
ences in total social and subject-initiated percentages were
m ni nal .

Discussion

The data generated by the NOLE systemin this report is
descriptive of severely retarded adults within three types of
residential facilities. The data presented reveal ed behavi oral
differences between these settings on several conposite NOLE
variables that were essentially replicated by sinilar neasures on
the Becker Adjective Checklist and the Adaptive Behavior Scale.
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The present study confirms the results of a study by Bjaanes
and Butler (1974) conparing two |arger "board and care" facili-
ties on the variable of "independence." |In both cases the
large facility residents denonstrated nore independent behavi or.
Additional ly, the present results indicate that the severely
retarded adults observed in a fanily environnment are nore
i ndependent than those observed in the two types of group
facilities. While suggestive of setting differences, the pre-
sent data is based upon a small nunber of residents at only a
few residence facilities (only one in the case of small group
facility). The data are presented as a nmeans of providing an
exanpl e of one application of the use of the NCLE instrument in
asking questions about quality of care or quality of life issues
in designing service delivery prograns for retarded persons.

Quality of Life Assessment

Wth increasing enphasis upon deinstitutionalization,
normal i zati on, and community-based prograns, there is a grow ng
concern about the assessnent of quality of life of retarded
persons (Edgerton, 1975; O Connor, 1976; Landesman-Dwyer,
Stein, and Sackett, 1976). Evaluation instrunents are needed
whi ch provi de programmanagers with descriptive data on life
styles and activities of retarded persons in a variety of
environmental settings. The NOLE observation systemdescribed
inthis report is a potentially useful instrument for providing
quality of life data on activities and behavi or of retarded
persons in living/leisure environments.

The rationale for the selection of the NOLE categories and
conposites is based upon a conceptualization of "quality of life"
that stresses increased participation in vocational and soci al
activities. Such participation is inconpatible with stereo-
typi cal, negative behaviors including aggressi on and non-com
pliance. Increased participation is also assumed to increase
the conplexity of the behavioral repertoire as indexed by the
NCLE categories. Finally, it is theorized that QOL is enhanced
by increased support froman individual's environment. G ven
the NCOLE categories one can devel op a nunber of conposite
nmeasures, such as those used in the present study, to assess
QL of retarded persons in a variety of settings.

Gven the rationale for QOL assessnent, how does the present
data informus about the life-styles and quality of Iiving/
| eisure environments of retarded persons? The image generated
by the data is one of an environnent that is not very supportive
or responsive to severely retarded persons. It is an environ-
ment where participation in social activities and deci sion-
making is extrenely linted as indexed by the number and ki nds
of interactions observed across residences and subjects. Posi-
tive, supportive physical contacts occur infrequently when
initiated by either the subject to adults and peers or when
the latter initiate such contacts to the subjects. Al though
aggr essi ve behaviors are |ow probability behaviors, stereotypical
behavi ors are frequent enough to be inconpatible with the
subject's participation in many social activities.
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Al though naturalistic observation instruments such as NOLE
can and shoul d be used in program eval uation applications, the
data that is generated is necessarily of a single perspective
type. Quality of life assessnent, in either a descriptive sense
or as a measure of programinpact, demands nultiple measures,
conbi ni ng conpl enentary perspectives (Crowell, in press). Wen
conbi ned wi th measures representing other perspectives the
NOLE systemmay be useful in contributing to our total pool of
know edge about the quality of the retarded person's environment,
the conplexity of which is too often reduced to match the sim
plicity of one's single perspective assunptions. Edgerton
(1975) has stated the case nost persuasively:

But then science itself, at |east according
to some, is not the reduction of conplexity
to sinmplicity, but the process of understand-
ing conplexity inits own right.

| say all of this because | have come
to realize that there is far nore to mentally
retarded persons than | had previously realized.
M/ own witing about nentally retarded persons
does not seemto ne wong, it is sinply un-
finished. Not only have | not got to the
bottomof things, | cannot even guess where
the bottomis. So | endwth a cautionary
note, for nyself, if no one else: nentally
retarded persons, even though they may have
| esser skills and capacities than the rest of
us, are neverthel ess conpl ex persons who live
i nmensely conplicated lives, like the rest of
us (p. 137-138).
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Colums 11.
and (NN
Col um 1V
Col um V:

Appendix A
BEHAVIOR CODE CATEGORIES

The observer will maintain an ongoing record of the
nunber of nonresident adults (#A) and the nunber of
resident adult peers (#P) by counting and recording
this nunber in their respective colums. At the on-
set of the observation period the observer will
recode with each addition or subtraction of peer or
adul t .

The location of the subject being observed is
described in terns of 5 optional behavior settings.
Sel ect that option which best describes the setting
at the onset of coding. Code again when either the
setting changes or when begi nning a new codi ng sheet.

Db Dning is coded when the subject is engaging in
activities related to eating and/or is within a
setting designated for dining,

W Wrk is coded when the subject is engaging in
discrete type tasks. Discrete here refers to
behavi ors that involve making a single change
in the present environnent, e.g., dusting (from
dusty to not dusty) and sweeping and/or within
a setting designated for work rel ated activites.

WT: Wrk-1 is coded when the subject is engaging in

conti nuous or conbi nati on of continuous/discrete
tasks such as dusting then sweeping then doing
the dishes; a series of related tasks; within a
setting designated for work related activities.

R Recreation is coded when the subject is in a
setting designated for leisure type activities.
This category will include infornmal |iving room
type settings and/or fornalized recreational
areas such as gane roons, TV roons, etc.

B: Break is coded when the setting is characterized
by transition fromone activity (such as eating)
to anot her (such as watching TV).

Attention. The apparent focus of the subject's vis-
ual attention is coded each 10 second interval.

It may be focused on:

S:  Self denotes attending to subject's own body
(looking at one's hand or adjusting cl othing).

Ob: (bject denotes attending to any (and all) inani
mate objects (wall, toy, furniture) and any (and
all) non-human ani mate objects (aninals, plants,
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etc) within the environment.

TV: Tel evision denotes attending to the television
di scretely; |ooking at TV-1ook away, |ook back
(duration-3 seconds or | ess),

TVi: Television denotes attending to the television
with dual nodality, looking and listening with
a continuous response (duration - 3 seconds or
nore),

Col um VI : The non-verbal physical interaction between the sub-
ject and the environment may be coded:

Y: Stereotypical behavior which denotes that the
subject is engaging in repetitious body nmove-
ments or fixating on a single body part, which
are judged by the observer as non normative. Y
may be coded sinultaneously with other behavior
codes.

S:  Self denotes normative touching of body parts.
OB: (bj ect denotes subject object interaction

characterized by object function and/or norma-
tive non-repetitious continuous notions.

PP:  Positive Physical denotes a physical show of
affection toward another person in what is
judged as in a normative and positive way.

E: Denotes a physical noverent involving the
subject's total body, fromone spatial position
to anot her.

Colum VII: The verbal, vocal or gestural interaction between the
subj ect and anot her person may be coded:

AG  Aggressi on which denotes physically aggressive
acts directed at self, objects and other indi-
vi dual s

A Adult denotes an adult initiated social inter-
action which includes non-directive, directive
(doubl e coded with DR) and supportive (double
coded with SP) statenents.

As: Adults denotes a subject initiated social inter-
action directed toward a non-resident adult.

P:  Peer denotes a peer initiated social interaction
whi ch includes non-directive directive (double
coded with DR) and supportive (double coded with
SP) statements directed toward the subject,

Ps: Peer, denotes a social interaction initiated by
the subject and directed toward a peer.
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LA.  Laugh denotes vocal laughs or sustained smling
by the subject. LA can be double coded.

Colum VI11: Al adult or peer initiations are coded as they
occur with only one initiation coded per 10-second
interval. These will be coded as:

SP: Supportive which denotes verbal or physical
interactions directed at the subject by either
an adult or a peer, e.g., verbal praise, en-
couragement, conversation, snmiling. Supportive
statenments inply that the adult or peer approves
of the subject's behavior and expects no changes
in that behavior.

DR Directive denotes verbal or physical interactions
directed at the subject by either an adult or
peer in which the subject is directed to change
activities, is corrected for her/his behavior,
is criticized, or is asked a question.

Colum IX Following all directives fromadults or peers the
subject's behavior will be coded CO (conpliance).
Non- conpl iance is not coded but cal cul ated by sub-
tracting the nunber of COs fromthe nunmber of
directives given. The coder will do this at the
conpl etion of the observation session.

CO Denotes conpliance to a directive froman adult
or peer.

CO': Denotes conpliance of the adult or peer to the
question, request or other directive initiated
by the subject.

NC: Denotes non-conpliance to an adult or peer-
initiated directive.

NC,: Denotes adult or peer non-conpliance to subject's
directive.

Procedural Category: In all coding intervals where the view of
subject is obstructed (nmoving to another room behind
a large object, etc.) the observer places a check
mark (/) in the attention col um.
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The Trainee Performance Sample:
Improving Vocational Skill Assessment
of Severely Retarded Adults

Despite the general tendency within special education to
question the instructional utility of normreferenced tests (e.g.,
Popham 1974; Salvia & Yssel dyke, 1978), increasing deinstitu-
tionalization of severely/profoundly retarded adults has created
exactly that situation where normreferenced tests can serve
appropriately: the selection and placenent of individuals in a
reasonably objective, enpirically validated fashion (Anastasi,
1976). Yet, arecent survey of vocational assessment instrunents
currently available for this population yields rather dis-
heartening results (Hal pern, 1978). Despite the great strides
made in providing successful vocational training for severely
retarded individuals (e.g., Bellany, Horner & Inman, 1979; Cold,
1973), little has been achieved in the way of vocational assess-
ment instrumentation for this population. The general tendency
of Bellany et al. (1979) and others (CGold, 1974; Haywood, 1975)
is toward idiographic task-specific behavioral assessment. \Wile
this methodol ogy certainly is superior to traditional norm
referenced testing for ongoing analysis of individual worker
performance, it does not aneliorate the problens raised by de-
institutionalization--nanmely, to place large groups of severely
retarded adults in appropriate training prograns.

The type of instrunment typically advocated for vocational
assessnent is the work sanple (KuTman et al., 1975), "a well
defined work activity involving tasks, materials and tools
which are identical or simlar to those in an actual job or
cluster of jobs" (Kulman et al., p. 55). Despite its surface
appeal, there are numerous problens in applying work sample
met hodol ogy with severely retarded persons. For one thing,
as Hal pern (1978) observes, work sanples are often nuch nore
highly contrived than they purport to be; few capture the essence
of on-the-job work performance. In addition, the validity of
wor k sanpl e assessnent has not been established. Rosenberg's
(1967) predictive validity studies of the TONER (Testing Orien-
tation and Work Eval uation in Rehabilitation, 1974), one of the
most highly devel oped systems of work sanples, denonstrated
extremely weak, nonsignificant relationships between TOAER
scores and worker performance.

Even if there were enpirically validated work sanples avail -
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able for retarded persons, they would be of dubious val ue for
severely retarded adults for several reasons. First, work
sanpl es measure the products of prior learning. Individuals with
i npoveri shed educational and training backgrounds are heavily
penal i zed on product nmeasures (lrvin & Hal pern, 1979). Recent-
ly, a process approach has been proposed as an assessnent

met hodol ogy with severely retarded persons (Budoff & Hamlton,
1976; Feuerstein, 1972; Ilrvin & Hal pern, 1979). In process
assessnent, an individual's ability to benefit frominstruction
(or training) is measured. Initial results with EMR students
indicate greater predictive validity for process neasures than
conventional 1Qtests (Budoff & HamIton, 1976). Al so,

Comel | 's (1976) review of predictive validity in the psychia-
tric field indicated that assessnent of current skill level is
often not a potent predictor of future performance, unless
suppl enented by other information on the client and rel evant
environmental settings.

Anot her problemw th work sanples is that they adopt a
macroscopi ¢ approach toward eval uating performance. Qurrent
practice denonstrates that successful vocational training for
severely retarded workers depends on the m croscopic break-
down of large tasks into snall conponents so that chains of
behavi or can be taught (Gold, 1973; Bellany et al., 1979).

A final concern regarding work sanples is that the crite-
rion behavior they purport to predict, ultimate level of produc-
tivity, may not be the nobst appropriate criterion variable,
especially in light of accunul ating evidence of the effects of
task and situation variables on both |earning and productivity
of severely retarded persons. |t seens nore sensible to focus
on the amount of time required for training an individual,
given a detailed training procedure and a specific work task.
Thi s approach focuses attention on the fact that an individual's
| evel of vocational achievenment is not static, but can be al -
tered through appropriate training.

Wth this approach the question for eval uati on becones one
of predicting training tine needed to learn a specific task.
The first step is, of course, to identify individual attributes
which correlate with this criterion. A related assessnment ques-
tion is whether individual attributes interact with specific
variations in training procedure, so that different procedures
are nmore efficient with different individuals. The major pur-
pose of our research derives directly fromthese concerns and
i nvol ves devel opment of a vocational assessment instrunent for
use with severely retarded persons that:

1. UWses brief tasks as test itens, rather than |onger
wor k sanpl es;

2. Uses a process rather than a product approach, i.e.
provides nmeasures of an individual's ability to benefit
fromcurrent training rather than prior know edge; and

3. Wilizes training tinme for specific tasks, rather
than ultimate client productivity as criterion measures.

One approach to vocational assessment instrumentation for
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use with severely retarded persons which incorporated sone of
these features was conceived by Bellany and Snyder (1976). Their
Trai nee Performance Sanple was designed to predict training tine
(and cost) for severely and profoundly retarded adults. The
under | ying assunption was that severely retarded adults can be
trained to perform conplex vocational tasks such as construction
of cabl e-harness assenblies (Bellany et al., 1979), or bicycle
brakes (CGold, 1973), but that the anount of training tine
necessary woul d be variable fromindividual to individual. The
underlying premise was that if a test was constructed of itens
that sanpled in a representative fashion the domain of tasks
commonly used in vocational training for severely retarded

i ndividuals, the conposite score should have sone predictive

validity. Itens were selected that paralleled many of the
conponents of the Specialized Training Program a vocationa
training programfor severely retarded adults. Itens were selected

whi ch involved tasks requiring visual discrinination of ninina
differences, two-hand coordination, and sequencing of task com
ponents (see Figure 1 for exanples).

()

@

O

FIGURE 1
Sample Items from Trainee Performance Sample

The two unique features of the initial version of the
TPS were: Strict adherence to the use of specific versus genera
norns (Parker 8, Hansen, 1976); and nodified incorporation o!
the learning potential nodel (lrvin 5 Hal pern, 1979; Feuerstein
1972). To meet the first criterion, the test was normed ex-
clusively on a sanple of severely/profoundly retarded adults at
a state institution in the Northwest. Incorporation of a nodified
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learning potential nodel was the mpst innovative feature of the
test. Each of the 30 itenms included a training procedure wthin
the test item Two types of procedures were used--nodeling/

mat ch-t o- sanpl e techniques (on 26 itens) and physical pronpts (on
the remaining 4 items). Thus, to sone extent, the initial ver-
sion of the TPS measured ability to benefit frominstruction
rather than prior know edge

The TPS also incorporated a correction procedure within the
format. If an individual correctly performed the itemon the first
trial, s/he was sinply asked to "do it again". |If s/he was
unsuccessful the first time, the test admnistrator repeated the
model (or prime) offering the exam nee an opportunity to benefit
froma correction procedure (see Figure 1). Individuals who
performed correctly after correction received 1 point, those who
met the criterion on both trials received 2 points, and those who
wer e unsuccessful both times receive 0 points. Total scores on
the TPS as initially standardized ranged from0 to 60 (X= 30.8,
sd = 17.6). Psychometric anal yses denonstrated a remarkably
high internal consistency (Coefficient a = .961), and high test-
retest reliability (r* = .91). Exploratory studies in cri-
terion-related validity appeared promsing. There were reason-
ably strong appropriately negative correl ati ons between the TPS
scores of 111 institutionalized adults and the training tine
necessary to teach several vocational assenbly tasks (such as a
3-piece heat-sink assenbly) via a variety of types of chaining

procedures (nedianr = -.72). However the relatively snal
sanmpl e size per task, and the very limted domain of smnal
assenbly tasks selected, limts the generalizability of the

validity findings.

In 1977, a decision was made to revise the Trainee Per-
formance Sanple. The major purpose of the revision was:

1. To increase the range of potential appropriate exam nees
to include individuals classified as |ow noderate nen-
tally retarded

2. To sanple, in a systematic fashion, type of task and
instruction di mensions; and

3. To conformto APA test devel opnment guidelines regard-
ing reliability and validity

The original TPS (Bellany & Snyder, 1976) enphasized the use of
instruction by models, with only a few items involving physica
pronpts and none involving verbal directions only. The articu-
lation of a conprehensive vocational training methodol ogy for
severely retarded individuals (Bellanmy, Horner & Inman, 1979)
enabl ed a nmore systematic approach to the generation of test
itens.

Method
Instrumentation

Content validity. Content validity has becone an increas-
ingly important concern in psychonetric thinking in the past
decade (Anastasi, 1976; Becker & Engel mann, 1976; Salvia &
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Yssel dyke, 1978). This reflects two current trends in field

of measurement. The first is a concernwith linguistic validity
(Payne, 1975), an attenpt to clarify exactly what is nmeant by
terns |like "reading conprehension ability," "vocational com
petence," and "mathenatical aptitude." The second is the ten-
dency towards the use of criterion-referenced tests (Popham
1974), or donmain-referenced tests (Hvely, 1975), where the
exact domai n of objectives or behaviors to be neasured is clear-
ly specified. Halpern (1978), anong others, has indicated sone
of the drawbacks of using criterion-referenced tests in vocation-
al assessment, i.e., the difficulties in specifying every-

thing of inmportance as a behavioral objective, and the |ack of
a method for assuring that the specified domain has real pre-
dictive validity. These argunments seemparticularly appropriate
for a relatively global neasure |ike the Trai nee Performance
Sanple. The revision of the TPS involved efforts to incor-
porate some of the innovative ideas of the devel opers of cri-
terion-referenced tests within the framework of conventional
normreferenced assessment. That is, itemtypes are nore anal o-
gous to typical criterion-referenced test itens, but inter-
pretation of individual performance corresponds nmore closely to
traditional normreferenced approaches. A major difference be-
tween the two versions of the TPS is a cl earer methodol ogy for
itemsel ection on the revised TPS, which incorporated concepts
frombot h donai n-referenced tests (Hvely, 1975) and instruc-
tional | y-based tests (Becker & Engel mann, 1976). An itemgen-
erating grid was devel oped based on the vocational training

met hodol ogy of the Specialized Training Program (Bellany, Horner
5 Inman, 1979). Figure 2 illustrates the three conponents of
the grid-type of instruction, task attributes, and nunmber of
objects involved in the task. The grid was used as a basis for
generation of itens. Sometines the denmands of feasibility and

I ogi c made sone cells inpossible to fill. The three types of

i nstructions--nodel / mat ch-to-sanpl e, physical pronpts, and ver-
bal directions are the three types of training procedures em

pl oyed in vocational training for severely retarded adults.

Use of the grid insured that one-third of the test itens
woul d enpl oy each procedure. The task attributes--m nimnal
di ff erence, coordi nated two-hand novenent, if-then rule, se-

qguenci ng, conjunctive stimulus control--involved out of Bell any,
Horner, and Inman's (1979) task anal yses of vocational tasks.
Bellany et al., believe that these might serve as difficulty

descriptors for vocational tasks. Use of the grid also insured
that each of these task attributes was representatively sanpl ed
across both instructional formats and tasks w th varying nunber
of component objects. In addition, one-sixth of the itens were
sel ected to have none of these attributes present, presunably
"easy" itenms. The third dinension of interest in itemdevel op-
ment/revi sion was nunber of objects within each task. This
conponent has less of a theoretical rationale; rather, it serves
to guarantee a variety in types of test itens. Finally, to
insure that the verbal instructions were not beyond the recep-
tive | anguage capacities of the popul ation, a Basic TPS Vocab-
ulary List (Figure 3) was designed. The grid and the vocabul ary
list were adhered to as much as was logically possible. Certain
grid entries were either logically inpossible, or instructionally
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Single Double Movemant

Verbal 3 jtems 6 items 1 item

Model 3 items 6 items 1 item

Prime 3 3 ftems 6 items 1 item
Dimension 1 Di mension 2
1. Verbal Directions 1. Manipulation on Single Object = SINGLE
2. MNbdel / Mat ch- t o- Sanpl e 2. Manipulation on 2 or Mre Cbjects = DOUBLE
3. Physical Prime 3. Physical Mvement - or Position: No

oj ects = MOVEMENT

Difficulty Descriptors -- Dichotonous -- (Sanpled represen-
tatively across instructional format and number of objects
di mensi ons)

None Present

Mnimal Difference

Coordi nated (2-hand) Movenent

1f-Then Rule

Conj unctive Stimulus Control (i.e., 2 Stinmulus Conponents)
Sequence of Mvenents Required

FIGURE 2
Item Blueprint for Generating TPS Items

ORrRWNRERO
o momoan

unsound (such as teaching visual discrimnation by the use of
physical prines). A total of 31 revised or newy devel oped
itenms were piloted.

Concurrent validty. The search for instrunents to ascer-
tain concurrent validity was problenatic because of the |ack of
vocational rating scales appropriate for a severely handi capped
popul ation. The two nost likely contenders, the San Francisco
Vocati onal Competency Scal e (Levine 5 El zey, 1968) and Pal mer's
(1974) vocational rating scale, were deened inappropriate.
Though bot h possessed adequate reliability and validity charac-
teristics (Buros, 1972), they were clearly geared for use with
m | dl y handi capped persons; nany itens were not relevant to
activities engaged in by severely retarded workers.

Pal mer's (1974) factor analysis of his checklist was used
as a basis for insuring broad, representative sanpling of
behaviors in a newy created supervisor's checklist which in-
cluded only behaviors appropriate for severely/ profoundly
retarded individuals. Palner found four najor categories of
wor k behavi ors which correlated with vocational success:
stability of worker's performance ability to follow instructions,
soci al / cooperation and peer relation skills, and coordination and
physical dexterity skills. Palner's categories and sub-cate-
gories were used as a guide for generating itens fromthe voca-
tional training staff of the Specialized Training Program
These itens were then collated, rewitten, and organized into a
concurrent validation scale in a manner which insured that
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Pal mer's (1974) categories were adequately sanpled. Each item
was a behavioral statement such as, "Responds to sinple verba
directions wthout requiring further assistance" or "performs
tasks which require the use of a hand tool, such as a screw
driver, with mniml assistance.” Each statement was followed
by a 3-point rating scale, 19 of which involved frequency
ratings ("usually or always," "sonetines," "seldomor never")
two of which involved independence of skill ratings ("indepen-
dently," "with some assistance,” "not at all") and two of which
invol ved speed ratings ("rapidly," "at a mobderate rate," and
"slowy or not at all").

Nouns Ver bs Adj ectives and Adverbs Preposi tional Phrases
I't, these, this Ae Size - smallest In
bl ock cl ose color - red on top of
colors covers adj ective - both, same under
hand put adverbs - over, when up together
hol e screw then
lid stand
paper stop
penny touches
si de turn
table
FI GURE 3

TPS Basic Vocabulary

Sample and Procedure

Del ineating an operational definition for the sanple proved
to be problematic. The nost appropriate population for tryout
of the revised TPS was adults classified as severely retarded
profoundly retarded, or those in the |ow noderate range, i.e.,
those individuals with an 1Q of 45 or bel ow. However, many of
the adults in institutions and work activity centers had not
taken IQtests in years. Furthernmore, the appropriateness and
accuracy of a WAIS or Stanford-Binet score for a severely/
profoundly retarded person is questionable. Rankin (1978)
has indicated that the major purpose of these tests is to screen
out individuals with low I Q. Because people already in state
institutions or work activity centers are already effectively
screened, administering these tests would have served no purpose
In addition, the difficulty level and high verbal |oading of
standardi zed adult intelligence tests make administration a
frustrating and not very neaningful experience for severely
retarded persons (Anastasi, 1976). An exanination of 1Q tests
with a |esser enphasis on expressive |anguage--such as the
Peabody Picture Vocabulary Test, and the Leiter Scale--revealed
that these tests were normed only on children 16 or younger
Thus, a decision was made to define the population in the fol-
| owi ng nmanner

1. In general, a "community-based definition" of
prof ound- severe-| ow noderate retardation was used
(Mercer, 1974). Individuals so classified by the
staff of work activity centers would be considered
eligible candidates for the TPS. If a potentia
exaninee received full credit on the basis of per-
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formance on a pre-test which consisted of five
itens |like those on TPS, the individual was re-
garded as too high functioning for the TPS to
produce a useful score. TPS testing was not at-
tenpted for such individuals. GCenerally, the ac-
tivity center staff classifications were quite
accurate. Only a fewwere not tested on the TPS
because of pre-test results;

2. Raw scores on the Peabody Picture Vocabul ary
Test (Dunn, 1973) were recorded for all individ-
uals. They provided easily replicable descriptions
of the sanple. Throne (1972) argues that raw
scores can offer a reasonably reliable description
of the range of verbal-intellectual abilities of
a test sanple. The fact that the Peabody Picture
Vocabul ary Test (Dunn, 1973) has fewer itens than
other 1Q tests beyond the cognitive grasp of severe-
ly retarded adults, nakes it a reasonabl e instru-
ment to use for sanple description purposes.

Thus, 149 adults classified as profoundly retarded, severe-
ly retarded or noderately retarded were selected as participants
in May, 1978. Fifty-four percent were enrolled in comunity
work activity centers and 46% in residential institutions. All
were over the age of 16, with no maj or physical inpairnents or
visual inpairments. A sanple of 26 was retested two weeks after
the original test. Al participationwas voluntary, with
referrals originating from cooperating residential/work facili-
ties, and final informed consents comng directly frompartici-
pants and/or their |egal guardian(s).

Al participants were tested on the revised TPS by project
staff during May through July, 1973. Testing required one 30-
m nute session per participant, and occurred at the participant's
resi dence/work site.

To determine the extent to which APA test devel oprment cri -
teria were met, several procedures were enployed. After the
Trai nee Perfornmance Sanpl e was adm ni stered, Coefficient Al pha
(Nunnal 'y, 1967] was cal cul ated on both the full TPS score and
two sub-scal es (verbal instructions, nonverbal instructions).
This index is generally believed to provide the best measure of
internal consistency for tests containing itens of variable
difficulties. Tenporal stability was estinated by cal cul ati on of
a conventional test-retest correlation (Anastasi, 1976) on the
26 individuals who were adm nistered the TPS twi ce.

To deternine concurrent validity, exam nees' revised TPS
scores were then correlated with full scores on the newy created
Supervi sor Checklist. The nost appropriate work supervisor
conpl eted the Supervisor Checklist for each TPS exam nee.
Directions included an instruction to rate individuals' per-
formance within the context of the performance of other individ-
uals at that work site. Conpletion required about 5-10 m nutes
per exani nee.

An additional neasure of concurrent validity, albeit a
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tentative one, is correlation of TPS scores with PPVT raw scores.
This provides a rough estimate of how TPS scores correlate with
scores taken froma standardized intelligence test. The fact
that the Peabody Picture Vocabulary Test was not used on the pop-
ulation on which it was normed (children under 16) makes this a
tentative estimate. PPVT testing was acconplished by project
staff in a 5-10 mnute' session with individual exam nees just
prior to TPS testing.

Results

The maj or research efforts have been in the areas of:
(1) test construction and content validity; (2) internal con-
sistency, tenporal reliability and itemanalysis; and (3)
concurrent behavioral validity.

Content Validity

The content validation results have been described wthin
the "Methodol ogy" section of this report, and will not be further
detailed here. Since only one itemhas been elinmnated after
itemanalyses, all levels of all three dinensions in the TPS
itemgeneration blueprint are represented in the final test (see
Figure 2).

Revised TPS Difficulty, Variability, and Reliability

Mean difficulty level of the 30-itemrevised TPS was
35.5/60 or 59%correct, for the total sanple of 149 exam nees.
The standard deviation was 15.6. Average difficulties of the
"subscal es" were: verbal only--56l, nodel and/or pronpts--61%
Standard deviations of the subscales were 5.4 and 5.6, respec-
tively.

Itemto total test correlations were conputed for each
item These are anal ogous to the traditional point-biserial
correlations calculated for achievement tests (Anastasi, 1976),
except that the range per itemon the TPS is 0 through 2, rather
than right vs. wong. The Pearson r's ranged from .20 to .78,
with 21 itens having correlations in the .50 to .69 range.

Coefficient Al pha internal consistency reliability for the
30-itemrevised TPS was ra = .95. Test-retest reliability for
total TPS scores was r = .93 for N = 26. Means and standard
deviations at_initial and later (two-three weeks) testings were
equivalent: X =41.4, X, =41.2; sdn = 12.7, sd& = 12.6.

The 10-itemverbal subscale (itens with verbal directions
only) also denmonstrated considerable internal consistency re-
liability with ra = .84. The 20-itemmodel /pronpt subscal e had
an even higher reliability coefficient, ra = .94. The correlation
between item score and subscal e score was conputed for each item
the range was from .25 to .78 for the verbal items, and .38 to
.78 for the model /pronpt itens.

Overall, as is evident, the reliabilities, difficulty
| evels, and variabilities of the revised TPS and subscal es are
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appropriate. In each of these respects, the TPS exceeds APA
(1974) standards for test devel opnent.

Concurrent Validity

Concurrent validity of the TPS was assessed in three dif-
ferent ways:

1. Correlation of TPS scores with supervisor checkli st
ratings;

2. Correlation of TPS scores with raw scores on the Peabody
Pi cture Vocabul ary Test; and

3. Contrasting the distribution of TPS scores for insti-
tutionalized participants with the distribution of scores
for community-based participants (Anastasi, 1976).

Prior to validity analyses, the psychonetric characteristics
of the Supervisor Checklist were evaluated. Mean ratings,
variability of ratings, and Coefficient A pha internal con-
sistency reliability of ratings were cal culated. Mean rating of
performance on the total checklist was 50.9 for 23 itens. The
resulting average itemrating was 2.21 out of a possible 3,
slightly above the m dpoint value. Since supervisors were
asked to rate each worker conpared to other workers at that shop,
the expected nean per shop would be 2.0. The deviation between
actual nean and expected mean is only .2, indicating a very
slight tendency towards |eniency on the part of the staff per-
sons who provided ratings. Median item standard devi ation
was .75 (range = 1 to 3). Coefficient Al pha internal consis-
tency reliability was ra = .95 for the 23 itens, with an average
itemintercorrelation of r?j = .48. The Supervisor Checkli st
thus seens to be a psychometrically valid neasure of staff per-
ceptions of relative worker perfornance.

The results of the correlational analyses of TPS scores,
Super vi sor Checklist scores, and | Qmeasures (PPVT) were en-
couraging. Two sets of TPS/ Supervisor Checklist validity co-
efficients (Pearson product-moment correlations) were cal cul at ed--
those for institution-based participants (N = 68) and those for
communi ty-based participants (N = 81). The relationship between
institution residents' TPS and Supervi sor Checklist scores was
r = .60, while that for community-based participants was r =. 64.

Validity coefficients between TPS/ Supervi sor Checkli st
scores were al so conputed for each site, since the vocational
training staff at each site had been asked to rate each worker
interms of other workers at that site. Even though the nunber
of persons on which any of these correlations is based is
drastically reduced, this seemed the only appropriate procedure.
The range of correlations between Supervisor Checklist and TPS
scores was fromr = .97 tor = .34, with only two bel ow .50
and a medi an val ue of .78.

The two sites with the |owest correlations between TPS
and supervisor's scores were the two sites with highest func-
tioning clients; the non-significant correlations were probably
due to the restricted range of TPS scores. The large institu-
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tions tended to have nuch Iower correlations than the smaller
wor kshops.  This appears to be a good indicator of the potential
utility of the TPS. At the smaller centers, where there is often
i ndi vidual ized training and supervision, the TPS supplies little
new information (range: r = .8 tor = .97, medianr = .88).
However, at the larger institutions, where nost placenent deci-
sions will have to be made, TPS scores do not agree as strongly
with staff judgements (r = .62 at one institution, r = .46 at
anot her).

Correl ations between PPVT, Supervisor Checklist, and TPS
scores were also calcul ated; every PPVT/ Supervisor Checkli st
correlation (median r = .40) was appropriately lower than the
correspondi ng TPS/ Supervisor rating correlation (median = .61).

A final method of assessing concurrent validity was by
contrasted groups (Anastasi, 1973). ne such index is the
disparity between scores of institutionalized and conmunity-
based exam nees. Experiences related to TPS tasks are clearly
more readily available in conmunity workshop/activity center
settings than in typical institutional prevocational training
programs. The revised TPS appears quite sensitive to these
experience-rel ated effects: the mean total TPS scores for 81
comunity residents was 71% correct, while that for 68 insti-
tution residents was 45% (standard deviations were simlar,

13.2 and 14.0, respectively). Additionally, as can be seen in
Table 1, distributions of scores across the possible range of

0 to 60 were distinctly different for the two groups in predicted
direction, suggesting that extreme scores of a few do not account
for the mean differences.

Summary and Discussion

The revised Trainee Performance Sanple will be a psycho-
metrically valid (APA, 1974) instrunment to aid in the relative
prediction of training time for noderately, severely and pro-
foundly retarded clients. The test attenpts to integrate
psychonetric theory with some of the innovative work in be-
havi oral assessment, criterion-referenced tests, and |earning
potential assessment. The revised TPS denonstrates nore than
adequate internal consistency, tenporal stability and concur-
rent validity. TPS scores correlate moderately well with both
raw scores on a standardized 1Q test and supervisor judgenents
of worker performance. As predicted, the distribution of
TPS scores is higher at comunity-based workshops than in |arge
institutions. TPS scores correlate nore strongly with staff
judgements at the smaller workshops than at large institutions,
indicating some potential utility for the instrunment in de-
institutionalization decisions.

Current activities include (1) criterion-related validity
study: (2) factor analysis of test itenms to revise subscal es;
and (3) exploration of possible aptitude-treatment interactions.

Criterion-Related Validity

The criterion problem-how ultimtely to measure "success"”
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TABLE 1
Percents of Community/Institution-Based TPS Examinees
in Different Score Intervals

Score Intervals Community-Based a Institution-Based b
0-15 4.9 25.0
16-30 13.6 29.4
31-45 29.6 35.3
46-60 51.9 10.3
N = 81
bN = 68

in a specific occupation--has been a stunbling block in vocation-
al assessnent for normal adults (Wggins, 1973) and clients of
rehabilitation services (Parker & Hansen, 1976). The conven-
tional criterion neasure in rehabilitation services--"suc-
cessful" job placement vs. dropping a client fromthe casel oad--
is certainly not an option in services for severely retarded

i ndi vi dual s.

Bel | any and Snyder (1976) attenpted a nore mcroscopic
preci se measure of criterion behavior for the original TPS.
A small group of institutionalized clients were trained to
perform several vocational tasks using forward or reverse
chaining formats. Significant negative correlations (median
r = -.72) were found between TPS scores and training trials
to criterion, indicating potential predictive validity for the
TPS. Though some nmay argue that this is an overly narrow view
of criterion performance, the continual failure of test devel-
opers to reliably measure broad range vocational conpetence
(Wggins, 1973) would |end support to this narrow band net hod-
ology. In addition, this particular type of criterion per-
formance is currently the goal of mpst contenporary vocationa
training prograns for severely retarded adults

Criterion-related validity of the TPSwill be carried out
inearly 1980. Approximately 30 clients will be trained on 3
prototypical vocational tasks, which systematically involve the
task attributes described in Figure 2. Training time will be
correlated with the participants' (1) TPS score; (2) PPVT
score; and (3) Supervisor's Rating Scale score. The first
correlation coefficient will be used as an estimate of criterion-
related validity. Fluctuations across tasks will be noted

A variant of the Canpbell-Fiske nmulti-trait multi-method
(cited in Anastasi, 1973) approach will be used to explore the
convergent and divergent validity coefficients for the TPS when
contrasted with 1Q scores and supervisor judgements. It is
expected that the TPS will have stronger negative correlations
with training tinme than either a verbal 1Q test such as the
Peabody, or the judgenents of staff. Furthernore, the difference



OqummHnnmmemmr .mcmtOSn .mspmnsonwopnm
OB evE £B85 | COmm o ox SOIKHSOB

Tots anmEo 20w 32 osZge o rg3nlivg Ix nm%n_ud.m MBrcoe8 oS
) OnmamanS.llmMPmmu <PMmﬂ.MX, mt._|30® Q.nP.wS_no%qu WM OwE 6t
58 §%amOncd zB3 ‘or ass ob Bo%s. sSmtBceBswimE QSOC%M ™8
®e (pOSBAT o figErom ®gaso=fg tg x.,..A3P < 16 < ctmtlap £ o GWE ol
£8 936 aweoaom 00 W0esB3 S, ¥ tam B as. [3973; BxBuE et
tofl UFion t5 teooBcEaiBl oo Jh,p mOLE E£avng o] £°cB8-
0 Brabi O E oF ottrBrta," 83:ar85 MseSetX.mwoss 58 st 06T
20T ) UX mﬂm ™o g ot mwgm .mU@ >FItg nnPn,3n,3% 3.nQu®ﬂdn®m
Boms0,83 . amd 5B x0B o= vooalt mas raShE (EomaZs macis as £EMG
5588 teo B \Wselalitow S5TON LI %858 Oomdtitoes atB 8odscow

© o
== 3] tmp@oqvcmx 0 O0oEa 58 280t ctcomE 0 GOT5 Gtatmtmy o OB
o S8 ™ma08.

T oM AT \E 8
Tgo moeB %,g0EBEE @ 00,08 (NS £88” OF tmmorzemog, &MY it
58 Bx % 083 teo W8 o? @eoted 8U). 1B siect oS 5B:8

o
Y = - . - . = - =
oddtBc=80 Mo zZaotot Fasxses neeB a0<eelfsBee™E @8 585z o
= < . — - -

thB =°2 feretorlaets, B 08 BIM@BD o .mmsmm Toar B 96 52083

. S = = o L -

Fo e fav.E £ £ 8mPU.0 j8c3,T0” c0cf @ < o Qu%Sn.nm<® oO"MB858m-
otBs-~5v0e as 8 o5ste, 0 :mafom O @OEE To rmfaiB §Besotls _

To
o Sossoih ftmlB VBthaf el UBTEomE - Zhar atB Footal wof Ows
= to @A G0t o £B8wBtal £ oota: a®0 tw-B5s8orwas
5 2
2

. Bgoewg twg =Tiges sgeg sg-goig” =0 es Ig

a
8
- - -
soF £8 \gIBE x 8522388 0g some. g <8 0," Ta®
=

L

- 0 ~

£ o @B £ moBsesos: Zam 080 *famgatsoezB0

-
8]
s
< .

500 = qres Ao s5@Tmg seoox
<

a
mtoZZtgpm @ TosTE, o, On 5

p3PMHXNmm c 03628=menB #n" o Foons ¢Bml covatx tofBrmBE. awd

wegeege .mmamnm X Gg MOmMoD.M ot Eocltaot OmoE an®<D30m o thp
g%00%: 7", tvia Taccow JTeeys ege re teoBio®iBe w32 B

- mmmc e mm.no EET N1 Led — n®n3..n,.3p £0 SmMM ) TP&@ %3 nﬂm‘n

£5550a38 £o00eBE Oaw Os3Be ctatmtmd £ a== 0EB5Ts twTOoMmartom

Om UheOh wtOBcotBs ®Ts0 o8 motB B55¢ @ o CoE S0t O gatct Osat

B 3 /mpdpl S0 af0de¥eam ¥ OOEBSartOns Br BBw saocror (ot
Wm B amd CrieBtto® 98750:a BB om B £heB8 Toro-

¢ =003 taf Es ,esl 58 BxawrwBa

Eo5c0al *

<, -
A oS5 SPT 10a o S <. | 0 ©o T XA=

A n,m3PM ocwog M TE o VeErgp® & ciig innomm.nnmp HOW3n
10!B7a0%10m o @B & 08 Zoas Yess OB to BENEO0<B Wbrm S~0BTtatw

0MM®3n,m M@PH3 moTg mM,Mn,OMmq.v.nMX 0 1<o <mnHUD.M M3mrndOeMO3n ,&mamHmP.m
: c ®

T

0%, <8 anM3mc o=g mp.mmm 25,0 8 0% oL oI Z O
VB =g = ot JoiTac ocm c ©0 O-

o 008p°*8E < m s . :
COn3 3mn.m03oMomM0PM V37205265 am ©0ceeBTe0n 56haveoTs aT8 @0I8

C®3P<n raS=x-T “g= n3mC soam ® 0 33PnPuMm .mnC\n,m.m =y =go 3M3mw

0n3mH

3

i =4
= £2802T=8 03w ovI ¢

X
3
in

“

1

o

- : N 2 V c © roT o - ™ =

Thadto 3 @cthez3-ggg [Nasv £, & *558= 38, .ruNm., ot J¢ Ooc
Vooatt anal ac=BssmBme BSro == 5. N3 sovo: @S Bre- L2TT).
C3m oam ot mpnr n3®nCMPrm Thot Pdmmmdmminnmpnﬂamﬁvn m3tmnPOnn,O3m

bl L a A O -

B5uBg” olfs,x end =roen o8 < 18,8 X e 8" "ol ope
: . —_ e : Q. t rVg:  eo [l
Q™= 3ho Hm_ 08 to,TctEfatB . Az o_F¥B0" . %o o8z 85 w8 26

@ pya) A o N

e 17Tz, lawBs
gs dpozp ortZasx
[« %

s} 0T 58£01,80

cowBs 03028 2o wBa-ortmf «w
= 5

NEotggeEeg vertes3gs, T og

=8

15 8803nc5 0568 WO, T8



Trai nee Performnce Sanple/?213

situations. The behavioral enphasis in defining both the

domain of TPS test itens (content validity enpirically validated
by factor analysis) and criterion measures seens to fit Coldfried
and Kent's (1972) criteria.

In summary, we can only speculate as to what will happen to
TPS scores in applied settings. |If properly validated, a TPS
score can offer some informati on on how quickly a potential
vocational client may be trained relative to other simlar
clients (in a specified domain of tasks). But this nunber
Iike any other psychol ogical score is subject to error due
to exam ner and exam nee behavi or, neasurenent error and pure
chance. There is a concern that this inprecise nunber will be
used to exclude individuals fromtraining, as 1Q scores were
previously used to exclude children fromeducation or that the
number will be used to inply individual potential rather than
required service efforts. Psychometric theory alone can offer
nothing to meet that challenge.
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Multiple Assessment Evaluation of Programs
for Severely Retarded Adults

Recent trends toward deinstitutionalization, comunity
resi dence, and vocational opportunity for severely retarded
persons have created an increased enphasis on appropriate pro-
grameval uation nodel s. One such nodel, the nultiple assess-
ment strategy in programevaluation, involves the sinultaneous
use of several measures to assess outcomes. The purpose of this
paper is to describe and exanmine the application of a nultiple
assessnent strategy w thin program eval uation of services for
retarded adul ts.

The use of multiple instruments is conmmon in a number of
research and clinical contexts (Canpbell & Fiske, 1959; Herson
5 Bel lack, 1976), but is seldomencountered in the eval uation of
service delivery programs for retarded individuals. The
mul tiple assessnment strategy has several advantages over a single
instrunent approach to program eval uation

Data quality. The first of these advantages relates to the
"believability" of program evaluation data. Some measurenent
error is inherent in any evaluation instrument, resulting in
part from the measurement method and source of data (Cronbach
1970). The possibility that an identified program outcone re-
flects this measurement error, rather than actual changes, is
reduced when the same outcone is docunented through different
measur ement nethods which are susceptible to different error
i nfluences (Johnson 6, Bol stad, 1973). For exanple, considerably
more credence can be given to reported skill inprovements of
retarded persons if one source of information is corroborated
by a second informant, or if such inprovenments are also indicated
by anot her measure, such as a test or direct behavioral obser-
vation

Miltiple Outcomes. Perhaps the nmost obvious reason for using
mul tiple instrunents in programevaluation is the need to assess
a variety of outcomes in relation to nultiple program objec-
tives. It is unlikely that a single measure can be identified
whi ch reflects meaningful changes in the quality of normalcy of
an individual's lifestyle and environnent. At the very least,
different instruments are usually needed for assessment of skil
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devel oprment, daily behavior, and characteristics of living
envi ronnment s

Still another outcome of interest in evaluating service
prograns is the viability of the programitself, and the extent
to which the planned procedures are inplenented. Although one
instrument might provide a modi cum of data on both program
characteristics and characteristics of individuals served, it is
likely that different instruments would be required for neaning-
ful assessment of these two outcones

Mitiple users. A neglected but critically inportant reason
for using a multiple assessnent strategy in program eval uation
is that there are often several potential data users with quite
different information needs. For exanple, the program providing
services, the consuners of the services, the agency purchasing
the services, the legislative body approving funds for service
provision, and the citizenry responsible for electing |egisla-
tive representatives nust all be considered potential users of
program eval uation data. Providing data to sone of these de-
cision-makers but not to others limts effective participation
in program deci sions and introduces possible distortions of pro-
grambenefits. One inportant difference anong users' infor-
mation needs typically relates to the bandwi dth and fidelity
characteristics of an instrument (COronbach, 1970). Program
admni strators and legislators often need broad bandwi dth data
whi ch provide a general overview of a wi de range of client be-
havi ors, while programplanners typically require nore detailed
and accurate (i.e., high fidelity) data on a narrower range of
behavi ors.

An overview. Figure 1 provides a schematic representation
of one approach to inplementing the multiple evaluation strat-
egy. Listed on the vertical axis are a few outcones which are
typically of interest with respect to services for retarded
adults. In selecting a set of neasures, it is essential to
assess the programoutcones relevant to various decision-nakers.
Then instrument selection can proceed so that data can be
obtained fromthe client, program or other source, using tests
ratings and behavi or observation instrunents as appropriate.

| nstrumentation

Two measurenent approaches deserve particular attention in
relation to nultiple assessment eval uation of programs that
serve severely retarded individuals: Rating instrunents, be-
cause they have been used so extensively in program eval uation
efforts, (for exanpl e, Aanes & Moen, 1976; and Taylor, 1976);
and naturalistic observation strategies, because their poten-
tial use remains largely untapped. Direct tests of an indi-
vidual's behavior that neasure the extent of response upon
demand wi || not be examined in nuch detail. The fornmat-and
content-appropriateness of alnost all currently available tests
is linmted for evaluation of programs that serve severely re-
tarded individuals. Promsing exceptions will be noted




220/ Mul tiple Assessment

Data Type
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FIGURE 1
Instrumentation Options in Multiple Evaluation

Rating scales. Fromone perspective, the extent of rating
scal e usage appears to exceed its utility. Fromanother per-
spective, though, such instruments are not often used to their
full est advantage; unimaginative use precludes acquisition of
i nportant information.

Most users are cognizant of at |east some of the problens
with rating scales that relate to reliability: acquaintance
of rater with ratee, anbiguity of items, halo effect, I|eniency,
error of central tendency, etc. The net effect of any or all
of these reliability problems is reduced quality of data, i.e.,
data that would be different if collected on a different day or
by a different person. The w de use of various popul ar rating
scal es, despite interobserver reliabilities as lowas r = .30,
or no reported reliabilities at all, renders the results of
eval uation which enploys such instrumentation suspect at best
and, often, neaningl ess.

The meaning and validity of item scaling and scoring are
other concerns that surface with regard to rating scal e usage
for purposes of programevaluation. Though itens are typically
arranged and scored in a hierarchy of skill levels, data are
not often reported that support the inplicit assunption that
successful performance of an item conponent at a "higher level"
is actually dependent on and/or "worth more" than perfornance
at a "lower level" itemconponent. A w de variety of user
eval uation needs exist, such as information to gui de grouping
for training, that cannot be served by ratings because the
instruments are not scaled in a nanner which facilitates identi-
fication of functional differences between individuals

Anot her concern involves the degree to which behaviors
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assessed by rating scales are representative of whol e donains

of behavior. Goups of itens or itemconponents are usually

| abel ed with generic headings such as "Domestic Living," Vo-
cational ," etc. The itemcontents, however, do not often fully
justify the headings. A major contributing factor appears to
be the limted range of behavior assessed w thin domains or sub-
domai ns of comonly used rating scales. For exanple, in the
Econonmic Activity, Donmestic Activity, and Vocational Activity
domai ns of the AAMD Adaptive Behavior Scale (N hira, et al.,
1974) the nunbers of itens are only 4, 6, and 3, respectively.
Adequat e measur enent of behavioral repertoires for many program
eval uation purposes in these areas often requires nore extensive
scale content. Again, the consequences for users are that only
a limted nunber of outcomes can be evaluated. n-going formna-
tive evaluation, in which a variety of programdecisions are
continuously based on outcomes of ongoing assessnent, cannot

be acconplished using such scal es.

A final problemthat arises when rating scales are used
for evaluation of prograns serving retarded individuals relates
to the primarily descriptive nature of most rating scale instru-
ments. \When assessnent is acconplished using most rating scal es
the resultant neasures are comonly limted to static descrip-
tions of the extent of examinee skill, attitude, or trait, as
measured by those various, perhaps unreliable and invalid, rating
scal es. Because severely retarded individuals exhibit |ow skill
or other undesirable behavioral attributes, a far nore flexibly
useful result woul d be specific prescriptions for exam nee
training.

The descriptive nature of nost rating scales limts their
utility in two inportant ways. First, specific training out-
comes are not easily discernible if broad-based descriptive
ratings are enployed as nmeasures. The second linit can best
be described with two related questions: (a) After neasurenent
has occurred, what has been neasured?; (b) So what? Unless
such questions can be answered with definite behavioral state-
ments that identify variables over which data users have control
the utility of such instrunments for meaningful programevaluation
is, at best, linted;, only a select group of users can enpl oy
the out cone nmeasures neaningfully, i.e., adnministrative, not
traini ng, decision-makers.

Rating scales certainly can be used nore inaginatively and
to fuller advantage than is currently the typical case. A few
avail abl e scal es denonstrate notable attenpts to facilitate
accurate prescriptive assessment (Valls, et al., 1976). The
Nebraska Client Progress System (1974), and the Behavioral
Characteristics Progression (1974) are exanples of rating systens
that provide prescriptive nmeasures. In addition, Berdine et
al. (1977) describe a criterion referenced adaptation of the AANMD
Adaptive Behavior Scale that appears to provide functional eval-
uation data, and Reavis, et al. (1976) describe a useful approach
to assessment of severely and profoundly retarded individuals

Anot her di mension that rating scale instrunents m ght use-
fully focus on is process of learning or perfornming. The typica
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rating scale results in neasures of prior products of a person's
learning, i.e., those skills a person brings to an assessnent
situation. A process focus, on the other hand, is particularly
appropriate for assessing persons of |ow skill level because it
results in measures of an individual's nmode(s) of acquiring

new skills. Valuable estimate of training resources needed
coul d be provided for a given group of retarded individuals.

Wi le no such rating scales are currently avail able, severa
rel evant test devel opment efforts have occurred recently which
could serve well as information sources for guiding concep-
tualization and devel opnent of anal ogous rating scal e devel op-
ment, (see Irvin and Hal pern's (1978) recent review).

A final use that could be made of rating scales involves
eval uation of programoutcomes |ike "normalization" or "quality
of life". Bellany and Irvin (1977) describe one such applica-
tion that involves the use of an adjective checklist to measure
the extent to which skill acquisition by retarded persons is
reflected in the labels which inportant others use to describe
those retarded individuals

Naturalistic observation instruments (NO's). in contrast
to the wi despread application of rating instruments, naturalistic
observation techni ques have been used very infrequently in pro-
grameval uation. A clear discrepancy now exists between the
availability of an observation technology and its limted ap-
plication in the evaluation of commnity services for retarded
adul ts

A survey of NOs used in various research settings vyields
three maj or types: continuous recording codes, probe codes, and
interval codes. Table 1 presents some exanples of these three

TABLE 1

Naturalistic Observation Instruments

Example Outcome Measures Insirumant Use Instrument Charactenshes
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types and illustrates inportant characteristics of each. The
primary uses of these instruments to date have been in the
determ nation of programeffectiveness (Crowell, et al., 1977),
and in the conparison of residential facilities (Landesman-Dwyer,
Stein, & Sackett, 1976; Close, 1977; Bjaanes & Butler, 1974].

O her uses have included programdecisions in the organization
of institutionwards (Cataldo 5 Risley, 1974), and description

of general behaviors (Berkson & Roner, 1977).

In conmparison with other available instruments, NO s have
three particularly inportant features with respect to program
eval uation applications. First, they can generally be cl as-
sified as high fidelity, narrowbandw dth instrunents. As such
the focus of neasurement is on a small range of outcones. These
out cones, however, can be indexed with nmore precision than is
possible with broader bandwi dth instruments like rating scales
Second, use of NO's enables collection of data which is not
dependent on the verbal skills of the individual being assessed
the largely non-verbal behavior of severely retarded individuals
can be assessed to provide direct information on program out -
comes. The third advantage of NO s in program eval uation
contexts results fromtheir potential use in measuring both
behavi or and concurrent environnental events. Reliable nonitor-
ing of co-variation over tine between specific behavior and
stimuli can provide an enpirical basis for many treatment de-
cisions in programoperation

Sonme gui delines for making decisions or choices among NO s
have been reported (Herbert & Attridge, 1975). Suggestions
whi ch fol |l ow enphasi ze those criteria which could facilitate
use of naturalistic observation in a multiple evaluation context.

One of the major constraints in selecting any instrunent is
that of cost. While NOs are usually nore expensive than al -
ternative measures, the increased fidelity may offset the cost
considerations in many evaluation contexts. NOs may also be
particul arly appropriate when coordination among several data
users makes it possible to distribute the costs among several
agenci es or organizations which can benefit fromthe data ob-
tained. O course, the ability of nultiple users to benefit
fromone observational data set is determned partially by the
coding conplexity which results froman instrunent's theoret-
ical basis. For maximumcost sharing, instruments are needed
inwhich the conplexity of each user's information needs is
mat ched by correspondi ng aspects of the coding system

The usual criteria of instrument reliability and validity
also apply to the design and selection of NOs within a nultiple
eval uation context. As these instrunents are used nore fre-
quently, issues of data quality will no doubt assune greater
inportance. Careful attention to issues of scoring, analysis
and interpretation of observation data may assist in devel op-
ment of standards of data quality that could facilitate instru-
ment sel ection (Jones, 1973).

An extensive body of literature awaits the potential user of
a naturalistic observation code in the program eval uation con-
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text. Numerous methodol ogical articles are available to guide
sel ection and use or new devel opnent (for exanple, Kent & Foster
1977; and Sackett, 1977).

Use of the Multiple Evaluation Strategy

The followi ng exanple can serve to illustrate the multiple
evaluation strategy. |In order to optimze conprehensiveness
quality and utility of data, an evaluator of services to retarded
persons m ght choose

(a) the AANMD Adaptive Behavior Scales (N hira, et al., 1974)
or anot her broad bandw dth neasure of skill acquisition
and performance that involves a rating by program staff;

(b) a naturalistic observation instrunent which provides
a high fidelity neasure of behavioral performance (i.e.,
behavi or observation by sone ot her person not associated
w th the program

(c) the ProgramAnalysis of Service Systems (Wl fensberger
& Genn, 1973), to assess normal cy of the environnent
(arating by a trained "other"); and

(dy arating of clients' or their fanmlies' satisfaction
with services

Wth this assessnent approach, an evaluator should be able to
provi de broad bandwi dth information to agencies and |egislative
groups, to check the validity of that information against con-
current measures which involve other data types and sources, and
provide high fidelity information to programstaff for individua
treatment deci sions

As a representation of possible neasurement approaches
Figure 1 should also illustrate the need for continued instrunent
devel opment. At present, reliable instrunents are available for
measuring each outcone, but these rely heavily on ratings by
program st aff members or other individuals. Devel opnent of
al ternative measurenent methods for each of these outcones shoul d
increase the flexibility and accuracy of evaluation efforts.

The future use of a nultiple assessment strategy will no
doubt be a function of: perceived and actual benefits in
relation to increased costs; the degree to which costs as wel |
as benefits can be shared among a community of potential data
users; the availability of design and selection criteria for
choosing anong instrunents; and finally, the degree to which
service providers are able to conceptualize and measure such
conpl ex outconmes as "quality of life" of service recipients
Current evaluation efforts sel dommeet the needs of all inportant
data users, and often enploy less than optinal variety of data
sources necessary for acquiring evaluative data of high quality
and adequate scope. The multiple assessnent strategy advocated
here may provi de one means of responding to the expandi ng need
for programeval uation data.
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