DOCUMENT RESUME

ED 042 672 80; so 000 219
AUTHOR Morreau, Larry E.; And Others

TITLE Behaviorally Engineered Environments. Staff Papers.
INSTITUTION Upper Midwest Regional Educational Lab., Inc.,

SPONS AGENCY
PUB DATE
NOTE

AVAILABLE FROM

EDRS PRICE
DESCRIPTORS

Minneapolis, Minn.

Office of Education (DHEW), Washington, D.C.

Mar 70

S54p.; Papers presented at the Annual Meeting,
American Educational Research Association, March 1970
Upper Midwest Regional Educational iLaboratory, 1540
East 78th Street, Hinneapolis, Minn. 55423

EDRS Price MF=30.25 HC rat Available fiom EDRS.
Academic Performance, Behavioral Objectives,

*Behavioral Science Fesearch, *Class Management,
Computer Oriented Programs, *Educational
Environment, *Experimental Progranms, *Human
Engineering, Individualized Instruction, Managenment
Systems, Programed Instruction, Systems Analysis,
Systems Approach

ABSTRACT

This collection of papers represents the
developmental reseatrch as well as t'}> thrust of the Regional
Laboratory's (UMREL) program. UMRFL has been developing behaviorally
engineered educational environments through a cross=-1iisciplinary
effort in education and the behavioral sciences. The program began
vith the establishment of demonstration contingency-managed
classrooms for use as training and research sites. These classrooms
ate complete, self-contained behaviorally engineered units. '
Instruction is individualized and programmed; the teaching
techniques, curriculum nmaterials, and physical-social environment are
designed to facilitate maximum academic performance. Based on the
data provided by these classroors, UMKEL is developing a
nulti-faceted education eco-systen, This systea includes: specific
behavioral objectives, preservice and inservice manageaent technique
training programs, and an €ducational resoutces center. 1In addition,
a mechanical and/or automated cowmputer based instructional amanagement
and analysis system contains data on: 1) curriculum material related
instructional obijectives; 2) the effects of various procedures on
behavior for use in formulating specific objectives; and, 3) school
adainistrative activites. (SBE)
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An Overview of UMREL’'s Program

The Upper Midwest Regional Educational
Laboratoty is developing behavionally engineered
educational environments through a cross discl-

. plinary effort In education and the behavioral

sciences. The outcome of this program will be
sclentifically sound educatioral environments
specifically designed to maximize student aca-
demic and social performance.

UMREL'’s program combines experience in
education with the techniques of behavioral
analysis, a sclentific discipline based on two
furdamental premises: 1) that any behavior,
coraprising olservable and recordable events,
can be messured; and 2) that the relationshlp
between a particular behavioral event and the
surrounding environmental conditions are law-
ful, orderly, and prediciable.

Four main classes of variables determine the
characteristics, Including the probability of oc-
currence, of any behavioral event. These are:
1) the environmental vonditions which precede
and accompany the behavior; 2) the special
propetties of the response—topographical, phys
fological, etc.; 3) the contingencies which relate
ret onses to their immediate consequences; and
4) \he environmental consequences themseives
(Daley and WollT, 1969). A complete behaviornal
management program employs systematic man-
ipulation of these independent variables to
teartange response probabilities and facilitate
occurr:nce of desired behavior.

Behavioral Amslysh In Education

Any leacher functions as a behavional engi-
neer when he shapes his students' behaviot
by establishing a stimule; environment condu-
cive to scademic petformance and ceinforcing
that petformance whea it occuts. Systematic
behavioral ana'ysis in educational environments
simply replaces the teachers intuition with

the methods of empitks] study used by any

b}
other scientist:  controlled observations of
events and their surrounding environments. Sci-
entific eviderce Is used to desisn procedures
which have a demonstiable effect on the stu-
dent’s behavioral repertoire.

The development of techniques employing

‘frequently ozcuring classroom behavior as direct

reinforcement for appropriate academic perform-
ance is particularly significant to classroom
management.

Majot contributions in this area have evolved
from the work of David Premack, who developed
a reinforcement concepl called the Differential
Probability Principle which states: **._.for any
pair of responses, the more probable one will
reinforce the less probadble one' (Premack,
1968, p. 132). An Impottant corollary to this
principle is the Indiffetence Principle, which
states that the reinforcement value of an event
is independent of the parameters producing
response probability, Le., ary behavior can be
used a3 a reinforcer of any other tower proda-
bility behavior.

Using Premack’s principles, only each student’s
most frequently emitied responses must be
dentified for use as reinforcers, and reinforcing
events may be easily arranged as consequences
for behavior. Any mechankal dependency on
candy ot trinkets as reinforcers Is eliminated.

With techniques bdased on Premack's princk
ples (known . 0 a8 contingency mansgement
techniques), Lioyd Homme efTectively madified
the behavior of nurvery school children (1963),
adoiescents (1964) preschool nonEnglish-speak-
ing Indian children (1963), and young non-
talking relarded chitdren (1963). He alse sue
cessfully applied contingency management to
schooldike tasks (1964, 1965) and prodlem
behaviot (1963, 1963). :

Daley. Hott, and Vajanasoontorn (1966) inves

tigated a techaique in which high-probability
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responses were pictured in a menu (Addison
and Homme, 1966). Several ways of managing
contingencies of high and low probability re-
sponse classes, and strengthening or developing
behavior important to the academic or accul-
turation processes of lrainable mentally ve-
tarded were examined.

Following this study, Friar (1969) showed
that it is possible to engineer increases and
decreates in both academic and noa-academic
response classes with standard msterials. In
another experiment with moderatcly retarded
children, Daley and Holt {1969) showed that
the menu of activities could serve us a device for
fading low probability task behavior into high
probabitity reinforcing behavior, thus greatly
enlarging the number of reinforcement events
which the eduator can use in his instructionat

management programs.
Laburatoty Program

UMREL's work on ihe developrient of be-
haviorally engineered educational ervironments
began with the establishment of deronstration
contingency-managed classrooms for use as train-
ing and research sites. These clasercoms, which
were designed to nake use of eristing facil
fiies in a typical schooltoom, are complete,
self-contained behaviorally ergineered units. In-
struction is individualized, and the teacting
techriques, curriculum malerials, ard physical-
social envitonment are designed o facilifale
maximum scademaic petforman.e.

On the base provided by these d:manstration
classtooms, the Laborstory s developing a8
multi-faceted behaviorally engincered and en-
vitonmentally oriented educationat system, A
fintshed system, suitable foe ados tion by school
districts actoss the country, will tave:

#) specific behavioral objectives based on
o useful evtluative criteria for sl com-
ponents of the instnuctionsl system;
b)  odwations] pte- and hrservice tralning
2 i management techaiques and pupil
data based insteuctional prograres;
$) & curticulim objectives bar\k availsble
. lo al pmmm

d) an educational resources center, me-
chanical and/otr automated computer
based instructional management, with
accompanying reorganized staffing of
professional educators, etc.

The basic dependent variable studied in the
Laboratory's developmental work is the stu-
dent’s academic performance. All the other
vaniables in the learning environment-class and
teacher behavior, reinforcement procedures, cut-
riculum materials, organizational characteristics
of the school, and even the political and social
conditions in the community-are investigated
to reveal their relationship to student perfor
mance. Changes [n the variables are evaluated
by the concrete gains or changes in student
performance which result.

The research findings contribute to improved
design of instructional practices, curriculum
malerials, and the educational environment as a
whole, as well as to the development and
validation of a new training program for school
petsonnel, thus improving the adoplion process.

To correlate all the information generated by

this program and to maintain the characteristics
of ihe engineered environments, the Laboratory
is developing an ecological maintent nce system
which will provide principally procedursl in-
formation televant to several lypes of enviror-
ments and a pupil-based source data bank useful
to practitioners in the field.

One diviston of this information/maintensnce
system Includes a bank of instructional objec-
tives related (0 currenlly available curricular
matetials with objectives collected for each
subject area.

A second division contains actuarial dm :

concerning the effects of various procedures on
behavior. This iInformation is stored in the

form: “Given sets of conditions, X; with ¥

tates of response; 2 procedures will produce
these quantitative consequences oa Y. Se
lected statistical analyses are made from this
bank, and practicing educators and researchers
may query the tonk about the most effective

mdemckntmlhodstomdnwhc«hu-__
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A third division in the system will store pro-
cedural and data base information on school
administrative activities like cost accounting
methods, record-keeping operations and mate-
rial inventory and allucation.

In addition to developmental work within
UMREL, cooperative :elationships have been
established with state universities, colleges, state
departments of education, local school systems,
and private industry to support the work the
Laboratory has undertaken.

The Laboratory provides the institutiona!
and skill/knowledge base for program activ-
ities. Outside expertise Is brought in when
needed to augment the Laboratory staff,
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This collection of papers represents the development:) rescaich as well as the
thrust of UMREL's program. Our primary objective, the design and implemen-
tation of behaviorally enginceted envitonments, requires the investigation of each
component in outr educational eco-system. As such, these papers are ofganized
around five basic arcas of research: [) behavioral objectives: 2} programmed
instruction; 3) behaviorally engincered clussrooms; 4) cducational ecologies and:
§) systems analysis and measutement.
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A Curriculum for Every Child

Lanny E. Morreau
LY

Because effective educational methods will
always result in the modification of student
behavior, the most imgortant criteria for eval-
uating teaching strategics is change in the stu-
dent’s behavior,  In assessing the quality of in-
struction. in ters of bolh methodology and
materials, the measutement index must be based
on the learner’s teeminal behavier.

The precision necessary for evaluation of in-
structional outcomes is provided by hehaviorally
written instructional objectives which include:

1. the specification of “the fearner™ as Jiffer-
entiated from a class or group of learners.

2. a specific measurable response which the
learner will emit,

3. a delincation of the stimulus condilions
under which the response will occur,

4. a specific statement on the frequency, du-
tation, or quality of the response,

5. 2 criterion level at which the performance
will be considered suceessful,

The behavionally written indtructional objec-
tive not only provides a me~surement index for
the ovaluation of pypil progress. but it also
scrves as a guide for teacher decision-making.
Given 2 sct of complele, sequentially arranged
(omilting nc pre<current <kills necessaty to the
lerminal behavion) instructional objectives, the
tcacher has all the infomation noecoskary for
planning and designing proocdures, materials,
and measures.

Few complete instructional objectives evist
for mast subject-matter arcas. and for subjects
hke social studics and acience. teachers have
consistently boen keft on their onsn to deveiop
the necessary “unite”

To help teachens with this problem. UMREL
has developed 2 guide for planning individual-
ized kessons. The guide first directs the teacher
to narrowly define cach topic, {(sce model of

Individualized Lesson Format, fig. 1), and then
divide the topic into its major concepts, These
concepts are numbered. and then restated e
cducational objectives-operational descripticns
of a general class of student behavior which will
represent subject-matter skill/knowledge. Barad
on the educational objcctive. the teacher con
write and cvaluate her instructional cbjectives,

The UMREL guid; provides for abbreviated
objectives. Action can usually be specificd as 4
single word. the measie with a numbder and a
noun, the conditions with a short phrase. and
the criteria with a pereenlage.  Instructionat
objectives written in this format can be easily
cvaluated against Lhe ecducational  objective
which has been paired with the concept on the
guide itself: Docs the objective. if met. indivate
the subject matter expettise ~hich is indicated
in the educational objective? 11 not, how van it
be modificd?

After preparing a sequence of instructional
objectives for cach cduvational objectise. the
teacher is directed to evaluate the objectives in-
teenally: Are they in logival sequence? Have any
neccssary for continued progress through the pro-
gram been omitted?  Have difficult discrimina.
tioncor genetalizations been desht aith? Are any
objcctives unnecvssarily tedundant., i< cach reke-
vant to the student’s terminal behaviot!

The tcachee wiites and evatuates the complete
st of insttuctional objectives for cach major
concepl wsing these critetion questions.  She
then decigne her losson plan using these objee
tives as guides.  For cach ol joctive the toacher
must dedign of skt provedures and activits
which will k:ad (o the torminal dehavioe ok
ficd in the objective.  She can cvaluate hee
excisions hy anawcring Lhree quastions about
cach provedure ot activity: (1) Is thix proce
dure/sctivity rekevant te the teminal reponse?
() After completing this provedure/activity.

s
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wili v stud ot emit the specified response?
(3) Dovs the procedurefactivity contain generali-
zations leading to the learners enudting the re-
sponse under the conditions specificd?

Having correlated specific activities and proce-
dures to i+ rminal respornise of the learner, the
teacher identifies the materials needed by listing
associated materials under each procedure/activ-
ity. The UMREL guide directs the teacher to ask
these questions: What specitic materials are need-
ed to match this procedure/activity? Does this
material, (e.g., student desk maps, programed
scien~¢ units) lead to the terminal response
specified in the objective? Is this material avail-
able? If so, from where? If not, what can |
substitute?

As previously noted, the teacher must use the
learner’s response as the measurement index
when cvaluating her methodology and her mate-
rials. The content and structurc of the criterion
check which she prepares must be specifically
related to the instructional objective.  She
should ask: Is the response emitted on the

criteria<heck the same response as specified in
the objective? s the structure of the criteria-
check items consistent with the conditions stat-
ed in the objective? Is the quantity, duration, or
quality of the response required consistent with
ihe measure? Will the mecting of the specified
criteria on these items indicate the subject mat-
ter repertoire indicated in the educational objec-
tive?

The final section of the guide provides the
teacher with an on-going evaluation procedure.
If students fail to meet the objective, she can
note the following information: To what degrec
did the learner fail to meet criterion? Were the
specific procedures, activities, and materials used
not tied precisely enough to the objectives (re-
assess)? [f not, what other procedures, activities,
or materials can be implemented to correct for
this?

Using this guide, in conjunction with her con-
tinuous reevaluation, the teacher is able to for-
mulate individualized lesson plans in a precise,
functional manner.

il we




Figure 1: MODEL OF INDIVIDUALIZED LESSON FORMAT

Major Concept ____.

Obijective No. . _

! Objectives

1.  Action:

Measure: .

Condition:

Criteria:

2.  Action:

Measure:

Condition:

Criteria:

3. Action:

Measure:

i Condition:

Criteria:

e e e e S

Prozedure and Activity:

Materials Needed:

Student——Evaluation Procedure

Teacher Evaluation of Lesson:
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Full Service Banking of Objectives

Robert A, Wininger and Robert G, Publicover

A system was needed for teachers in UMREL's
behaviorally engineered classrooms so they could
1) clearly define cach response and its specific
properties, and 2) select specific stimulus events
fo which the Jearner could respond. In response
to this need UMREL developed a storage and re-
triecval system (bank) for sequentially arranged
instructional objectives.

Our tanking system, which relies in part on
the work of people like Robert Gugne, Robeit
Glaser, Roberi Mager, and James Popham, has
four major chatacteristics: 1) all objectives are
sequentially arranged, 2) all objectives are com-
plete (including  student-action-measur=-condi-
tion-criteria), 3) cach objective contains instruc-
tions for teacher use of the objective itself, and
4) specific units of curriculum material are tied
to cach objective.

Sequencing Objectives

The sequential arrangement of objectives serves
severa! major functions: 1) it assures that requir-
cd generalization will oceur, 2) it directs the
pupi) toward increasingly complex discrimina-
tion, 3) it prevents the omission of prerequisite
skills for meeting any terminal objective, and
4) it enables the teacher to place students pre-
cisely within a body of objectives. These func-
tions are assurcd by including in the system a
curriculum area identifier (such as “reading’);
identification of the major and sub-concepts,
the content level or grade levels of the materials,
and the identification number for each objec-
tive. These filing categorizations enable the
teacher to find appropriate objectives manually,
but the system is also compatible with an auto-
mated storage/retrievalfrelerencing system.

Complete Objectives

The complete objective gives the teacher 2 pre-
cise statensent of what is cxpected from the stu-

dent in measurable, behavioral terms. A complete
instructional objective by our definition contains
five major components: the student, an action,
the conditions, the measure, and the criteria.
The learier is specifically referred to within the
objective sequence to differentiate these objec-
tives from the traditional objective designed for
assuring ‘‘class’ or “group’ outcomes. The con-
dition is designed to communicate the parameter
within which the student will be working. The
action, expressed in precise verb forms, provides
for the measurcment of pupil responses  The
measure states the numerical quality, quantity
or duration of responding. The criteriu estab-
lishies the level at which the student niust be able
to respond in order to proceed within the se-
quence of objectives.

Teacher Instiuctions

These instructions provide tcachers with:
1) procedures for the evaluation of student per-
formance, 2) procedurés for introducing instruc-
tional materials, and 3) sample problems from
those materials. The evaluative procedure pro-
vides answers to such questions as, *Should I use
a curriculum-cmbedded test for this objective?”
or “Should I test orally?” The instructions for
teachers communicates special requirements for
the 12acher as she prepares to use a specific
objective.

Curriculum References

The curriculum references provide the teacher
with matesials designed to meet a specific associ-
ated objective, Several different sets of curricu-
tum materials are given for each objective to pro-
vide data for the continuous testing and modifi-
cation of curriculum materials.

Each of these characteristics is essential when
structuring a banking system for instructional
objectives. Sets of complete sequentially arrang-

9




ed instructional objectives must be functionalty
tied to the performance of the individual The
teacher must have a precise and complete state-
ment of the objective. Suggestions for materials
must be available, though the system must be

flexible enough to allow the teacher to introduce.

variations, The format should make sequencing
clear and furnishes an automatic check of perfor-
mance. And, for our system, the format is com-
patible with computer tabulation and manipula-
tion of progress data. UMREL has developed
such a system.

MOOEL OF INSTRUCTIONAL OBJECTIVES FORMAT

Insteuctional Objectives for

L INSTRUCTIONAL OBJECTIVE Instive,
Mafor Sub- ar Evaluative for Kample; Materlals
Concept Concept Grd, {0 No. Conditlon Action| Maeasure | Procedure Teoacher Prod. Reference

* Level or Grade

10
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English Objectives: Non Standard Dialects

John C. Maxwell, Karen J. Hess and Barbara K, Long

The control of standard English by speakers in
appropriate contexts hys been a long-standing
objective of elementary and sccondary instruc-
tion, but a host of apparently irrelevant teacher
behaviors has arisen in attempts to meet this
ohjective.

In approaching this major instructional prob-
lem, the Laboratory first sought to define the
relevant behaviors of teachers which would per-
mit them to individualize instruction (and there-
fore focus instruction} for the improved control
of regionally-standard English among students.

After a thorough study of the literature on
the subject, the following target behaviors were
identificd. At the end of the UMREL training
program, teachers would be able to:

t. Demonstrate through written tests a mini-
mal understanding of ten basic concepts about
dialects—their origins, their nature, and their sig-
niltcance to their speakers.

2. Sccure, on gudio tape, specch streams of a
specified (i.e., careful) type of asufficient dura-
tion and technical quality to provide a means for
detailed analysis.

3. Write a broad phonetic transcription of the
speecht streams secured (or. more accurately,
those subparts ot such speech streams which are
nonstandard for the speaker’s region).

4, Classify the nonstandard features accord-
ing to broad categorics and according to specific
sub-categories.

5. Apply data on linguistic and social signifi-
cance of nonstandard features, and data on the

frequency of the student’s use of those features
to arrive at o critical and individuatized curricu-
lum on usage for the student.

6. Sclect appropriate teaching materials which
can be used on an individual basis, and “*bank”
reference cards pertaining to those materials so
they can be casily retrieved tor application to
individuals,

While the training program 1o bring teachers
to criterion level in these behaviors is being de-
veloped further, work has begun in creating a
buank of behavioral objectives in usage and dia-
lect, stated for studeats. At the present tinse,
curriculum objectives are stated as topics (e.p..
"“verb agreement™) or undifferentiated negative
statements (c.g.. ‘doecs not use iv with singular
subjects). In rewrite, the objectives will be stat-
ed affirmatively and will specify the contexts in
which the behavior should oceur.

Further work will be done in the Laboratory
to secure and catalog instructional materials per-
tinent to the bank of instructional objectives on
usage.  These muaterials can be then matched
with the objectives and applied by the teacher
to those students shown by the teacher’s diag-
noses to need wor’, an the behavior,

When application of the student training sys-
tent is being conducted, it is quite probable that
the training program for teachers will be modi-
fied. Thus, the hypothesized set of behaviors
indicated for teachers will be modified according
to their known iraportance in changing the
behavior of students.
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Teachers for Tomorrow

Dennis L. Jacobsen

Southwest Minnesota State College in Marshall,
Minnesota, has recently begun a teacher-educa-
tion program based on nany of the educational
cancepts UMREL is developing. The Labora-
tory is working closely with the college in this
program, which is designed to prepare teachers
to implement an individualized curriculuom based
on instructional objectives. Teachers are being
trained in the skills of educational behavior man-
agement -contingency management, principles of
behavior abjectives, behavioral analysis of learn-
ing problems, ete. The Laboratory has provided
Southwest State with directions in the applica-
tion of instructional objective principles, and
format, design, and development guidelines for
the instruciional objevtive materials.

The Southwest State College project is quite
important to the long-term success of UMREL’s
developmental program. While in-service teacher
training given in Laboratory workshops and sem-
inars is satisfactory for present developmentat

work. these small-group training programs would
not be feasible for training the karge number of
teachers necessary for widespread implementa-
tion of UMREL designs. By providing valuable
information on the costs and procedures neces-
sary for pre-secvice teacher training, the South-
west State eftort will help in planning for even-
tusl initiation of UMREL oriented teacher edu-
cation programs at other teaching institutions.

In addition to these long-range benefits, South-
west State also provides important feedback data
on the use of UMREL products. An UMREL
Contingency Management training module will
soon be used for teaching apptication of CM
principles to classroota situations, and the highly-
developed Dialecis and Dialect Learning self-in-
structional module will be included in South-
west’s proiect. In the future an UMREL-devel-
oped precision teaching unit may also be used.

In ali these areas, the UMREL-Southwest State
College liaison is producing substantial payoffs
for both institutions.

13
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Planning by Objectives: Workshops that Work

Craig R. Olson and Rosemary L. Christensen

Workshops seldom change the behavior of
those who attend them, usually because work-
shop orpanizers fail to specify the outcomes
they desire for the participants.

The Laboratory staff wttacked this problem
during a recent training session conducted for
workshop Icaders from ihe National Indian Edu-
cation Conference. The workshop leaders, cach
scheduled to lead 90-minute sessions during the
week of the Indian Education Conference, were
trained primarily in the techniques of planning
by objectives.

During the UMREL training. workshop lead-
ers wrote objectives not only for workshop par-
ticipants, bu! also for themselves as workshop
feaders,  As an aid in acquiring the skills requir-
od for writing the objectives, before the training
session vach workshep feader received a packet
of matcrials containing a rationale for using ob-
jectives, a guideline for preparing objectives, ex-
amples of properly written objectives, and a list
of objectives which could be used in the work-
shops.

The training session itself was devoted to re-
viewing procedures for writing objectives and to
actually writing objectives for each workshop.

The objectives prepared by the leaders did not
meet all the technical requirements, but they
were usuilly reasonable approximations of what
wus desired; any problems encountered in using
the planning by objectives approach in conduct-
ing the workshops was unrelated to the leaders
objective writing techniques.

During the training session several teaders did
not feel sufficiently competent 1o decide by
themscives which objectives were essential. They
thought it was presumpiuous 1o establish objec:
tives without factual information about existing
skills and knowledge of the participants. In this
situation. the only solution seecmed to be for

workshop leaders, as experts in Indian education,
to make the best estimate they could of capa-
bilitics and needs of individuals attending their
workshops. A better, though more difficult solu-
tion would have been to obisin from partici-
pants, through a questionnaire or survey. an in-
dication of what they wunted to accomplish by
attending a particular workshop.

A sccond problem was several leaders’ fear of
preventing contributions from participants by
structuring the workshop oo tightly, They
thought that if the entire time was spent accom-
plishing objectives that they alone had defined,
they would effectively prevent any spontancous
contributions from participants. This limitation
is not as detrimental or as difficult 1o overcome
as it first appears. Planning by objectives doesn’t
mean that workshop participants remain passive.
On the contrary, this approach specifies only
that persons participate in a deliberate, planned
manner so that desired outcomes can be accom-
plished.

One problem encountered during the actual
workshop sessions involves the control of par-
ticipant behavior. The workshop leader has no
really effective means of controtling every type
of behavior during the session. In one workshop.,
an individual who was unwilling to abide by ac-
cepled conventions and procedures was able to
disrupt the pli+ned activity of the entire group.
If a planning by objectives approach is to suc-
cced, some way of insuring the cooperation of
all participants must be develuped.

In general, workshop teaders responded favor-
ably to the training session. In assessing the
session after they had completed their work-
shops, many leaders felt that the largest dividend
resulted from being required to think in behav-
ioral terms about what they wanted participants
to accomplish. Many leaders also feit that this

15
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approach made organizing their workshops easier
and more efficient, and several participants re-
marked that having a list of objectives to be ac-
complished in each workshop they attended
made the session more productive for them.

Pianning 'vorkshops by using specific objec-
tives presents no problems that cannot be suc-
cessfully solved or mitigated. The question re-

16

mains, however, whether benefits gained from
approach are worth the time, effort and cost ex-
pended. As in all cases of programed instruc-
tion, some easily learned strategies will have to
be developed for assisting the workshop partici-
pant in generating his own objectives. Once this
is done, it wiil then be possible to access the rela-
tive value of this approach.
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Behavioral Management

through Programed Instruction

Marvin F, Daley and Lanny E. Morreau

Techniques and principles of behavior man-
agement are rapidly being extended into the
ficld of education. One of these principles
which is particularly applicable to classroom
management, states that any behavior, at the
time it is of higher probability, can be used to
reinforce a lower probability behavior. Using
this principle, a teacher can arrange a class-
room environment so a student’s access to high
probability activities (reinforcing events) is con-
tingent upon the completion of low probability
aclivities (task behaviors). Through this man-
agement of contingencies a teacher can increase
the emission of selected task behaviors.

At the time that this research was initiated,
there was no single source where teachers or
teacher candidates could gain a functional knowl-
edge of the principles and techniques invelved
in the management of contingencies. A proce-
dure with the following characteristics was need-
ed for the training of teachers: I} it would lead
to the spccified terminal behaviors on the part
of the teacher; 2) it would be cost-effective: and
3)  ould be easily disseminated.

’ st step in the development of a teacher
{ .gng  rogram was to isolate the basic prin-
ciples of  one e ooy management. The criteria
for selection w -, based en responses to two
questions: 1) Which principles does the teacher
have to know in order to successfully manage
contingencies? 2) To what degree is it necessary
for the teacher to have a pedagogical knowledge
of the data base underlying these principles? A
decision was made to design a program using a
series of application rules with minimal empha-
sis on the theoretical data on which these rules
were based, The decision was also made to
structure these principles in a programed format.
This decision satisfied our cost-effectiveness and
casc of dissemination requirements, while provid-
ing an empirical procedure for the design of a
training program,

A criticality index was established for the
evaluation of each principle in terms of its behav-

ioral significance to management behaviors, The
principles were then grouped in terms of 1) the
generalizations which must occur as the student
proceeds towards a higher degree of simulation
(classroom practice) and 2) the interaction of
any of these rules or applications which might
inhibit or promote continual progress towards
the terminal response. Based vpon these gen-
cralizations and discriminations, the principles
were systematically arranged 10 facilitate the
students’ retention of the information.

This deductive design was adapted for use in
programing the sequentially arranged principles:

1) Presentation of a principle;

2) Presentation of an example of the principle;

3) Piesentation of a question perteining to the
principle with several alternative responses;

4) Presentation of the correct answers to the
question with a brief discussion:

5) Presentation of a problem related to the
principle; and

6) Presentation of criteria by which the stu-
dents could evaluate his responses to the prob-
lem.

The teacher training program developed around
this mode] included: 1) a programed text;
2) videotaped samples of student behavior for
practice in applying the sclected contingency
management principles; and 3) a series of pro-
gress checks with which the student could eval-
vate his performance in the program.

The criterion behavior on the part of the
learner, the teacher or the teacher-candidate,
was specified as follows: 1) Upon completion of
the program, the student would correctly write
the selected principles of contingency manage-
ment when presented with 20 open-ended ques-
tions pertaining to these principles; 2) Given a
videotaped sample of pupil behavior, the stu-
dent would write a behavioral prescription
which would include a specific low probability
behavior, a specific high probability behavior,
and the arrangement of a response contingency.

17



The ultimate test of any program rests in the
measurable change in the behavior of the learner.
In this case, the primary question was whether a
teacher could successfully establish and main-
tain a behaviorally engineered classroom after
having comylcted the program. Specifically, she
should be able to:

a) Select, write, or modify instructional ob-
jectives for each are2 of the curriculum,

b) Select, mrasure, and recor | specific stu-
dent respons:

¢) Extrapolate data from the recording sheet
tc a graph and interpret behaviora! changes.

d) Specify present level of task performance
and increase on a systematic basis.

¢) Establish performance criteria for each area
of task behavior,

f) Select high probability behaviors for an
individual student based upon her observation
and measurement of his behavior.

18
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g) Design and structure a classroom environ-
ment to include three distinct areas: TASK
AREA, PROGRESS CHECK POINT, and RE
AREA,

h) Arrange a contract including specific Rein-
forcing Events which will be piesented contin-
gent upon specified task completion.

The composite program was first tested in
summer 1968 with a population of 22 Special
Education teachers, then modified on the basis
of teacher feedback during the training session,
and on the basis of subsequent change in the
teachers’ behavior in the classrooms. Other test-
ing populations have included primary and ‘sec-
ondary teachers in both rural and urban class
rooms.

The change in teacher behavior represented
by their classroom management skills supports
the premise that cost-effective programs can be
developed for teacher training through the use
of programed instructional strategies.
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Pre-Schoolers Quickly Learn to “"Tell Time"”

Mary E. Fullmer and Robert G. Packard

A design which focuses ¢n the ccology of the
classraom s generully preferable to one which
attempts to change the behavior of teachers and
students. But when a specific classroom prob-
lem scems to call for combined modifications
in both ccology and behavior, an emphasis on
ccalogical change usually enhances the effective-
ness and efficiency of the strategy.

For example, we wislt to collect continuous
time data for each student’s performance on
microtasks. We know:

1. Every ctassroom has a wall clock.

2. “Time-telling” skills are already a part of
the entering behavioral repertoire of all teachers
and most students beyond the second grade. By
using the students’ skills, the teacher’s time is
svailable for other activitics more appropriate
to her role and training.

3. Individualized programed curriculum mate-
rials are available in the UMREL program lo
teach the complex time-telling skills to students
by the end of first grade.

4. We also want time data on the performance
of kindergarten and first grade classes and of
new students entering the system at other
Jevels, including their time data on their pro-
gress through a complete time-telling sequence.

Specified in this way, (he problem can be
solved by introducing a digital ctock (510) into
these classes, accompanied by a minimum in-
structional program with the following sequence
of objectives:

1. The student is able to filf in mark-sense
dots quickly (3 seconds per mark) with accept-
able quality and density. This is taught by
first demonstrating and contrasting acceptable
and unacceptable marks and then prescribing
several practice sessions on sample grids and
cvaluating in terms of quality, density, and
speed.

2. The student is able to match numbers one

through twelve to sumple with 1067 accuracy,
Thisis taught using a demonstrate-prompt-release
procedure of the following type:

=) voo@

11
12 .

2

ooo\:o«u-.u@..,_@
»oocuax@a..,,.\_,_ou

3. The student is able to mateh thiee columns
of the same numbers with 1005 accuracy., The
same procedure js used. as for example:

1] 2]3] [0]s]s] 9us 9:50
8 0 0 g 0 0 \\\
9 1 i 9 1 1 d koo
10@2 10 2 2 O PO
EREE) T VI I @ PR
® PR
12 4 4 12 4 4
O BBHO:
(Ds s 1 55 D6
2 6 6 2.6 6 ® 16 ®
37 7 3 7 7 Q@ ’g
(8) 0 (8)
8 8 8 8 S S
9 9 9 9
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4. The student is able to discriminate *“Begin™
columns and “End” columns taken from the
PPDF (see sample frames below), locate these
columns when given a complete PPDF, and
execute and sequence all these skills with 100%
accuracy during a microtask cycle.

8EGIN

Begini Ti 9:0
egin me///s
TIME

n} | End*®

END
End|Time

. [hrd min.

©
@

S B00506

0006060660
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The objectives are prescribed in a series of
microtasks, each following by evaluation and
RE. The material is presented on worksheets
and on actual PPDFs, and supplementary prac-
tice problem-sheets (where necessary). Each
microtask is introduced by verbal instructions.
The size of the microtasks and the rate of
progress through the sequence of objectives
varies with the student’s demonstrated ability
with the skills. Preliminary results with 39
kindergarten students indicates that the program
fulfills the objectives in from 30 minutes to 2
hours of class time.
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Behavior Observation Guide

Donald J. Christensen and Robert W. Hendon

Teachers arc dn the behavior-changing business
and theretore must know when behavior has
heen changed. They must be able to obwenve the
student actions ard report objectively to them-
sches and others. One test of objectivity i
reliability:  obswervcre mmust report the same
thing when tooking at the same event.

Forty-five observation systems were sunveyed
and oaly four schemes were found which at-
tempted (o record obwmvable behaviors of sub-
Jovts. The majority of «udics and provedutcs
sincyed were subjedtive approaches which te-
quired the obener 1o casify behavior in what
one might call vovett behavioral description.
{how designs which requircd that the obsenver
infer cognitive or sovio-ciotional conditions in
the subject could not mecet the requirements of
reliability and communicability of muasutes.
They told mote about the bias of the observer
than about the behavior of the subjoct.

After a thotough toview of the literature and
evtended discusdons with the Laboratory stalf,
it was concluded that any otservational system
which might tv devcloped dould I obicctive
and <kould invorporate the teachet a< an obswen-
ct of pupil behavior. | niding designs were crit-
wized bovause they did not provide the teacher
with uscful means to scvure adoguate behavioral
data about pupils.

An objcutive of this project was to develop an
apprtovimation to mutually cxclusive amd cx-
haustive obscnation categorics f pupil por-
formance throvgh the use of videclaped class-
room behavios. for training observers in reord-
ing and obw ning pupi! behavior, If teachers are
trained to diffcrentiate behavior emitted by chil-
dren in the clndoom. they will then be able to
apply such dulft knowkidge in the classtoom
altet the training period.  Videotape of actual
classtoom behaviot resultc in very realistic simu-
lations.  Havirg had «uch (raining. tcachers

should not infer qualities or traits that are
founded in dubious cognitive structuges.

Once the categorics of behavior were cstab-
lisseed. the conceptualization was further ad-
vanced by specifying what constituted an ob-
scrvational skitl.  The behavior called “obsen
ing” was defined as a response in the presence
of a Jdefinable environmental event.  The envi-
ronment was divided into home. school. and
not home of scheol.  The arca of <tudy
was further fimited to the school. and with-
in that emironmentel sector, to the ¢lass
room. Favironnwental conditions and response
categorivs were dichotomized into static/mo-
bile. interaction ' non-interaction, sclf-initiated/
other-initiated.  with  pecrs/with adults. audi-
ble/inaudible. A matsin was dovicd  with
cavironmental conditions on the vertical avis
and response categorics on the horizontal axis.
Subjective and inferential components were fo-
moved from the matric. Since all pessible re-
sponses cculd not be listed as a guide for teach-
crs. pincty-one wore selected as encompassing
practivally all classroom behaviors,

To train observers to Wentify and record be-
havior according fo developed categorics, two
ten-minute videotapes showing samples of school
childien’s classtoom behaviors weore asseembled.
The tapes and the obsenation guikde were tested
with several groups and a refined guide was
produced.

To test reliability, the refined guide was
tested. A buzzer was sounded to focus the
attcatisn of observers on 3 behavior. At the
first check. obseners wete insdructed to repott
the behavior emitted just before the buzzer
sound. This strategy yicWed spurious sosults and
was hundoned in faof of recording behaviot
evident at the sound of the buzzer. In the final
obscnvations. reliability of .78 among 24 observ-
cts was measurcd by the Kuder Richatdson and
Hoyt method.
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The study is an example of a successful at.
tempt 1o develop a recording system as a first
step toward training teachers to observe objec-
tively their pupils’ behavior, Videotaped behay-
jors provide a close analog and are aceepled by
abservers as realistic simulations. Children soon
ignore the presence of a camera in the class-

n

room. and their behavior becomes natural.

ft was recommended that the obsenvation
guide be revised after ficld-testing with teachurs
and that further studics be undertaken to deter-
mine if the behavior of teachers, administrators,
and other school personiel can be measured by
this method.
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Does''Behavioral Management'' Turn People On?

Dean A. Honetschlager and Gary G. Dodge

The Problen

when Lhe Laboratory began its present pro-
gram, there was little evidence about educators’
responscs to words which describe behavioral en-
gincering practices. but expericnces of the Labo-
ratory staff and reports in the literature implicd
that certain words such as behavioral engineer-
ing. management, reinforce. ete.. mighl prompt
responses which interfere with the acceplance of
idcas. As the Laboralory continues to develop
behavioral engincering training procedures, it is
impartant for it to know: (1) do educators
tespond differentially to specific words which
are associated with behaviorai engineeting? and
(2) arc there differences in responses to these
terms among different educator groups: i.e..
teachers. school administrators, collcge profes-
sors of education?

The Study

The measurement instrument used in the
study was a semantic differential qucstionnaire
developed by the Laboratory and based upon
wotk by Chatles E. Osgood. George J. Suci. and
Per:y H. Tannenbaum and described in their
text. The Mcasturenent of Mcaning  The study
used rasponses to the semantic differcntial as an
indx 2tion of aititude towards the concepts pre-
sented. Osgood. et al.. sy, "“The major prop-
cttics of atlitude that any measurement tech-
nique is expected to index are readily accommo-
dated by the ptocedure. Direction of atiitude,
favorable or unfavosable, is simply indicated by
the sclection of polar terms by the subject: if the
wote falls mote toward the favorable poles
then the attitude is taken to be favorable and
vice versa. A score that falls at the origin de-
fined by "4 on the scales is taken as an index
of neutrlity of attitude. Inicnsity of attitude
it indexed by how fat out along the evaluative
dimension from the origin the score lies: i¢.. the

polarization of the altitude score. Although on
a single scale, there are only three levels of in-
tensity: *slightly." “‘quite."” and “extremely™ in
either direction. summing over several ev:'uative
scales yiclds fincr degree of intensity.” (Osguod.
1952)

The target populations for the Laboratory's
Iraining programs ase inservice tcachers and pre-
service teacher trainces. but we arc also con-
cerned with those persons in positions to make
the dccision to initiate a training program.
Thetefore. the populations samplad were ele-
mentary  and secondary classsoom teachers.
schoo! administrators. and college teacher train.
ers.  The tcathers and administrators wete
chosen randomly from a list r- resenting a ran-
dom sampling of schools in the Labaratory's
five-state region. College professors in depart-
ments of education were randomly selected
frorin a list of all colleges in the region.

A master list of terms relating to behavioral
enginecring was compiled from recent asticles
decaling with the topic. Three members of the
Laboratory staff independently selected those
terms which they consideted important to be
tanked. and the 24 terms most frequently
checked by the three persons were used. The
scales were chosen from the Osgood text and
represent evaluative scales with greatest purity
on dimensions desired for this study. fOsgood.
1982)

Results

Question 1. Do cducators respond differen-
tially to terms associated with Hehavioral en-
gineering? If we acsume that each individual's
tanking is an estimate of the word-' true tank
otdet. we can use the rank order of the average
rank assigned to words to arrive al our estimate
of this true rank. (Walker, 1953) 1t can be
assumed that the ranking of the <ample repres
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scats the true ranking of terms within the select-
cd populations. The mean response score for all
words over afl n was +1.08 (on a 7 scale of -3 to
43). All groups were the same on relative rank-
ing of words from high to low. The meun
wotes were averages for all three groups, but
the same order held in cach group separately.
(Sce Tuble 1)

square analysis ~f the variance if there is a
difference in how each group scored on the SDQ.
(See Table 2) When ranking all 24 words to-
gether in overall words, chi square was signifi-
cant at the p «~ 0035 level:i.c.. there isa 99.5%
probability that the three groups are not from
the same population. or that they are not the
same.

Tobie 1. EVALUATIVE RESPONSES

Response IOres by oxerall averape in descending order.

Iterms Above Median Score

1ndvidvatized Inatruttion
1ndependent Study
Cimmroom Mansgemeny
Fositive Reinforcemant
Reintorcement

Team Tesching
Reintorcing

Behaviorsl Objectives
Propramed Lesrning
Computer

Beravioeat Ansiysis
Stimukn Contrat

- s - NN

- -
ONWAPP T P =l
mbu:v‘-:zzﬁb

1nems Selcw Medien Score

580 Behaviorst Contren

82 Migh Probabitity

12 Shaping

69  Behavior Maragement
67 Behaviorat Technology
.49 Contingencles

32 Opersnt Conditioning

.32 Contingency Mensgament
20 Bahaviorat Engineering
23 Contingency Contracting
A9 Engineering Mumen Behavior

.09  Token Ecor.omy

SWhere RO Rad s tengt of 310 43 tvac 3 7 a0kt Litert Role.

Tadle 2
Protmon Techens Adminhireters TOTAL
tn=37) (rn> v83) tas 23 ta= 2930
Mean Aasponse Scores® 124 108 R} 100
Friedmen Rank Tent
Scorest? »ns "wd s

CWherd 52 00rs Fad 2 range of 3 10 43 Over 3 7 s08ce Likert ikate.
Cigyhect high score nis (o088 | and 19w ranted 3 actoss kD wrord. FAT testing of the rult
hypothesn of  no d.1f¢rence betaeen groups. Sighificant o1 0038 level.

Question 2. Are thete differcnocs in responses
to the teims associated with behavioral engincer-
ing among cducator groups? Analysis was done
by the use of Fricdman Rank Test (FRT). This
is 2 null hypothesis 1est which states that there
is no diffcrence between groups on scoting the
Scmantic Differential Questionnaire {SDQ). The
test is a noppatamctric analysis to test if the
sample groups ate drawn from the same popula-
tion. |If 81l are from the same population. then
there should be an equal likelihood of any one
group-scote being higher than another; i.e.. tank-
ing of 1, 2. ot X on score level should result in
each group having an equal numbet of 1's. 2's.
and Y's. The FRT ciecks the sum of the rank
scores for each group and determines by a chi

24

infetences

The following inferences can be drawn from
the data:

1. There is a gencrally positive digposition
to behavioral management language.

2. Education groups respond differentially to
teems telated to behaviora) management. The
«lasroom teacher’s evaluative reaction to behay-
joral management terms is cven more positive
than the administeator’s bul less positive than
the university professot’s.
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Critical Events in Implementing
Behaviorally Engineered Classrooms

Dean A, Honetschlager and Robert H, Pinney

In cstablishing the Lzboratory's 20 behav-
iorally enginecred classtooms, a2 somewhal com-
plivated job because the classrooms were spread
out in four quile different schools in Lwo differ-
cnt states. the Laboratory slaff was faced with
two broad classes of constrainls.

The first class of conslraints was imposzd by
the Laboratony's program. 1) The behaviorally
cngincered classrooms had to be teacher-imple-
mented and teacher-maintained. and ) they
had to be sct up in an on-going schoo! situation.
3) The classroom management sysiem had to in-
clude measurement operations for the colleclion
of multiple baseline pupil data. and 4) it could
not require structural changes in the room.

Non-program imposcd constraints included:
1) the geographical spread of the sites. ) the
diveesity of the pupil population, 3) a limited
numbee of Laboratury staff members, 4) <kill/
knowledge deficiencivs in the tcacher popula-
tion. 3) limited (inancial support from the
schools. and 6) the lack of instructional objec-
tives and adequate commercially preparcd pro-
gramed matcrials.

With these “givens”™ and the information de-
tived from a detailed deficiency analysis, a low
chart fot the effort was developed. critiqued.
and revised.  fSce fig 1) Thic flow cbart e
Nects the objectnves that had to be met inorder
to insure successful implementation of the new
oducational system.

As reflected it the chatt. the Labotatory
staff had 1o meet six major ohjectives:

1. training teachers and aides.

2. data collection,

1 speuification of insructional objeclives and
acquisition of matcerials,

4. oricntation of pupils to the new syslem,

L. specification of reinforcing event activitics.
and

6. design and layout of cach room.

Mecting these objectives required thal atten-
tion be dirccted toward such interdependencics
as:

1. the acquisition and training of Laboratory
staff,

2. other Laboratory activitics,

A delegation of responsibility. in and out of
the Laboratory.

4. cost accounting. and

S «uppotl nceds. like equipment. publica-
tions. non-professional help.

Management of implementation was carricd
oul according 10 the specifications of objectives,
ame lines. and personnel. Some of the out-
vomues of this implemcntation are:

). training programs for teachers. aides. and
pupils.

2. a model for implementation of behaviorally
enginevred classrooms.

A 2 ¢pecification ¢f the necessary features
for a rescarch dovelopment program to e
tocated in the school.

4. prompted noed for first inpuls to con-
tribution 1o an instructional otjectives and
curriculum materials bank.

S petformance dala gathering on teachers,
aides. pupils. and Laboralory staff.

"“
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Student Involvement in RE Selection

Rary G. Dodge

Problem. To identify reinforcing events (RE)
for use in upper grade selfcontained. conltin-
geney management (CM) dassrooms. After
four months” expericnce with a reinforcing CM
system, 01h, Tth and &th grade pupils still did
not have a direct input into decisions about RFs
available to them in the classroom. A method
was sought to investigate student keisure and
free lime activities to better identify posible
reinforcing ovents for classroony use.

Mcthod. A three-page questionnaire was
developed and administered to the class as arn
alternative to the prefereed approach of diredt
ochavior observation. The questions voere open-
cnded and dirccted at out-of-school activitics.
favorite games and interests, use of free time
in school. spending of money. and suggestions
for improvement of the current RE arca.

Results.  The results are combined for the
three grades and are not listed by frequency
but by groupings of related activitics.

1. Activities

1.1 TV, radio. eccords, comics. movies, tape

recorder. books. magazines

1.2 scrabble. checkers, chess.  monopoly

catds, sorry, bingo. cribbage. frustration ball,

puzzkes

1.3 arnt. draw. paint. sew, cook. type. modcls.

carving. chemistry, clectricity. crafts, ¢z and

bikc repair

1.4 pool. twister game, ping-pong. marbles.

jacks, darts, yo-yo. foothall-hockey games

pin ball type games. ot cars. battling tops

1.8 animals, fish, collections-hobbics. natu-

ralist {lcaves, tocks. shells)

1.6 dance. gym. dowl. walk. roller skate,

slide. skite. swim, football. bike. sing. camp.

hunt, horse. fickd trips

1.7 food, incense, converation

2. Environmemt

2.1 pictures, posters. drawings. black board
2.2 clean, rug. table surface, chairs and
piflows

2.3 adequate time, food availability

Divcussion. 1his list provided teachaes with a
guide for identifying defickencics in the present
RE atca. New events could be obtained subject
to availability of money. decisions by the class,
and acceptability to the teacher.

Problem. The list indicated that more space
was needed in the RE arca to allow moie active
cvents and to increase the number of cvents
available within social. physical. and system cons
straints. The need for more space led to an anal-
ysis of room traffic patterns and storage of malte-
rials.  This resulted in sonie decision niles for
efficien? atrangement of the classroom into task
arca, progress check arca. and RE area:

1. Get multipl: use out of shelves, cabincts,
movable storage by
2. using for room dividers
b. using top also for storage
¢. using as resoutce material storage
2. Pupil desk placement. task atca
a. place in lcast active end of room
b. place backs of vhairs against wall to elim-
inatc dead wall space
¢. have no aclive resource aveess in desk
placcment arca
d. have no access aisles through desk area
funncling to focal. aclive acvess points
¢. place so that visual stimuli is minimized
if papcr tasks are gencral routine
f. place sc that 1 1o 2 feet separate each desk
with no pupils directly facing each othet
2 Use unuscd arcas as RE arcas, eg.. coat
rooms. <inks, notmal room egress lancs. dead
book storage arear. Use as active RE arzas
and revert to onc-shot use at appropriate
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times, e.g., to get coats, to leave room, to

use sink

a. atlempl to move task area away from
these dead areas so that they can be used
as RE areas

b.do not be concerned with break up of
space as long as RE areas arc <ontiguous
and refatively easy to access visually by
teacher and aide

4. Teacher desk. aclive resource malerial use

a. place centrally with highest used items
most easily accessed

b. place near task area with easy teacher con-
trol

c. use, if possible, as additional room bound-
ary space definition. e.p., leacher desk
placed as task area boundary, resource
material near desk

d. separate RE area traffic access from te-
source area traffic access

ama "
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Happiness is a Beautiful PPDF

Patricia A. Pool and Chu pin Chu

Shorttly before UMREL began to use a tevised
version of the FPDF, the Laboratory staff check-
e1 the acceptability for machine scanning of the
d:ta being collected on the old PPDF then in
use. This acceptability check revealed that S0%
of the PPDFs were meel g «he 100% criteria
level for correctness of wuat. entries, ie., dark
enough for machine scanning and free of data
entry errors.

Machine scanning and computer analysis of
pupil performance data (ot which properly
completed PPDFs should be critical) was sched-
ufed to begin in several weeks, but the Labora-
tory staff decided that enough time remained to
make a systematic cffort to upgrade data col-
lection on the PPDF.

Since it was likely that the initial acceptabil-
ity levels for the new PPDFs would fall consid-
erably below the S07% level teached using the old
form, the change-over to the new version of the
PPDF gave the Laboratory the opportunity to
test the effectiveness of procedures for reinforc-
ing teachers, aides, and students for correctly
filling out the PPDFs. This apptoach alo en-
abled the Laboratory to take a pilot step into
teacher incentive programs.

Procedures

The basic contingencies were <t up as follows:
no reinforcement would be given if less than
25% of the new PPDFs wei. petfectly mathed:
when 2549% were perfect. the teacher would
get $10 to spend for class benefit: 50-94%:
$20 more: 95-100%: $50 more: for a total of
$80. The conlingency was in effect only for the
first week the class met the criterion leve). (A
class could not earn $10 ¢ach week by holding
the scceplability devel at 25% )

Decision rules and a training manua! were pre-
pated showing the correct way o mark the
PPDF. and common mistakes to avoid.

Each individual pancl on the PPDF was check-
ed for data entry. Teachers and Laboratory
staff responsible for the classrooms were inform-
ed of the number and percent of PPDFs which
reached 100% acceptability, and of the types of
errors made. If one entry rule was violated con-
sistently, the teachers were given an explanation
of the specific error and the method of correct-
ing it.

Results

No class reached the 25% ievel during the first
week of the study, but by the fifth week only
one class remained below the 25% level, 15 clus-
scs had reached the second level, and 3 classes
had re2ached the 90% level. Each week several
classes met higher criteria levels.

Notices that they had reached the various ac-
ceplability levels were presented to the teachers
by the implementors. who also notified the
school administrator to release the reinforce-
ment money. (Management by the school ad-
ministration of a petformiance contingency fund
for teachers is of particular interest because of
its relationship to UMREL's school functions
analysis.)

The use of the money was controlled by the
teacher. who decided how inuch the aide and
students should patticipate in the putchase of
items for the classtoom. [In the upper grades
whete the teachers had given the students re.
sponsidility for correctly filling cut the PPDFs.
they alsv allowed them to decide what to buy
with “their* money. Some of the lower grade
teachers divided the money in half. spending
part for items of interest to the girls, and the
other for items of intetest to the boys. Some
classrooms purchased one o Iwo expensive
items-doubdle easel, pool table; othesrs purchased
many smalt items like games and handictaft ma-
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terials. One class threw a party and spent the
mgney for refreshments.

Conclusions

1. Use of the training manual coupled with
specific reinforcers for properly marked PPDFs
appearcd successful in upgrading the aceeplabil-
ity for machine scan of data coliected on the
PPDFs.

Achicving the 507% criteria docs not mcan that
only 5% of the dala was usable. Each PPDF
contains up to 200 items of data about a stu-
dent's performance. and cach student uses four
to six forms per week (one for every curricular
area). generating up to 1200 items of data per
student per week. 1€ a marked PPDF has only
one item missing, incorrect. or incomplete. the
whole form is counted as zcro for the purposes
of this reinforcement plan. A class of 25 stu-
dents can collect up to 30.000 items of data per
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week, yet if only 20 of these items are incorrect-
ly mairked. the class ¢eceives a SO77 rating. Clear
ly the criteria were severely demanding. Newver
theless, by the fifth week 15 of 20 classes were
at or above 507, guaraniceing a massive antount
of significant and usable multiple-baseline data
on student performance.

2. More detailed preparations should be made
before introducing such a scheme to teachers.
Although the original idea came from a tecacher's
suggestion that mongy 1 her classrooms would
be very reinforcing. Un$ was not truc for all
teachers. Several reported that receiving money
for work which was “part of their job"™ was de-
grading. Another thought at first that the mon-
cy was to be spent only' for RE items. and was
concerned about having (o “carn’ funds for an
2-ca she considered vital. However. alt teachers,
when their classes earned the money. wete en-
thusiastic about recciving it.
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Videotape as a Classroom Observational Tool

W. Scott Wood snd Atlen L. Sova

UMREL has shown that closed circuit tele-
vision monitoring and videotaping is an effective
behavioral observation tool. The Laboratory's
technique involves mounting television camersas
in individua! classtooms, and monitoring and
videolaping in & centrally located control room.

Behavior in the classtoom can be observed by

one or more observers, either as it occurs via
closed circuit, or later via videotapes made at
the same time

The number of students under observation it
determined by the nature of the investigation,
the camera's range, and the complexily of the
behavior being observed.

Thete are ceveral advantages to using the
videolape observational technique: 1) compared
to a classroom obsesver, the camera is relatively
unobdtrusive, and quickly becomes ignored by
the students, 2) the technique is very flexible,
in that multiple lenses allow the camera o be
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QOne effective technique involves use of the
videolape's audio track to record instructions lo
the nbseever. For example, while the videotape
shows a group of students, the audio track lells
the observer which student to watch, how long
and what behaviors to tecord. This kind of ree-
cording can be achieved by simultancousy film-
ing the classtoom and playing a tape-recorded
pacing message onto the audio track. Of course,
the audio track can vary in complexity from a
simple counting of minules to a comphy se-
quence of instructions to the observer. These
audio pacing techniques arc patlioularly valuable
when the data recording method is of the “time
sampling” type, where one student is observed
for a period of time (usvally from 13 seconds to
2 minute), then a second student, a third, ete,

focused upon a single student, a small group of
students, ot the entire classroom, 1) recording
is permanent, 4) behavioral observations can be
made at any time. by any number of individuals.
In addition, the observer can easily “rerun any
questionable pottions of the videolape to insure
accurate recording, and ) the method is quite
teliable. Use of the overlaid audio pacing tape
assutes that two of mote observers see the same
data at the same time, resulling in high inter-
observer reliability measures. Tabie | presents
the reliability percentages from a secies of ob-
servations the Laboratosy has made using the
videolape methodology.

The cost/effectiveness payofl of the video
tape observation procedure increases a3 the
number of obserrations and obserrers increases
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1 liis is a Function of;

1. chwivations not being restrivted to the
whool day. e, defayed observation,

2 reduced travel time and expenses for mul-
tiple observersiobservations,

& permanent recording that can be liter
observed Tor ofhier behavioral information, and

4. being able to train observers “in-house™
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rather than  “in-classrcom.”

Naturally, the Upper Midwest Regional Ed-
ucational Laboratory has many uses for equip-
ment of this type. and classroom observation is
only one of them. However, this use does lelp
meet the Laberatory's need for a highly re-
tiable, flexible, ciassroom observation method-
ology.
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A Specific Educational Role for

the Classroom Aide

Paul R. Petrafeso

When federal funds were made available to
school districts for hiring classroom teacher-
aides, administrators and teachers alike hailed
the move as a great leap forward in upgrading
our educational systems. The use of teacher-
aides was seen as an innovation that would give
teachers more time for improving their teaching
skills, for bettering their curriculum materials,
and for helping individual students.

The question should now be asked: *“How
has the use of tecacher-aides affected student
performance?” According to statistics from the
United States Office of Education, simply using
teacher-aides produces no significant change in
student achievement. This is particularly true
in schools serving disadvantaged populations.
Clearly no one thought the use of teacher-aides
alone would shore up our sagging educational
system, but some benctits were anticipated.
What happened?

The teacher-aide programs, like so many other
promising innovations, are not at fault; those
who implemented the idca should be blamed
for any failure. They have usually been guilty
of inadequate conceptualization and planning,
and the responsibility for the results should
rest firmly on their shoulders,

Examinc the role of the teacher-aide in the
classroom and what do you find? A recent fact-
finding tour of nine Indian schools in the North-
west, conducted by the author, uncovered some
possible reasons for failure of teacher-aide pro-
grams. In the schools studied, aides had been
hired with no specific training for their jobs in
the classroom. In fact, most never got into the
classroom. Many aides were used primarily for
odd jobs and errand running, and any training
was not preplanned but given only as necessity
OF CTises arose.

The aide’s duties seldom had anything to do
with improving educatisn. She was kept busy

with low-level filing, making posters for display .
purposes, answering the telephone, helping the
cooks, supervising the playground, and in schools
where weekly showers were required, she watch-
cd over the children in the shower room. If
the aide was highly qualified. she did some
lyping, operated the copying machine, and ran
the slide projector, although this job was usu-
ally claimed by the audio-visual staff member.

The use of teacher-aides becomes cffective
only when it is coupled with specific training
objectives that result in measurable behavioral
outcomes not only for the child, but for the
aide and the teacher as well.

In the Laboratory’s bchaviorally managed
classrooms, the teacher-aides are employed and
trained to carry out tasks directly related to
child learning. This frees the teacher to devote
her time to her primary function—individual
prescription and instruction. The aide is specif-
ically trained to (1) keep daily records of stu-
dent progress, (2) evaluate student tasks based
on teacher-established criteria, (3) maintain class-
room control also based on teacher-established
criteria, and (4) maintain the supply of RE
items in the reinforcement area.

In addition to these functions, the Laboratory
has expanded the role of the aide considerably.
Under the Laboratory’s program the aides are
seen as represeniatives of the community who
make meaningful contributions to the chil-
dren’s education.

The Laboratory's behaviorally engineered
classrooms on the Red Lake Indian Reserva-
tion, where all aides are members of the
Chippewa Indian community, offers an example
of this expanded teacher-aide role. Classroom
aides like these can provide valuable informa-
tion regarding what may be reinforcers for
these Indian children, or they may act as cultural
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reinforcers themselves, strengthening the stu-
dent’s academic performance by their presence
and approval,

The Laboratory has shown at Red Lake and

36

its other cxperimental sites that when aides are
assigned specific duties, and are given specific
training. they can make an important contribu-
tion to the educational process.
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Prerequisites for Systems Analysis in Education

William M. Ammentorp, Marvin F. Daley end David N. Evans

Like other appiied behavioral sciences, educa-
tional administration is beginning to make con-
siderable use of the terminofogy of general sys-
teras theory. The perspectives of sysiems analy-
sis have much to offer educational administra-
tors, but to produce results, the implementation
of systems theory requires full use of the basic
tonceptual and 2nalytic tools of systems anaty-
sis. Intuitive grasp of the method is not enough.

With analytic methods designed to deal with
multiple variables, the systems analyst concerns
himself with the broau area of decisions and re-
sults, concentrating on the basic processes under-
way in an organization. Shipment of grain to
flour mills, maintenance of parts inventory for
auto repair, and formal education of children are
all processes he can study systematically. For
each organization, whether educational or indus-
trial, the analyst considers the output data and
its functional relationship to the variables under
organizational control.

In a school, the central output datum is
change in a child’s behavior; the system variables
are teacher behavior, subject-matter materials,
and reinforcement practices. Following t*e gen-
eral stimulus+esponsescinforcement learning par-
adigm. acquisition of a particular behavior by a
child is functionally refated to conditions of the
environment controlled by the teacher. By exam-
ining several classrooms. the analyst can deter-
.mine the three-way relationships between the
child’s behavior, type of reinforcement activity,
and timing uand frequency of reinforcement.

Several interlocking administrative roles emerge
as systeins concepts are applied to an educational
oiganization. Someone must manage the school’s
daily operation, research must be carried out to
evaluate the relationships between variables, and
new designs must be developed to meet future
educational needs.

The system manager, roughly equivalent to the

superintendent or principal in traditional schoo!
organization, identifies the system’s constraints
and possibilitics: the variables. He locates prob-
lems or decision points in organizational activity
and selects courses of action.

System researchers assist the manager by feed-
ing information back to him on the likely consc-
quences of his decisions, based on their on-going
analysis of the relationships between the system’s
variables.

The system designer combines the duta pro-
vided by the man:gers and rescarchers, with his
knowled:;ze of operating systems and processes to
produce new designs. His overall view of the
process of cducation makes him a common link
for the more practical managing and research
roles, and he easily serves as a trainer for these
areas.

To function effectively, managers, researchers,

.and designers should have substantial foundations
in systems analysis, along with their understand-
ing of learning and educational theory. The sys-
tem manager should have skitl and experience in
identifying variables, planning and Mow analysis,
and decision-making. These skills could be de-
veloped thrcugh.a basic program of elementary
decision theory, and finite mathematics. training
him in a togical problem-centered approach to
probability and the numerous applications of
probability anfaysis beyond simple statistical use.
Along with this background, the systems man-
ager should have introductory experience with
data systems and planning techniques, acquired
through analysis of simpte problems using com-
putational aids, and in planning complex activi-
ties using PERT or similar techniques. If pos-
sible he should follow some elementary woik in
operations research to facilitate communication
with his supporting research operation.

A system researcher needs the same skills as
the manager, along with thorough training in
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process analysis, similar to that currently offered
in federally sponsored programs in educational
research.

The system designer must have extensive train-
ing in probability analysis aind in information and
communication theory. He should be aware of
any technological and social changes which might
influence new system designs, and he must keep
abreast of contemporary rescarch on learning as
a basic system process.

The manager and r¢searcher functionas a man-
agement team, dealing with the realities of the
particular organizational system and providing

38
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data for the designer as he plans new systems,
with their perspective, they serve as a reality test
for new system designs. The productivity of per-
sons filling all three roles depends directly on
their mastery of the tools and m=thods available
for systems analysis. If education is to beneiit
ffom systems analysis, educators must have the
tools to analyze systems.

The concepts expressed in this paper ore fur-
ther developed in the authors’ article in Educa-
tional Technotogy, August 1969.
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Inservice Credits as Reinforcement for

Teacher Behavior
Rodney L. Snyder

Since teachers behavior and student perform-
ance are tunctionally related, od since the of.
fects of reinforcement on behavior apply to
teachers as well as students, it is eppropriate to
reinforce those teacher responses that result in
increased student perfornmance. The Upper Mid.
west Regional Educational Laboratory has ad-
dressed itself 1o the development of strategies
for teacher reinforcement that have the follow-
ing propertics:

1. sequenced behavioral objectives that spee-
ify teacher behavior systematically and function-
ally related to student performance;

2. training and practicum in management
skills that lead to teacher attainment of objec-
tives:

3. assessment of teacher performance with
student performance as the measure;

4. identification of teacher reinforcers which
are practical and wseful in the school: and

S. delivery of immediate reinforcement, con-
tingent upon teacher behavior that meets the ob-
jectives,

One common reinforcement strategy involves
the use of sulary-tied inservice credits as rein-
forcers. Many schools have attempted to develop
“good teaching™ by rcinforcing the teacher's
completion of inservice cducation courses with
credits that apply to salary increases. In
Minncapotis, where this approach is used, the
total annual inservice class enrollineat ncarly
equals the teacher population.

In its efforts in classrooms in the Minneapolis
schools, UMREL proposed to use inservice cred-
its to reinforce the specific teacher behavior that
affects student performance.

In order to measure the effect of teacher be-
havior on student lcarning, an environment has
to be cstablished. Teacher acquisition of skills

and knowledge requisite te implementing such
an environment became the finst general objee-
tive for which ¢ one credit reinforeer would be
delivered.

Secondly. to measure the effect of teacher be-
havior on student learning, the teacher has (o im-
plement and maintain a continuous daty record-
ing system on pupil learning behavior. The ace
quisition by the teacher of requisite data-record.
ing skills became the second general objective for
which o second eredit reinforcer would be deliv-
ered.

Finally. afte = the establishment of an environ-
ment in whici continuous data collection on stu-
dent performance takes place. the teacher would
have the epportunity o systematically manipu-
late variables of her own behavior, The ussess-
ment of the effectiveness of such manipulations
would be judged by their eftect on student per-
formance. A third credit reinforeer would be de-
livered for self-directed teacher behavior that ef-
fects chunge against baseline in individual student
performanee,

Each of the precading three general objectives,
comprising complex patterns of behavior, are
broken down to specific behaviors, and stated as
behavioral objectives. For example, “establishing
an cavironment....”" involves functionally arrang-
ing the classroom. A specific behavioral objec-
tive would be. ““the teacher. after completing the
instruction in continge ney nianagement and after
desigrating an evatuation arca in her classroom.
will lgeate the aide’s desk so that the aide will
have visua! contact with the evaluation Jine, the
reinforcement area, and the clock.”

Given Lhis level of speciticity, teacher's behav-
for can be nwasured, and reinforeemient can be
delivered contingent upon the emission of the
behavior.

Since a credit reinforeer can only be deliv-
ered affer the teacher has met a series of objec-

4
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tives comprising a complex behavioral pattern,
intermediate reinforeers in the form of points
counting toward the credit will be delivered im-
medistely after the teacher meets cach separate
objective.

UMREL's initial proposal for this type of rein-
forcement procedure was made to the Minneu-
polis Public Schools Director of Staff Develop-
ment in April 1969. In October 1969 the

40

Minncapolis Inservice Committee approved three
inservice credits contingent on the teacher's
meeting UMREL’s specified objective.  The
training is elective and open to the teachers of
Hay Etementary School in Minncapolis who
operate contingency managed classes under the
joint sponsorship of the Minncapolis Schools
and UMREL.
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Establishing Relationships for Research - Based

Development in Schools

Dean A. Honetichlager snd David N. Evans

Research and development groups which are
trying to establish cooperative relationships with
schoo!s often find that the usual change models
will not work for them. The change models
most commonly described in the literature,
emphasizing problem identification, resource
search, group decision-making, and commitment
built through the activities of internal change-
agents, may prove inadequate.

Usually in these models, a specific change is
sought in one point of the educational system,
and little or no atlention is paid to the main-
tenance of continuous change which is necessary
in a development program. The series of re-
search problems which evolve out of a develop-
ment program, the interdependencies among
the gross variables, and the cost-effectiveness
of changes seem to be peculiar to R & D/school
cooperative efforts.

The Regional Laboratory requircs a relation-
ship with a school which will allow it to make
a variety of interdependent well-planned chznges
in the instructional system. These changes may
be unrelated to the immediate needs of the
teacher and pupil, and results may have no
immediate implications for improving education
in that particular school, but the research may
be of high significance in extending knowledge
about a component of the instructional system,
refining theory, or contributing to an under-
standing of interrelationships. Data are often
collected to secure useful information about
children’s interests and other characteristics,
teacher behavior and other phenomena, all of
which eventually may bring about better educa-
tion.

The required changes, research design, data
collection procedures, and human interfaces, are
determined, by the research agency outside the
school, and éxtra demands on the schoo! may
be necessary to permit systematic execution of

experimental efforts. This obviously mzans that
the pcople in the experimental situation must
agree to perform the prescribed behavior, so
that what is designed to be tested will be tested.

It is the Laboratory’s experience that school
districts and school personncl are willing to
participate in change activities which are exter-
nally conceived. School governing boards are
looking for changes which promise measurably
better school experiences for their student popu-
lation. For teachers and adniinistrators, satisfac-
tion from observable gains in student learning, the
excitement of working in an innovative program,
the professional relationships with outside con-
sultants, and the attention and recognition by
peers and the unusual stream of visilors make
the additional effort worthwhile. Many see the
identification with potentially successful pro-
grams as an important step in career advance-
ment, and they are proud to bring an inngvation
to their school.

In establishing a relationship with schools, jt
is important that advantages and constraints be
spelled out clearly and are accepted by all
parties from the beginning. The Laboratory can
offer these assets to the school:

1. A rescarch based irnovative instructional
system.

2. A measurably better school experiernce for
students.

3. Well-designed retraining programs for teach-
ers and administrators.

4. Continuing public relations assistance with
community and parents.

5. Professional personnel to maintain the pro-
gram and to serve as consultants with the school
persorinel.

6. Continuing interpretation of progress and
findings to the participants.

7. Opportunily to participate in education
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rescarch and development of potential high-
value and contribution to education.

In achieving a vcooperative relationship for
conducting research and development, tie Labo-
ratory arrives at general agreement of cooper-
ation and monetary commitments with the
parent governing board.  Then face to face
ncgotiations between Laboratory implementors
and school administrators and teachers are con-
ducted.

The following is the sct of guidelines upon
which discussions leading to a contractual rela-
tionship are bused. The end result has been
satisfactory. cooperative relationships establish-
ed with teachers and administrators at the four
sites which constitute the laboratories for re-
search buased development.

Arrangement Necessary at Research and
Development Sites

1. Decision-making power shared by the
scliool adniinistrator and the Educational Labo-
ratory in such areas as introduction of special
programs, control of visitors and publicity.
changes in school schedule, and others to be
specified under special conditions.

a. The School Board. superintendent, and
principal should have a thorough first-
hand knowledge of the essential ele-
ments of the Laboratory’s program and
objectives.  They should be fully in-
formed of the administrative require-
ments of the program.

b. There is a significant pneed for both
administrator and tcacher retraining
when a district participates in the Labo-
ratory's program. The district should be
fully aware of the nature and the extent
of this training.

¢. Individual schivol scheduling should pro-
vide cnough time for teacher data col-
lection.

d. Introduction of any special education-

related program into the school should
be cleared through the site coordinating
committee,
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¢. Visitor policy should be jointly estab-
lished by administrator and Laboratory
so interruption of progress is minimized.

f. The school principal should be commit-
ted to rescarch and development in ed-
ucation and show it through his commu-
nications with staff and efficient han-
dling of data collection activitics.

2. Permission to modify existing curricutar
materials and add additional materials.

a. When  curricutar material is identified
which meets requirements or specified
and scquenced instructional objectives,
and which is amenable to microtasking
and individual evaluation by criteria, the
schon! district will be willing to adopt
the curricutar material on an experi-
mental basis,

b. Teachers must agree o follow Labo-
ratory suggestions in use of curricular
material,

3. Access to existing test data in school
district and permission to test students of the
vooperating teachers for academic skills.

4. Permission to collect data and do rescarch.

a. Permission to use videotape recorders
for rescarch and reporting  purposes.

b. Permission to permit research staff mem-
bers to conduct studics in participating
classrooms. ‘

5. Assignment of teachers who are committed
to the research and development program in ed-
ucation and willing to accept additional demands
placed upon them during their participation.

a. District should agree to assign teachers
tfo ¢lussrooms who zre committed to R
and D program and willing to assume
additional responsibilities.

b. Teachers should be willing to tuke re-
training on a rcgular basis wiile in-
vowed in the program.

¢. Teachers should be willing to accept
visitors and researchers into their class-
rooms as part of the normal require- -
ments for participants in the program,

d. Teachers should be willing to use re-,
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search model and work with Laboratory

staff prior to modifying classroom prac-

tices.
e. Teachers should be willing to participate
in data collection 2::d reporting efforts.

References

1. Herbert Klausmeir, Richard Morrow, James
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control for doing research in schools,
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Volunteer Programs ?

Robert L. Williams

Volunteers from the community can play a
major role in facilitating the operation of behav-
iorally engineered classrooms, but vecause of
the intricate dynamics of these classrooms, these
volunteers should receive special training to
develop the skill/knowledge for successfully
working in the classrooms. They must be thor-
oughly familiar with the basic operation of the
behavioral management system, especially with
coding and other record keeping procedures,
supervision of reinforcement practices, and tu-
torial practices, and they must be keenly aware
of their roles as links between the pupil and
teacher and between the school and community.
They must have an understanding of their poten-
tial contribution to the total educational process.

UMREL's experience has shown that selection
and recruitment of socizlly responsible volun-

teers, should be strongly based on the volun-
teers’ past employment. and on their familiarity
with the indigenous community, Because of the
complexity of the volunteer’s role in the class-
room, only those persons should be chosen who
can regularly devote relatively large blocks of
time to work in the classrooms. Teachers in
whose classrooms the vointeers will work
should approve all selections.

Once a working list of volunteer resources
has been compiled, administrators should clearly
delineate the behavioral expectations for the
volunteers as they interact with students, teach-
ers, and parents. The necessary training should
be carried out by persons well skilled in the prin-
ciples and applications of behavioral engineering
techniques.
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Analysis in Elementary School Education

Brian Fitch

As part of the analysis of educational systems
an cffort is being made to determine what
administrative tasks must be performed to sup-
port the instructional proccsses.

One objective of this ceffort is to identify the
functions of administration which are integral
to a specified type of individualized instruciion.
These functions are those interdependent sets of
action that must be planned to insure that mote-
rials are delivered when necessary. that records
are kept, that necessary resources are made
available, etc. Once these functions have been
identified, it will be possible to delincate the
skills and methods to be employed in carrying
the functions out.

There are two strategies which can be em-
ployed in this process of identification. Using
the first strategy, a rescarcher would perform an
inductive analysis of the functions necessary to
support the desired system. For this niethod
the major effort would be to conceptualize the
system and to determine the constructs of the
system accordingly. Interdependencics between
separate aspects of the system would appear in
theoretical relation to cach other and the ideal
functions could be hypothesized.

Using the other strategy, the researcher would
identify the constraints which exist in currently
operating systems. By obscrving school person-
nel on the job, it would be possible to note — in
a general fashion — how administrative time and

effort is distributed. A labeling of categorics in-
to which time and cffort fall would identify the
constraints, or limits, of administration in each
school where observations were made. Such a
strategy eventually would supply information on
which constraints are common to all systems
and which are peculiar only to one system.

By cmploying both strategics, it may be
possible to conceptualize nccessary functions
and then to determine how administrative time
and cffort is presently being distributed 10 ful-
fill these functions. If present activity docs not
satisfy system nceds, administrators can be
restrained or technology introduced to deat with
defiviencies. Conversely. systems may be revised
while on the drawing board to include desirable
aspects of present practice.  For example. a
system can be designed for the procurement
and delivery of instructional materials which
accounts adequately for every procedural and
valendrical requirement. However., if variables
dealing with teacher input to the process are not
recognized and accounted for in an approprialé
fashion and at the accustomed time. delivery
may be delayed or the materials not used as
anticipated by system designers. When employ-
ing both strategies, care must be exercised so
that the gatb:ring of data does not prevent
change to a different system; data must be used
to provide input to, rather than control of, the
conceptual design.
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Schools, Systems, Machines

Milton C. Hillery, Marvin F. Daley and Robert G. Packard

The tolc of technology in the education of
today and tomorrow is currently a very popular
topic. Witness how frequently this subject ap-
pears in a wide range of schofarly, and not so
scholarly. professional. and not so professional,
periodicals and texts. Some writers scc massive
intervention of technology as the only salvation
for a Noundcring educational institution. Others
believe cven limited use spells doom for hu-
manism in cducation--the end of all that is
horoted and noblc in the art of teaching. No
matter what the opinion. computers ate a fan-
tastic extension of human capability. and many
cffective uses are possible.

Existing cducational computer applications
have not been specified by educational institu-
tions. Rather. they are the result of projections
by market analysts and the vendors of hard-
ware.  Histotically., computer sales divisions
rushed equipment to school systems to aid
opcrations al subsystem levels. e g. bookeep-
ing. inventory. scheduling, test scoring. pay-
roll. etc. Computees have dramatically improved
the usually inept manual operation of these sub-
systems. but in the haste to use computets the
complex inlerrelationships of subsystems to the
total cducational process have been disregarded.
The tosult is a disjointed effort.

A tapidly increasing variety of computer
applications arc deing projected in education
today. but unfortunately many have nol attack-
ed the basic problem. They have faited to re-
place fragmented. overlapping and/ot discontin-
uous subsystem applications with a total system
application.

The present situation can best be descnibed
in terms of the following two deficiencies:
1} education has surrendeted to the compuler
technicians, the responsibility for designing sys-
tems and software. though the technicians do
not have the professional educational back-

ground to accomplish those tasks. 2) com-
puter applicalions have been limited largely
to the fragmented and uncoordinated replace-
ment of clerical services. e.g.. inventory, pay-
rofl. scheduling. ctc.  An cvolving and inte-
grated total system management has been ighot-
ed. This has crcated the paradoxical situation
in which software and local system users dictate
what o/l hardware _hould be able to do, while
the vendor decides which spzcific variations a
uset can have.

Traditionally, cducational management operat-
cd in this fashion, requesting computer tech-
nologists to provide a service, then sitting back.
content to acquite “canned™ applications as
they became available. The necessary alterna-
tive is that manageinent build the internal skills
required to manage and sustain a systems ap-
proach to management. snd then otder the hard-
ware that fits the job,

Systems logic at UMREL requires a functions
analysis which insures identification of all major
functions in a school with enough completeness
for informed system dcsign decisions. A reiter-
ative adjustive process is employed as a design
moves from analysis to synthesis. and back to
analysis, etc. In this way 2 system c2n be de-
rived from the system design spevifications which
cleaily articulate the performance limits and
procedural. opecrational. ecological and de<ign
constraints. Management planning and control
insute that the interdependent parts of the total
sysiem ate integrated. functional. and relevant.

To accomplish this, UMREL established a
working agreement with Biomedical Compuler
Services Incorpotated. a liaison which represents
an impottant contnbution of private industry
to educational development. BCSI, organiged
on a logi similat to UMREL’«, has applied this
stratefy to the heaith care fiedd. Central to
BCSI's definition of an effective approach to
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the development of a computer utility snvice is
the particutar interfacing of professional knowl
odge snd technotogical skill. Unlike the vom-
puter applications referred to catlicr. BCSI's
feadership and conceptuad dovelopment is the
product of thir professional personnel and relat
od tevhinologists who together transdate the von-
veptual model inte eperationad decnentation.

A significant input in the development of
CMRIL's “ceologival maintenance system™ for
cducation has been BOSES cooperative offort
with UMREL in the devclopment of an eduva-
tional computer utility senice. drawing heavily
upon the models and provedures established
for the health-care system.

In the UMREL-BCSI relationship, locus of
control for software and hardware clements
have been propetly aligned  The user controle
sysemerefereneed software while the computer
utility senvice is responsible for the hardware
configuration.

This allecation of control insures resulls that
are profesionally sound a< well as technically
proficicnt. and makes possible management sys
tems that are otiented toward a specific function,
but cootdinated into an integrated. total ¢y steme
management  computer ulility  senvice. The
primary sourve data is identificd and then the
desired Now and use of that data is arranged to
mect the management objective,

In cducation the primary source data comes
from the student. his characteristics and behav-
jor. Al systeme of an educational institution
should be hawd directly of indirectly on this
primary source data. and the management of all
indnictional and non-nstructional subsystems
of a total cducational ystem are a bogical exten-
sion of the student soutce data. [t should be
determined what information docs. <hould. of
can contrel behavior within the system: who
should seceive this infohnation: and what ate,
should, and can be the consequences of tecehving
this information.

Sy stems analysis. documentation, and comput-
er-bascd infotmation management developed on
these patameters of student source data can bring
greater coordination to diverse systems fune
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tions.  The docunwntcd flow of information
and continuous analytical monitoring of that
dala and ity conwquences provides both a)
an automatic updating of all subsystems af-
fected by any input of data and b) the genera:
tion of tested decision eules which can manimize
the effectiveness of infosmation use, All func-
tions in the cducational system van be handled
in this way. School managers can use the infor-
mation to decide on the proscription of a learn-
ing tash fer an individual student. the selection
of wurriculum materials, the phydical and geo-
graphical spevificatiors for a new building. the
cost-benefit amalysis of 2 particular modgl of
personnet use and on and on.

T he above leap from the nature of source Jata
1o the various outvomes of informetion manage-
ment is not an ¢xaggetation, just a simplification
ol the complen intenvening tasks of function
oriented  systems dovumentation and related
progtaming. Amcng these are the identification
and devetopment of hardware configuration pro-
viding rol only computer processing bt on-line
remote capabilitics of inputl and interrogation
as well,

The functions wrved by the computer and
the basic nature of that service are detenmined
by the capacily of the on=ite hardware and its
accompanying software,  Very ofien the soft-
ware presents a real problum. Lew educational
institutions can afford the technologhcal shalls
of the software analyst and the kilked pro-
gramet, cspevially when these coste are added
to the cost of leasing of purchasing the hardware
component and providing the array of tech-
nicians required for operation. Nowever, a well
enginected and Nevidle hardware configuration
can cconomically handle the software variants,
and multipke indtitution utitizalion mazimizes
the cvonomical use of the hardware’s capacity.
subsequently mavimizing cost bencfits that can
accruc (o the user,

A computcr-based management <ystem of the
wope projatod by UMRELBC ST would require
technical <kills and hardware instaltation whose
initial development costs and subsequent main-
tenance costs would be prohibitive for most.
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if not all, educational institutions. Using the
computer ulility service concept minimizes the
hardware cost and provides a basic system
documentation upon which individual users can
buil¢. maintain and extend their own variations
for only a portion of the initial and usually
considerable developmental costs.

An attempt should be made 1o avoid basing
all educational decisions on only economic con-
siderations.  Political factors. communication

problems, individual and group value structures,
and local community economics are just a few
of the additional considerations. Furthermore.
the utility must be capable of changing itself
(an adaptive control system) based on new
information or breakthroughs in disciplines re-
lated to education.

AMilton C. Hillery is consulting coordinator
for Biomedical Computer Services Inc.. 360
Hamm Building, S 1t Paul, Minnesota 55102,
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Programing for Data Recording

Robert G. Packard

A device for collecting data does notl guaran-
tee useful data. If, asis the case with UMREL’s
PPDF, the device is used by teachers, aides, and
elementary students seven hours every day, five
days a week, effective instruction in the use of
the PPDF becomes critical for insuring the
validity and reliability of the data.

Instead of morc common methods like lec-
Perspective

tures, demonstrations, or handbooks. UMREL
chose a Mathetics model for generaling an
instructional module for teachers and aides.
Among the steps included in this instructional
model-are these four: 1) perspective, 2) disctim-
ination, 3) sequencing, and 4) transfer, as is
demonstrated by the following segments {rom
the programed manual for using the PPDF which
was designed for aides.

Overview and knowlcdge of consequences in using the PPDF correctly aie provided.
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Taka 2 earful look at each of the SIX STEPS:

cortict

@0 009

for snother microtask.

EACHER, because you are -

rore o

yiving him CREONT for CORRECT learning,
hetping Aim RECOGNIZE and AVOID ERRORS,
recording information thet it tritical to his PROGRESS.

S0 yOou ¢an see how Important it s to EVALUATE AND RECORD CAREFULLY.

ERRORS: bow many peoblems done incorrectly. o not dore at afl,

RETAXES: how many times the student went bick to torrect snswert.

EVALUATION END TIME: the clock time when you finish correcting the ftudent's work,

LAST RETAKE ENO TIME: the clock time when the rtudent returns from a retete snd has 100%

RE CHOICE: whe code number of the A inforcing Event he choows
RE END TIME: the time when you will calt the student cut of the RE srea and back 1o his desk

When you correct ¢ paper with 2 student and tecord his performance, YOU ARE REALLY 8EING A

-
-

83




O

ERIC

Aruitoxt provided by Eic:

Discrimination

Prerequinite shills and the cemponent <hilis fos reconding duti are established and - trengthened by
first demanding the correct fesponses. then requiring a prompled response by the learner.

GOOD WORK! Easy, isn'tit? Let’s move on to the next step.

EVALUATION END TIME from

=851

After you have cotrected the worksheet, marked No. of Errors and No. of Retakes, then enter the student’s

your watch or table clock on the student’s Data Form:

Notce.

231 There ae separate cotumns for hours
and fot rhinutes.

b) You 11t in one {and only one) circle
n each colum.

Now try ths one youtsell:

Sally comes *o you with her wor b sheet 3nd data form
tor het evauaton,

After you taish cortecting her work sheet and entering
errors anxd 1etak e, your chock says

30 you Mk

EVAL.

(17

nNE

D 010

1
Nl ©
e
Check your snswers

Pty . o i

e o P
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Sequencing
Componcnt responses are integrated in the correct sequence. apain by dcmonslrzl"\ng and prompling

this sequence.

e

—

Take 8 minute to practice numbering the following steps in the order in which you would do them.
Presume you have just cocrected Mary’s work and she has no ecrors.

record the number of the RE she chooset.

. “What RE did you choose?”

*Good work, Mary. Now you tan go play with slay.”

. hook a1 your clock and record Evaluation End Time,

. write the total time on the PPOF in the right inargin under RE End Time.

add 5 minutes to the present clock time.
check your snswers ————LJ

~sanue

[

Transfer

Transfer of sequenced components 1o the real demands of the classroom are mavimized through
graduated kevels of simulation. This segment shows the (inal release which typically follows demon-
strating and prompling frames.

/——\/\\/‘\_/"\_/’\

Let's take one last Quick review over the whole process:

Record the following events in the panel below. (Presume the students are not entering any of their
own dats.)

IP1 Reading, Level £, post-test, page 1, problems 15-20.

You judge that this student will find this work medium difficult.

Oate: Oct. 7. Student beging working on this microtask at 10:15.

Recess ocours from 1030 w0 10.45.

Stuent Finishes his work at 10.56; he decides the microtask was “not 100 easy, not too hard.™
Evaluation, completed ot 11:00, reveals he made 3 errors.

Student returns from reworking the errors, is evalusted, and stidl has 1 erroe (time: 11.08).
Student returns with the error corrected (time 11:11) and thooses RE No. 7.
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Information Search and Recording System

Judith P, Fitch, William M. Ammentorp, and Marvin F. Daley

The Information Search and Recording Sys-
tem (ISRS) is designed to acquire, classify,
and store information relevant to systems en-
gincering in cducation. An oulgrowlt} of this
function is the organization of stored informa-
tion into annolated bibliographics. ISRS hold-
ings include books, journals. reporls. papers,
pamphlets. reading review cntries (abstracts of
litcrature scarches), ERIC microfiche maleri-
als and othcr non-print media.  Rceporting
procedures and management information wilt
be accessed lo ISRS this year.

ISRS was developed for the patticular needs
of UMREL. rescarchers. Its specialized functions
are accomplished by several sub-systems:

Address system. Al malcrials accessed lo
ISRS are addressed by a subject classification
scheme (rerm framework) tiiloted to labo-
ratory nceds. The tefm framework reflects the
program conceptualization and leads its users
to think in terms of its categorizations, thus
helping to foster similar viewpoints among the
Laboratory staff. Procedutes for indexing by
the term framcewotk and for storing manage-
ment information. sources of information and
suppofi. and reporting methods will Lo devised
and implemented this year.

Reprint request system.  ISRS ocdecs te-
prints of papers and articies at the tequest of
UMREL rescarchers. This enables staff members
to quickly obtain reprints of articles and papers
and provides a method of conlinuously updating
1SRS storage.

Reading rcview entry system.  This system
provides a standard method of abstracling. re-
cording, indeving. and storing resulls of litera:
ture starches. Weekly lists of reading revicw
entrics are sent (o stalf membets. enabling them
to stay abreast of current research by reading
abstracts of materials, while keeping informed
about vhat other staflf members ate reading.

All staff members are encouraged to read regu-
Jarly and record information relevant to the
Laboratory program; experimental research ma-
terials are emphasized.

ISRS training procedures.  Staff members
were lrained in use of the term framework, read-
ing review enlries, and ERIC microfiche, in
dexes, and reader-printer in programed 30
minule training sessions. New staflf members
are trained individually in the use of total ISRS
in programed 60-minule scssions. Trainces are
expected to perform specified behavioral out-
comes at 100% criterion level. ISRS support
staff is trained thtough use of an operating
manual and flow chart of daily aclivitics: these
will be programed in the neat future,

Literature scarch system. Annotated bibliog-
taphies on subjects relevant 1o systems en-
ginceting in education are frequently prepared
and updated by ISRS. ISRS also offers a
broad and conlinuously updated information
stotage to all UMREL literature searchers. ISRS
stotage is expanded by interlibtary loan proce
dures fot all libraries in the Twin Cities area. in-
cluding arrangements for pickup and retutn of
booxs. Plans for the future include refining of
literature search procedures. programing these
procedutes into flow charts, developing proce
dures for feasidility studies of literature searches
by individual staff members. and devising a
method for ISRS to assist and monitor searches.

Current aworeness system. ANl incoming
pablications are scanned for malerials of partic-
ular interest to users. These malerials ate routed
to individuals ot called to the atiention of the
entite staff by a cutrent awareness list. Entries
on this list are grouped Ly subject using the term
framework. and some ste snnotaled.

Through these sub-systems. ISRS provides for
storage and relrieval of information which sup-
potts and is penerated by program activities

$?
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When reporting procedures and management in-
formation are completely incorporated into
ISRS, instaltation of automatic retrieval equip-
ment will be considered. Contact has alreadv
been made with several suppliers, but present in-
formation nceds do not require such equipment.
However. because UMREL saw this as a likely
possibility. the system procedures and conceptu-
a) base are compatible with automatic devices.

L2 ]

ISRS is ar unusual effort in the field of educa-
tional research because it is specifically tailored
to a particular program’s information needs.
The ISRS model is adaptable to other research
and developmenl organizations with different
program needs; a detailed explanation of devel-
opment of the system is avazilable from the
Laberatory.
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ERIC: A Component of the Information Search

and Recording System
Judith P, Fitch

UMREL's Information Search and Recording
System (ISRS) is an altempt to provide efficicnt
information tetricval taitored specifically to its
drganizational, information storage. and pro-
gram objectives.  No national information nct-
work can fulfill this function. An information
system which attempts to answer the neceds of
all people in the ficld of education (¢ 2., Educa
tional Resources Information Center [ERIC))
cannot provids a vommon language system of
precise tenms targeted to tesearch staff of a
pastivulat organization. bven cducational nct-
wotks of 2 more limited scope (c.g.. Science
Information Exchange [behavioral sciences].
ERIC Clearinghouse on Educational Media and
Technology) do nol usc language systems pre-
cise cnough fo mect all the needs of the Labo-
ratory's developmental rescarch.

However, ERIC and other information net-
works provide excellent suppott lor ISRS when
integrated into the system as a component of
the information storage. TSRS maintains close
conlact with the ERIC ckaringhouses and fre-
quently obtains newsketters ard papers from
them. UMREL has a complete collection of
ERIC matetials which is available to staff
members without time-usage fesirivlions 2nd to
the public fot limited time-usage in house. ISRS
provides a standard abstracting and recording
method by which reseatchers can draw informa-
tion from ERIC and store it for future retrieval.

All terms in the ISRS subject classification
scheme (Term Framework) ¢an be found in the
ERIC Thesaurus. staff members accustomed to
the language system of the Laboratory are able
to broaden the scope of their literature searches
by referral from one term to another in the
Thesaurus.  In this way ERIC provides a broad
base of information. which can be entered by
using the Thesaurus, in addition to other infor-
mation dored and indexed by the common lan-
guage system of ISRS.

UMREL's rescarch staff is trained to usx
ERIC in a 15-minute programed session. The
major pottions of the ERIC indexes are ex-
plaincd. and use of the microfiche files and
reader-printer is demonstrated.  Trainces are
then given assignments of dovuments to be
located in the indexes and on microfiche. The
intended behavioral outcome is to produce a
print-out copy of the mictofiche abstract fot
the assigned document. A one month cvalua-
tion following training of the cntire staff showed
that the ERIC collection had been used by ovet
onc-half of the staff.

A training program in the form of a detaikd
st of procedurces is provided for people from
outside the Laboratory. A filmstrip-record
ptesentation may also be provided. if usage fre-
quency warrants it.  Tiie public is adviscd to
make telephone arrangements in advance of in-
tended ERIC usage,
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