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- For insight into what human nature 1.: the Greeks, with Plato first of all,

are unsurpassed,
erude,

Jo H, Randallz

They make our best modern psychologists often look very

PLATO: THE DRAMATIST OF THE LIFE OF REASON

~'THE AGORA

Harry Mahan continues to make progress with
his Project Socrates, Some months ago he
wrote: "It is arousing nothing less than a
phenomenal interest among the community
colleges of California. I sent out & mailing
the first of the year inviting visits to
our campus and 1 have been swamped with
visltors ever since., I made a new set of
study tapes just prior to the beginning of
the present semester and they contain con-
siderable tutoring material in addition to
the eontent of the two manuals., This makes
the taped course virtually completely
self-contained, which is what I have been
aiming at. The economy aspect is & vehicle
whieh will put our type of psychology into

-~ hundreds of intm ductory psychology class-
rooms end will convert thousands of people
to our way of thinking, The accomplishments
of ProJect Socrates are turning out to be
everything which I had hoped they might be,

I anticipate at least a couple of pilot
programs on other campuses next fall with
nore the second semester getting the snow
ball under way. So far I am not approaching
institutions outside of the commnity

" Crude Data

‘Investigative C

colleges of Californialas tley are all I can
handle at this time, I want to be in very
¢lose contact with any installations at other
campuses at first, During the present year
I have had a couple of other people teaching
the course in addition to myself and em
pleased with the results, It is a very easy
agsignment and works out ideally with the
teacher having a couple of other courses whieh
are his and in which he can project his own
pergonality in his relations with his stude.
ents,,.. Project Socrates is financed entirely
through the sale of study manuals and cass-
ettes which we sell to students through the
college bookstore," Inquiries can be addresse
bo Dr. Mahan at Palomar College, San Marcos,
California 92069,

#3% PR
Correction: the last ilssue should have been
Number 4, Volume 3-~not Volume 4, Steh errors
cause problems with our library subseribers,

T T
The feature article is by Robert Martin, 8
doctoral student in psychology with a special-
ization in higher education, The first two
parts (I & II) were abstracted in Research in
Edueation and are available from Educational
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waard Conceptﬁalization of Learning Processes in the College Classroom III:
Operant Psychology and Rotter's Social Learning Theory as a Basis for Research

Robert F, Martin

University of Denver

“Abgtract

In this paper the basic processes of learning in the college classroom are
conceptualized according to two approaches to learning, operant psychology and
Rotter's social learning theory. These orlentations are viewed as comnlemen-

~tary in characterizing college learning, The theory and relevant research of

the operant orientation are reviewed and criticluzed. Specifically, it 1s sug-
gested that operant theory, in its application to such complex human concerns

as the college classroom is limited in two ways: (a) it is difficult to deter
mine the relevant contingencies of behaviors and reinforcers for individual
gtudents, and (b) 4t is difficult to determine what in fact is a reinforcement

for a given student., It is suggested that Rotter's approach may hold notential =
in meeting these problems, A program of research is suggested to test the utility
~of such a combined model for the college classroom,

In previous papers, this author (Martin, 1971,1972) has reviewed the literature generally
focusad on the application of the technigues of operant learning to the college classroom,
These applications have been roughly dichotomized as programmed textbooks and related techni-:
ques and an overall approach to the classroom, known as contingency management, Although the
previous papers have been somewhat critical of this research literature in terms of both the
research designs and the limitations of the theoretical framework, the focus of this paper
is on the apparent 1imitat ong of the operant apnroach in its application to a highly comw?
human situation,

In order to focus on limitations of operant theorv, e slngle research effort has been
selected, The study reported by Johnston and Pennypacker (1971) was selected because it
appesrs to utilize the bulk of the orerant techniques and to answer criticlsm of research
design mentioned above, It also perhaps is more famlliar to the general reader than is
most of the literature in this area,

After reviewing the general princivles of operant theory and the particulars of operant
technology in the college classroom, the Johnston and Pennypacker srticle is used as a
vehicle to indicate how in fact the operant techniques have been emnloyed, It is argued,
subsequently, that the failings noted in the Johnston and Pennypacker effort (and in similar
attempts) are attributable to the weaknesses of the operant av-roach, as it has been applied
to the college classroom, The limitations of operant technology are then further elaborated
‘and alternatives based on Rotter's soclal learning theory (SLT) are suggested., Finally,
suggestions for testing the appropriateness and utility of the contributions of SLT to the
use of operant techniques as a model for learning in the college classroom are made,

The Operant Model

- A survey of the indexes for Psychological Abstracts through 1958 ylelds no references
by title to applications of techniques derived from the operant "camp" of behavioristic
‘paychology to the college classroom, The general lack of research on teaching was noted by
Beck and Shaw (1960}, who have observed:
The study of the psychology of teaching is apt to involve disap-

pointment, The great number of studies in human learning generate the

expectation of a speedy introduction to important principles of practical .

training, Nevertheless, it is apparent that, although a great deal is -

known about the many variables and conditions that affect learning,

1ittle 18 known about applying these to promote @?ficien% training.

p. 543



Beck and Shaw's statement requires SOme’modification because of the work in the'deégdﬁ‘ff
since 1t was made, During this period, there has been much effort in attempting to extend
the methodology and prineiples of operant conditioning from animal laboratories to "real,

- humen" problems, This endeavor has been primarily within the "Skinnerian school! and is

" manifested in education by "programmed instruction" and "teaching machines." The earliest
effort in this area was made by Skinner and his colleagues (Skinner, 1958; Holland & :
Skinner, 1961), but was intimated by Skinner as early as 1948 in his novel Welden Two,

In spite of the rapid growth in this srea since Beck and Shaw's (19603 statement,
- there remains much reason for such "disavpointment,” As Lloyd and Knutzen (1969, p. 125)
- polnt out, the use of programmed materials has been widespread, but has gone 1ittle beyond
the use of programmed textbooks (cf,, Lumsdaine, 19643 Gagne, 1965), Several volumes
have dealt with programmed instruction (cf,,e.g., Lumsdaine & Glaser, 1960; Glaser, 1965
Calvin, 1969), yet applications to the college classroom of operant technigues have been
limited almost exclusively to programmed textbooks. This limited use suggests a need to
specify the foundations and mechanisms in the applicetion of the operant technology to
the college classroom, so that these techniques may be more readily end widely apnlied.

Thepreticad Foundations : v : : , ‘ S

~ The general procedures employed in the conditioning of operant behavior, that is the =
behavior, that is the behavior by which the organism modifies or manipulates his environ-.
ment, huve been set forth by many authors, but most extensively by the rajor proponent
of this approach, B, F. Skinner (cf., e.g., Skinner, 1953; Skinner, 1963). 1In this
section, the general procedures anplied in operant conditioning are presented: also,
procedures which are similar and aimed specificslly at education and: programmed instrpuc-.
tion are discussed, ; : o L

Generally, five steps are delineated in the process of conditioning an operant be-

havior; (a) the final desired outcome is specified: (b) the pre-conditioning level of this
opersnt 1s measured; (c) the appropriate reinforcers, discriminative stimuli, and
contingencies of reinforcement are specified; (d) a suitable "learning snace" is established;
and (e) the desired behavior is "shaped up" and brought under the control of the pre- o
viougly specified discriminative stimuli and contingencies of reinforcement. The order of
these steps is not necessarily fixed. For instance, step (b) above may be better placed
after (c¢) and (d) in specific situations; steps (c) and (d) might also be reversed where :
appropriate, In addition, the final behavior is assessed to determine to what extent the
"degired outcome" was accomplished, ' -

- In specifying the "final desired outcome," the exverimenter must define what behavior
or gpecific operant is to be the end-product of this conditioning., In defining the operant,
the measures by which the success of the conditioning is determined are also svecified, As
an example, in a typical conditioning study, an experimenter may have decided to establish
a color discrimination in a pigeon, In such a task, the pigeon is to exhibit an operant
of pecking a key of only one color and not another, In defining the final outcome, the
experimenter also specifies the griteria of learning. That is to say, the measures where~
by the operant 1s said to be conditioned or not are stipulated. In the present examnle,
the experimenter may be satisfied that conditioning has taken nlace if the nigeon pecks
the white key only 90% as often as the red key is pecked in a 60-minute session,

In determining the "pre-conditioning level" of the operant, the exnerimenter is
interested in the probability or, operationally, the frejuency, of the regponse in the
orgenlsm’s existing repertoire of behavior, In so doing, the "base rate" for this particular
operant of the speeific organism in the given situation is defined, against which the final
outeome of conditioning can be compared, In the example of conditioning a pigeon to e
discriminate between a red and a white key, this step 1s carried out by observing the
frequency of the pigeon's key-pecking behavior prior to sny exrerimental maninulatione,
In eddition to determining the bese rate of the operant in question, in this step the
experimenter takes note of behaviors which could be components of a more comnlex operant

cor a "chain" of responses which the experimenter might wish to emtablish in the behavior
" repertoire of the organism and for which the base rate is virtually zero, In the exemple



b

of the pigeon color-discriminating, if the desired overant were a circle turned in the
clockwigse direction before necking the red key, the experimenter would note in the base

rate determination those behaviors which were emitted frequently and could be components

of the turninggbehavior,'Such as tilting the head 1n the clockwise direction, : -

The third step noted above is most comnlex and deals with "motivational" variables of
learning, as well as the physical limits of the organism, In specifying the appropriate
reinforcers, the experimenter must be aware of or control the rhysiological state of the
organism, Motivation for learning, necessarily observed as the verformance of an operant,
is typlecally operationalized by depriving the organism of some necessity of 1ife such ag food
or water, but not to such an extent as to impair the organism, Yet choosing, as a reinforce-
ment of the food-deprived pigeon in the previous example, a pellet of dried meat would be
inappropriate, In addition to reinforcement delivered appropriately to meet deprivation,
other types of reinforcers may be useful, = Secondary reinforcers, when they can be observed
or extablished for the organism, may be more appropriate in certain conditioning situations,
(This is apparent in considering the complex behavior of students controlled by grades or
"being right"; a point considered in greater detmil below.) In the examnle of the color-
diseriminating, clockwise-turhing pigeon, many circles may be turned just to be able to peck
the red key, which becomes red only after n circles are turned by the pigeon.

In specifying the discriminative stimuli, under the control of which the experimenter
~wishes to bring the operant, again the physiological limits of the organism must be re-
cognized. To require the pigeon in the, by now well-used, example to discriminate between
two shades of red, closely spaced on the svectrum, would be nearly an impossible task to
learn,  In addition, the discriminative stimulus may vary in its appropristeness to the task,
(This point can be better exemplified in considering educational uses of operant techniques
discussed below, ) :

The specification of the contingencies of reinforcement includes two vrimery considera-
tions: (a) the interval between operant termination and the presentation of reinforcement,
termed "delay of reinforcement" and (b) the number of operants required prior to rein-
forcement or "schedules of reinforcement", In this regard, the vhysical limits must be
congidered: a delay of reinforcement of five minutes is likely to have 1little effect on’
the color-diserimination operant of the pigeon, yet a grade of 129/150 may have powerful
effects for a student several weeks after the behavior has been emitted., Likewlse, expecting
a pigeon to emit ten circle-turnings for the first reinforcement is unreasonable, Both
the delay and schedules of reinforcement have been extensively researched in the laboratory
(ef,, Ferster & Skinner, 1957), and hence, the experimenter in the laboratory ¢af,refidily
find guide lines for this step. This procedure when apnlied in the educational or thera-
peutic setting has been termed "contingency management," by some authors and is discussed
below, Gulde lines for the classroom, however, appear not to be so readily available,

In establishing a "suitable learning space," the experimenter attempts to econtrol as
many as possible of the variables which may impinge on the organism and interfere with
conditioning, In addition, the environment most conduecive to learning is sought., This
includes making the methods of response and reinforcement convenient to the organism, In
the example of the discrimination pigeon, this is generally accomnlished by utilization of
an operant conditioning apparatus, the so called, "Skinner Box," ' '

Finally, the experimenter shapes up the specified operant by reinforeing successive
approximations of the behavior, In addition, the behavior is brought under the control of
the specified discriminative (eliciting) stimulus and contingency of reinforcement. Shaning
is accomplished through the utilization of small increments in moving from more simple
to more comnlex behavior, in that the organism is first reinforced for gross approximations

. of the desired operant and then only for finer and finer approximations. Resnonses which were

initially sufficient for reinforcement are subsequently not reinforced, By requiring one
simple behavior to follow another, prior to reinforcement, comnlex behavior patterns (the
whole of which may be termed an operant) are extablished, through chaining, In bringing
behavior under the control of specific stimuli or sets of stimuli and in establishing schedule:
of intermittent reinforcement, the organism is reinforced only under certain conditions and ,
only after a certain number of operants have been emitted., More operationally, the resnonse
probability for the specified operant comes to approach 1,0 under certain states, and 0,0
under others., Measures like rates of responding are influenced by the schedule of inter-
mittent reinforcement, that 1s, the number of operants required before reinforcement,



5.

nt Foundations in Education , ~

Several authors have delineated approaches to avnlying, in the educational situation,
operant techniques similar to those discussed in the preceeding section, Reviews by

- Barlow (1962) and Gagne (1965) represent and summarize such work,

Barlow has maintained much of* the language of "Skinner's 'operant' psychology," yet
taken it from the laboratory setting, as is exemplified in the preceeding section, and
placed the emphasis on the classroom., Barlow states, ¥

The task of the teacher is to (1) determine the current discrimina-

tive repertoire and effective reinforcers for the potential students: (2)

- carefully specify the desired terminal behavior and conditions under which

this behavior 1s appropriate; (3) evoke end reinforce tyoieal current

behavior that is relevant in order to "dipper" or "magazine" train the student;

(4) carefully sequence SDs (discriminative stimuli) and reinforcement in

order to shape the behavior of the student until the desired behavier is

emitted in the presence of SDs typicsl of the natural practical environment

in which the behavior is appropriate; (5) complete the sequence in such

a manner that the new behavior will be intrinsically reinforced and maine

tained after the sequence is completed (p. 403).

o It should be noted that, in addition to some differences in the order of the steps :
oublined in the deseription of the operant procedures presented initially above and Barlow's
there are some differences in emphasis, if not content, It should be helpful to indicate
Just how Barlow's scheme relates to the more general one outlined oreviously. Barlow's
firet point corresponds roughly to the third point in the general scheme outlined above,
that is specifying the appropriste reinforcers, SDs, and contingencies. In addition,
this step of Barlow's scheme implies the determination of base rates which is the second
point in the general operant procedure. Barlow's second step also impnlies (¢) of the
general scheme, as well as the specification of the desired final outcome, (a) of the
general scheme, The "peneral conditions under which this behavior is appropriate" can be
taken as the relevant discriminative stimuli and contingencles of reinforcement, Barlow's
third and fourth points may be seen to corresmond with the fifth noint of the general '
procedure, shaping and establishing contingencies, The fifth noint of Barlow's scheme is
implied in (e) of the outline of the general nrocedure; "intrinsically reinforced and
mainteined" may be teken to corresvond to "brought under the control of the nreviously
specified discriminative stinuli and contingencies of reinforcement," Barlow's scheme
apparently does not specifically consider step (d) of the general procedures for: operant
conditioning, the establishment of a suitable learning space, It is, however, implicit

in Barlow's whole description and most clearly implied in (c), , . S o
: Gagne (1965) has emphasized the importance of specifying the outeomes of crnditioning
and the conditions for the behavior to be emitted (Barlow's second step), In addition, to
the necessity of this step apparent in the statement of the operant approach in the ,
laboratory, that is step (a) of the general scheme, he has indicated some other and nerhans
more practical considerations, To Gagne, the svecification of terminal behavior degired by
the teacher is essential so that the "instructional designer" may know the nature of what
is to be learned, That is to say, the "instructional designer" must know the nature of the
terminal behavior so that he can correctly design the terminal stages of his nrogram, This
depends on the specification by the user of a program, the teacher, of "what the learner

is expected to be able to do" having gone through instruction. It is only with such a ‘
criterion that the success of the program can be measured, Clearly, this terminal behavior
must be specified as an overt performance in order to provide a suitable criterion, In
addition to determining the terminal sequences of the nrogram, Gagne noints out that the ..
speciflcation of outecomes in overt behavior allows the programmer to make inferences about
behavior modifications to be made through the program (pp. 23-24) ‘

Gagne notes two more reasons for specifying the desired outcomes of conditioning in
_berms of overt behavior, One such specification allows the evaluation of the effective-
‘nesa of the program in comvarisons of the effectiveness between -rograms, Thie 18 so
‘bacause the specification of overt terminal behaviors medts the requirements of reliability
ond measurement, Finally, Gagne suggests that the most Important function nf srecifying
outeomes of conditloning ls the provision of a basis for the shaping of behavior (ef,,
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steps (c) and (e) of the general scheme), Distinctions among the class of behav1>r to
be established may serve as a basis for modzfy;ng nrevious patterns of behavior, Dif-
ferent classes of behavior require the application of different conditions for learning
(p. 25). TFor example, the learning of a class of behaviors such au ethical behavior
can be expected to take place under different conditions (e.g., diffornnt contingencles
and reinforcers) than the learning of a class of behaviors such as basket making, In
Gagne's preceding treatment "user" and "educational des ipnax” are dlstingui qh@d Cften,
however, it is the case that in the ad hoc use of onersnt techniques In the classroon
these two "technicians" are the same, Nevertheless, it should be emphasized L it the
gpecification of clearly defined end-products of the conditi unzng remaling essentlal,

Gagne emphasizes one more role for the specification of outcomes or Hefining of obw
Jectives"; this has to do with the role of reinforcement in applying operant techniques
to human behavior, The matching of behavior to specified outcomes or "being correct"
appears to be a powerful reinforcer of human behavior (Gagne, 1965, p.26), However,

Gagne adds that "reinforcement" has not been practically defined, beyond the concentual
definition that a set of conditions coincident or closely subsequent to a behavior which
appears to increase the probabilityv of that behavior is termed reinforcement. HReinforce-
ment is then taken to mean in programmed instruction the learner's matching ol his own
response production to a response which is indicated as correct (pe 27,

For the most part, to this point, the elaboration of Barlow's scheme has been
limited to his second point and to the additions to it suggested by Gagne. Skinner (1065)
has written an article which suggests some further clarification of Barlow's outline and
provides some additional translation from the statement of operant procedure in the
laboratory to the anplication of these procedures in the classroom, Skinner offers the
following elaboration:

An important contribution of operant research has been the go-

c&]l@d "programming" of knowledge and skills-~the construction of care-

fully arranged sequences of contingencies leading to the terminal per-

formances which are the object of education, The teacher begins with

whatever behavior the student brings to the instructlonal situation; by

gselective reinforcement he changes that bshavior-so that a given terminal

performance is more and more closely apnroximated, Even with lower organ-

ismg quite complex behaviors can be "shaped" in this wsy with surorising

speed; the human orgaenism is presumably far more sensitive (pp, 6= 7).

The notion, contingency, implies both reinforcement gchedules and sequences of dis-
criminative stimuli; behavior is brought under the control of both, As Barlow suggests,
"Weaning" from the program is essential also, so that the behavior is maintained by the
appropriate schedules and reinforcers and discriminative stimuli in the "real world",

Reflecting the emphasis on specification of overt behaviors as the terminal outcores of
conditioning made by both Barlow and Gagne, Skinner (1965) also emphasizes the equally
straightforward, overt function of the program or ingtructor: "The task of the teacher 1is
to bring about changes in the student's behavior, His methods are equally consnicuous:

He makes changes in the environment. A teaching method is simply a way of arranging an
environment which expedites learning" (p, 13). This is the implication of the third and
fourth point in the discussion of operant techniques in the laboratory, that is the establish-
ment of a suitable "learning space.' In addition to manipulation of continpencles of
reinforcement and discriminative stimuli, an enviromment "conduclve to learning" is neoded.

Skinner also suggests a dichotomy of the role which operant nrocedures nplay in the
educational setting: producing new behavior or controls and maintaining behavior strength,
As he views this role of "programming," the arranging of contingencies of reinforcement by
the teacher to establish new forms of response, such as a handwriting and verbal and non-
verbal behaviors as in sports, arts and crafts, is fairly straightforward, However,
the manipulation of contingencies to bring existimg behaviors under new stimulus controls,
such as with intellectual and ethical self-control has not been so widely attempted, )
but requireas the application of the same principles (1965, p. 13). This discussion L
corresponds roughly to Barlow's fourth point, but also incorporates vart nf Barlow's
final point,
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~The sceond half of Sklnner's dichotomy of the role of operant procedures in education
completes the fifth step of Barlow's scheme and reflects the "motivational" asvects in the
preceding treatment of laboratory operant.techniques, Skinner has emvhasized the role of

~schedules of reinforcement in suggesting that "a second kind of nrogramming" results in

the maintenance of the strength or probability of a student's behavior, The form of the
response and stimulus control are not altered but the likelihood of resronse is increased.
The introduction of new reinforcers or increasing the effectiveness of old ones can
strengthen behavior, as in Skinner's example of providing a student betiter ressons for
getting an education, He adds that another possibility is suggested by the experimental
analysis of behavior: available reinforcers may be scheduled more effectively, Apw
propriate terminal schedules will yield a "motivated" student, or one who is "interested,"
Yperservering, " “curious," and "industrious"; but less stringent schedules are required
first, in order to maintain the desired behavmor at every stage, Skinner stresses that,
"The programming of schedules or reinforcement is a promising alternative to the aversive
control which, in splte of repeated reforms, still prevails in educational practice”
(1965, pp. 13-14).

At this point, the juxtaposition of the laboratory'techniques of operant conditioning
with the description of these techniques in the classroom is completed, With the theoretical
foundations of operant conditioning in educat on having been delineated, it is now in
order to consider an example of the apnlication of operant techniques in the college
classroon, ;

Operant, Techniques in the College Claasroom-
B In this section of the paper, the effort to use operant princinles and techniques, or
contingency management, in the college classroom reported by Johnston and Pennynacker (1971)
1s used as an example. The principles of operant conditioning, as outlined above, are
#laborated and exemolified using the Johnston and Pennypacker study,

The general scheme developed by Barlow (1962) and delineated above 1s used as the
- criterion against which the example is compared, The criterion is one of comnleteness and

-although the Johnston-penneypacker naper is criticizmed below, their caveat is weil~noted
The studies discussed here are a part of a long~térm research pro-

gram which seeks definition and analysis of relevant variables affecting stu-

dent performance in undergraduste college courses and the development of

feasible methods of most efficiently and reliably producing optimal student

performance in a manner that is preferred by both student and teacher to

other methods of instruction. It should be noted that the efforts to be

reported here are only the beginning of such a program and have thus been

confined to certain facets of the entire program (p. 220),

: Before considering the specific operant -rinciples, the general vrocedures and character~
1%tﬁ¢w of the course are noted. The course was an advanced course, focusing on nrinciples
of behavior, The majority of the students were junior and senior psychology majors, but
other students ranged from sophomore to greduate levels and majors renresented all the col-
la@@m of the University. Enrollment was from 60 to 70 students each quapter and clags.

work consisted of reading a textbook, lectures three days a week, and ap lied labora-

tory sectlons usually on the remaining two days,

In Johnston and Pennypacker's operationalization of operant principles, studenta 1@ Pes
formed. verbally in answering questions for each study unit to criterion. Reinforcement
(1.e., being correct) was administered immediately by a more advanced student "mansger,!
who also displayed the student's cumulative record., The course grade was determined by the
final correct and incorrect resnonse rates. Replications with variations such as silent
wrritten performance and in various course content areas were also renorted by Johnston
and Pennypacker., The specific points of their apnroach are now compared with the schemata

- developed by Barolw (1962), which has been nresented above,

The first step of Barlow g scheme, the determination of the diseriminative revertddres

of students and the reinforcers effective in controlling their behavior, is apparently

-~ not measured but only assumed, In this approach rather than the determinat on of such

variables for each student, the following type of assumptions are made:



It has been suggested that instructlons presumably substitute for

drive and that knowledge of results presumably substitutes for reinforcement

in the case of the humen subject. Generally speaking, it anpears that know-

ledge of results comes ordinarily to act as a secondary reinforcer; and, as is

true of secondary reinforcers at the infrahuman level, it 1s also true with

“human subjects that knowledge of results come simultaneously to attain cue

or 8P properties (Notterman, 1970, pp, 194-195). s
This approach is evident in the Johnston~pennynacker program (pp. 221-2; 238), From the
standpoint of assessing individual students prior to teaching, these assumptions aprear
to be a major difficulty of the operant approach, This criticism is elaborated and
alternative approaches sre suggested in later sections of this paper,

Although the evaluation of "entering behavior", as the inférmation required in tha
previous paragraph is sometimes referred to (ef., e.g., Taber, Glaser, & Schaefer, 3065,

p. 147), ls not evident in Johnston and Pennypacker's program, the specification of the
desired terminal behavior, the second step of Barlow's scheme is evident,
[Tihe written and oral course-relevant verbal behavior of the

student was the primary response of interest in these experiments, al-

though other behaviors (such as attendance) were also considered (Johnaton

& Pennypacker, 1971, p. 220),

In addition to this description, the particular resronse criteria were careful]y svecified
(pp. 222-33 232-7; 238). Criteris for verformances on the weekly quizes were stated in
terms of both eorrect and -incorrect response rates so that "a quality and quantity of ver-
bal behavior with respect to the subject matter that would be comnarable to the verbal
behav10r that characterizes an 'expert! in the area" would be produced. These criteria
are equivalent to 90% correct and 10% incorrect. The cumulative performance criteria,
over quizes, were alsc stated, This was done to raise the nrobability of oonsistant

quiz taking behavior,

Barlow's third step, the evocation and reinforcement of behavior, currently in a student'
repertoire and useful in shaping, 1s not readily apparent in the Johnston-Penuypacker nro-
gram, This operation is related to the assessment of entering behavior and is subject to
the criticism noted above in that regard, The use of instructions and the description of
the course provided to students (p, 223-4) appears to be an attempt to evoke the anpronriate
behaviors from the clags. The measurement of success of this manipulation lor individ
 gtudents is subject to the previous criticism, In addition, Johnston and Pennypacker's
attempt to balance "student-paced" with "instructor-paced" demands (p. 223) nay be an
Cimplicit recognition of the differences in the success of this attemot to slune existing
behaviors.

The first part of Barlow's step (4), the sequencing of SDs and reinforcements is evident
on the level both of individual quizes and from unit to unit, The student is vrovided '
cues and reinforcement from the display of his behavior, cumulated by the manager after
~each performances In addition, an adequate performance on each unit is required nrior
to moving to the next (p. 222; 237-8). The second part of Barlow's fourth step, that is bring
ing the behavior under the control of the SDs in the individuel's "natural, practical®
ecology, is apparently not considered by Johnston and Pennypacker,

Likewise; Barlow's fifth step does not appear to have been teken into consideration
~in the work reviewed. The intrinsic reinforcement and maintenance of the newly asequired

operant igs essentially the notion that the skills acquired in the particular curse will
be maintained in strength in other courses and outside the classroom, Skinner has suggested
that %hla process may also be a functlon of the scheduling of reinforcement (ef., p, 13,
above ), =

As was noted in the introductory remarks, the intent of the author is n:t to eritlcize
the research effort reported by Johnston and Pennypacker (1971), On the contrary, their
approach has been viewed as comprehensive in its use of opersnt techniques, It 1s argued
that failings, if there are any, of such programs are not the fault of researchers, educatd ,
or programers who are as careful as Johnston and Pennypacker evidently are, but are intrinsic
to the use of the operant orientation,



. 9,
The utility for higher educatibn of the operant approachkhaa been summarized by
Martin (1971, pp. 24=~34), if the goals stated for it can in fact be accomplished, As

Johnston and Pennypacker (1971) see it, the goals of the use of operant techniques is
7 bhe individualization of instruction in higher education (pp. R41-2), They summarize

L this goal and the atlbendant operations with the following:

The 1deal guiding these efforts develoning teaching nrocedures
which would allow each student to serve as his own control for the academic

purpose of evaluating the effects of individuael procedural chanpes and for

the research purpose of evaluating independent variable manipulstions was in

great part attained, The individual cumulative records served as a highly

sensitive representation of current individual activity. Such attempts will

acerue even greater success if material difficulty and other similar varlables

can be held relatively constant to allow stable reflections in individual student

performance of manipulations of variables of primary interest. There would

seem. tg be considerable advantages to such a research tactic (Sidman, 1960;

p. 243). '

Although this author has been critical of the operant approach on various prounds
(Martln, 1972, pp. 39-44), it is exactly the limitations of the operant approach in
meeting such goals, which are now of focus, Although Johnston and Pennypacker (1971)
report high levels of achievement, with over 90% of the class receiving A's (p, 226),
and high student satisfaction (p. 224), some important considerations remain from the
standpoint of individualizing instruction.

Firagt, there 1s apparently some variebility in the number of students reaching
criteria in programs of apnarently equal comprehensiveness (cf., e.g., Malott and Svinicki,
1969, p., 550; Ferster, 1968, p. 523). In addition, the research literature may be
gelectively distorted by failing to ineclude studies reporting lower guccess rateg. In
the suthor's own experience, the A-achievement is closer to 65%., Although this may be a
function of less precise use of the techniques or of higher criteria for behavinr, it is

o argued below that this variability is a function of the inability to assess individual

variation prior to the course of instruction with operant methods,

Secondly, the reportedly high student satisfaction may be an artifact of high dron-
out rates from the class, Johnston and Pennypacker do not report relevant data, but ‘
Fergter (1968, p. 523) has reported a dropout rate near 12% of the initial enrollment.
In the author's classes a rate from 4N-60% has been evident and similar to that noted in the
personal experience of others (Todd, Anderson, Hodson, & Gregerson, 1$72). Such variabillty
may be a function of program difference or characteristics of student populations.
Again, it is argued in the next section, however, that the drorout rate is in part a function
of the inability of the operant anwroach to assess the individual orior to the course of
instruction,

Apparent Limitationg
Having considered the anmlication of the principles of operant conditioning to college

l@arning as delineated in the previous sectlon, one may conclude that there are serious
~limltations to this orientation, For instance, if a college instructor wishes to manipulate
the appropriate contingencies of reinforcement in the classroom, he needs to know what
constitutes reinforcement for a given student; such knowledge requires information about
his individual history of reinforcement, This is the assessment required by the first

gstep of Barlow's approach described above, The failure of the onerant anproach to nro-
‘vide a means for such an evaluation for comnlex human behavior, on an individual basls,

is the major criticism of this aporoach to this writer, It apnears that events such asg
being correct, receiving praise from the instructor, and receiving a high grade are not
reinforcing events and effective for all students, leew1se, discriminative stimuli, those
atimuli to which some behaviors are emitted and others withheld, are assumed to be the game
for individual students. Such stimuli as an open book, a study table, or a teaching machine
‘may or may not exist as SDs in individual student repertoires. Whether these reinforcers
and SDs exist for every student in a given class and in equal strength is an emnirical
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.quogtion, the potantlal ovw]udtJon of which le elaborated in th@‘ooncluding section of" !
the paper. '

Secondly, to apply the principles of operant conditioning, 1t is essential to estab-
1ish the "base line" of behavior, or more technically, the probability of occurrence of
the behavior; that is to assess the student's entering behsvior. The same assessment
is reguired for classes of hehavior in the repertoire of the student. This corresponds
" roughly to the third step of Barlow's scheme, as noted previously, The operant approach
appears not to suggest methods for determining what is the current repertoire, including
the relevant contingencies, for an individual in complex, humen situations, In the lab-
oratory or for simple behavior (including humens in some institutional situations, €v8as
profound retardation), one need only to observe the organism to determine the base rate
of the desired operant and any behaviors exist nt in the org@nism s repertoire whlch
might be useful in later shaping,

To summarize, it has been argued that in the case of comnlex human behavior, occuring
in a very complicated ecolopy, the operant approach does not provide the tools for the.
agsessment of individual behavior, antecedant to the goal of individualizing instruction,
Such limitations, it may be suggested, present serious difficulties for the practical use
of the principles of operant conditioning in the college classroom, The asgsesament of
each student, even if it were possible using operant techniques, would require large
expenditures of pergonnel time, money, and equlpment In the present educational system,
it would appear unlikely that such assessment is foreseeable., After reviewing social
learning theory (SLT) in the next section, snecific suggeotlon& taken from SLT for ine
creasing the utility of the oper”nt model in individualizing the instruction in the college
clagsroom are discussed, '

The Social Learhing lodel

Variables like "history of reinforcement" and inleldual reinforcement contingencies,

ag well as response hierarchies, can be considered as lvln? in the domein of the "per- y

sonality" sub-area of psychology (Jesper, Graves, Hanson, & Jessor, 1968, Pp. 85-89), N
Rotter's (19;4, 1955, 1960, 1966) social learning theory (SLT) perhang vrovides a basis

for meeting the 1¢mltatvong of applic&tmonu of opersnt principles to the college cluss=
room, in that the primary concepts of SLT are intended to evaluate whal constitutes rein~
forecement for the individual, SLT is directed szs the cowrlex o» nersonality level, rother
than derived from princi-les develoned in simnle situations., In this section of the
paver, then, the bagic Formulations of Rotter's theory are »~resented and sugostions for
application of this conceptual lremework to the college classroom are discussed.

Rotter's Orientation _

Rotter, at the Nebrasks Symposium on motivation (1955), addressed the problem thet
learning theorists generally do not treat the issues raised above, that is, the measure-
ment of what congtitutes reinforcement or what contingencles are opernting for the indivi-
dual, It is argued that knowing the external environment is not suf’icient for prediction
of individual behavior; the "psychological situation" must also be considered, Rotter states
that, "any attempt to predict precisely or specifically what the human organism will do,
requires a knowledge of the cues present, internal or external, and the acquired meaning
or learned values that these cues have for the organism" (1955, p. 245). ;

Rotter goes on (1955, pPp. 245~ 254,) to review theoretical positions which have treated
the "psychological climate" and concludes that this consideration is never more than im-
plicit. In this regard, Brunswik's approach is noted as an exception, In other specific
research areas the "psychological situation" has been congidered somewhat more explicltly,
The role of anxiety in student performance (1955, pp, 251=252) and the role of experi-~ ‘
menter, examiner, or teacher bias (1955, pp. 249; 251-257; cf.,, Hosenthal, 1966, E-effect)
are noted by Rotter as such research arems, He, however, concludes that the conalderation
of the "psychological situation" generally has been 1lirlted to personality theorlsts and '
social psychologists; the importance of the psychological situation in learning theory is
stressed by Rotter:
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‘ There are two basic aspects to the prediction of learned behavior, One

deels with the irndividual's past experience, from which we must abstract cons

structs or variables of different levels of generality for different nurposes

and we attribute these to the individual or consider that he carries these around

with him, The other is the nresent, meaningful environment, nsychologlcal &it-

© uption or whet Lewin (1951) has called the "life space." From this latter

variable the paychologist must elso abstract constructs at different levels ,

of generaelity for different purposes in order to vredict hehavior (1955, p. 249),
Although Rotter's explanation is couched in terms of "behavior prediction," the same consid-
erations hold for "behavior control."

ocification of Rotter's Theory
, Rotter has snecified the role of the psychological situation in the nrediction of
human behavior with the formal statement of functional relationships, However, befors
congidering these, some basic definitions are treated.

Internal and external cueg. In the discussion above of this general orientatlon,
1t wes noted that knowing both internal and external cues is eonsidered essentiel in order
to predict behavior. The definition of these variables has implications beyond the
common-sense meaning: ,
By internal cues I mean that the individual is resnonding to stimuli
conditions, arising in the body, with learned associative meanings, such
as to a parched throat, or a pain in the region of the stomach., By external
cues I refer to any asnect of the individual's environment, outside of the
body, to which he is responding at any given time, and which for him has
acquired meanings as a result of previous experience. A cue then is a paycho-
‘o logleal stimulus (Rotter, 1955, p. 251). ,
It would appear that in this use "cue" is a somewhat broader conceot than the Btimulus" of
operant theory (although, c.f., Staats and Staata, 1963). , '
< The definition of the other basic concepts of SLT are most efficiently treated as they
appear in the statement of the functional relntionships of the theory. SLI first was stated
comprehensively in the context of clinical psychology (Rotter, 1954);

Social learning theory has been characterized in the following way:

The fundamentel concepts in Rotter's sochal learning theory are the
following: (1) Expectation (E), which refers to the subjective probability
held by an individual that a specific behavior will lead to the occurmence
of certain events or reinforcemente; (2) reinforcement value (RV), which
refers to the degree of preference for the events or reinforcements which
are c-ntingently related to behavior; (3) bshavior potentisl (BP), which
refers to the 1ikelihood of occurrence of a behavior, or the relative strength
of the tendency to respond in a certnin woy; and (4) the psychological situa-
tion (8), which refers to the immedlate context of action described in
peychologically relevant terms, that is, in terms reflecting the actor's
potential perception or intervretation of his confronting situation,

These basic terms generate tte following descrintive formmla, which
congtitutes the frundation for nrediction or explanation st the nersonality
level: BP = £(E and V)., The formuls reads: The potentiality of any be
havior occurring in a piven situation is some function (probably multinlicae-
tive) of (1) the exvection that it will, in that situation, lead to a narti-
cular goal end (2) the value of that posl in that situation, Note that the
"g" term is implicit in that each of the other terms in the forrula is
variable or dependent u on the specific ~roperties nerceived in the psycho-
logical situation, Action, or actdal behavior, then, always involves # nio-
cess of selection or choice, from a repertoire of lehaviors, of that behaviny
whth the highest poteniial for icuding to gratification in a glven context
(Jessor, gt al., 1968, pp. 85-86). ‘ , R

The four terms of this general expres:ion require elaboration and lead to some other
functional relationships, . ‘
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Qggectaﬁigg. what Jessor et al. have terrmed "expectutlon! was in Rotter's original -
formulation "expectancy" (E). ‘"Expectancy may be defined nu the probability held by the
individual that e particular reinforcerent will occur as n function of n anecifio behavior
on his part in a specific situation or sltuations" (Rotter, 1994, p. 1073 1965, po Pﬂ“)g'\
Additionelly, it is pointed out that expectincy is theorized to bo independent of the
reinforcement's value or imnortunce to the individual., The concert of cxvectancy la ime
portant also in moving from prediction of snecific events to orediction or oxplanation
of classes of behavior, as 1s elaborated below.

Reinforcement value, Criginally this concent was defined "edeally," linited to ex-
ternal reinforcement (Rotter, 1954, p. 107). In subsequent presentntions of the theory
this qualification was dropped and reinforcement value (RV) defined "as the degree of
preference for any réinforcerents are equal" (Rotter, 1055, p, 255), It is clear that
the referent of this concept is the individual and not experinenter-defined events in the
ecology, the nature of the reinvorcement conceot in operant theory.

Behavior potentlal, The third concent of SLT and the one which nrovides the basis for
the vrediction of behavior is behavior notential (BP). This is defined "an the notentialit
of any behavior's occurring in any given situation or situations as crlculated in relation
to any single reinforcement or set of reinforcements" (Rotter, 1954, p. 175; cf., 1955, v,
255), It is noted that ultimately the evmluation of the potentiality for the occurrence
of any specified behavior may be based on its actual occurrence in n piven aituation where
alternative behaviors are nossible, BP thus is a relative measure, being described only
as weaker or stronger than other potential behaviors nresent in that situation. This
relativity would hold elso if the potential for the same behavior were determined in severe
different situations (Rotter, 1954, p. 1175). That is to say that the obtalned BP's wnuld
be ordered relative to each other for esch different situatlon,

sychologleal situation. One concept is imnlicit in all the functional relationshins
presented below, the importance of which has been stressed by Rotter. '"Perhans one of

the greatest weaknesses of current psychological theorizing and practice has 'een its fail-
ure to deal analytically with the situations or contexts in which humans behave" (Rotter
1954, pp. 110-111), The psychological situation (S) functions to nrovide cues by which
the individual may determine which reinforcements he may expect to follow which behaviors
(Rotter, 1955, p., 256). More specifically,
We mean by g a psychological situation or any part of it to which

the individual is responding, ILike lewin (1951) and Kantor (1924), we

define & situation as that which is experienced h- the subject with the

meanings the subject gives to it. The situation must also be describable

in objective terms for scientific purposes, We do not let the matter rest

with the statement that for each person the situation may have different

meanings, since it is necessary to describe in some communicable umy what

it is that has different meenings for various persons (Rotter, 154, n,111),
The three variables defined above are viewed ns functionally related in the context of s,
Hence, they provide a busis for predicting human behavior at the mest ciwnle level and,
with reformulation, at the complex level, clnsses of behavior,

Predicting behavior. At the most simole level (i.e., a single hehavinr), expectancy
and reinforcement value are combined, in the c¢ mtext of the psychological situation,
to yleld behavior potential, Formally, this relationship is stated:

B.P. =f (£ & R.V, )e
Xy 81, R& X, Ra? 84 84, 94

Verbally, this relationshin is: the no'ential for the occur-ence of a piven behav'or (%)
in a specific aituation (1) in reletlon to a given reinforcement (g) in a function (nrobnb:
multiplicative) of the value of that reinforcement in that sltuation and of the exnec-
tancy for the occurrence of the reinforcement a following the riven tehavior in that
gpecific situation (Rotter, 1655, p., 255; 1954, p. 10P; 1€60, p. 302),
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This initial formulation is of limited usefulness, however, in the oredietion of =
‘behavior because it takes into account on'y a snecified reinforcement and no other pos-
© sibilities., In order to predict the potential of all the possible hehaviors occurring
" in situabion 1, a set of BP's must be obtained, each limited to a specifled reinforce= o
ment, This logic generates the following formulation: B.F.y g 1, R(awn)ﬂf(ﬂx 81,1 SR Ve g
which can be described verbally as the potential of the occurrence of a given behavior :
(x) in a specified situation (1), considering all the potential reinforgements relevant
to the individual, is a function of the expectation that these reinforcements (a to n)
will ogour in the given situation and the values of these reinforcements (Rotter, 1954,
pe 1097, : . _ : ' :
~ In order to predict behavior at a more general level in a variety or group of site
uations, the formula for behavior potential is generalized:

B.P, =f (B & RV, s
(x-n) S(1.n) Rfa-n)  (x=n) S(1.n)E(gn) - (a=n) (1-n),

This is described by Hotter:
‘ The potentiality of the functionally related Behaviors x to n to occur
in the specified Situations 1 to n in relation to the potential Reinforce-
ments a to n is a function of the expectancies of these behaviors leading
to these reinforcements in these situations and the values of these rein-
, forcements in these situations (Rotter, 1950, p. 302; cf,, 1954, pp 109-110),
This formula is simplified in the followiny exnression: NP=f(FM & NVS;(Rotter, 1960, p 303).

© This introduces three simplifying end more general variables than used in the nreceding

formyle, Need potential (NP), freedom of movement (FM), and need value (NV) sre de-
fined in the following description of this functional relationship: "The potentlality

of oceurrence of a get of behaviors that lead to the satisfaction of some need (need
potential) is a function of the expectancies that these behaviors will lead to these
. reinforcements (freedom of movement) and the strength or value of these reinforcements
{need value)" (Rotter, 1954, p. 110). Rotter has emphasized that the psychological sit-

uation is implicit in this formula (1960, p. 303). S

" Rotter has further elaborated the theory and further specified the concents of SLT

(1954 ). In addition, he has indicated how SLT can be brought to bear in particular applied
areas (clinical, 1954; personslity testing, 1960). However, since these do not appear ‘
to bear directly in this effort to conceptualize college learning, only one additional
concept 1is considered. ~ :

Internal-external control, In later development of SLT and in Rotter's research, the
concept of internal versus external control of reinforcement (I-E) has received emphasis,
This concept has been most fully developed and a relevant nrogrsm of research reported in
a monogreph (1966), I-E is in a sense a further generalization of the predictive function
of the theory as can be seen in definition provided by Jessor et &l. (1962), 1I-E is
the "generalized orientation or expectation that the outcomes of one's behavior are gcontin-
gent upon what one does (internal control)_ag opposed to being determined by cutside forces
such ag powerful others, or impersonal rsndom forces such as luck, fate, or chance (ex- -
ternal control)" (italics in the original, v, 104), ' ; '

Having comnleted the description of social learning theory, it is at this point ap-
propriate to note some of the apparent limitations to its intended use, vis a vis operant
techniques in the college classroom. The orientation of SLT has been highly theoretical 5
in the preceeding description; this is of necessity in that it has not been applied to the
processes of learning in the college classroom or to behavior and ecologies of similar .
complexity. In addition, the appropriste meagures a~pear not to have been fully formulated,
There is, however, sufficient evidence on both counts to suggest the hueristic value of the
concepts of SLT in the present centext; a suggested research program is developed in the +
coneluding section of the paper, :

With the basic conceptualizations of Rotter's SLT and the relevant limitations in

"~ hand, a consideration of its potential role in research on college learning processes can
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be undertaken, In what follows some suggestions as to the potential use of SLT in char-
acterizing and researching learning in the college classroom are described,

SLT and Learning in College ‘ ' ‘ ;

The potential contribution of SLT to research on conceptuslization of college class-
room learning processes is in its specification of individual differences inherent in the
concept of psychological situations, The most effecient application of any reinforcement
paradigm to such complex human learning would appear to require elaboration as to how the
variables of stimuli and reinforcements affect individuals differently. This can be
elaborated in considering the potential role of each of the variables of SIT in concep-
tualizing the learning processes of the college classroom,

The concept of reward value provides perhavs different potential information for pre-
dicting human behavior than the experimentally controlled reinforcement, Recalling that
RV is the extent to which an individual prefers reinforcements contingent on his behavior,
it can be suggested that experimenter~ (teacher-) defined reinforcements will differ in
thelir effect dn controlling students! behavior. As an example, some students will "work"
best for grades, others for praise, and still others for freetime. For the teacher to
manipulate only grades, for instance, (i,e., to "contract" for the amount of work to be
completed by the student) would aprear a less efficient way to handle a class of students,
The RV concept of course broadens to need value in considering classes of functionally
related reinforcements (goals),

It would appear that determining the RV or NV for an individual student perhaps pro-
vides the same functional information as is essential in specifying or controlling the
history of reinforcement of the individual student as is n-ted above (p., 25), The dif-

- ference between these two approaches would appesr to be in the method of measurement (or
manipulation) by the teacher, : '

~As with RV and history of reinforcement, a parallel between expectation and the
contingencies of reinforcement can be drawn, E, the individual's subjectively held pro-
bability that a particular behavior will be followed by the occurrence of a specified event
or class of events (reinforcements), can be viewed as the individual's appraisal of the
contingencies of reinforcement in his ecology., Whether such contingencies are chance-
controlled or they are personally controlled indicates the role of the I-F vsriable of
SLT. The E variable is generalized to sets of behaviors and goals as the menn expectancy
or freedom of movement, , é :

An example of a classroom situation may help clarify the relationship suggested be-
tween E and contingency of reinforcement., The I-E concept 1s - also suggested in this
example,. If a student perceives that the grade he will receive for a research rerort is a
function of how well he approximates writing a paper acceptable for publication, it can be
predicted that ha will respond differently than if he verceives that his grade is determined
only by the instructor's whim, It is suggested that this is so, irrelevant of the actusl
contingencies of reinforcement. To specify this voint: it is heing sugpested here that for
mature human subjects (hopefully students) in comvlex situations of learning, the individual's
- expectations of reinforcement will be a better predictor of behavior than the actual cone
tingencies of reinforcement. This is an empirical question and through learning it can be
sugpgested that exvectations and contingencies of reinforcement may, in general, become
very similar, if not identical,

The probability of the occurrence of a given behavior, that is the relative resronse
tendency (BP) strength, avpesrs concentually similar to the notion of res-onse hierarchy
(ef., Staats and Staats, 1963, pp. 101-117). The concent of response hierarchy is an exten-
slon of basic operant princirles. It can be taken to sugrest that for classes of function- .
ally related behaviors, one behavior has a greater likelihood of oceurrence in a given
situation than another behavior in the same class, This parallel} is more explicit in
congidering that the relativity of the strength of the tendency to respond In a certsin
way is with other behaviors, When BP is broadened as need potential, the nrobability of
occurrence of a set of functionally similar behaviors, the two concepts would avnesr to !
be identical, The determination of response hierarchies or of NP would apnesr to yield the
same information, at Jeast conceptually, ‘ v '
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A summary comment is in order for this section: In this treatment of Rotter's socisl
learning theory, the approach has differed somewhat from the previous approach.to overant
conditioning. In the operant conditioning section, relevant research was reviewed: none
was available for applying SLT to the classroom. However, to the author, these two theories
do not appear to be antagonistic, On the contrary, they annear to be complementary, as
has been stressed above, SLT would appear to have potential contribution to reinforcement
paradigms in general, and,.in particular, for conceptualizing learning processes in the
college classroom, if in no other way than notational. However, a broader contribution
has been suggested above,

Summary and Conclusions

Based on the thrust of the existing literature, the varadigm initially followed
in this paper to characterize learning in the college classroom is that of onerant condi-
tioning. The intent in this paper is t¢ increase the effectiveness of Jearning in the col-
lege classroom through the more efficient use of operant techniques. Some apparent dif.-
ficulties, impairing the efficiency of the application of this paradigm in a complex
situation, have been alluded to above, In addition, it has been sugpested that social
learning theory may hold some potential solutions for these nroblems in specifying rein-
forcers and contingencies. In this concluding section these matters are more concisely
formulated and the nature of research relevant to these issues is indicated.

The two major difficulties in annlying the operant annroach in the college classroom
would apnear to be in assessing, prerequisite to controlling, the contingencies of be-
havior and reinforcement snd in manipulating the relevant reinforcers (steps 3 and 5 in
the general operant procedure outlined above). In complex human behavior, it is dif-
ficult (i.e., e.g., "unethical) to control the organism's history of reinforcement, or
even the most recent history, such as depriving a rat of water. In addition, recording
such history would ap ear to present insurmountable (at present) problems when the time
period is around 20 years. The difficulty in manipulating relevant reinforcers is similar
 to the preceeding one for complex, human behavior: in order to manipulate the reinforcers,

one must determine what constitutes a relevant reinforcer, The E knows the relevant
reinforcer of the bar press operant, if the rat has been food deprived for 36 ‘hours, and
thus can manipulate this reinforcer, Can a teacher, however, be so confident that the
promise of an "A" -grade is the relevant reinforcer for the operant of writing a research
paper, 1f the student has been "A" -deprived for two semesters? '

As noted previously, the experimenter or teacher manirulation of relevant reinforcers
is dependent uvon their specification, In the rat (or in simple behavior) the relevant
reinforcers are operationally "defined" when the exverimenter denrives the organism, -a
situatioh unlikely to be duplicated in complex, human behavior, Two basic concepts of
social learning theory may provide a basis for assessing the relevant reinforcers for
individual students in complex learning situations. Expectancy is the individual's
(subjective) probability that a given reinforcement will occur as a function of hisg

‘emitting aparticular behavior in a particular situation. This concept also nrovides a
basis for assessing what are the individual's perceptions of the contingencies of
reinforcement. Reward value, on the other hand is the concept which provides the basis
for determining the relative strength of reinforcers for the individual. Thus, it may
be an indication of what reinforcer should be manipulated by the teacher in order to con-
trol the student's behavior,

Two ideas have teen raised here which should le further stressed, The notion is
dmplicit that what the student reports as the contingencies of reinforcement (his expectancy)
may be more useful in the control of behavior (learning) than the Mactual" or teacher-
defined and -manipulated contingencies, Such an orientation is consonant with the ap-
proach of social learning theory. However, operant theory might be taken to sugpest the
contrary orientatlon to the question of the individual's awareness of the contingencies

- operating in his learning (cf., e.g., Greenspoon, 1955), that reinforcers may operate
outside of awareness, Research is required to rosolve this apparent difference in the two
theories, although recent research (Page, 1972) favors an "awsreness" interpretation.

The question is whether or not the individual's perception of the contingencies of
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behaviors and reinforcements, or at least his report of these is relevant to the effective-’
ness of learning. In fact, if student-reported and teacher~defined contingencies differ at
all is an empirical question, The second notion is that what events a student nerceives

as reinforcing may not correspond in "value" (i,e., their effectiveness for the control of!
behavior) to the teacher-defined and -mahipulated events, In fact, the student may not
perceive as reinforcing at all what the teacher manipulates, The question is again which
set of events or reported perceptions leads to better control, if they are different at

all,

Specification of Research Questions and Suggested Methods

- In specifying what ap~ears to be the critical research questions, the orientation
taken below is to focus on the apparent deficits in the operant paradigm and to suggest
‘how the concepts and methods of SLT may be utilized in providing the information necessary
for effective avplication of operant techniques in the college classroom, The most im-
portant question for collgge teaching raised above would appear to be that of the percention
- of reinforcers in the teaching process, That is to say, do students perceive the seme
events as reinforcing as do teachers in the teachers' effort to cnntrol the classroom
and academic behavior of college students?

At the outset it should again be noted that, in the terms of Rotter's theory, this
question involves the assessment of student's psychological situation. In the methods
typically used in SLT, a questionnaire for the expected outcomes or consequences of a set
of behaviors is developed., Adams and Ulehla (1969) have used a method for assessing
social learning variables in the framework of the theory of signal detectability (TSD),
This measurement model can be combined with an orientation toward social nercention
(such as Gibson's, 1966 and Brunswik's 1955), which focuses on the individual's subjective
perceptual parallels to the events of the ecology. Through Brunswik's notion of represen-
tative design, the complexity and real nature of the ecology is stressed. That is to say
that stimulus situations are used as they exist in the natural ecology, rather than as
they are delimited and simplified typically in the laboratory.

‘The TSD approach to the measurement of social perception yields unitless, ratio-
scaled measures from rating scale data, similar to Thurstone's (1927) aporoach. In the
intended application of this approach to social perception measurement, "stimulus sources"
may be read as the evénts in the ecology of students and teachers which are "considered
to be reinforcers" in the college classroom (Ulehla and Martin, 1971). The method of
development of expected consequences questionnaires is suggested by several authors (ef.,
e.g., Jessor, et al, 1968),

A second major guestion is implied in the preceeding paragraphs, This question too,
involves differing perceptions of the ecology but is centered around the problem of
specifying the contingencies of reinforcement and behavior, or expectancies in social
learning terms. That is to say, are the contingencies perceived by the teacher the same as
those perceilved by the students? As an examnle, does the student perceive his grade to
be contingent upon the "knowledge of the literesture" demonstrated in his writing of a paner
or contingent upon the teacher's whim? For the teacher, is the grade given contingent upon
the "knowledge" demonstrated or on the "clarity or expression," the "style," the "form,"
for some combination of these or upon something else? Clearly, the control of paper writing '
behavior is in part a function of such perceptions of the relevant contingencies, perhaps
more so than the "actual" contingencies, This latter is again an empirical question, but
is not the current focus. A methodological apnroach similar to that outlined for the
first basic question would apvear productive., That is to say, a questionnaire focusing
on. the exnected consequences of various academic activities, the contingencies of rein-
forcements on the student behavior, would be used, Items again wonld be develoned ac-
cording to the principles of the ecological, functional apn-roech to perceptual messurement,
Sampling academic behaviors and their expected consequences from the @co]ogv or what students
and teachers perceive of the ecology is required,

These two basic questions suggest supplemental resesrch questions. Having diacovered‘*~'
to what extent teachers' and students' perception of the reinforcers relevant to the class-
room and academic behavior of college students differ, for example the next question might
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be to discover which events in the ecology of the college clagsroom are most useful in
controlling the target behavior. In social learning terms, the question is which events
 of potential use, have the greater reward value for students, within practical and ethlcal

© 1imits. Another supplemental question wit' a closer anchor in the ecology of the collepe
clagsroom ig to determine if the reinforcers and contingencies actually manipulated by
the teacher are the same ones the teacher perceives himself to be menipulating., These are
only two of many possible questions which would be of experimental notential, The elabora-
tion of these questions and the aprropriate experimental methods should be determined by
the answers to the wmore basic questions raised above.

Having raised the two basic research questions for assessing the utility'of gncial
learning concepts in refining the apnlication of operant vrocedures to the clagsroom,
seversl other questions of research interest may be generated, some of which have been
noted., The basic issue remains: Can the concepts of social learning theory be utilized
in complementing the basic operant paradigm for use by college teachers in contwolling
the academic behavior of their students? Research directed at answering these basic
questions should clarify the utility of social learning concepts and methods in the effort
to improve the effectiveness of teaching in the college classroom through the use of the
operant paradigm. This goal is in harmony with those working to aprly operant principles
to the college classroom, - The goal is c¢lear; Johnston and Pennynacker (1971, p. 243) '
observe:

The key to the success of any apnlications to other academic situations
is in the adherence to techniques that will give to all concerned precise
and continuous feedback on the individual effects of any or all procedures,
Only by having evidence as to what is hapnening and to what variables these
effects are related can reasonable develdpment progress, The lack of such
evidence would seem to promote capricious variations more related to the
personal whims of the teacher than to the lawful re]ationships between the
academic environment and student performance,
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