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The focus of this paper is the application of laboratory-
derived principles to a more "real life" situation. Speci-
fically, a learning model is presented with the intent that
principles and procedures derived from it be directly appli-
cable to learning in the college classroom. The model presented
is derived from two orientations to the phenomena of learning:
the theory of operant conditioning, primarily characterized
by B. F. Skinner, and social learning theory, based on J. B.
Rotter's conceptions. The operant position is summarized
first frem a laboratory orientation; then suggestions and
research on its applicability to the college classroom are
reviewed. Difficulties apparent in the application of the
operant model to a complex situation are noted; it is suggested
that the social learning model is reviewed with this inten-
tion. Finally, suggestions for festing the appropriateness
and utility of the proposed integrated "model" are made.
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The Operant Model

A survey of the indexes for Psycholocgical Abstracts through

1958 yields no references ky title to applications of techniques
derived frcm the operant "camp" of behavioristic psychology to
the college classrocm. Tne general lack of research on teacning
was noted by Beck and Shaw (1960), who have cbsexved:

‘‘he study of the psychology of teaching is apt to
involve disappointment. The great number of studies in
human learning generate the expectation of a speedy intro-
duction 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, little is known about applying these to
promote efficient training (p. 543).

Beck and Shaw's statement reguires some modification because
of the work in the decade since it was made. During this period,
there has been much effort in attempting to extend the methodology
and principles of operant conditioning from animal laboratories
to "real, huanan" problems. This endeavor has heen primarily with-
in the "Skinnerian school" ard is manifested in education by "pro-
gramed instruction" and "teaching machines." The earliest effort
in this area was made by Skinner and his colleagues (Skinner, 1258;

Polland & Skinner, 1961), but was intimated by Skinner as early

as 1948 (Walden Two).
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In spite of the rapid growth in this area since Beck and
Shaw's (1960) statement, there remains much reason for such
"disappointment." As Lloyd and Knutzen (1969, P- 125) point
out, the use of programed materials has been widespread, but
has gone little beyond thg use of programed textbooks (cf., Lums-
daine, 1964; Gagné, 1965). Several volumes have dealt with pro-
gramed instruction (cf., e.g., Lumsdaine & Glaser, 1960; Gléser,
1965; Calvin, 1969), yet applications to the college classrcom
of operant techniques have been limited almost exclusively to
programed textbooks. This limited use suggests a need to specify
the foundations and mechanisms in the application of the operant
technology to the college classroom, so that these techniques
may be more readily and widely applied.

In what follows, the attempt is made to (1) specify and
elaborate the "theoretical® foundations of operant techniques;
(2) review research in programed instruction and its}implications;
(3) review the literature in which specific applications to the
college classroom of operant techniques have been reported; and
{4) suggest some implications for future research in this area.

Theoretical Foundations

The general procedures employed in the conditioning of operant

behavior (i.e., behavior by which the organism modifies or mani-

Q
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pulates his environment) have been set forth by many authors, but
most exteﬁsively by the major proponent of this approach, B. F.
Skinner (cf., e.g. Skinner, 1953; Skinner, 1963). In this section,
the general procedures applied in operant conéitioning are pre-
sented; also, procedures vhich are similar and aimed.apécifically
at education and programed instruction are discussed.

Generally, five "steps“” are delineated in +he process of
conditioning an operant (behavior); (1) the final desired.outcome
is specified; (2) the pre-conditioning level of this oper&nt is
measured;: (3) the appropriate reinforcers, discriminastive stimuli,
and contingencies of reinforcement are specified; (4) a sui table
"learning space" is established; and (5) the desired behavior is
"shaped up" and brought under the control of the previously
specified discriminative stimuli and contingencies of reinforce-
ment. The order of these "steps" is not necessarily fixed. For
instance, step (2) above may be better placed aﬁtef {3) and (4)
in specific situations; steps (3) and (4) might also be reversed
where appropriate. In addition, the final behavior is assessed
to determine to what exfent the "desired outcome!" was accomplished.

In specifying the "final desired outcome," thé experimenter

must define what behavior (specifically, operant) is to be the end-

4
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product of this conditioning. In defining the operant, the
measures by which the success of the conditioning is:determined
are also specified, As an example, in a typical conditioning
study, an experimenter may have decided to establish a colorv
discrimination in a pigeon. 1In such a task, the pigeon is to
exhibit an operant of pecking a key of only one color and not
another. 1In defining the firal outcome, the experimenter also

specifies the criteria of learning. That is to say, the measures

whereby the operant is said to be conditioned or not are stipu-~
lated. In the present example, the experimenter may be satisfied
‘that conditioning has taken place if the pigeon pecks the white
key only 90% as often as the red in a 60-minute session.

In determining the "pre-couditioning level" of the operant,
the experimenter is interested in the probability {or, qperationaliy,
the frequency) of the response in the organism's existing reper-
toire of behavior. In so doing, the "base rate" for this parti-
cular operant of the specific organism in the given situation is
defined, against which the final outcome of conditioning can be
compared. In the'exaﬁple of conditioning a pigeon to discriminate
betwgen a red and a white key, this step is carried out by observ-

ing the frequency of the pigeon's key-pecking behavior prior to

o
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any experimental manipulations. In addition to determining the
base fate of the operant in question, in this step the experimenter
takes note of behaviors which could be components of a more com-—
pPlex coperant (i.e., a “"chain" of responses)ﬂwhich the experimenter
migﬁt wish to establish in the behavior repertoire of the organism
aﬂd for which the base rate is virtualiy zero. In the exam?le of
the pigeon color-discriminating, if the desired operant Qere a-
circle turned in the clockwise direction before pecking the red
key, the experimenter would note in the.base rate determination
those behaviors which were emitted frequently and could be com-
ponents of the turning behavior, such as tilting the head in the
clockwise‘direction.

The third step noted above is most complex and deals with
'motivational” variables of learning, as well as the physical
limits of the organiem. In specifying the appropriate reinforcers,
the experimenter must be aware of or control the physiological
state of the organism. Motivation for learning (performance)
is typically operationalieed by depriving the organism of some
hecessity‘of life (e.g;) food,‘water), buﬁ not to such an ektent
"es to impair the orgaﬁism...Yet ch0051ng, as a reinforcement of
the food—deprlved plgeon 1n the prev1ous example, e prellet of

‘dried meat would be 1nappropr1ate. In addltlon to reinforcement

"
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delivered appropriately to meet deprivation; other types of
reinfcrcers may be useful. Secondary reinforcers, when they can
be okserved or established for the organism, may be more appro-

priate 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 detail
below.) 1In the example of the coler-discriminating, clockwise-
turning pigeon, many circles may be turned just to be akle to
beck the red key (the key becoming red only after n circles are
turned by the pigeon). i

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 recognized.
To require the pigeon in the, by now well-used, example to dis—

criminate between two shades of red, closely spaced on the

. spectrum, would be nearly &n impossible task to learn. In addi-

O

tion, the discriminative stimulus may vary in its appropriate-
ness to the task. (This point can be better exempiified in
considering educational uses of operant teghniqﬁes discussed
bélow.) |

| The specification of the c@ntingencies of reinforcement

includes two primary conSiderations: (1) the interval between

L
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operant termination and the presentation of reinforcement'(termed
"delay of reinfercement") and (2) the number of operants-requirea
Prior to reinforcement ("schedules of reinforcement"). 1In this
regard, the physical limits must be considered: a delay of‘refh—
forcement of five minutes is likely to have little effect on the
color-discrimination operant of the rigeon, yet a grade ef 125/
150 may have poi'erful effeci:s for a student several weeks after
the behavior has been emitted. LikeWise, expecting a pigeon to
emit ten circle-turnings for the first reinforcement is unres-
sonable, Both the delay and schedules of reinforcement have
been extensively researched in +he iaboratory (cf., Ferster &
Skinner, 1957), and hence, the egperimenter in the laboratory
can readily find guide lines for this step. (This procedure when
applied in the educational or therapeutic setting has been termed
"contingenc§ management, ' by some authors; see below. Cuide
lines for the classroom, however, appear not to be so readlly
'avallable). |

In establlshlng a "suitable learnlug space," the experi-
menter attempts to control as many as p0531ble of the varlables

'wﬁ' ch may impinge on the organism and 1nterfere with condition-

1ng.' In addition, the environment most conducive to learning

8
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is sought. This includes making the methods of response énd
reinforcement convenient to the organism. In the example of
the discriminating pigeon, this is generally zzcomplished by
utilization.of an operant conditionihg appératus (the so called,
"Skinner Box").

Finally, the experimenter shapes up the specified operant
by reinforcing successive approximations of the behavior. In
addition, the behavior is brought under the control of the
specified discriminative (eliciting) stimulus and contingency
of reinforcement. Shaping is accomplished through the utili-
<zation‘of small increments in moving from more simple to more
complex behavior, in thaE the organism is first reinforced for
gross approximationsvof the desired operant and then only for
finer and finer approximations. ResPOhsés which were initially
'sufficient for reinforcement are subsequentiy not feinforcedf
By requiring one simple behavior to folloQ another, prior to

reihforcement, complex behavior patterns (the whole of which may

 be termed an operant) are established, through chaining. In

bringing behavior under the control of specific (sets of) sti-

muli and in_establishing schedules of,intermitteﬁt reinforce-

ment, the organism is reinforced only under certain conditions

“and only after a certain number of bpérants‘have been emitted.
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Thag is the response probability for the specified operant comes
to approach 1.0 under certain states, and 0.0 under others. Mea-
sures like rates of responding are influenced by *he schedule of

intermittent reinforcement (i.e., the number of operanﬁs reguired

before reinforcement).

Operant Foundations in Education

Several authors have delineated approaches to applying, in
the educational situation, operant technigues similar to those
discussed in the preceding section. Revieﬁg by Barlow (1962) and
Gagné (1965) represent‘%nd summarize such work.

Barlow has maintained much of the language df “Skinner’s
‘operant' psychology," yet taken it from thévlaboratory setting
(as is exemplified in the preceding section) and placed the empha-
s.s on the classroom. Barlow states, |

The task of the teacher is to (1) determine the
current discriminative repertoire and effective rein-
forcers for the potential students: (2) carefully
specify the desired terminal behavior and contitions
under which this behavior is appropriate; (3) evoke
and reinforce typical current-behavior that is rele-
vant in order to "dipper" or "magazine" train the stu-
dent; (4) carefully sequence SDs [discriminative. stimuli}
and reinforcement in order to shape the behavior of the
student until the desired behav1or is emitted in the
presence of SDs typical of the natural practlcal en~
vironment in which the behavior is appropriate; (5)
complete the sequence 1n such a manner that the new
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behavior will be intrinsically reinforced and main-

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

It should be noted that, in addltlon to some dlfferences in
the order of the steps outlined in the description of the operant
procedures presented initially above and Barlow's, there are some
differences in emvhasis (if not content). It should be helpful
to indicate just how Barlow's scheme relates to the more general
one outlined prev1ously. Barlow's first point corresponds roughry.
- to the third point in the general scheme outlined above, that is
specifying the appropriate reinforcers, SDS,’and contingencies.
In addition, this step of Barlow's scheme implies the determina-
tion of base rates which is the second point in the general
operant procedure. Barlow's second step also implies (3) of the
general scheme, as well as the specification of the desired final
outcome, (1) of thepgeneral scheme. The "general conditions
under which this behavior is appropriate" can be taken as the
reievant discriminative stimuli and contingencies of reinforce-
ment, Barlow’s-third and'fonrth points may be seen to correspond
w1th the flfth p01nt of the general procedure, shaping and eatab-’
11sh1ng cont1ngenc1es The f*fth p01nt of Barlow s scheme is
samplled in (5) of the outllne of the general procedure. 1ntr1n-

E 51cally relnforced and malntalned" mdy be taken to correspond to
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"brought under the control of the previously specified discrimina-
_tive stimuli and contingencies of reinforcement." Barlow's scheme
apparently does not specifically consider step (4) of the general
procedure for operant conditioning, the establishment of a suita-
ble learning space. It is, however, implicit in Barlow's whole
description and most clearly implied in (3).

Gagne (1965) has emphasized the importance of specifying the
outcomes of condiﬁioning and the conditions for the behavior to
be ehitted (Be;loW's second step). In addition, to the necessity
of this step appefent in the statement of the operant approach.
in the laboratory (step (1) ie}the general scheme), he indicated
some other and perhaps more practical considerafions. To Gagn é
the specification of terminal behavior desired 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 |
fdesigner" must know the nature of the terminal behavior so that
he'ean‘cortectly design the £ermina1 stages of his pfogram, This
depends oh the spec1ficatlon by ‘the user of a program (teacher;
'of "what the learner is expected to be able eo do" havmng gone-
 through 1nstrﬁcelon. It.is ;hly_with sgch'a.criterion that the

success of the program can be measured; Clearly, this terminal

12
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behaQior must be specified as an overt performance in order to
provide a suitable criterion. In addition to determining the
terminal sequences of the program, Gagne points out that the épe—
cification of outcomes in overt bhehavior allows the programer to
make inferences about behavior modifications to be made through‘
the program (pp. 23-24).

Gagne notes two more reasons for specifying the desired out-
comes of conditioning in terms of oﬁert behavior. One such spe-
cification allows the-evaluation of the effectiveness of the pro-
gram in comparisons of the effectiveness between programs. This
e ;e so because the specification of oVert terminal behaviors meets
£he requirehents of reliability and measurement. Finally, Gagné
ﬁ/suggeste‘that the most‘impprtent function of specifying outcomes
of conditioning is thepproQisibn of e basis for the shaping of
behaviorv(cf..steps (3) a#d ks)]of the general scheme above).
Dietinctioﬁe,among'the'eiess‘of’behavior to be established may
sefve as a bas1s for mod;fy:ng ﬁrev1ous patterns of behavior.
 ,b1ffefent classes of behav1or requlre the appllcatlon of different
econdltlons for learn;ng (p; 25} For example, the learning of a

_“class of behavxor° such ‘as . ethlcal behavmor can be expected to

13
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take place under different conditions (e.g., different contin-
gencies and reinforcers) than the learning of a class of behaviors

such as basket making. In Gagne's preceding treatment "user"

W

nd "educational designer" are distinguished. Often, however, it
is the case that in the ad hoc use of operant techniques in the
classroom (the construction of a program or writing of a program
or writing of a programed text), these two "technicians™ are the
same. Nevertheless, it should be emphasized that the specifica-
tion of clearly defined end-products for the conditioning remain
essential.

Gagné emphasizes one more role fpr the specification of out~
comes or ﬁdefining of objectives"; this has to do with the role
of reinforcement;in applying operant techniques to human behavior.
Tﬂé:hatching of“béﬁévior-tqjspecifiéd 5ut¢bmes (i.e., "being
coirect“) appears to be a péwerful reinforcer of human behavipr

(Gagné;‘1965; p. 26). However, Gagné\gdds tha; l"reinforcement“.

has not‘béen‘E;actiéally-defined,‘beyond the conceptual defini-
.tion-thatfa set ¢f conditions coincident or closely subsequent

to a‘behavior‘which éppears to increase the probability of that

! . behavior is termed reinforcément; Reinforcement is then taken

"to”mean in;programédTiﬁstructicn\the,learner's'matching of his
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own response production to a response which is indicated as
correct (p. 27).

For the most part, to this point, the elaboration of Bar-
low's scheme has been limited to his second point and to the
additions to it suggested by Gagné, Skinner (1965) has written
ap article which suggests some further clarification o Barlow's
outline and provides some additional translation from the
stateraent of operant procedure in the laboratory to the appli-
cation of these procedures in the classroom. Skinner offers
the following elaboration:

An importantrcontribution of operant research

has been the so-called "programing" of knowledge and

skills--the construction of carefully arranged sequences

of contingencies leading to the terminal performances

which are the object of education. The teacher begins

with whatever behavior the student brings to the instruc-

tional situation; by selective reinforcement he changes

that behavior so that a given terminal performance is

more and more closely approximated. Even with lower or-

ganisms quite complex behaviors can be "shaped" in this

way with surprising speed; the human organism is presuma-

bly far more sensitive (pp. 6-7).

The notion, contingéncy, implies both reinforcement schedules
and séqﬁencgs of discriminative stimuli; behavior is brought under
thelcontrol of both, ‘As Barlow suggeéts, "weaning" from the pro-

\V;-grém'iSaessential'alsb.~so that the behavior is maintained by the

15
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appropriate schedules and reinforcers and discriminative stimuli
in the "reai world."

Réflectinq the emphasis on specification of overt behaviors
as the terminal outcomes of conditionirg made by both Barlow and
Gagné, Skinner (1965) also emphasizesjfhe equally straightfor-
ward (overt) function of the program (or teagher):" "The task of
thg teacher is to bring about changes in the student's behavior.
His methods are equally conspicuous: he makes changes in the
environment. A teaching method is simply a way of arranging an
envirdhmeht which ékpedites 1earning" (p. 13). This is the im-
plicaﬁion of the third and fourth points in Barlow's scheme, but
it more clearly reflectsAtheAfourth point in the discussion of
operant techniques in the laboratory, that is the establishment
of a suitable flearning”§pacé.“% In addition to manipulation of
éontingencies‘of reinforcement and discriminative stimali, an:
}thirdnment "conducive to.learning'(i.e., a "learning space")
is neédéd. |

Skinner aiso‘suggests a dichotomy of‘the roleiwhich operant
érocedureé play in the educational‘sétting. As he views this role

programlng,"'the arranglng of cont1ngenc1es of rp1nforcement
‘:by the teacher is to establ;sh new. forms of response, such as a

_ handwrltlng and verbal and non—verbal behavxors as. in sports,

16
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arts and crafts, is fairly straightforwérd. However, the mani-
pulation of contingencies to bring existing behaviofs under new
stimulus controls, such as with intellectual and ethical self-
control has not been so widely attempted, but requires the ap-
Plication of the same principles (1965, p. 13). This discussion
co:responds roughly»tofBarlow'sxfourth point, but also incor-
porateé pa¥t of Barlow's final point.

The second half of Skinner's dichotomy of the role of
operant procedures in education completes the fifth step of
Barlow's scheme and reflects the "motivational® aspects in the
preceding treafment of 1aborétory operant techniques. Skinner
emphasized the role of schedules of reinforcement in suggesting
‘that "a second kind of programing" results in the maintenance
of the strength {ox probability) of a student's behavior. The
form of the‘respense’and-etimulus control are not altered hut
‘thevlikelihqod of reeponse iS’increased, 'The introduction of
new-reinforeefsor inéreasing the effectiveness of old enes
dan'strengﬁhen.behavier; as in Skinner's example”of pfeviding
_e sﬁudent better reasons for gettlng an educatlon. He adds
nd‘that another p0551b111ty is suggested by the experlmental analy-‘

: 515 of behav1or:e'ava11able :elnfqrcers may be scheduled more

- effectively. Appropriate terminal schedules will yield a

17
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"motivated" etudent, or one vwho is "interested, " "perservering, "
"curious, " and "industrious";:but less stringent schedules are
required first, in order to maintein'the.desired rehavior at
every stage.' Skinner stresses that, "The-programing-of schedules
~of reinforcement is a promising alternative to the averéive,con~
trol which, in spite of repeated reforms, s£111 prevails in;edu~
cational'praé;ice" (1965, pp. 13-14).

Af thie peint, the juxtaposition of'the laberatory techniques
of operant conditioning and of the description of these,techniques
inﬁthe classrdom is_completed‘ With the theoretlcal foundatlons

of operant conditioning in eaucat1on having been dellneated it
;fis now in order to consider the relevant literature on research
and applications of operant teehniques in the college classroom.
The literature dealing with the apélication ef.dperant techniques
to college feaching'is{dichotomized in what folloﬁs, for clearer
éresentetieh; In the literature;,applications are‘repqrted which
are concerned prima::ily or exclusively wiﬁh cairse content (e.g;.,
lueing avprograﬁed text)f this is referred to as programed instruc-
Qtion'in this,eeneeptual dichetcmy. In the second type of appll—,.'
‘catlen; ﬁhe operanL technlquee‘are used in the total classroom

| presentatloneand ae;;vxtles,_rather thanfjust in.the5¢eurse content,
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and programed readings may or may not be used; this is termed
contingency management. The second approaeh attempts to control
much more of the student's activity than the first. The use of
the term, programed instruction is somewhat confusing in the
literature; it refers either to sPeeific course or content pro-
grams, such as avtextbook or a teachiné machine‘would'present,
or more genetally to,the wider use of operant principles in the
technology of teaching. The latter use of the term is tteated
here as cohtihgeney*management°
Before considering'the research literature, a possible soﬁrce
_of its apparent.eparseness is considered° It appears very curious
that an epproach growing eutjof'a history of fervent research and
an advanced methodology'(i.e., strict_operationalism) evidences
such‘a dearth,of res::arc_:h° Skinner(l965, pp. 16—19)vsuggests a
possible source of thls searsenesc- it may be in ?art a result
of é ﬁtradltlon" of researdh in educatlon, whlch is oomewhat anti-
thetlcal to that 1mp11ed by the operant apptoach Under the in-
~fluence of Thorndlle s wnrk~1n the measurement df‘mental abilities,
'hre earch in educatlon,has neglected causal relatlonshlps in the
‘gérocessee of lnstructlon and has empha51zed the matched-group

-~ comparisons ofvvarlousfpractlces‘qf~teaching.‘ The cOntributLOn

19




Learning Processes in the College Classroom Martin - 20

of the operant approach to the technology of teaching is the
analysis of reinforcament centingencies and the effects of these
‘manipulations on the behavior of individual students,

The orientation to research in education proposed by
Skinner is the following: "In education, no matter how im-
portant improvement in the student's performance may be, it
remains a by-producE of specific changes in.behayior'resulting
from specific changés in the enVironmen£ wrought by the teacher.
Educational research patterped on an experimental'analysié of
behavior leads to a much better ﬁnderstanding ofsthése basic

- processes" (p. 17).

‘Research on Frogramed Instruction

- Conceptually, the literature on programedfmaterials‘in
‘hiéher education can be conéi@eredvﬁndex two méj%ﬁiiggeaxch‘
'vqﬁestiohs; First, the-specificatiﬁhs:of dperént teéhniﬁues
as particularvprogfamscan’be domparéd with one athherhand
with other,educational_approaches.ag'to fheir efféétiﬁenéss.
Secéhdly5ﬁya§iab1es méy be manipulatéd”in:research cohsidering
the‘éffectivenésé of a'give#‘progrém;~§£hercriteria,-in addi- .
“tion to effeét'ivenéssf, msy_a’lsgvzpe,of .-intéresp.“ Variables

Withinvthe program iﬁself; sudh aS>sizé_of"increménts of

o
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response required, number of items, nature of.the reward, orx
variables which the learner brings into the learning situation
sudh as "intelligence" or previous history of reinforcement may
be considered. Typically, these latter variables arelindicated
by correlational measures such as achievement scores and grade
‘poiﬁt.aterage'(GPA). )

The impliCation-of,Skinner's orientation, proposed above,
isfthat‘research employing traditional measures (e.g., GPA) is
inappropriate; emphasishshould be.placed on the "learning en-
_virohmeht" (e.g., schedales of reinforcement).' In spite of this
'sugéestea emphasis,'the'research tends to follow the traditional
approaches. as}is seen in the foilowing.discussion. .In the
topicspconsidered‘below, no.effort.is made to comprehenSively

' summarize research.designs andcffindings;"v The emphasis, rather, .
is to indicate'the kinds of.variahles Which have beehrof research';
lnteresta along Qlth apparent 11m1tatlons of such research

| Although research in thlS area cocld conceptually center on
’fVcomparlsons of varroas programs; the bulk of thls 11m1ted re-
search deals thh comparlsons of programed materlals to- trad1~i‘

l"'wn‘:n.onal approaches ln educatlon. In addltlon to know1ng the success

‘f f a proaram 1n brlnglng about the desxred behavxor or. the success -

hof one program compared to another, 1t;may beruseful to know What‘

‘\)
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changes are brought about ih the student, perhaps in addition-
to those specified; Tfaditional experimental procedures (e.g.,
correlation) and formulation of designs (e.g., Eased on the
insight of the teacher), typical in edﬁcation research, are

not sufficient for assessing the effectiveness of a program
with individual Students and rarely have directly fesulted in
improved practices (Skinner, 1965, pp. 16-17);

A study by Rawls, Pergy, and Timmons (1966) compared “con-
ventional instruction and individual programed instruction in
the college classroom." "Programed instruptién" in this study
consisted of a commercially prepared programed text; while the
"traditional' approach of‘lecture and assigned'readings pro-
vided the second condition. The material to be learned was
the physiolégical section of an introductory psychology course.
Subjects, 21 pairs, matched on variables of sex, age, IQ,.and
formal training in bioibgy, were tested immediately after the
ompletion of the topic, and six weeks 1a£er wé;e rétesged. The
authors conclude that thé'programed instruction resglted in better
long-term retention. This is exact1y the:kind of reseafdh, tra;
ditional in education, which was ériticﬁzed'above; ??elindivi-

dual effects of the instruction are lost in a group means; whereas
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the operant approach emphasizes the unique learning of an in-
dividual student.
A study conducted by McGrew, Marcia, and Wright (1966)

evidences somewhat more research sophistication than that of

"Rawls, et at. (1966). 1In an effort to control for the differen-

tial practice possible in designs which compare traditional with

}operant appfoaches, these'authors employed a "branching program"

(i.e., whon S8 gives a correct answer, he skips subsequent re-

petitive frames). - Using an analysis of covariance of the test

performance of 66 undergraduates, the authors conclude "that

‘sheer repetition of material, regardless of the medium employed,

is a significant factoruinfluenciqg the outcome of comparative
studies" (p. 505). These authors iﬁply that in studies com-
paring bpérant with traditional approaches to education, there
may be failure tq contrdl for possible differences in practice
vinherént in the techniques.

' McMichael and Corey (1969) have also compared'é traditional

with an»operant approach to_téadhiné introductoryvpsychblogy.

Based bn:comparison of final'examination scores, these authors

conéluded that the’bperant approach was superior. However,

more interesting than this conclusion is the general use of
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. operant tedhniques beyond programed textbooks, known as "con-

tingency management," which is considered more completely below

(pp. 21-22).

As noted earlier, research on programing techniques in the
classroom can take two tactics, Canéptually. The majority of

the research on the second question deals with variables stu-

"dents bring to the educational setting. The research on the

variables Withih programs has had ah‘extensive histofy of labora-
torylresearch (gf,,}e;g,; Skinner,j1957). Hence, in thesapplica-
tion of thesé techniques to education, much of this information
is used rather uncritically.

| Coulson and Silberman (1960) report a study in which some
of these variableé are discussed, yet the methods that Skinner

has criticized, mentioned above, were used. Three independent

‘variables were manipulated: ‘response mode (mﬁltiple—choice vs.
rgonstructed résponse), increment between steps, and linear vs.
'_brah&hing itéms. An analysis 6f covarianCe compafed pre-~test
"and criteri§n7test scorés of»fwo subject groups. Among other

'condlusions,pthege authors repbrt the superiority of small steps

S forvlearning‘and no‘differencés foriﬁhe'other two variables.

24



Learning Processes in the College Classroom Martin - 25

Representative of reseaféh‘on variables which the studeot
brings to the operant situation are studies by Doty and Doty
(1964) and Fiynn (1966). The”variables delineated in the first
- study were "GPA, creativity, achievement need, social need, and
attitude>toward programed instruction® (Doty and Doty; 1964, p.
334). They indicate tha£ GPA and "social need" are ipportant-
variables in the success of programed instruction. In the Flynn
-study, the effect of programed and "regular classroom procednres"
were compared‘for "achlevers" and "underachievers"” (Flynn, 1966,
p. 290).‘ Flyno suggests that for "underaohievers“ the ﬁethod.
has no effect on_learning; For "achievers" operant techniques
were superior; |

There is some addiriohal 1iterature on‘programed materials
in’Which speeéfic.program contehtland productioh;‘rather than -
research is the focus.“vPrograminQ'for college_eaucation (pri—
marilyiﬁritihg Fextbooks) has covered a surprisingly wide range
oftopics and been oarried on by a surprisinély wide range of
"programers.f4 Yet, the bulk of the work appears to be in 1ntro-
‘ductory levol psychology (cf., ec. g., Barlow, 1962; Lloyd and
‘Knutzen, 1969; McMichael and Cory, 1969). ‘Wllllams- (1967) .reports

- on a program in Whlch operant technlques were applled to the under-
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graduate electrical engiheering’curriculum at Carnegie.Institute
of Technology. He concisely reviewé the operant basis for the
effort a£ Carnegie and the reaéons for the interest in such an
approachﬁ he also concludes that ﬁhe use of programed materials
has promise for highex 9ducatibn. ?wo'efforts which reflect wide
interdisciplinaryCinte:est, using programing techniques in higher
'education havé been reported. ' Gilbert (1969 comprehens;vély're—
ports on the réLe of prdgramed léaining in the "uhiversity instruc-
tional Sei§ices" at Northeasférn University. The curriculum needs
of undergraduates afe referred by many departments to this service.
Existin§ materials are éppraiéed and new programs of instruction

- written and evaluated, where required. Here again, however, the
uSe of oéerant principleé.is limiféa to. the presentatioﬂ of coﬁrse
content ahd so—éalled “hardware " (i.e., teaching machines and te#t~
560ks). Gilbert does ndt.rebortbthe use of operan£ techniques to
-learning situations, other than ¢ontent’(ine., continéency manage-
ment.appéars noﬁ to be émployed). A mbre'limited but similarly
interdisciplinary app#oach (both:w;th regard to content and de-
_:f‘sic.;nérs‘) is re;iortéd by Jacqbsqn (1962;1963) at Ha_miilt-on College..
 Here‘progtams wefe w;iﬁten}by ihdividﬁal instruétérs.of depart-

ments of Frehdh,'Gérmah, mathematig3) psychology and phiiosophy,

2
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under the auspices of the and for the Advancement of Education.
Jacobson notes the same sort of reasons for the interest in ap-
plying operant principles at Hamilton College as those suggested
by‘Gilbert and in the preceding section,‘primarily those of ef-
feCtiveneSs,in providing individualized attention to Sfudents.

. The Hamilton éffo:t isléubject to the same limits as were pointed
out for the No:theastern program.

The literaturé re§iewed above appears to be representative
of Ehelresearch focusing oﬁ,the us; of programed materials in
the(collégé)»classroom." The need for such research has been
sﬁccinctiy summarized: "Research in teaching, of course, must

not 1ose‘sigh£ of its main objective: to make education more
effective. Bﬁt improvement as such is a>questionab1e dimension
df tﬁé behavior of eithef‘teacﬁer or student. Dimensions which
‘aré more intimately related:to the conditions the teacher ar-
rénges_to}expedite learning must be studied, even though they
do ancontriﬁuté to.imprdvement or contribute to it in a way

 whi¢h”is not immediately obvious" (Skinner, 1965, pp. 18-19).

”}ContingenchMahaqemént'in Higher Education
‘The”literaturé which reports‘appliéation of operant princi-

"plésltp the~cqllége&clas$room primarily concerns ad hoc attempts;

Q
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"ad hoc" iﬁ the sense that a specific program is written when a
spécific need arises., In addition, these programs are typically
limited in the application of operant principles; most of the
liﬁerature sampled reports the use of programed textbooks or of
teaching machines, which is limited to a specific course content.
The prihcipées.derived from "operapt psychology" appear not to
have been négxly as widély applied to the college learning situa-
ﬁion as is Conceptually possible. Very recently,vhoﬁevet, some
authors have repofted whaﬁ apéears to be movement'in_this.direCQ
tioh. This genéral approach often: is termed "contingency manage-
ment." The use of éontingency management‘goésfbeyond the pro-
gramed textlook or even the teachiné machine in specifying be-
haviors throughout thé course. Efforts which go beyond the
application of operant principles to content materials alone are
discussed below, even though they may not specifically use the
term,,coﬁtingency management.

.In thé‘course feported‘by Lloyd and Knutzen (1969), the
authdrsutilized opéré;tprinc}ples_in mudh more of the teotal
educatibnal_situation than just alprogtamed textv(Holland and
Skinner, 1961). Initially, the terminal behaviors were specified
fbr the students (in the outline of activ;;ies) and the existing
contingiancies (Qigcrimipative stimgli and reinﬁorcers) were

- <28
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evoked: students were told exactly what activities were required
and at what deadlines for each grade. Activities were "programed*
in the sense that material completed at:dneétage was prerequisite
for the second. In addition, behavior was "shaped" in students
by requiring greater initiative as the course progressed, and
"weaning" was accbmplished by bringing the behavior under the con-
trol of discriminative stimulggand contingencies of reinforcement
outside‘the classroom setting (e.g., library study). Lloyd and
Knutzen describe their aims as follows:

The purpose was to arrange an envircnment for the
student in which he would be performing many of the ac-
tivities that psychologists perform. What he must do was
specified at the beginning of the semester. Each acti-
vity was part of a sequence of activities which added up to
a terminal performance that was equivalent to a given grade

‘ (PO' 125) ov
Specifically, students were told at the first class meeting
that the course was formulated in such a way as to demonstrate
the use of operant techniques; the ccntent of the course was the
experimental analysis of behavior. tudents'were given an outline
of activities and points alloted for each activity. Students were
told that they‘could leave the course whenever they had obtained

”points-sufficient for the grade they desired; and if~they.did”not

have points enough for the "A" grade, they could request an incom-
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pPlete at the end of the term. Activities for each grade level,
with the maximum and required points indicated in parentheses,
were as follows: D (3101points)--c1ass attendence (30,8), class

participatioh (32,16), text review items (205,205), Walden Two

(24,12); reading she=ts (240,35); C (410jpoints)—~mo§iereviews
(36) ox tape reviews (30,12 for either):btaped discussioh (26,6),
C laboratory (18, 12), readlng sheets (36¢(, 40), B (510)—-staff
d1scussxon (24, 8), field trlp (10 260 by week 8), B 1aboratory
(18, 12), circuitry (15 5),‘subm1t questlons (12, for any), attend
colloquia (10, for any), readlng sheets (360,45} and A (600,500
by week lZ)——fie;d trip (10) or observe research (10,5 for either),
ﬁajor project‘(80,40). Stﬁdents Qere requiredkto repeat some ac-
tivities until a speoified number3ofﬂpoints were obtained. This
provides the reader a geheral outline for the course..’In order tol
implement'this eoﬁtse orxa,Similar one: Lloyd and Knutzen's study
should be read. |
‘In addition_tO‘applyihg operant‘principles to the classtoom,

: onyd and Knutzen also utlllzed an operant approach to the analysis
'of the data° 'eadh student s cumulatlve record of responses and
relnforcementslwes plottedahd‘eonsidered. gin suoh‘an approach,

it hashbeeh observed that, *
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. The changes in behavior of the individual student
brought about by manipulating the environment are usually
immediate and specific; the results of statistical com-
rarisons of group performances usually are not. From
this study of the behavior of the individual student,
the investigator gains a special kind of confidence.

He usually knows what he has done to get one effect and
what he must do to get another (Skinner, 1965, p. 19).
‘Another example of what has béen‘termedtcontingency manage-
_ment follows a program first suggested by Keller (1966). The
innovative research question of McMichael and Corey's (1969)
study was "to test Whether.conﬁingency management techniques
could be used to teach the subject‘matter of a standard textbook"
(p. 79);' In this effort reinforcement contingencies were mani-
pulated by requiring students to compléte one section to cri-
'te:ion»before moving to the next. Specifically, the course was
devided into twelve units, for which reading from the text-book
~and a unit teét were aésigned. Students were required to make
a perfect scofe‘on each unit test and student proctors were made
‘ava;lableftb help students prepare for repeating the tests. The
study'guide‘for the next section was not given‘to a student until
he re¢eived'£he perfect score. ‘Students‘were also told that the
Weekly'lecture; demonstration, or film were to be attended by
only fhoSe students who had,passed thé‘appropriate number of

unit‘téSts,‘but”no_effort was made to enforce this rule. These

e
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authors used a “traditional"” statistical design to compare ter-
minal performances of control and experimental sﬁbjects, the lat;
ter pexrforming better.

Another course which used pxogramed materlals for part of
the_course;_ ontent and contlngency management throughout the
course is reported by Malott and Svinicki (1969). The course
was an introductory course Wthh had approx1mately 1,000 stu-
dents enrolled each year. The ‘course was deslgned to malntala
the students' academlc‘achieVemeht, protide more personal inst-
ruction than the typicalncollege'classrooﬁ; reduce the costs
of education compared to typical college cotrses, and allow
~ the integration of theory and practice, that\is to attempt to
.-make the content "relevant"‘for the students;‘these are four
areas in which tyéicai courses appear to fall sﬁort.- The ini-
tial focus of these authors was thevdelay of reiﬁforcement,'which
tends to be 1arge in a typical classroom.' The.reinforcemamt of
: being ¢orré¢t.¢h an‘examiaation7was nearly ﬁmmediate because
students tookvdaliy qdlzes, whlch were scored lmmedlately upon
Hccompletlon; Students were offered remedlal help and took the
.quiz'until avperfect scoreﬂwas achieved N They also ‘were requlred

"to complete four experlments durlng the tern and rewrlte reports
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until the acceptable level wes attained. .Contingenciesjwere
specified so that if a certain number of points wete not ob-
ktained by certain dates, students wexe:required to drop the
FCOurse. Reading materials, were.progremed;»but lectufes and
discussion groups_were.also used and concentiated'on making the
informatipu more relevant-for the students. tfhe authOfs made
'extensivetuse of “pera—pfofessiondis," sueh asdgtaduate}assise
tant and undergreduate moditors_or apprentices;:.The obtained

level of achievement was streSsed-""The students work about

12 hours per week for 3 hours of credit, 80% to 90% earn a

final grade of 'A F'and less than 2% receive an 'F.' Y'I'his 1s
,the case even though high'ecadeﬁic requirements are imposed”
(Malott & S\‘ri-nic_kii, 1969; p. 550).

Another 1ntroductory psychology course, whlch empha51zed
1nd1viduallzed 1nstruct10n" and was descrlbed by Ferster (1968),
'canvbe 1ncluded.under the eontingencY management headingof The»
u'ptlmary tool in the course‘was en 1nterv1ew between two students,
:;n whlch one exhlblted‘the verbal repert01re he had acqulred =
e%tfrom the a551gned teadlng, whlle the other llstened w1thout 1n~
terruptlon.l Thls procedure allowedlimmed1a+e relnforcement to R

':the speaker as he monltored hlS own performance.d It also al-
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lowed immrediate reinforcement to the speaker as he monitored
Iiis own performance. It also allowed renhersal for the listener,
wnro tock notes and made comaents after the interview. To complete
the course, 59 acceptable interviews were required in 50 wecks,
Students alzo took uvwnit examinations ("written exercises") and a
£'aal exemination, to provide information for the instructor's

ssessuent of their repertoire. Unacceptable performances of
both verbal and written exercizes were repeated until criterion
was reached. The reading materials were selected to cover topics
in small segments; study guides, stating the objectives (Qerbal
behaviors to be obtained), were provided for each segment. In-
terviews were limited to single segments. Ferster indicated the

svecess of the course with the following: "of the 91 students
vho enrolled in the —ourse, 81 remained after 2 weeks, and 79
ccmpleted the course for credit; 90% with A's, 4% with B's and

7% with C's" (p. 523).

It appears that none of the contingency management studies
reviewedlhave used all of the procedures of operant conditioning
ac they were initially outlined in this paper. If these authors
have used all of the principles, it does not appear to be syste-
matic, nor is it obvious in their xeporting; A review of Bar-
ERIC 34
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low's scheme (presented earlier) with regard to how various authors
appear to or fail to incorporate his various points should be pro-
ductive. Suggestions as to why certain points appear not to be
used are also included.
The first step of Barlow's scheme, the determination of the

existing discriminative repertoire and effective reinforcers, ap-
“pears to be accomplished by fiat in the studies reviewed. The
failﬁre of the operant approaéh to provide a means for such an
evaluation for complex human behavior, on an individual basis, is
one of the major criticisms of this approach developed later in
the paper. 1In general, it appears that events such as being cor-
rect, receiving praise from the instructor, and receiving a high
grade are reinforcing and effective for all students. Likewise,
discriminative stimuli, those stimuli to which some behaviors are
emitted and others withheld, are assumed to be the same for in-
dividual 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 giﬁen class and in equal strength is an
empirical question, the evaluation of which is elaborated in the

concluding section of the paper.
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The specification of the desired terminal behavior, Barlow's
second step, appears to be done with different degrees of care
by different authors. 1In Lloyd and Knutzen's (1969) cource,
students were told what activities (behaviors) were to be emitted,
to what criterion level, and when. McMichael and Corey (1969)
appearhnot to clearly specify the terminal behaviors; the beha-
vior of taking a test with a perfect performance appears to be
fairly nebulous, if for no other reason than the number of op-
erants which might be included. The effort by Malott and Svinicki
(1969) can similarly be criticized. Although these authors did
indicate additional behaviors (completing and reporting’four ex-
periments, as well as taking dquizes), it is not clear that the
desired terminal behaviors were carefﬁlly specified in advance.
Ferster (1968) appears to have been somewhat more careful in the
specification of some of the desired behaviors, by providing stu-
dents with study guides, although the nature of the terminal per-
formance of the interviewing and test—takiné behavior does not
appear to be specified.

Barlow's third step, the evocation and reinforcement of
behaviors currently in a student's repertoire and useful in

Shaping, appears to present a problem to the operant approach
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similar to that raised for Barlow's first step. The operant
approach appears not to suggest methods for determining what

is the current repertoire, including the rele&ant contingencies,
for an individual in complex, human situations. In the labora-
tory, for simple behavior (i?cluding humané in saune institutional
situations, e.g., profound retardation), omne need only to observe
the organism to determine the base rate of the desired operant
(step (2) of the laboratory procedures, outlined above;’not
readily apparent in Barlow's scheme) and any behaviors existant
in the organism's repertoire which might be useful in later
shaping. The studies reviewed appear not to be Systematic in
this step, as could be expected.

The sequencing of SDs and reinforcement for shaping, Barlow's
step (4), is subject to thehcriticisms raised above, in that in-
dividuals are likely to vary, with regard to what SDs exist in
what strengths in their repertoires, and reinforcers may be of
varying paféntials for;shaping behavior. In the studies reviewed,
the assumption generally appears to be made that the reinforce-
ment of being correct or receiving a good grade can be used effec-
tively for all students. This and related emﬁérical guestions

are treated in the concluding section. Leaving aside this issue,
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the methods of shaping, as outlined above in the desériptioh of
the labo:atory progedures do appear to be used, in that "better"
perfarmances are required before reinforcement ic administered
in a situation where it had previously been given. Lloyd and
969) appear to well specify the useuof this procedure.
These authors also appear to specifically use the second half of
Bar low's fourth step, bringing the behavior under the control of
SDs ig—the individual's usual ecology, better than the other
authors. This process has been termed "weaning" in the descrip-
tioné presented above.

| Barlow's fifth step does not appear to hive been systema-
tically considered in the work reviewed. The intrinsic rein-
forcement and maintenance of the newly acquired operant is essen-
tially the notion that the skills acquired in the particular
course will be maintained in strength in other courses and out-
side the classrocm. Skinner has suggested that this process
may also be a function of the scheduling of reinforcement (ecf.,

p. 13, above).
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Conclusion: Implications for the Future

Althoﬁgh the literature discussed in the preceding section
appears to 1ea§e manyv issues unexplored and suffers from poor
methodology, some positive observation may be in order. With the
current demands of soéiety on educational systems, the time-ef-
fectiveness measures of teachers and techniques have become cri-
tical. Demands on and cost of educatiop appear to have far ex-
ceeded thé "supply." If the application\df operant techniques
to education can help to alieviate this situation; either by
increasing effecti?eness of teachers and education or by reduc-
ing educational costs (by whatever measures either is to be judged),
then there is a great need for research into and application of
these procedures {cf., Williams, 1967; Gilbert, 1969; Malott &
Svinicki, 1969).

| The need for operant techniques in college application would
appear to.be even greater than for general education, if judged
by the standards suggested in the preceding paragraph. The logic
of one man (a special man, to be sure) and his preference for
such an approach is evident in the following:
In maximizing the student's success, programed
instruction differs from so-called trial-and-error
lerrning where the student is said to learn from his

mistakes. At best he learns not t¢ make mistakes
again. A successful response may survive, but trial-

;
!
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and-error teaching makes littls provision for actually
strengthening it. The method seems inevitably commit~-
ted to aversive control. For the same reason, programed
instruction does not closely resemble teaching patterned
6n everyday communication. It is usually not enough
simpiy to tell a student something or induce him to read
a book:; he must be told or must read and then be ques-
tioned. In this "tell-and-test" pattern, the test is
not given to measure what he has learned, but to show
him what he has not learned and thus induce him to lis-
ten and read more carefully in the future. A similar
basically aversive pattern is widespread at the college
level, where the instructor assigns material and then
examines ‘on it. The student may learn to read carefully,
to make notes, to discover for himself how to s*udy and
so on, because in doing so, he avoids aversive conse-
quences, but he has not necessarily been taught. Assign-
ing and testing is not teaching. The aversive by-pro-
ducts, familiar to everyone in the field of education,
can be avoided through the use of programed positive
reinforcement (Skinner, 1965, pp. 14-15).

With the apparent need for the application of operant techni-
ques to higher education,; it is disappointing to note what has been
accomplished.

It appears too early in the "data collection” to appraise
the applicgtion of operant principles to the college class:oom.
However, £he "pilots"” of McMichael and Corey (1969) Lloyd and Knut-
zen (1969) and the others are encouraging. Some speculations as
to the jyture and some possibilities of why the application of
operant\éfinciples in higher education has not progressed more

rapidly are now discussed.
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Teaching is the expediting of learning. Stu-

dents learn without teaching, but the teacher arranges

conditions under which they learn more rapidly and

effectively. In recent years the experimental analysis

of behavior has revealed many new facts about relevant

conditions. The growing effectiveness of an experimental

analysis is sill not widely recognized, even within the
behavioral sciences themselves, but the implications of

some of its achievements can no longer be ignored (Skinner,

1965, p. 6).

In spite of Skinner's conviction and in spite of the needs
noted previously, operant principles appear not to be widely
applied to higher education. Some possible reasons have been
suggested and some other possibilities are apparent.

Williams (1967, pp. 378-379) has emphasized the large capital
investment required for the "hardware." However, operant princi-
ples can be applied without utilization of expensive "hardware"
(i.e., teaching machines). Investment of time and effort on the
part of "educational engineers" (teachers) are great, but only
initially.

Two, more compelling, reasons for the failure to utilize
operant procedures in higher education may be suggested. First,
it does not appear that the literature on operant research in the
laboratory hés had wide circulation among educators. This lack

of familiarity with operant principles may have resulted in few

professors, in disciplines other than psychology, taking the interest
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or initiative to become familiar enough with this body of know-
ledge to be able to apply it. Wide dissemination of the basic
operant principles and their channels off application may meet
the problem. Secondly, there appears to be a "tradition" in
education which opposed "manipulation" of individuals; part of
the aim of American education is to produce "responsible, think-
ing" citizens. The operant approach has been attacked on such
grounds, that it allows the subject no "freedom." This complex
issue is more appropriately considered elsewhere (cf., e.g9.,
Skinner, 1966).

In spite of the apparent sparseness of the research, and in
spite of the difficulties evident in the application of operant
techniques to higher education, some authors have stressed its
potential. Gilbert (1969) has concluded:

As learning methodology, programed instruction
promises to relieve the teaching profession of some

of the drudgery that precludes & creative approach to

teaching. Effective programed instruction actually

represents the preservation of good teaching. The

many real benefits from use of programed instruction

cannot help but accrue to all providers and all con-

sumers of education--in fact, to all human beings con~

cerned with the needs of education, in our own country
and throughout the world (pp. 239-240).
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A similar sentiment is reflected by Jacobson (1962-1963,
pp. 51-52) and Skinner (1965) offers a somewhat novel addition

to this vie&point.

Confidence in education is another possible result
of an effective technology of teaching. Competition
between the various cultures of the world, warlike or
friendly, is now an accepted fact, and the role played
by education in strengthening and perpetuating a given
way of life is clear, No field is in greater need of
‘man's most powerful intellectual resources. An effec-
tive educational technology based upon an experimental
analysis will bring it support commensurate with its
importance in the world today (p. 19).

The conviction of those working with the application of the
principles of operant conditioning based on the experimental analy-
sis of behavior is perhaps typified by the follé&ing:

It is always tempting to argue that earlier ideas
would have been effective if people had only paid atten-
tion to them. But a good idea must be more than right:
it must command attention; it must make its own way be-
cause of what it does. Education does not need princi-
ples which will improve education as soon as people
observe them; it needs a technology so powerful it can-
not be ignored. No matter how insightful the anticipa-
tion of modern principles in earlier writers may seem
to have been, something was lacking--or education would
be much further advanced. We are on the threshold of a
technology which will be not only right but effective
(Skinner, 1965, p. 16).

This writer, for one, hopes Skinner's prediction is correct.
There are, however, difficulties apparent in operant theory itself

which may have hampered the systematic applicatibn of operant tech-
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niques in the college classroom. After reviewing social 1earning
'theory (SLT) in the next section, specific su@gestions taken from
SLT for using the operant model in the college classroom are dis-

cussed.
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The Social Learning Model

Having considered the application of the prineiples of
operant conditioning to college 1earhing as delineated in the .
previous section, ese may conclude that there are serious limi=
tations to this efientationg Fof instahce, if a college in~
strqctor wishes to manipulate the appropriate contingencies of
reinforcement in the classreom, he needs to know what consti-
tutes reinforcement for a given student, and, ideeliy, sueh
knowledge reqpires“information5about his ihdividual history
of reinforcement. Similarly, tb’apply the principles ef ober-”
ant cesditioning,'it is eSsehtial to establish the "base line"
of behavier or more technically. ﬁhe probabiiity of occurrence
of a specific behav10r to be condltloned in the student. l”The
same assessment is requlred for classes of behavior in fhe re-
per#qi?e‘of the student° Such limitations, it maj be suggested,
present serieus difficulties for the fractieal use of the prin-
ciples‘of operant vondltlonlng in the college classroom.; Tbe

assessment of each student the requlrement of Wthh is noted

aabove, would requ;rc 14rge expendltures of personnel tlme, money,

fand’equlpment.; In;Ehevpresent_educat10nal~system, it would
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i
appear that the required assessment using strictly operant tech~
niques is likely never to occur.

Variables like "history of reinforcement" and individual
reinforcement contingencies, as well as response hierarchies,
can be considered as lying in the domain of the "personaiity"
sub-area of psychology (Jessor, Graves, Hanson & Jessor, 1968,
pp. 85-89). Rotter's (1954, 1955, 1960, 1966) social learning
theory (SLT) perhaps provides a basis for meeting the limitations
of applications of operant principles to the college classroom,
in that the primary concepts of SLT are intended to evaluate what
constitutes reinforcement for the individual, as well as what con-
tingencies of reinforcement are in operation for the individual.
SLT is directed at the complex or personality level, rather than
derived from principles developed in simple situations. In this
section of the paper, then, the basic formulations of Rotter®s
theory are presented and suggestions for application of this
conceptual framework to the college classroom are discussed. The
orientation is primarily theoretical in that SLT does not appear
to have been directly applied to the processes of learning in
the college classrooni. In addition, the appropriate measures

have not been formulated. Such an application would, however,
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appear to be potentially fruitful; a sugg=zsted research program

is developed below.

Rotter's Orientation

Rotter, at the Nebraska Symposium on motivation (1955),
addressed the problem that learning theoriets generally do not
treat the issues raised above, that is, the measurement of what
constitutes reinforcement or what contingencies are operating for
the individuwal. It is argued that knowing the external environ-
ment is not sufficient for pr .diction of individual behavior:
the "psychological situation” must also be considered. Rotter
states that, "any attempt to predict precisely or specifically
what the human crganism will do, requires a knowledge of the
cues present, internal or external, and the acquired meaning ox
learned values that these cues have for thz organism" (1955, p.
245).

Rotter goes on (1955, pp. 245-254) to review theoretical
positions which héve treated the "psychological climate" and con;
cludes that this consideration is never mcre than implicit. 1In
this regard, Brunswik's approach is 2-ted as an exception. In
other specific research areas the "psychological situation: has

been considered somewhat more explicitly. The role of anxicty

Q
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in student performance (1955, pp. 251-252) and the role of ex-
perimenter, examiner, or teacher bias (1955, pp. 249; 251-252;
cf., Rosenthal, 1966, E-effect) are noted by Rotter as such
research areas. He, however, concludes that the consideration
.of the "psychological situation" generally has been limited to
personality theorists and sccial psychologists; the importance
~of the psychological situation in learning theory is stressed
by Rotter:

There are two basic aspects to the prediction
of learned behavior. One deals with the individual's
past experience, from which we must abstract constructs
or variables of different levels of generality for dif-
ferent purposes and we attribute these to the individual
or consider that he carries these around with him. The
other is the present, meaningful environment, psycholo-
gical situation, or what Lewin has called the "life
space." From this latter variable the psychologist
must also abstract constructs at differen% levels of
generality for different purposes in order to predict
behavior (1955, p. 249).

Specification of Rotter's Theoxry @~

Rotter has specified the role of the psychological_gituation
in the prediction of human behavior with the formal‘statement of
functional relationships. However, before considering these,
some basic definitions are treated.

Internzl and external cues. In the discussion above of this

general oriertation, it was noted that knowing both internal and
Q
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external cues is considered essential in order to predict behavior.
The definition of these variables has implications behond the com-
mon-sense meaning:

By internal cues I mean that the individual is respond-
ing 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 aspect of the individual's
environment, outside or the body, to which he is res-
ponding at any given time, and which for him has ac-
quired meanings as a result of preVious experience. A
cue then is a psychologlcal stimulus (Rotter, 1585,
p. 251).

It would appear that in this use "cue" is a somewhat broader con-
cept than the "stimulus" of operant theory (although, cf., Staats
& Staats, 1963).

The definition of the other basic concepts of SLT are most
efficiently treated as they appear in the statement of the func-
tional relationships of the theory. SLT first was stated com-
prehensively in the context of clinical psychology (Rotter, 1954);

Social learning theory has been characterized in the follow-
ing way:

The fundamental concepts in Rotter's social learn-

ing 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

occurrence of certain events or reinforcements; (2)

relnforcement value (RV), which refers to the degree
of prefq&ence for the events or reinforcements which

/

/
/
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are contingently related to behavior; (3) behavior
potential (BP), which refers to the likelihood of
occurrence of a behavior, or the relative strength

of the tendency to respond in a certain way: ang

(4) the psychological situation (S), which refers to
the immediate context of action described in psycho-
logically relevant terms, that is, in terms reflecting
the actor's potential perception or interpretation of
his confronting situation.

These basic terms generate the following descrip-
tive formula, which constitutes the foundation for
prediction or explanation at the personality level:

BP = £f(E and RV). The formula reads: The potentiality
of any behavior occurring in a given situation is some
function (probably multiplicative) of (1) the expecta-
tion that it will, in that situation, lead to a parti-
cular goal and (2) +the value of that goal in that

- situation. Note that the "S" term is implicit in
that each of the other terms in the formula is varia-
ble or dependent upon the specific properties perceived
in the psychological situation. Action, or actual be-
havior, then, always involves a process of selection or
choice, from a repertoire of behaviors, of that behavior
with the highest potential for leading to gratification
in a given context (Jessor, et al,, 1968, pp. 85-86).

The four terms of this general expression require elaboration and

lead to some other functional relationships.

Egpecfation. What Jessor et al. have termed "expectation®
was in Roﬁter's original formulation "expectancy" (E). "Expec-
tancy maf be defined asvthe held by the individual that a paffi—
cular reinforcement will occur as a function‘of a specific beravior
on his part in a specific situation or situations" (Rotter, 1954,

. 107; 1955, p. 255). Additionally, it is pointed out that

L VY
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expectancy is theorized to be independent of the reinforcement's
value or importance to the individual. The concept of expectancy
is important also in moving from prediction of specific events

to prediction or explanation of classes of behavior, as is ela-

borated below.

Reinforcement Value. Originally this concept was defined

"ideally." limited to external reinforcement (Rotter, 1954, p.
107); In subsequent presentations of the theory this Qualifica—
tion was dropped and reinforcement value (Rv) defined "as the
degree of preference for any reinforcement to occur if the possi-
bilit;es of occurrence of this and other reinforcementé are equal"”
(Rotter, 1955, p. 255). It is clear that the referent of this
condept is the individual and not experimenter-defined events in
the ecology, the nature of the reinforcement concept in operant

theory.

Behavior potential. The third basic concept of SLT and

the one which provides the basis for the prediction of behavior
is behavior potential (BP)., This is defined "as the potentiality
of any behavior's occurring in any given situvation or situations

as calculated in relation to any single reinforcement or set of
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reinforcements" (Rotter, 1954, p. 105; cf., 1955, p. 255). It

is noted that ultimately the evaluation of the potentiality for
the occurrence of any specified behavior may be based on its
actual occurrence in a given situation where alternative behaviors
are possible. BP thus is a relative measure, being described only
as weakér or stronger than other potential behaviors present in
that situation. This relativity would hold also if the potential
for the same behavior were determined in several different situa-
tions (Rotter, 1954, p. 105). That is to cay that the obtained
BP'sjwould be ordered relative to each other for each different

situation.

Psychological situation. One concept is implicit in all the

functional relationships presented bélow, the importance of which
has been stressed by Rotter. "Perhaps one of the greatest weak-
nesses of current psychological: theorlzlng and practice has been
its failure to deal analytlcally}w1th the situations or couiexts
in which humans behave" (Rotter, 1954, pp. 110-111). The psycho-
logical situation (s) functidns to provide cues by which the in-~
dividﬁal may determine which reinforcements he may expect to
follow whiEh behaviors (Rotter, 1955, p. 256). More specifically,

‘We mean by s a psychologlcal situation or any part
of it to which the individval is responding. Like Lewin
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(1951) and Kantor (1924), we define a situation as
that which is experienced by the subject with the
meanings the subject gives it. The situation must
also be descrilkable in objective terms for sc;entlflc
purposes. We do not let the matter rest with' the
statement that Hr each person the situation may have
different meanings, since it is necessary to describe
in some communicable way what it is that has different
meanings for various persons (Rotter, 1954, p. 111).

The three variables defined above are viewed as functionally
related in the context of s. Hence, they provide a basis for
predicting human behavior at the most simple level and, with

reformulation, at the complex level, classes of behavior.

Predicting behavior. At the most simple level (i.e., a

single behavior), expectancy and reinforcement value are com-
bined, in the context of the psychological situati&n, to vield
behavior potential. Formally, this relationship is stated:

B.P. =f(E & R.V. R
X, S1, Ry ( X, Rz, 81 al’sl)

Verbally, this relationship is: the potential for the occux-

‘rence of a given behavior (x) in a specific situation (1) in

reiation to a given reinforcement (a) is 2 function (probably

‘multiplicative) of the value of that reinforcement in that

situation and of the expectancy for the occurrence of the rein-
forcement a follow1ng the given behavior in that spec1f1c sxtua—
+ion {Rotter, 1955, p. 255; 1954, p. 108; 1960, p. 302).
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This initial formulation is of limited usefulness, however,
in the prediction of behavior because it takes into account ohly
a specified reinforcement and no other possSibilities. In order
to predict the potazntial of all the possible behaviors occurring
in situation 1, a set of BP'S must be obtained, each limited to

a specified reinforcement. This logic generates the following
(& i . - « = .b | uv. ]
formulation: B.F.y g, R (a-n) f(Ex' Sy, R(a—n)w& R (afn))

which can be described verbally as the potential’of the occurrence
of a given behavior (x) in a specified situation (1), considering
all the potenﬁial reinforcemenﬁs relevant to the individual, is
a function of the expectation that these reinforcements (2 to n)
will occﬁr in the given situation and the ﬁélues of these rein-
forcements (Rotter, 1954, p. 1095.

In order to predict behavior at a more general level in a
variety or.group of situa£ions, the formula fof behavior potential

is generalized: B.P.(y.

R.V.(a-n) S(l—n))° This is described by Rotter:

‘The potentiality of the functionally rzlated Be-
haviors x to n to occur in the specified Situations 1
to n in relation to the potential Reinforxrcements a to
n is a function of the expectancies of these behaviors
leading to these reinforcements in these situations
and the values of these reinforcements in these situa-
tions (Rotter, 1950, p. 302; cf., 1954, pp. 109-110).

o4

n) S(1-n R(a-n) f,(E(X“vn) S(l—n)vR(a-—n) &
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This formula is simplified in the following expression:
NP=f(FM & NV) (Rotter, 1560, é. 303). This introduces three
simplifying and more general vafiables than used in the preced-
ing formula. Need potential (NP), freedom of movement (FM), and
need value (ﬁv) are defined in the following description of this
functional relationship: "“The potentiality of occurrence of a
set of behaviors that ilead to the satisfaction of some need
(need pctential) 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, 19554, p. 110). Rotter has emphasized that the psy-
chological situation is implicit in this formula (1960, p. 303).
Rotter has further eléboréféd the theory and further speci-
fied the concepts of.SLT (19254). 1In addition, he has indicated -
how SLT can be broﬁghtJto bear in particular applied areas (cli-
“nical,'l954: personality testing, 1960) . However, since these
do not appear to bear directly in thisieffort‘to conéeptualize

college learning, only one additional concept is considered.

Interl:xal—externalv:control° In later development of SLT and

in Rottar's research, the concept of internal versus external

control of reinforcement (I-E) has received emphasis, This con-
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cept has been most fully developed and a relevant program of
research reported in a monograph (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 g;lgi, (1968) .
I-E is the "generalized orientation or expectation that the out-

comes of one’'s behavior are contingent upon what one does (inter-

nal control) as opposed to being determined by cutside forces,

such as powerful others, or impersonal random forces such as luck,

fate, or chance (external control)" (italics in the original,

p. 104)."

With the basic concepéualizations of Rotter's SLT in hand,
a coﬁSidération of its potential role in research on conllege
learning processes can be undertaken., In what follows some sug-

gestions as to the potential use of SLT in characterizing and

researching learning in the college classroom are described.

SLT and Learnihg in College

The potential contribution of SLT to research on conceptuali-
zation of college classroom 1earning processes is in its speci—‘
fication of inaividual differences inherent in the concept of
psydh&logical situations. The most efficient application of any

reinforcement paradigm to such complex human learning would
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appear to reguire elaboration as to how the variables of stimuli
and reinforcements effect individuals differeﬁtly. This can be
elaborated in considering the potential fole of each of the varia-
bles of SLTiin conceptualizing the 1eé£ning processes of the
college classroom..

The concept of reward‘value provides'pefhaps different
potential information for predidting human:behavior than the
experimentally controlled reinforcement. Recalling}fhat RV 1is
the extent to which an individual prefersfreihforcements con-—
tingent on his behavior, it can be suggested that experimentexr-
(teadhern) defined reinforceméﬁts will differ in their effect
in controlling students behavior. As an example, some students
swill "work" best fb? grades, cther for praise, and still others
for freetime. Forﬁthe teacher to manipulate oniy grades, for
instance,~(i.e;; to "contract" for the-ambunt of work to be com-
‘pleted by the stﬁdent) would appear a less efficient way to
handle a class of students than to determine'what reinforcements
are prééerred by individuél‘students.“mlle RV éonéept of course
broadens to_need‘value in‘éonsidering‘classes of fﬁﬁctionally

related reinforcements (goals) .




