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Although the cornerstone of modern experimental psychology
has been the investigation of learning, only in recent years has
behavioral technology been systematically applied to college
teaching. Prior to the 1960’s most research on college teaching
consisted of comparisons of traditional lecture, discussion, and
independent study techniques. Dubin and Taveggia (1968) re-
viewed 91 such comparisons and concluded that there were no
significant differences in achievement favoring any of these
methods; they suggested the need for developing new models of
the teaching-learning situation. In the 1950’s experimental psy-
cholognsts started to develop such new models by applying learn-
ing principles to individualize instruction (Skinner, 1954, 1958),
and within several years a sophisticated technology of pro-
grammed and computer-assisted learning had evolved
(Lumsdaine & Glaser, 1960; Stolurow, 1961; Taber, Glaser, &
Schaefer, 1965). ‘Although programmed and computer-assisted
instruction individualized learning, these technologies replaced
the human element with high speed, and in many cases, high-cost
machines. The specialized knowledge, long preparation times,
and large budgets necessary to develop and maintain pro-
grammed systems have often proved prohibitive.

Recently, an alternative strategy for individualizing instruc-
tion without eliminating human interaction and without adding
prohibitive cost-training factors has evolved under the name of
the Keller Plan or Personalized System of Instruction (Keller,
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.1966, 1967, 1968; Sherman, 1974b). Over the decade since its
introduction at the New University of Brasilia, Personalized
Systems of Instruction has come of age as an instructional
technology: it has been the subject of much evaluative research;
it hgts been applied to many subject areas on campuses across the
nation; and it has attained the stature of an educational move-
ment, with a national Center for Personalized Instruction
(Sherman, 1973), professional publications (Personalized System
of Instruction Newsletter, 1971-1975; Journal of Personalized
Instruction, in press), textbooks (Keller & Sherman, 1974; Sher-
man, 1974b), national conferences (Johnston, 1975; Johnston &
O’Neill, 1975; Ruskin & Bono, 1974), and literature reviews
(Kulik, Kulik, & Carmichael, 1974; Ryan, 1974). At the present
time Personalized Systems of Instruction is one of a constellation
of clgsely related behavioral approaches to college instruction
varying from each other in details but similar in their derivation
:‘;;om principles of contingency management and reinforcement
cory.

Since investigators disagree about which of these behavioral
approaches to include in the term, “Personalized Systems of
lnstrgction," the present paper will avoid semantic pitfalls by
substituting the more generic label, behavioral instruction, for
}’ersonalized Systems of Instruction. However, approaches to
individualizing instruction not originally derived from rein-
forcement theory will not be reviewed; such approaches include
Bloom’s mastery learning (Block, 1971, 1974) and Postlethwait’s
(19'(4) audiotutorial instruction. The purpose of the present
review is to (a) outline the nature of behavioral instruction, (b)
evaluate research on the effectiveness of behavioral instruction,
(c) evaluate research on the contribution of the components of
behavioral instruction, and (d) discuss critical issues with an eye
to future developments.

The Nature of Behavioral Instruction

Five features characterized behavioral instruction in its origi-
nal form (Keller, 1967, 1968):

1. The go-at-your-own-pace feature, which permits a stu-
dent to move through the course al a speed commensu-
rate with his ability and other demands upon his time;
2. The unit-perfection irequirement for advance, which
lets the student go ahead to new material only after
demonstrating mastery of that which preceded;

3. The use of lectures and demonstrations as vehicles of
motivation, rather than sources of critical information;
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4. The related stress upon the written word in teacher-
student communication; and

5. The use of proctors, which permits repeated testing,
immediate scoring, almost unavoidable tutoring, and a
marked enhancement of the personal-social aspects of the
educational process.

The instructor incorporates these features into a course by
breaking the reading material down into a series of small units
and preparing materials for each unit which consist of instruc-
tional objectives, study guide questions, and clarifications. of
ambiguous points. A student reads the unit materials and learns
the answers to the study-guide questions. He theh comesto class,
where he takes a written quiz consisting of a subset of the study
questions themselves or closely related questions. A proctor
evaluates his answers and provides immediate feedback. If the
student has answered the questions to a high level of mastery,
typically above 80%, he can advance to the next unit at his own
pace. If he fails to reach the mastery criterion, he restudies the
materials and retakes the quiz until he does reach criterion.
Grades are based primarily on the number of units mastered,
with a small percentage based on midterm and/or final examina-
tions. The proctors are typically advanced undergraduates who
have recently completed the course at a high level of mastery.
Attendance at the occasional lectures by the instructor is op-
tional.

As Keller was publicizing his original system (henceforth re-
ferred to as the Keller Plan), methodological variations began to
appear. Discussion will be restricted to four published systems
for which data have been collected.

Ferster (1968) utilized oral interviews instead of written exams
as the primary mode of interaction between students and proc-
tors in a behaviorally organized course. During an interview the
listener remained quiet while the speaker answered short essay-
type study questions or discussed the content of the readings.
After the speaker finished, the listener provided feedback on the
adequacy of the answers. If both were satisfied that the speaker
had demonstrated mastery of the readings, the speaker con-
tinued to the next unit; if not, he restudied for another interview.
Students served as listeners for units they had already mastered
and, in fact, were required to alternate roles between listening
and speaking. Proctors and instructors also gave interviews,
especially to the first few students to reach each unit. After each
three to five interviews, the student took a written review quiz
graded pass-fail by a proctor.

Johnston and Pennypacker (1971) developed the Performance
Session, which consisted of an oral interaction between proctor
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and stident emphasizing the rate of the student’s correct re-
sponding to test questions. At a Performance Session the proctor
randomly selected a handful of fill-in items on index cards from a
master file for that unit; the student read each item aloud,
completing the blank or indicating that he did not know the
answer; for incorrect responses he flipped over the card to
discover the correct answer; the proctor timed the student’s
reading and recorded the number of correct and incorrect re-
sponses; after the student had completed the items, he received
feedback on his performance from the proctor; the proctor calcu-
lated his rates of correct and incorrect responding and plotted
them on a cumulative record. In order to pass a unit, the student
had to attain an empirically developed minimum rate of correct
and maximum rate of incorrect responding. :

A third variation on behavioral instruction was the Group
Remediation System (Bostow & Blumenfeld, 1972; Cooper &
Greiner, 1971; Malott & Svinicki, 1969; Michael, 1969). Group
Remediation scheduled teacher-paced, group-administered quiz
zes, and immediate feedback was provided to the group by the
instructor. Two quizzes were scheduled each week. The first
covered new material, and the second was a makeup quiz. If the
student failed the first quiz, he had to take the second in order to
receive credit for the unit. His score on the second quiz was his
permanent score for the unit; no further makeups were allowed.
If the student received an extremely low score on the first quiz,
he lost part of the week’s points regardless of his performance on
quiz two.

Lloyd (1971; Lloyd & Knutzen, 1969) broadened the types of
activities in which students participated for credit toward their
grades. They programmed their course to expose students to
many of the professional role-behaviors of psychologists by as-
signing point values for the following activities: class atten-
dance, class participation, textbook review quizzes, book reviews,
movie reviews, tape reviews, discussions with other faculty about
psychological research, animal laboratories, field trips, atten-
d.ance at colloquia, learning about electronic circuitry, observa-
tion of ongoing faculty research, and oral presentations of inde-
pendent research projects. Students were able to select activities
of interest to them, with the restriction that they earn a
minimum number of points for different classes of activities. In
order to insure mastery, behavioral objectives were defined for
each activity. A student’s grade was based on a cumulation of
points for combinations of activities.

These five approaches to behavioral instruction share the
f()llowing components: short, unitized material, behavioral objec-
tives, frequent testing, and immediate feedback. Four include
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unit mastery, self-pacing, and proctors (Ferster, 1968; Johnston
& Pennypacker, 1971; Keller, 1968; Lioyd & Knutzen, 1969). Two
rely primarily upon written tests (Keller, 1968; Cooper & Greiner,
1971), two rely primarily upon oral interviews (Ferster, 1968;
Johnston & Pennypacker, 1971), and one combines both evalua-
tion modalities (Lloyd & Knutzen, 1969). Although one utilizes
group meetings for instructional programming (Cooper &
Greiner, 1971), none rely upon lectures as the primary setting for
imparting critical information.

Another type of variation on the behavioral instruction theme
has been the exportation of behavioral instruction from psychol-
ogy, the discipline of its origin, to other fields of study. At present
behavioral instruction has been applied to every discipline
within the traditional college curriculum as well as to vocational
training (McMichael, 1976), sailing (Scharf, 1975), clinical behav-
ior change (Robin, Note 1), and elementary schools (Werner &
McLaughlin, 1975). Representative bibliographies can be found
in Johnston (1975), Personalized System of Instruction Newsletter
(1971-1975), Ruskin & Bono (1974), and Sherman (1974b).

Evaluation of Behavioral Instruction: The Package

The review of the research on the effectiveness of behavioral
instruction will be divided into two sections: outcome compari-
sons of behavioral instruction packages with other methods, and
analyses of the contribution of various components to the pack-
ages. Although the specific studies will be scrutinized from the
point of view of methodology, the general issue of methodology
will not be considered in detail. The reader is referred to
Wodarski and Buckholdt (1975) for such a discussion.

Thirty-nine between-group comparisons of behavioral instruc-
tion and lecture-discussion methods were reviewed. Only studies
which utilized achievement measures (other than final grades)
common to both groups were included. Each study was classified
according to the following ten dimensions: sample size; variant of
behavioral instruction; method of assignment of students to
groups; initial demonstration of equivalence of the groups; relia-
bility of the common achievement measure; objective or blind
scoring of the common achievement measure; magnitude of aca-
demic achicvement; statistical significance of the difference be-
tween groups on academic achievement; student attitudes on
common self-report questionnaires; and withdrawal rates. Table
1 presents a summary of the results. For selected subsets of the
39 studies, additional comparisons involved retention and study
time. Every attempt was made to classify as accurately as the
information in the texts allowed. Unfortunately, in many cases
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information was missing or ambiguous; then, the case was classi-
fied as unclear on that dimension. When numerical scores were
not originally presented in the appropriate format, the necessary
transformations were carried out.

Academic Achievement

As indicated in Table 1, 30 of 39 comparisons resulted in
significant differences in favor of behavioral instruction,
whereas six reported equal performances; two included multiple
comparisons within the same study, yielding significant differ-
ences favoring behavioral instruction in one part of each study.
In only a single instance did a lecture-discussion condition pro-
duce superior performance to a behavioral instruction condition.

The mean percentage of items correct on course examinations
served as the basis for an analysis of the magnitude of the
differences. When an investigator reported multiple examina-
tions or sections, scores were averaged to obtain a single value
for each instructional condition. Due to the heterogeneous, un-
standardized nature of the midterm and final examinations, the
reader should interpret the percentages with caution. Several
studies used standardized exams; see Allison (19756) and
Schimpfhauser, Horrocks, Richardson, Albern, Schumm, and
Sprecher (1974).

For the 30 studies that included sufficient numerical informa-
tion, the analysis revealed a mean achievement of 71% (SD = 11)
in behavioral instruction versus 62% (SD =11) in lecture-
discussion, yielding a 9% difference. In three cases, identical
pretests and posttests were administered, permitting computa-
tion of gain scores (Alba & Pennypacker, 1972; Billings, 1974;
Rosati, 1975). Pre-post increments averaged 32% for behavioral
instruction versus 20% for lecture-discussion.

The examination data can be broken down by sample size,
instructional variant, and academic discipline. Sample size aver-
aged 78 (SD = 64) for behavioral instruction and 102 (SD = 119)
for lecture-discussion. Small, medium, and large classes were
defitied to include less than 40, 40 to 100, and more than 100
students, respectively. Thirty-four studies clearly specified sam-
ple size: 16 small; 9 medium; and 10 large. Behavioral instruction
demonstrated comparable increments over lecture discussion in
cach category: small—mean = 8%; medium—mean = 11%;
large—mean = 8%. A majority of the studies (27) utilized the
Keller Plan, rendering cross-tabulation by variants specious due
to the small sample in the other categories. Nonetheless, an
overall comparison of Keller versus all other variants was car-
ried out, revealing increments over lecture-discussion of 9%
versus 11%. Although 18 studies represented psychology, the
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remaining 22 were drawn from the following 11 disciplines:
economics—9; physics—3; anthropology—1; biology—1; business
administration—1; education—1; engineering—1; library
sciences—1; mathematics—1; medical school biochemistry—1;
and sociology—1. The percentage correct examination gain fa-
vored behavioral instruction in psychology by 10% and in all
other disciplines by 8%. Eighty-eight percent of the psychology
comparisons produced significant differences in contrast to 68%
of the nonpsychology comparisons.

Retention

Seven studies supplemented final examinations with follow-up
examinations administered to samples of the original groups at
2- to 24-month intervals (mean—8.5 months), permitting an
analysis of the extent to which behavioral instruction facilitates
long-term retention of knowledge (Austin & Gilbert, 1973; Bre-
land & Smith, 1974; Cole, Martin, & Vincent, 1975; Cooper &
Greiner, 1971; Corey & McMichael, 1974; Moore, Hauck, & Gagné,
1978; DuNann & Weber, Note 3). In every case behavioral in-
struction groups significantly outscored traditional instruction

roups, averaging a 13% difference with a range of 4% (DuNann

Weber, Note 3) to 22% (Cole et al., 1975).

If behavioral instruction produces superior acquisition and
retention, the question arises as to whether it can also facilitate
“transfer of training” to other courses. Because students
undergo many other experiences concurrent with a behaviorally
organized college course, the transfer of training question is
methodologically complex. Nevertheless, two studies explored
the question in a preliminary fashion. Moore, Hauck, and Gagne
(1973) found that grades in a second-semester, traditionally
taught physics course were significantly higher for students
exposed to the Keller Plan during the first semester than for
students exposed to a lecture-discussion procedure; however,

-they were unable to replicate the finding for religion, psychology,

or biology (Moore & Gagné, Note 4). The authors suggested that
transfer might occur most readily in a discipline such as physics,
where basic material is hierarchically related to advanced mate-
rial.

Attitudes

In addition to achievement, student attitudes have served as a
major dependent variable for evaluating behavioral instruction.
Early case reports indicated that students expressed extremely
positive attitudes (Green, 1971; Keller, 1968; Kulik et al., 1974;
Myers, 1970; Nelson & Scott, 1974; Ruskin & Bono, 1974). In
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