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Abstract: Kellers Personalized System of Instruction has been an important innova-
tion in higher education. Although the success of PSI is far reaching, it is not without critics.
Keller and other PSI advocates report that many PSI failures were due to people not
adhering carefully to the PSI principles and components. This paper addressesthis problem
from an instructional systems design perspective and the results suggest that modifications
to PSI can be done successfully. Moreover, a systematic approach to the design, devel-
opment and implementation of courses allows the user to meet the important achievement
and successgoals of PSI while avoiding the problems that PSI presents in certain contexts.

Keller's Personalized System of Ingtruction (PSI) has received considerable atten-
tion, both in practice and research (Keller, 1968; Ruskin, 1976; Kulik, Kulik, & Cohen,
1979). An analysis of the research indicated that PSI has been effective in improving
end of course achievement, retention and transfer of knowledge learned in the course,
time to completion of learning objectives, and student satisfaction (Kulik et a., 1979).

PSl is based largely on principles derived from the experimental analysis of
behavior. Learning is viewed as behavior generated and maintained by consequences
and conditions set by the PSI methodology. The focus is on individual mastery of
clearly specified behavioral objectives. The study materials set the occasion for the
student to respond and small units of ingtructionad material alow for frequent evalu-
ation of learning. Students receive feedback on their performance, both from the
instructional materials and from proctors who serve in an evauation and student
guidance role. Students typically work individualy and at their own pace. They adso
choose the amount of instructiona assistance they need, either prior to unit evaluation
or as a result of the feedback they receive after completing a unit test.

Keller and many of his associates have strongly advocated strict adherence to his
guidelines for PSI courses. Keller has frequently indicated his frustration with what he
cals SLI (something like it) approaches to PSI that often fail to follow al the PSI
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guidelines. Frequently such SLI applications report that PSI does not work success-
fully, causing Keller and others another source of frustration (Keller, 1984). On the
other hand, careful variations of PS| have worked extremely well (e.g., Kulik, Jaksa, &
Kulik, 1978). Instructors with a thorough understanding of the principles of behavior
and the systematic design of instructional systems can often turn SLI into a very
successful course. Coldeway and Spencer (1982) have argued that PSI may be the basic
paradigm for the design of many forms of individualized ingtruction if the rules
underlying PSl are well understood and followed appropriately.

Although there is no question that PSI can be used in a variety of settings and in a
variety of content areas (Ruskin, 1976), situations also arise where strict adherence to
the PSI methodology is impossible or impractical Instead of dismissing the strengths
that underlie PSl, indructors in such situations should consider modifying PSI method-
ology rather than retreating to conventional instructional approaches that may not be
the solution to the problem.

This paper describes a behavioral approach to the design and delivery of a course
in introductory psychology. The course clearly represents an approach to teaching that
has a focus on the individual learner and attempts to capitdize on the effective use of
behavior analysis and instructional systems design that increases the probability that
students will meet the important goals demonstrated in the PSI literature, The results of
this experimental course provide important information about the strengths and weask-
nesses of the underlying principles of PSI and these will be discussed in detail.

The experimental course described by this paper was designed following a series
of steps or phases which represent what is often caled instructional systems design
(1SD). ISD is an ingtructional problem solving method that tekes the user through a
series of steps and evaluation points that increase the likelihood that the instructional
end product will be successful (Branson, 1981; Hannum & Briggs, 1982). This paper
will describe how ISD was used to prepare the course.

AN OVERVIEW OF THE ISD PROCESS

Figure 1 (see next page) presents a diagram of a basic ISD model. There are three
important attributes of the model that should be noted. First, the thoroughness and
sophigtication of work done in one phase pays off a some future point. For example, if
little effort is put into carefully looking for higher and more complex learning out-
comes during the analysis phasg, it is likely that the course may tend to emphasize only
memorization type outcomes of the type identified by critics of PSI (Caldwell, 1985).
Second, within each phase of ISD there are many procedures important to the success
of the overall model. Although the extreme complexity of ISD often discourages
would-be users, much of that complexity is important in the success of ISD (Dick
Carey, 1978). Third, each 1SD phase should result in some type of product. That
product will not necessarily be the eventua instructional product. The importance of
being able to evaluate and revise ingtructional plans and products during I1SD is one of
its strengths. Such an approach can often prevent the later occurrence of costly
andtime-consuming  mistakes.
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FIGURE 1. A Basic Instructional Systems Design (ISD) Model.
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PHASE ONE: THE ANALYSIS PHASE

During the analysis phase all variables connected with the course are carefully
scrutinized.  These variables can be broken down into the following categories:

students (an analysis of their entering abilities, numbers, reading level,
experience with individudized instruction, time availability, etc.);

available instructional materials (text selection, availability of ancillary study
materias, etc.);

ingtructional environment (time available for instruction in semester and
during each week, classroom space, grading policies, institutional rules
connected with any aspect of the course, etc.);

learning outcomes (overall course goals, specific unit objectives, cognitive
level of objectives, etc.);

ingructor's atributes (ability to lecture, time availability, experience with
innovative and individualized approaches to teaching, etc.); and

other (possible disruptions to schedule, need for equipment and supplies, etc.).

The product of the analysis phase consists of the answers to as many questions
connected with the course plan as is possible. It is critical that al factors that could
influence the course are clearly understood in advance and that the design of the course
takes these into consideration. Moreover, during the analysis phase it is possible to
confer with colleagues and supervisors in an effort to discover hidden factors that may
prove important to the eventua product. The following sections describe some of the
analysis done for the experimental course at Concordia College.

Sudents

The mgjority of students entering Concordia College are high school matriculation
graduates seeking an undergraduate degree. A small number are adult students and
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students who have certain deficiencies in their high school education. The class sizes
for introductory psychology have ranged from approximately 35 to 60 students.

Introductory psychology is a popular option course for many students whose
career gods vary widely. Very few students have had any experience with individud-
ized instructional techniques a the university level. Students at Concordia College are
encouraged to spend approximately 2 hours in study for every hour of lecture and so
for the introductory psychology (3 credits) course students are expected to spend about
6 hours per week on the course.

Available Ingdructional Materials

Concordia College is a small junior college with a correspondingly small budget.
Computer resources are not available for students taking introductory psychology.
Overhead projectors, video equipment and other instructional aids are limited. The
most important instructional materials are the textbook and study guide. Introductory
psychology is offered as two, single semester courses, the first course covering the
more scientific side and the second semester covering the more applied side of psychol-
ogy. A textbook that treats both sides adequately is necessary since most students take
both courses. Observations over the past several years suggested to us that readability
is an important factor when selecting a textbook. A well prepared test manua was
considered to be an important requirement as well. The availability of a commercially
available student study guide was also considered important, athough the instructor
was prepared to design a study guide specifically for the course.

Ingtructional  Environment

The introductory psychology course generdly requires that students attend class 3
hours per week over a 13 week semester. Classrooms are smal and a policy of the
college is to maintain a small class atmosphere. Students are graded on a 1 to 9 scale
that in some courses is competitively determined and in others is determined according
to achievement. Concordia College does not have strict rules regarding how grades are
to be assigned, although many instructors tend to use the University of Alberta's
guiddines in their grade assignments. Students are not normally permitted to complete
course work beyond the end of the semester. For this reason self-pacing seemed
unworkable.

Learning QOutcomes

Introductory psychology is a general survey course covering diverse areas from
physiology to sensation, perception, learning and memory. Students are usualy
required to write two examinations during the semester and one comprehensive final at
the end of the semester. These examinations tend to be objective and test basic knowl-
edge of course content. Objective examinations have been the measurement technique
of choice primarily because of the large numbers of students taking the course. The
overal goa of introductory psychology courses in most ingtitutions is to provide
students with a general knowledge of the various areas within psychology. Advanced
courses can then be selected by students who wish to study specific fields in more
detail. Students typicaly find out what they are expected to be able to do only when
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they write their first examination. Thus, providing clear and concise learning objectives
for each unit of material was considered to be of prime importance in designing this
course.

Instructor Attributes

The first author had taught introductory psychology a Concordia College numer-
ous times over the preceding 7 years. Class size had usualy been low and severa
sections of the course were taught each semester. One of the motives for redesigning
the course involved avoiding repetition of lectures within a single day. It was not
uncommon for the instructor to give the same lecture three times in one day. Although
student evaluations of the instructor’s lectures were very positive, our anaysis sug-
gested that eventually quality would decrease as the repetition of similar lectures often
tends to become overly routine and somewhat boring.

Other Factors

Concordia College is a small school and students tend to know each other and
collaborate in their studies. This placed certain restrictions on how examinations were
to be prepared, monitored and graded. In any PSI type format there is usually a great
deal of testing. Feedback on tests should be provided as quickly as possible and without
a computerized testing system, this placed certain restrictions on how the course could
be designed.

Many instructors using the PSl approach solve the many problems involved in
frequent testing with the use of student proctors who have completed the course.
Concordia College is a two year transfer school making the availability of student
proctors limited and the use of a proctoring system impractical.

PHASE TWO: THE DESIGN PHASE

Once the analysis is completed the design of the course can begin. The result of the
design phase is not the course or course materials, but a type of blueprint for the
course. This blueprint specifies the details of the course, what comprises the course,
how it will be delivered and managed, and how it will be evaluated. The course design
represents the information obtained during the analysis phase.

The benefits of having a blueprint prior to actualy constructing the course are
many. First, the blueprint is much less expensive in terms of time and resources than
course development. As is the case in building a house, the blueprint can be discarded
or revised much more cheaply than can the house if something is not right or does not
work. Second, the blueprint can be inspected by people who have an interest or stake in
the product. It is far easier to revise the blueprint because the Dean has a concern over
the grading scheme than it is to redesign the course itself. Third, administrative
concerns, such as textbook ordering and study guide printing requirements, can be
anticipated at an early date. Many PSI courses have been severely disrupted because
the study guide was not ready or the texts did not arrive on time. Finaly, the blueprint
makes the course development job much easier. The instructor feels confident that the
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plan is workable and acceptable. the objectives and size of the course development job
are made clear by the blueprint and that allows the instructor to proceed with develop-
ment of study guides, examinations, and other materials according to aready set plans.
A brief description of the experimental course blueprint is described below.

Sudents

The mgjority of students are high school graduates, and the course was designed to
meet their needs. The needs of the older adult or academicaly deficient students were
not specificaly considered. Class size was limited to 35 students for the first two
sections of the course.

Course Materials

McConnell’'s (1984) text Understanding Human Behavior, 4th Ed. was selected as
the text for several reasons. The book covers the entire field in a readable manner. Also,
an excellent test manual was available in both print format and on floppy disc.

A study guide was prepared by the first author to accompany the text. The com-
mercialy prepared study guide did not match the requirements of the course and it was
decided that a guide designed specifically for the course was preferable to using bits
and pieces of the available guide. The study guide provided comments, supplemental
material, and corrections to the text in the few cases where this was necessary. The
most important part of the study guide was the list of learning objectives for each unit
in the course. Objectives were prepared carefully and the tests were constructed with
these objectives in mind. The study guide aso provided information on study methods,
test-taking and other details of the course. Students were also provided with a written
course description that described the organization of the course, the expectations of the
ingtructor, the grading schem, and the test format.

Course Organization

The material to be covered in the course was organized into 11 units, each corre-
sponding to a chapter in the text. Students were required to complete one unit each
week. The first week was devoted to orienting the students to the course format; the last
week was used to review, evaluate and discuss the course.

The first class hour of each week was a lecture. Because the instructor’s lecture
ability was a positive attribute it was decided to retain this teaching technique for part
of the course rather than to completely eliminate lectures as is often done with PSI.
This lecture usualy covered interesting aspects of the unit being studied, although in
some cases the lecture clarified more difficult text material. The second class hour was
used to test the students on the objectives for that unit. The third class hour provided a
retest option for students who had not met the mastery criterion on the initia test.

Test Format and Pass Criterion

A primary goal of most PSI courses is student mastery of clearly specified learning
objectives. The mastery criterion is usualy very high. In the present course each unit
examination consisted of 20 to 30 multiple-choice questions, each corresponding to a
specific learning objective. Students were expected to correctly answer 80% of the
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items. Students' unit examination scores were provided within an hour or two of the
examination. Students who failed to meet the 80% criterion were required to take a
retest. Students were expected to answer 75% of the items on the retest. Students who
answered below 75% on the retest were given one more opportunity to achieve success
by completing a remedial assignment on the objectives for the unit.

A fina examination at the end of the course covered all the materia and corre-
sponded to the more important and general objectives provided in the study guide. No
provisions were made for retests or remedial work after the final examination was
taken, athough an optional assignment for bonus points could be completed by all
students.

Course and Grading Policy

Grading was determined by the number of points accumulated by the students
during the course. The entire course consisted of a maximum of 1600 points. Each unit
test consisted of 100 points with 80 points required for reaching the mastery criterion.
The retests consisted of 80 points with 60 required for mastery. The reduced points
available on the retest were intended to reduce the likelihood that students would wait
and write the retest after ‘conferring’ with another student who had written the test.
After writing al 11 unit examinations, students could accumulate a maximum of 1,100
points. The final exam consisted of 400 points and a bonus of 100 points could be
earned by completing an optional assignment. The unit examinations, the fina exami-
nation and the optional assignment accounted for 69%, 25%, and 6% of the course,
respectively.

One interpretation of the self-pacing feature is that students would be able to
complete the course whenever they had completed al course requirements. Concordia
College's policies would not alow for this self-pacing aspect. Students were required
to complete the course requirements by the end of the semester.

The grading scheme used by Concordia College is based on that of the University
of Alberta and grades range from 1 through 9. The University of Alberta suggests a
frequency distribution that can be used for large classes and produces a negatively
skewed distribution of grades with a mean of approximately 6. This distribution is
produced by assigning grades based on suggested proportions of the total. For example,
a grade of 9 might be assigned to the top 2% of the class. This distribution is only a
guideline and ingtructors retain a great dea of flexibility in grade determination.

The grading scheme for the present course was based on achievement only with a
minimum points requirement established for each grade. This scheme is presented in
Table 1 (see next page). Students received a description of this scheme along with the
rest of their course package.

PHASE THREE: THE INSTRUCTIONAL
DEVELOPMENT PHASE

Once the blueprint has been found to be satisfactory and complete, the develop-
ment of the course can begin. Ingtructional development usualy involves following the
guidelines described by the design blueprint. That does not mean that instructiona
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TABLE 1 development cannot become extremely

First Semester Grading Scheme complex and time consuming. This is es-
pecidly the case when instructional

1200 points 9 materials are being developed from
1100 points 8 scratch or when the blueprint calls for the
1000 points 7 use of high technology (e.g., computer-
900 points 6 assisted ingtruction, videotape, €tc.).
800 points 5 Anyone who has produced programmed
700  points 4 instructional  materials will understand
600  points 3 the range of aternatives and the skills
500 points 2 required during the ingtructional develop-
< 500 points ! ment phase
Unit Tests: 11 Units @ 100 1100 ' N
Final Exam 400 For many college and university
Optional Assignment 100 courses the instructional development
phase does not involve the development
TOTAL POINTS IN COURSE 1600 of origina instructional material. Such

courses use a textbook and a commer-
cialy produced study guide as the primary self-instructional materials. These are
frequently supplemented with study guide materials produced by the instructor to meet
the needs of the particular course and delivery plans specified in the design blueprint.

At a minimum, college and university courses that are designed to utilize an
existing textbook or instructiona package will require the development of the follow-
ing indructional components:

1) indructiona objectives and/or study questions to direct the learners attention
to important course content;

2) advance organizers and commentaries to highlight important concepts,
explain concepts not well explained in the text, or provide additiona
information not covered in the text (e.g., information, examples, rules, etc.);

3) practice exercises and self-study questions that give learners an opportunity
to test their knowledge of the unit objectives,

4) criterion tests and answer keys for use in monitoring student performance
on each unit in the course. Often multiple forms of these are needed; and

5) student information handouts (i.e., a student manual for the course), that
describe the course procedures and the grading scheme.

PHASE FOUR: COURSE DELIVERY

This is the phase that is most representative of conventional college and university
instruction in that lectures are presented, tests are given, questions are answered, and
eventually grades are awarded. Course delivery following the 1SD model is comparable
to conventionad course delivery. The details of the delivery plan have been worked out
during the instructional design phase and are described both in the design blueprint and
the student manual for the course.
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There are a few procedural and mechanical activities that are important during the
delivery phase. First, careful records of student performance must be kept and secured.
Second, al personnel connected with course delivery (e.g., instructors, assistants,
proctors, etc.) must be supervised and given help when needed. Third, even the most
carefully designed course will have problems during initial delivery. The instructor
must be prepared to make quick revisions and to solve problems as they occur. Finally,
and perhaps most important, the instructor should be available to meet with students,
demonstrate enthusiasm for the subject matter and the course, and should demonstrate a
level of professionalism common to good college and university teaching. There is
nothing about the 1SD or the PSI approach that reduces the need for direct instructor
interaction with students when it is appropriate.

PHASE FIVE: EVALUATION AND REVISION

The last phase the ISD model involves two distinct activities. First, a comprehen-
sive evaluation of all aspects of the course should be planned and carried out. Given
that it is unlikely that al instructional components and procedures will work perfectly
the firstl time, it is important to find the problems and the strengths. Second, the results
of the evauation must then guide careful revisions of the course. The importance of
building an empirical base for instruction has been emphasized elsewhere (Semb,
1976) and is an integral part of the ISD approach. The evaluation and revisions
suggested by our results are presented in the remainder of the paper.

RESULTS

The results of offering this experimental course are presented in three sections. The
first describes the results of the first semester course which was offered as a modified
PSI course offered. The second section describes the results of offering the second half
of the course in the conventional lecture-discussion format. The third section describes
the results of the PSI course after evaluation and revision of the first semester course in
section one. A discussion of the problems encountered during course delivery is aso
presented.

Semester One Results

It was clear that the instructional aspects of the course could not have started the
first week of the semester. It took the first week to explain the course format. Severd
students did not attend the first day of class and the textbook was late in arriving at the
bookstore. Had the course begun the first day of class, many students would have
missed the first test or not been prepared for it.

Some of the study guide objectives appeared to be too specific. This became
evident when creating test questions that required more general knowledge than that
precisely stated in the objective. In addition, some objectives were too broad and
students were unclear about the requirements of the objective. Objectives beginning
with the word ‘explain’ were particularly troublesome to some students and these were
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changed using terms like ‘describe’ and ‘list’. Overdl, however, students reported sat-
isfaction with the study guide.

Severa problems developed with the tests and retests. The tests were prepared as
the course progressed to alow modifications to be made. Several students did not reach
criterion on the first unit test. It would have been desirable to construct the first test to
ensure that mogt, if not al, students would succeed. Positive feedback early in the
course can be an effective factor in maintaining higher levels of performance through-
out the course (Skinner, 1968). Successful early experience should have been a course
godl.

The first few units had only one form of the test and one form of a different retest.
This was changed so that two versions of each form of the test were available. Students
who failed to reach criterion on the test then took the aternate version as the retest.
Some difficulties arose when students were close to mastery but still below the crite-
rion. It would be desirable to construct tests so that borderline performance would be
less likely to occur or could be adjudicated by the instructor.

The remedid assignments for students who had failed a retest involved writing
clear answers for each objective listed in the study guide and handing these answers in
at the next class meeting. Most students did this routinely when they prepared for a unit
test and as a result it may not have been a particularly valuable technique in terms of
remediation.

The optional assignment involved having students complete an essay describing
the main points of one of the chapters not covered in the course. This assignment was
done by most students even when it had little effect on their grade. The quality of work
was not very high, presumably because the reinforcer (100 points) was not very
powerful. Students seemed to hand in the assignment as a matter of course. Grading
these assignments was somewhat difficult due to their lack of conformity in format or
style. Providing more structure for the assignment would have increased the learning
value of the exercise.

There was some concern that students would not attend the lecture because passing
the test primarily involved studying the learning objectives and textua materids. In
contrast, lecture attendance was very high. Presumably this would not occur if the
lecture was of poor quality. Students did indicate midway through the course that they
would appreciate a 15 minute period at the beginning of the lecture period to discuss
any problems they were having with the learning objectives. Students were strongly
encouraged to read the chapter and study the objectives before the lecture and most
appeared to do so. Students being prepared improved the lecture because students were
much more willing to participate by asking questions and answering questions posed
by the lecturer. The grade distribution for the first semester course is shown in Table 2
(see next page). The large proportion of high grades was one of the mgjor problems
with the course.

Many students found themselves in a position of being able to do poorly on the
final exam and till earn the top grade in the course. The range of 1,200 to 1,600 points
for a top grade seemed much too wide and in fact several students with close to 1,600
points felt that their performance was much higher than those students closer to 1,200
points. These results suggest that the point requirement was too low, even though it did
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TABLE 2 reflect approximately 80% of available
First Semester Final Grade Summary points.

Attrition rate has been of some
Grade Frequency concern to users of the PSI approach.
This did not appear to be a problem in

| the present course. Although students had
7 the option of changing to a conventional
1 section of the course, few chose to do so.
! Of atotal of 71 students who began the

1 course, two students withdrew from all
studies and another two withdrew from
the course. One of these was a foreign student who had a great deal of trouble with the
English language. The second was doing very poorly on the unit tests. An attempt to
locate a tutor to work with the foreign student was made but the student withdrew from
the course before this was achieved. A tutor was also assigned to the second student
and this arrangement was successful for a short time.

The student evaluations of the course were positive. Students seemed to appreciate
that the additional testing served to decrease the required study time for the final exam.
The great majority indicated that they learned more in this course than in others and
found that they benefited a great dedl by studying for a test every week. The only
consistent criticism concerned the leniency of the grading scheme.

The fina grade digtribution is presented in Table 2. As this distribution indicates,
there were many high marks. An analysis of the low marks indicated that the students
typicaly failed to write several unit tests and when they did write tests often did not
reach mastery on the first attempt.

5

w S o O

Semester Two Results

Thirty-two of the students who participated in the experimental section of the first
semester course continued with the second semester course of introductory psychology
with the same ingtructor. Nine students continued with a different instructor. The
second semester course was taught by both instructors using the conventiona lecture-
discussion method. Course grades were assigned based on two examinations and one
cumulative final examination. Grades were determined according to the suggested
guidelines provided by the University of Alberta. Table 3 (see next page) presents the
fina grades for the previous PSl students and for a comparison group of students who
had taken the first course under conventiona instruction.

Inspection of the frequency distribution indicates that the previous PSl students
performed somewhat better than the conventional comparison group. Some critics of
the PSI approach have suggested that students become dependent on the increased
structure provided by the PSI format and have difficulty adjusting to a more conven-
tiond instructional technique. These results would not support this conclusion.

Students finishing both semesters of the course were asked to evaluate the semes-
ter just completed (conventiona lecture-discussion) in comparison to the first semester
course (modified PSl). The evaluation indicated clear preference for the modified PS|
course. Students indicated that they felt very well prepared for the second semester
course and had no problems adjusting to the change in format.
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TABLE 3 Semester Three Results
Second Semester Grade Summary Based on the results from the first
semester SLI course, a second SLI
Grade Previous Conventional course was conducted the following year.
Point PSI Comparison Fifty-two students began the course. The
Group adjusted grading scheme required 1,300

points out of a possible 1,500 for a top
grade of 9. The optiona bonus assign-
ment was eliminated. Some of the test
questions were atered because of
problems that arose when they were used
in the first course.

The final grades are presented in
Table 4. The change in point require-
ments for grades decreased the number
of 9s and increased the range. This
scheme seemed more in line with other
college and university courses, athough
TABLE 4 the grades were ill higher. Students
Third Semester Grade Summary obtaining 8s and 9s were performing at
80% mastery on all tests and the final
exam. The unit tests and final exam were
8 of smilar difficulty and content to tests
91 used prior to the course and to tests used
11 by other introductory psychology instruc-
5 tors.
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DISCUSSION

This paper has presented a model for course devclopment utilizing a behavioral
approach to instruction within the context of instructional systems design. The impor-
tance of both the ISD approach and the principles critical to the success of PSI will be
discussed.

In a recent interview Keller (1984) indicated concern over the number of people
who claimed to be using PSI as their instructiona technique but were only using some
of the features while often omitting critical features. Keller referred to this approach as
SLI (not PSI but Something Like It). Moreover, many PSI experts called upon to teach
others to use PSI often required strict adherence to the PSI features and tolerated little
modification or adjustment to these features. In contrast, using PSl in the context of an
overall 1SD approach allows the user to do SLI in a way that capitaizes upon the
strengths of PSI while systematically dealing with many of the problems inherent in
college level ingtruction. An ISD approach becomes a way of dealing with the many
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issues and concerns that are important to the success of any individualized instructiona
method.

The ‘something like it'" PSl course that resulted from this effort retained many of
the most important features of PSI, including mastery grading, small units of material,
immediate feedback on performance, an emphasis on written instruction with supple-
mentary lectures, frequent quizzing, and an opportunity for remediation when required.
The main PS| features not used were complete self-study, self-pacing, and the use of
proctors. However, within each week of the course there was a large degree of self-
pacing, albeit unit examinations were scheduled at specific times throughout the week.

The important aspect of ISD as a systematic instructional problem solving tool is
that it is possible to use it to look more genericaly at ingtructional options and blend
them together into a functiona instructiona system. It is clear from the PSl literature
that PSl was constructed in response to a need for improvement over conventional
lecture-discussion methods and that the features of PSI developed from basic behavior
principles and practica requirements of implementation of those principles. Keller, no
doubt, had to systematically consider each feature in relationship to other features in
order to design a particular PSI course. That process is more sophisticated than simply
implementing a fixed set of features and perhaps explains why PSI was not imple-
mented successfully in some cases. Instructors may have simply picked a point on the
continuum of a given feature that handicapped the overal PSlI system (e.g., designing
three unit tests for a course as opposed to the conventional single final examination in
order to do ‘frequent’ testing. Such a decision would make the remaining features of
the system and the underlying PSI principles of little use).

After the authors described the approach to the design of this course and the results
with Keller, he indicated that such planning and the careful use of the PSI features
represented an effective use of PSI (F. S. Keller, personad communication, May, 1985).
Apparently Keller's concern about SLI courses is a concern over poor instructional
planning and the misuse of behaviora instruction and not an attempt to encourage strict
adherence to al the features of PSI. This is especialy the case with features that may
not prove important in a given context.

The improvement of college and university instruction is often viewed as an
improvement to the components of conventional lecture-discussion techniques. The PSI
model is a mgjor departure from this approach and requires a major change in behavior
and attitude on the part of the instructor. Instructors who are dissatisfied with conven-
tiona ingtruction and are looking for aternatives will find that PSI may serve as a basic
model. However, modifications to that model should be made systematically and the
functional aspects of the PSI system preserved.

Instructors interested in considering adoption of PSI should be aware of a few
important problems. Firgt, as this paper has aready discussed in detail, PSI may not be
possible in its pure form for many ingtructors. Systematic modification to PSI requires
considerable sophistication in instructiona systems design. Experience implementing
behavioral programs, especiadly ones connected with instructiond intervention, would
be an asset. Second, the front-end cost of systematically designing a PSI course is
higher than conventional lecture/discussion courses. The magjority of this codt is
measured in terms of preparation time and costs of duplicating student guides, multiple
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forms of examinations, etc. However, once the course has been offered and the prob-
lems of implementation solved, the course requires less time than conventiona courses.
Duplicating costs can aso be amortized across many students and reduced accordingly.
Third, PSI courses tend to identify student problems with learning that more conven-
tional courses hide. Instructors should be prepared to dea with student learning and
motivational problems that are made clear by the PSI system (e.g., inability to read
effectively, not enough time to study to reach criterion, language difficulties, etc.).
Fourth, the process of writing behavioral objectives can revea just how much low level
memorization behavior is required of students and covered in texts. Although there are
ingtructional design options for increasing the level of objectives and corresponding
materials and examinations, those skills require time to acquire and will often make
conventional texts appear inadequate for learning a the concept or problem solving
levels. These problems are often hidden in conventional courses that do not have
clearly stated behavioral objectives. Finaly, the underlying philosophy of PSI is that a
significant mgjority of learners are capable of meeting most objectives if presented
with an instructional system that supports such behavior. If an instructor simply does
not believe that to be possible, it is unlikely that such an instructor will see the benefits
of PSl. In contragt, if an instructor does believe it is possible and tries PSI he/she will
likely begin to see both the strengths and limitations of the approach. The end result
should be a course that maximizes the level of student achievement given the resources
available.
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Call for Papers

Dr. Robert M. Bernard, Editor
Canadian Journal of Educational Communication
Concordia University

Dear Dr. Bernard:
THE IMPORTANCE OF BEING WRONG

Many years ago | attended a lecture with the appealing title of “On the Importance
of Being Wrong". Its thesis was that we can learn much more from a careful study
of projects that fail, than we can from congratulating ourselves on those that
succeeded.

Prompted by this idea, PLET 26(2) (Programmed Learning and Educational
Technology) will be a special issue that concentrates on projects in educational
and training technology that do not achieve their aims. The emphasis will be on a
constructive analysis of the failure — examining the reasons why, and drawing
lessons for the future. We all make mistakes and there are very few of us who can

point to a perfect track record. An important skill is to learn from mistakes made
by others!

So as the editor of the special issue, | would like to hear from those who have been
involved in projects that failed -and would be interested in writing about it so that
others can profit from their experience.

Please write or telephone as soon as possible to:

Nick Rushby

Sundridge Park Training Technologies
Plaistow Lane

Bromley, Kent

BR1 3TP UK TEL: 01 460 8585

| look forward to hearing from you all!
Yours  Faithfully,

N. J.




