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Abstract. Computers offer a variety
of instructional control options to
designers of computer-assisted instruc-
tion. However, the amount and type of
instructional control is affected by both
the nature of the learning task and

learner characteristics. The purposes of

this paper are to present empirical

evidence on locus of instructional con-
trol, and to present guidelines for deter-

mining learner versus lesson control in
computer-assisted instruction.

The computer as an instructional
delivery system offers the designer a
myriad of options. Instruction can be
designed using a variety of presenta-
tion formats, interaction options,
feedback techniques, and instruc-
tional management options. Com-
puters, as a consequence, have been
praised for their capabilities and the
power offered as an instructional
technology. Knowledge of how and
when to use these capabilities,
however, has been considerably
slower to develop.

One of the most powerful and im-
portant features of the computer is
the virtually unlimited range of in-
structional control options available
to designers of computer-assisted in-
struction (CAI) (Burke, 1982).
Although substantial research has
been conducted related to instruc-
tional control and CAl, little of this
information has affected the instruc-
tional design and development pro-
fession. A variety of factors affect the
decision of how much, or what type
of, instructional control is desirable.
The purposes of this paper are to ex-
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amine several factors that should be
considered, and to present a set of
guidelines for determining the in-
structional locus of control in CAI

Instructional Locus of Control
and Computer-Assisted
Instruction

Locus of control as a psychological
construct has been studied extensive-
ly. Instructionally, however, locus of
control has assumed a different mean-
ing. Typically, instructional locus of
control has been examined by mani-
pulating instructional features such as
method of lesson pacing (Ross &
Rakow, 1981), management and
evaluation decisions in instruction
(Hannafin, 1981), en route decisions
regarding need for additional instruc-
tion (Tennyson, 1981), and selection
of other instructional features (Car-
rier, Davidson, Higson, & Williams,
1984). Instructional locus of control
can be thought of as a continuum
ranging from fully externally con-
trolled to completely internally con-
trolled. Instruction is considered to be
more externally controlled with fixed
rate, linear delivery systems such as
slide-tape presentations; instruction is
thought to be more internally regu-
lated in delivery systems where the
learner exercises significant control
over the contingencies of the lesson,
such as in certain CAI lessons.

In this paper, external locus of con-
trol is defined as instruction in which
all learners follow a predetermined
path established by the designer
without exercising individual judge-
ment as to the appropriateness of the
path. Internal locus of control is
demonstrated in lessons where in-
dividuals control the path, pace,
and/or contingencies of the instruc-
tion, typically by specifying choices
among a range of designer-embedded
options. While combinations of inter-
nal and external control are perhaps

most common, this paper will focus
on each type separately.

Empirical Perspectives:
External vs. Internal Control
External control does not necessari-
ly connote linearity. While linear CAI
designs are an instance of externally
controlled instruction, externally
controlled lessons more typically of-
fer a variety of branching options—
all of which are executed under fixed
lesson rather than learner control.
Several researchers have developed
successful externally controlled adap-
tive strategies (Park & Tennyson,
1983; Ross & Rakow, 1980, 1982; Ross,
Rakow, & Bush, 1980; Rothen & Ten-
nyson, 1978; Tennyson, Christenson,
& Park, 1984; Tennyson & Rothen,
1979). In such designs, contingencies
are typically established which con-
trol the need for, or selection of,
systematic branching. One student
may learn all intended information
rapidly, and never branch for review
or remediation. A different learner,
however, may experience difficulty
throughout the same lesson, and the
lesson will adapt and branch the
learner to appropriate lesson
segments as needed. In each case,
movement through the lesson is dic-
tated by the designer, and pre-
sumably by an overriding justifi-
cation for routing learners through
preselected paths. Such strategies
have proven effective for teaching a
variety of skills and for reducing in-
structional time (Kulik, Kulik, &
Cohen, 1980; Edwards, Norton,

-Taylor, Weiss, & Dusseldorp, 1975).

One of the principal criticisms of such
designs, however, is the tacit assump-
tion that the designer is the best judge
of when, where, and how much in-
struction is needed to learn a given
skill. Since learners cannot control
directly the instructional sequence,
frequency of examples, or number of
practice items, faster learners may be
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required to complete instructional se-
quences that are unnecessary or inap-
propriate given their individual learn-
ing styles.

A wide range of internal, or learner
control, strategies have also been
developed and studied (Bunderson, 1974;
Caffarella, Cavert, Legum, Shtogren, &
Wager, 1980). In many cases, however,
learner control in CAI has proven less
successful (Steinberg, 1977). Despite the
inconsistencies, Snow (1980) has argued
that while performance has rarely been
optimized under learner control in the
past, the conditions of effective learner
control still warrant study.

To this end, a variety of “coaching”
procedures have been studied (see, for
example, the extensive study reported
by Ross and Rakow and their associates,
and Tennyson and his associates).
Researchers have successfully developed
procedures that offer guidance upon
which individual learner’s decisions can
be based. Learners may be advised as to
the number of practice items or ex-
amples recommended, based upon the
individual learner’s past, current, or
cumulative performance, during a
lesson. However, the learner maintains
control over the instructional decisions
by accepting or rejecting the advice of-
fered during the lesson, and proceeding
as individually deemed appropriate. In
effect, learners make informed judge-
ment regarding their instructional se-
quence, as opposed to making an unin-
formed decision.

Other Findings

A number of additional patterns have
emerged from the study of instructional
control in CAIl. Externally controlled
CAI has proven effective in a variety of
drill and practice tasks (Kulik, Bangert,
& Williams, 1983; Merrill & Salisbury,
1984; Saracho, 1982). This may result
since such lessons typically reinforce
previously taught information rather
than teach new instructional content. In
cases where standards for mastery are
already established, external control can
force learners through the mandated
number of practice trials and require
learners to demonstrate desired levels of
mastery during the lesson, thereby en-
suring the quality of performance. It is
unclear, however, whether or not exter-
nally controlled CAl is necessary for
learning under such circumstances, or if
learner controlled instruction could pro-
ve more effective or efficient than exter-
nally controlled instruction. It is possi-
ble that a significant amount of control
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could be transferred to the learner with
equal or greater success.

Although the findings are inconsis-
tent, learner age and ability have also
been found to affect the extent to which
learner control strategies can be effec-
tively applied. Whereas most CAI
studies have been conducted using col-
lege students, who are older and general-
ly capable academically, recent studies
suggest that younger and less able
learners may not perform well under in-
ternal instructional control (Goetzfried
& Hannafin, in press). Older and more
able learners may have more effective
and refined cognitive strategies to apply
during instruction, and are likely to be
better at estimating the accuracy of
learning, the presence of confusion, and
the need for additional instruction than
younger and less able learners. In effect,
providing the option for control to older
and more able learners may enable them
to apply individually developed cogni-
tive strategies to sort and to assimilate
information in ways that are uniquely
effective. Younger and less able
students, on the other hand, may have
neither the refined cognitive strategies
nor the self-evaluation skills to apply
during a lesson. For these reasons, struc-
tured, externally controlled CAI may
provide a superior organization of to-be-
learned information, while eliminating
the need for self-evaluation, for younger
and less able learners.

learners.

The effect of choice on learner at-
titudes has also received attention. It has
been suggested that learner control may
be related more to learner attitude than
to achievement (Dalton & Hannafin, in
press; Hannafin, 1982). Researchers have
reported positive effects of different CAl
lessons on attitudes toward both the in-
formation studied and the computer
itself (Fowler, 1983), toward the learning
experience offered by the computer
(Lawton & Gerschner, 1982), and, in
some cases, compared with competing
delivery systems (cf. Kulik, 1983).
However, the comparative effects of dif-
ferent CAI control options on attitudes
have not been studied extensively. This
is a particularly interesting and impor-
tant issue, since the computer offers the
potential to provide as much, or as little,
control to learners as appropriate and
desirable. Presently, there is insufficient
empirical evidence to support the com-
parative superiority of internally, or ex-
ternally, controlled CAI on learner at-
titude.

Two related issues, studied less often
but of potential importance, are the ex-
tent to which learners select paths that
are different from designer imposed
paths, and the extent to which such
choices affect learning. Nested within
these issues are several fundamental
questions concerning instructional locus
of control in CAIL If, for example,

Internally controlled lessons are generally
more time-consuming and consequently
more costly to design and to develop than
externally controlled lessons.

Practical Concerns

One of the most important considera-
tions in the instructional control deci-
sion may be the ease, or difficulty, of
design and development of internally
versus externally controlled CAI Inter-
nally controlled lessons are generally
more time-consuming, and consequently
more costly, to design and to develop
than externally controlled lessons. This
is due largely to the extent to which the
designer must anticipate a range of
learner options, each with a correspond-
ing set of unique response contingencies.
Internally controlled CAI designs tend
to require a more complex set of bran-
ching options than externally controlled
designs where instructional contingen-
cies are typically established across

learners are proven to make choices that
are different from those a designer might
impose, do such choices improve
resulting learning? With what frequency
and effectiveness are the options provid-
ed actually used? Are there benefits
apart from learning that support learner
or lesson control? What are the learner
and instructional task variables that af-
fect the locus of instructional control
decision? Can the science of lesson
design be improved through the study of
the choices and effectiveness of internal-
ly controlled CAI? The answers to these
questions may offer ‘insights into the
design of CAI in the future, an indeed
may help to determine whether the need
for different control options is more real
than imagined.



Tentative Guidelines for
Determining the Locus of
Instructional Contro! in CAI

Although the answers to the
preceding, and other, questions have not
been conclusively demonstrated with
CAl, a number of tentative guidelines
may be proposed. The following guide-
lines are based upon research in the in-
structional design, learning and cogni-
tion, and CAI fields, as well as the
author’s experience. The guidelines per-
tain to learner age and ability, the nature
of the learning task, the use of coaching
procedures, the inclusion of structural
guidance, and procedures for monitor-
ing lesson implementation.

1. Older students perform more effec-
tively under guided learner control;
younger students perform best under
lesson control (c.f., Fischer, Blackwell,
Garcia, & Green, 1975 vs. Goetzfried &
Hannafin, in press). The overwhelming
majority of the published experimental
research on control of instruction has
been conducted with older learners (see,
for example, the studies by Tennyson
and associates and Ross and associates).
While internal strategies, especially
those using some form of coaching, have
been successful with college-age
learners, there is simply an inadequate
basis for generalizing these findings to
younger learners. Internal control by
younger students may eventually be
demonstrated, either through certain
lesson options and structure, or by train-
ing individuals in making control deci-
sions, a stronger case can be presently
advanced supporting external control
for younger learners.

2. More able students perform best
under learner control; less capable
students perform best under lesson con-
trol (Goetzfried & Hannafin, in press).
Given the opportunity to apply well-
cultivated strategies to learning from the

‘computer, more able learners appear
capable of processing information in
uniquely efficient and effective ways.
The use of computer guidance, for ex-
ample, tends to be more effective than
for less able learners. Less able learners,
on the other hand, are likely to profit
more from the instructional presentation
logic of a knowledgeable designer. Such
students may be less effective at
evaluating the learning process, and
consequently may be inadequate at
selecting practice, examples, and the
need for reinstruction.

3. Locus of instructional control is
dependent upon the nature of the learn-
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ing task (cf. Gagne & Briggs, 1979):

a. Procedural tasks are best taught
using lesson control. When a se-
quence of steps or tasks must be
learned, the order among the steps
must be controlled. Whereas some
learners may learn procedural tasks
effectively under internally controlled
instruction, a greater proportion of
learners will likely profit from an
established instructional sequence.

b. Verbatim learning tasks are best
taught using lesson control. Where
verbal information of a verbatim or
literal nature is to be learned, the
need for control over the exactness of
the presentation increases. External
strategies provide a greater degree of
certainty of exactly what has been
learned, since it is possible to validate
learning through mandatory skill
checks.

c. Contextual and substantive infor-
mation are best taught using learner
control. Though not established con-
clusively for CAl, internal strategies
may yield greater depth of processing
of presented information. Internal
designs permit the learner to form in-
dividually relevant associations
among prior and current informa-
tion, thereby deepening and enriching
the level at which instruction is pro-
cessed.

what type of instruction is needed.

e. Lesson control is desirable for
learning tasks with established per-
formance of mastery criteria; for
tasks that do not have specified
mastery criteria, imposed lesson con-
trol is useful for tutorial, and internal
control useful for drill and practice.
The ability to establish mastery of in-
structional objectives makes external
control desirable under many circum-
stances. When no fixed mastery
criteria exist, however, there is little
to lose and potentially a great deal to
gain in increasing learner control.

f. Imposed lesson control is more ef-
fective for unfamiliar learning tasks,
and learner control more effective for
familiar learning tasks (Ross &
Rakow, 1981; Tobias, 1981). The
degree to which learners have
familiarity with to-be-learned infor-
mation affects the accuracy with
which they can make informed con-
trol decisions. As familiarity
decreases, the amount of structure
and explicitness of the instruction
needs to be increased. As learners
become increasingly familiar with the
information to be presented, they ap-
pear to become more adept at
evaluating their performance, and
can make more effective choices.

Older students perform more effectively
under guided learner control; younger
students perform best under lesson control

d. Lower-order intellectual skills are
best taught using lesson control;
higher order skills may be best taught
using learner control. In general,
lower order intellectual skills tend to
be readily and uniformly classified.
Considerable agreement exists, for
example, for simple discriminations,
concrete concepts, and rules. Such
skills may be addressed very efficient-
ly by presenting the basic bodies of
instruction to learners under imposed
program control. On the other hand,
higher order intellectual skills, such
as those involving problem solving,
require a greater level of abstraction,
integration, and application of infor-
mation. As such these skills may be
more amenable to the application of
individual judgements as to when and

g. Students who perceive themselves
as internally governed, i.e., assume
personal responsibility for their per-
formance and behavior, perform best
under internally controlled CAI; stu-
dents who perceive themselves as ex-
ternally governed, i.e., respond to
imposed instructional demands, res-
pond best to externally controlled
CAI (see Carrier et al., 1984;
Holloway, 1978). Although the find-
ings are not definitive, the orientation
of the learner, that is the extent to
which the learner believes that s/he is
affected more by external versus in-
ternal events, may be a useful con-
sideration in determining who might
be a receptive candidate for transfer
of instructional control. If a learner is
already oriented to assuming per-
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sonal responsibility for their learning,
internal control techniques might be
an effective instructional technique.
Students who are not oriented this
way, however, may experience
greater difficulty when required to
monitor their learning, make deci-
sions regarding options, and other-
wise adapt to a learner control pro-
cedure.

4. Internal control strategies should
include some form of coaching to assist
learners in making informed decisions
(Ross, 1984; Tennyson & Buttrey, 1980).
Learner control is not compromised by
coaching on such topics as cumulative
performance, comparisons to expected
standards, recommendations for ex-
amples, and a variety of other topics. To
the contrary, failure to provide mean-
ingful guidance can prove frustrating to
learners in that they may be unable to
make intelligent, informed choices.

5. Internally controlled lessons
should include a "catch net"” to identify
ineffective learners. It can become not
only ineffective, but also frustrating, for
students who experience difficulty to at-
tempt to proceed through a learner-
controlled lesson indefinitely. In the
author’s experience, the inclusion of er-
ror detection procedures, designed to
make alert the student and the instructor
to problem learners, are desirable. As a
fail-safe, learners who are struggling
during internally controlled lessons
should be identified, advised in
strategies to improve their judgements,
or counseled to consider externally im-
posed options.

effective at each decision point.

7. Structural guidance, such as pro-
vided through the Events of Instruction
(Gagne, Wager, & Rojas, 1981), should
be provided in both internal and exter-
nal control designs. Regardless of the
CAI control procedures adopted, ra-
tional, time-tested instructional com-
ponents should be included. Learners in
internally controlled lessons should be
encouraged to participate in key lesson
components, such as practice and feed-
back, in order to improve the probabili-
ty of learning intended information.

8. Conventions in the use of locus of
instructional control should be consis-
tent; changes in control procedures
should be explained to the learner.
Uniform protocol in CAl is important
not only to screen-face design (Heines,
1984), but also to response expectations
(Hannafin & Peck, in press). Learners
should develop consistent expectations
of the control orientation of instruction.
If changes in procedures are made,
learners should be advised in order to
ward off possible frustration.

9. If initial learning is ineffective
under one control strategy, switch to the
other control option (if available). In the
author’s experience, an initial, but un-
successful, pass through a lesson often
helps to orient the student to review or
remediation. Learners who interact with
externally controlled lessons are likely to
have learned from their initial exposure
to the information. In such cases, they
may be capable of making very well-
informed choices as to where additional
instruction is needed. Correspondingly,
learners who have experienced difficulty

Instructional technologists have been ac-
cused of promoting hardware rather than
intelligent and informed instructional ap-

plications.

6. Internally controlled lessons
should include the “exemplar path” nor-
mally prescribed by the designer for ex-
ternal control. Assuming a designer has
identified a path deemed to be most ef-
fective, common sense alone dictates
that internally controlled lessons pro-
vide at least the same option. It would
appear senseless to exclude the instruc-
tional sequence and activities advocated
by a professional designer in order to
defer entirely to an open-ended learning
sequence. Learners should be advised as
to which options are thought to be most
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with a learner-controlled lesson format
may profit from the macro-organization
provided through the externally con-
trolled lesson. Alternating formats may
also reduce perceived repetition.

10. Monitor the frequency of usage,
and the effectiveness, of different in-
structional paths for both internally and
externally controlled CAI lessons. The
issue of how many, and what types, of
lesson control options to include is
unresolved. In a preliminary study
regarding instructional path selection
and effectiveness conducted by the

author, effective and more able Jearners
were found to be more consistent in their
use of examples, practice, and repetition
than ineffective and less able learners.
However, the effectiveness, and necessi-
ty, of such options for high achievers
has been questioned (Clark, 1982).
Recording the control choices of learners
will help to identify unnecessary op-
tions, as well as those options that are
most frequently used by effective versus
ineffective learners. It is easier to
evaluate and to revise existing lessons,
as well as to plan future lesson options,
based upon such information.

Closing Comments

These guidelines should provide a
basis for further study. Certainly, the
guidelines require validation across a
variety of settings and subject areas. It is
also possible, as suggested in related in-
structional research (Hannafin, 1981),
that locus of control effects may be
related to factors other than achieve-
ment. For example, the effects of learner
versus lesson control on non-
achievement measures such as attitude,
persistence, and continuing motivation,
should be addressed.

As an instructional medium, the com-
puter offers options that are tempting,
but perhaps unnecessary and everi con-
traindicated in many cases. The impor-
tance of harnessing the instructional
potential of the computer cannot be
overstated. Instructional technologists
have been accused of promoting hard-
ware rather than intelligent and inform-
ed instructional applications. The
emergence of the computer, and the
range of its instructional capabilities,
makes the computer a unique challenge.
Consideration of the proposed guide-
lines, while offering no guarantee of ef-
fectiveness, will provide a start in
assisting designers to apply the
capabilities of the computer in a well-
informed, systematic manner.
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