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ABSTRACT

The availability of audiovisual equipment offers

teachers a wide choice of teaching tools and increases the importance
" of careful instructional planning. This paper addresses the

responsibility of teacher educators for teaching not only the use and

.seléction of these resources, but alsoc basic instructional design. A

brief synopsis of the instructional design process is presented.

Suggestions are made for rodifying teacher education curriculum and

for further research on the teaching of 1nst:nctional design
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‘o Instructional Design and Research on Teacher Education
: o Francis E. Clark and Jay F. Angert | - o

There 1s an air of change and of anticipation 1n‘q%§truqtional
medfa research, stemming from an awauhess of the new role for in-
structional technology in designing effective learning environments:"
One indication of the new direction can be seen in the symbolism of
the recent tiﬁle change made by the Association of Educational Com-
munications and Technology for one of its national journais. The
change from Audiovisual Instruction to Instructional Innovator,
commencing with the ‘January, 1980 issue, represents.a belated recog-
nition and a tacit acknowledgement of an emerging educational tech-
nology philosophy. Other indications are reflected in the reduction
of gross media comparison studies (Fleming, 1970; Levie & Dickie,
1973; Schramm, 1977). in the calls for research integration stressing
interdisciplinary cooperation (Broudy, 1972; Kuhn, 1962; Petrie, 19763
Randhawa, 1978), and in the calls for renewed ties of educational tech-
nology research with communication theory (Hi11, 1978; Mielke, 1972),
resulting in the direct calls for new media research directions (Clark
& Angert, 1980). |

Apparently, there is no longer a need to prove that technology
cah indeed teach at least as well as the teacher, if not better. 1In
short, the audiovisual orientation is out, and the instructional de-

aign orientation is in. As a descriptive term for the educational

technology field, "media" is out; "resources", as a more generic term,




-]

is in. The difference between ghese terms is largely one of conno- - \
tation rather thaa denotation; thus the current emphasis on “resources”

*e

is largely symbolic.' The persistent association of the term “media"“
with "plug-in" devices is an unfortunate characteristic of a philoso-
phy that many educational technology professionals would rather forget.
Today, “appropriate technology" are the by-words; if the blackboard is
most appropriate in a particular learning situation, today's instruc-
tional designers feel comfortable in urging its use.
A full understanding or eien acceptance of the_significance of
these changes is by no means prevalent among professionals in the edu-
: cational_fechnology field. It seems fair then to ask, "How prevalent
is the knowle&ge of the instructional design orientation‘among teacher
e educators, whose 1nterésts may be focused in areas quite removed from
concerns with media and educational technology?* While this question
is obviou§ly beyohd the scope of the presgnt.paper, we can look briefly
at two related questfons: (1) With this new emphasis, what advice can
we offer prospective teachers regarding resource usage and selection?
and (2). What are some of the implications for teacher education re-
search as a result of new educational technology orientations?
Unfortunately, positive suggestions based on generalizable re-
search evidence are virtually nonexistent. The comments regarding
media research utility are damning (Cronbach and Snow, 1977; Dwyer,
1978; Fleming, 1970; Hawkridge, 1973; Heidt, 1977). To be sure,
media research haé had its share of methodological problems (Cron-

. ' bach & Snow, 1977; Dwyer, 1978), but then most research within the

©
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o h social sciences has been beset with similar problems. Of perhaps
greater.significance are the conceptual problems that have plagued
media research efforts. As both Conway (1967) and Knowlton (1964)
have observed, media researchers have made no consistent distinction
between the sensory modalities (audition, vision) involvec in com-
munication and the coding system (digital, iconic) 1ncorbofated in
the message. The importance of this distipction has been amplified
by Salomon (1974). |
Salomon (1974) argued that media need not be represented only in
terms of presentation techpiques or technology systems (e.g., tele-
vision, computer assisted instruction), but also could be represented
as consisting of messages (e.g., content) or symbolic systems. This
- last method of representation has received the least emphasis. In
delineating the potential elements in a taxonomy of media attributes,
Salomon described a tentative hierarchy of symbol systems (e.g., |
digital, fconic), coding elements (e.g., dimensionality, iconicity),
secondary coding systems (e.g., editing, sequencing), and such addi-
tional features as complexity, redundance, and ambiguity. In a
review of Salomon's analysis, Schramm (1977) acknowledged the desir-
ability of such a taxonomy, regretted that it was .not close at hand,
. and admitted that media researchers have "only the foggiest of {deas
about the area that Salomon is opening up" (p. 87).
It seems fair to ask whether pre-service teachers can succeed {n
the analysis of instructional communication where so many research-

ers have apparently failed. If one assumes that most prospective
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_teachers are not burdened with the disciplinary myopia attributed to !

et

many researchers (Broudy, 1972), then an affirmative response to this

L ¥

question is certainly possible.

It is undeniable that a considerable amount of classroom instruc- -
tion, devoid of experimental controls or constraints, frequently pro-
duces learning 6f practical significanée. Intuitively, many teachers
manage to derive an optimal blend of personal style, learner and
resource characteristics, and an understanding of task requirements
through a consideration of psychologicai, sociological, and physio-
logical factors. Instructional researchers could benefit from an
adaptation or'application of the eclectic approaches of "successful"
teachers to the design of educational reseqrbh. Thus far, this: has
- not been done. Mielke (1972) concisely stated that: "Stepping into
a classroom does not invoke a new set 6f principles about human be-
havior. As education and educational technology develop veyond
traditional structures and missions, the relevance of general areas
such as mass communication becomes inescapable" (p. 393).

Obviously, teachers do design instruction, and the "effective"
teacher often makes design decisions which are theoretically sound.
The reasoné; perhaps, may be inappropriate (e.g., reliance on the
blackboard out of convenience, or fear of equipment failure), but
-the bottom 1ine may still be the same -- effective instruction often
results. Travers (1964), for example, has pointed out that an in-
structional decision to utilize the blackboard is potentially con-

. sistent with the theoretical principles of relevant cues, stimulus

©
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"~ reduction, and limited channel capacity. The emphasié on highly real-
istic materials, he asserted, was the "worship of a false God" (p. 380).

P

.

This emphisis on realism, he also-noteo, has enjoyed the status of a
cornerstone in the audiovisual field for over forty years.

The message, therefore, to teacher educators {s that Judgma;ts
regarding teacher effectiveness or creativity should be based not on
an observed willingness or unwillingness to use technological devices,
but rather on the decision structuée utilized to select the appropiiate
resources. Moreover, any conclusions concerning teacher candidates
made in this regard should be carefully tempered with the further un-
derstanding that those who do show films and slides or use overhead
projectors are not necessarily innovative, nor do they automatically
ensure 1nstrﬁctional effectiveness through their propensity for
- "devices." |

As instructional designers, teachers will engage in some basic
instructional design activities, primarily task analysis. It is
incumbent upon teacher educators to emphasize the skills involved in
this activity. If sound instructional decisions are to be made,'
teachers must be taught the skill of carefully analyzing instructional
objectives. This will involve the classification of tasks as to type
of learning 1nvolveq, the specification of the specific internal and
external conditions a task may require (Gagné, 1977), and a matching
of these characteristics to resource, learner, and teacher attri-

butes.
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Therefore, 1nstruction.shoujd concentrate on the process of
© collecting information necessaﬁy to reach decisions about what to
teach, how to teach, and how much to teach, in relation to re--
straints such as costs, time, space, equipment.-te;cher competen-
cies, and the group "makeup." In essence, the analysis should lead
directly to an instructional design that specifies preplanned jn;
teractions within, between, and among the teacher, the learner, the
task, and the resources (materials, equipment, and methodologies),
resulting in an instructional environmant where responses are pre-
dictable. A brief synopsis of the 1nsﬁruct16nal design process,
as we perceive it, may help clarify the above position.
Pe}finent learner characteristics may be derived from the iden-
’ tification of ‘those individual or group attributes (e.g., modalities
of inference, cultural determinants, and symbolic orientations) that
can be combined to form a schema for the selection of individualized
or group instructional strategies (packaging, tutoring, pacing, me-
diating, sequencing, programming, grouping) based upon learner
strengths. Sinﬁe the teacher is also an integral element in the
system, a similar self-appraisal becomes appropriate.
When considering resoui'ce attributes, such as the coding system,
intent, etrategy, and restraints, answers to the following questions
serve as guides in designing and selecting resources. Is the content

of the message primarily digital, 1con1c,ﬂor.a combination? Is the

-~

intent to reinforce, reinstate, providé repetition, or verify? Is
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the strategy of the stimulus sensory (active), or vicarious (passive)

in nature? Are thoro cost, time, equipment, or space restraints?

(X4

In establishing the conditions for.instrqction. the preserqup
teachers should first identily the task in the form of an objective;
classify the objective; and identify both the prerequisite internal
conditions and the external conditions to be controlled during in- '
struction. | | B |

At this point in the design, decisions about the instructional
conditions are made. Idenfifigd characteristics of the t&aéﬁer,
learner, task, and resources are now considered. The teachers ob-

" jective is to correlate the resources (whatever they may be), to the
external conditions of the task and the internal and external attri-
- butes of the learner. This deéision structure disciplines thinking
and allows the preservice teacher to make systematic comparisons that
they may otherwise fail to perceive. The averriding purpose of our
instructional system is to differentiate and coordinate personpel,
time, and available resources to maximize the learn1n§ opportunities
for all students. Need1ess *0 say, the obstacles to be overcome be-
fore this level of sophistication is reached by teachers appear to be
enormous. |
First, many pre-service teachers show difficulty in both construc-
ting and appreciating the utility of behavioral objectives. If the
disdain for the specification of learning outcomes in precise terms
remaing prevalent, what chance does an even more finite analysis have

to escape the label of "excessive nit-picking?"
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Second, pre-service teachers receive a 1imited amount of training .

in the diagnosis and remediation of learner deficiencies, but a woe- \,

fully inadequate amount of time is spent in identifying learner capa-
bilities. If instruction is the transhission of information from.oné
person to another, and we communicate with learners through the senses
of hearing, seeing, touching, smelling, and tasting, then thése learﬁer
. capabilities and preferences becoﬁe important considerations in the
design of éhe message. Whether the lea;ners think in terms of Eelg-
tionships or differences, or are more receptive to d;gital than iconic
referents, are but two examples of capabilities with potential signif-
1§ance for instructional Qesign decisions.
Third, our considerations of.téachers as designers must be tem-
- pered with an appreciatios for their understandable temptation to
~bandon decisions of instructional design or resource effectiveness
and leave it to the so-called experts (producers of commercial ﬁate-
rials). One vitally needed area of increased emphasis in teacher N
education includes resource evaluation based, to a large extent, on
task analysis. It would also be worth devoting a lecture or two to
the marketing techniques of materials producers, and the problems
created by the inappropriateness of commercially produced materizls
for specific instructional tasks.
Fourth, we must recognize that teacher propensity to use "devices"
is partly a result of undergraduate training in "how to" media skills.
We must further recognize that, although there has been a shift in

- emphasis from media user to instructional designer, the teaching of

10
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“how-to" skills {s still a basic necessity, especially for desensitiz-

.

ing "equipment-shy" individuals. However, unless these skills are °

(N 4

balanced with an understanding of some theoretical princ1p1es, the

"thrill" or smugness associated with technical competence may lead

to false expectations of resource effectiveness, and ultimately to an

1ncfeased reliance on a few favorite resources which come to be con-

sidered universally appropriate. |

Fifth, we must recognize that teachers who do show a preﬁileetion

for selecting electronic‘resources, based on their intuition that these.

media possess intrinsic motivational qualities, often face a paradox

which is not easily resolved. Research Qas shown that learning effec-
~ tiveness does not. necessarily parallel preferences (Dwyer, 1971; Travers
- | & Alvarado, 1970), and yet, the affective responses these media arouse
may be more important for sustaining and thereby for enhancing fﬁture
learning possibilities. In the long run, it may be more important tﬁ
capitalize on spontaneous interest and to sacrifice, temporarily at
least, superior learniné. Untiilresearch supported guidelines are
formulated, we must trust teacher Judgment in this regard.
‘ A simple solution, of course, to this whole problem of resource
selection and usage would be to direct prospective teachers to the
available taxonomies and systems for media selection (Levie, 1977).
These, however,'reflect a preoccupation with technical considerations

(e.g., convenience, portability) and are relatively short on instruc-

tional design considerations. This is not to say that these technical

11
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restraints aren’'t important, but if instructional effectiveness rather

than temporal or fiscal economy is the first priority, then technical
considerations should be.secondary.

" While research to date has taught us wodfully 11ttle about what
to do in terms of resource selection, it at least has taught us what
we should not falsely expect physical technology to accomplish. Pﬁys-

" {cal technology can nejther replace sound intellectual technology (in-
structional principles) nor reduce the necessity for incorporating
them into materials and methodologies. We know this both from the
gross media comparison studies (e.g., film vs. television) showing
no significant differences mora often than not, as well as frum re-
search studies indicating learning effectiveness when reinforcement,

- feedback, motivation, and other behavioral principles are included

(Gagné, 1977). ‘

What is needed now is research evidence that the teaching of
instructiondl design techniques will result.in their application and,
further, that their application will make a difference in the results
of instryctjon. Should the future research in this area provide more’
posjtivg’gu‘d!lines than past research efforts, we may be afforded an
opportunity'to refine our teacher effectiveness evaluation technigues.
Prospective teachers may be evaluated not merely on the basis of ob-
served student outcomes but, additionally, on the clarity, originality,
and soundness of their instructional design decisions. It is quite
possible that these considerations may be a better predictor of future

teaching success than the measures we currently employ. At the very

12
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least, it will give iomn indication of those téachers who analyze,
with some depth, their instructional activities. This may be the
most positive benefit of all.

' 4

The suggestions we have made for modifying either teacher edu-
cation research or instruction ought to be followed by certainuﬁre-
cautions. Many of us find it difficult to break from the "teach as

" we have been t&ught“ syndrome. As & result, some teacher educators
teach-people how to writéobjectives without written objectives to
gquide the instruction; some teach people how to.individualize instruc-
tion via the lecture; while still others teach people how to produce
instructional resources, such as non-print media, without employing.
non-print media. ‘

- As teacher educators, we make the decisions which spell growth
or stagnation, perfbrmance or préten:e. It is true that all teacher
cbmpetencies cannot be identified through criticﬁl-incid@nt methdol-
ogy. Nonetheless, much of the content that we are teaching would
probably be eliminated if it were based upon observations of ourselves.
Since most human beings learn best-through practice and example
(modeling), the only légical way out of this situation is to practice
what we preach. Otherwise, how can we justify a teacher education
curriculum whose content includes competencies and procedures that we
ourselves do not hold or apply? Likewise, how can we justify our
criticism of preservice teachers who conclude that teacher education

is at worst hypocritical, or at best, an irrelevant bore?

. 13
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Lastly, we must understand that the first priority of teachers,
particularly pre-service teachers, is syrvival.‘that the tembtation

of teachers to redesign instructional objectives to match available

. materfals {s great and, that until teaching as a profession is less

labor intensive and more technology intensive (both intellectual and

physical), sound resource design and selection decisions may not be -

made.

14
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