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Non-notational

Notationality

to compensate for the learner's weaknesses.
For instance, a medium such as television im
proves learning in the measure that its sym
bolic elements help to short-circuit difficult
mental operations that human beings could
hardly go through on their own (1971).

Thus, in the process of instruction, for ef
fective communication, the cognitive de
mands of a task have to be matched with the
skills required by the coding elements, and
the level of the skills mastered by the learner.

Verbal and Visual Systems

Another concept that deserves to be ex
amined in Salomon's work is "notationali
ty". To be notational, a system must con
tain elements which have segregated and dis
joint referents, with a one-to-one corres
pondence between them. For instance, a
musical score would be a notational system,
and language is partially notational since it
involves many ambiguities (1979).

According to Salomon, a verbal mode of
presentation will facilitate performance
especially if a person is more or less capable
of producing the requisite verbalization on
his own. An appropriate verbal presentation
can open doors and arouse the desire for the
acquisition of knowledge.

The cognitive development plays a special
role in determining the quantity and quality
of intellectual translation necessary for com
prehension. Salomon argues that young
children seem to be in need of transforming
verbal messages more often into nonverbal
representations, while older children process
verbal messages directly and seem to convert
less (1979).

Pictures may have the possibility of com
municating more and better because their
symbolic codes are closer to the internal
representation that the learner must generate,
according to his cognitive make-up and to
the demands of the task. For example, if a
learner is more proficient with a pictorial
presentation, a verbal one may be more
demanding and vice versa.

Examples to illustrate this aspect could be
placed as below:

Language

Notational

Salomon's work in the field of media soft
ware is the most important for understand
ing the relationship of media to cognitive
processes. His major propositions relate to
the role of media symbol systems in the
cognition and development of intellectual
skills (1979).

Salomon's compensatory model suggests
that learning is improved when translation
processes are short-circuited or circumvented

The rationale of this exploratory study is
based on the work of Gavriel Salomon and
Wilbur Schramm. Establishing the current
state of knowledge is important since it will
allow us to lay the groundwork in the devel
opment of media software.

We will examine the beliefs and proposi
tions of Salomon related to the compen
satory model, to the verbal and visual
systems with varied degrees of notationali
ty. Then we will present the concepts of
iconic, verbal and analogue codes, according
to Schramm.

Salomon's Work

Salomon advances a theory relating media
symbol systems to learning and thought-pro
cesses, and so offers some propositions about
the mental skills enhanced by coding
elements (1979). He increases the fundamen
tal understanding of mental operations re
quired by media use.

Compensatory Model
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Rationale

What happens in the thought-process of
the learner when he is using different media?
What particular features of the coding
elements are responsible for the improve
ment? We don't know! So it would be im
portant to include the participation of the
learner in the evaluation of the product along
with the development of instructional media.

This work is a tentative suggestion of pro
cedures for developing media programs. It
will contain two parts: the first part will
establish a rationale for the development of
media programs, and the second will present
some stages in the development of media
software with applications in photography.
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Figure 1.
The compensatory model with media sym

bolic systems.
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Presentation Strategies

A rough design is prepared in order to
achieve the desired outcomes.

We think that a slide-tape C<luld illustrate
the principles of photography. A sequence
on video-tape could demonstrate the pro
cedures used when taking pictures. For the
application of general principles, a camera
and a film could also be useful.

We suppose that learning can be enhanced
when translation processes are circumvented
or short-circuited for the learner. For in
stance, in photography it could be difficult
to understand clearly the meaning of "light
writing", but if explained with an adequate
coding system, the process is presumably
facilitated, with a correspondence between
the coded message and the mode in which
it could be best internally represented.

Design

Understanding the principles of
photography permits us to convey ideas or
feelings in pictures more adequately. And for
a teacher who wants to learn to produce,
analyze and use pictures with children, it is
necessary to be able to communicate a mes
sage by visual system as well as by a verbal
one, in order to adapt his teaching to the ap
titudes of the learner. We know that the
cognitive development varies with regard to
the age. According to the subject matter it
requires a more or less higher degree of con
creteness and abstraction.

In fact, photography is not just a matter
of technique, but really a question of
aesthetics. Thorough observation, awareness
of the environment, and technical expertize
are necessary to convey different messages.

The feeling which has to be expressed re
quires proper combination of light and preci
sion on image. If someone desires to reveal
joy, softness, tenderness, he will not portray
sadness, or inspire pity. Certain conditions
of light or kinds of films are more appro
priate than others to convey a particular
feeling.

Also, if one wants to isolate an object or
a person on a picture, he will use a different
technique when he wishes to present them in
a large context and vice versa. He can vary
the depth of field, choose a slow or a fast
film, select adequate speed combined with
appropriate f-stop.

The isomorphism with internal representa
tion has to be examined in order to save
useless mental elaborations while assuring ef
ficient learning.

To facilitate successful learning we need
to assign methods to students on the basis
of prior knowledge of their abilities. Thus,
pertinent learners' differences must be taken
into account as factors in media software
development.
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use two screens differently for a visual
display?

In order to render a special idea, are
diagrams of the inner part of a camera
helpful to understand the result of different
combinations of speed and aperture?

We think it is very important for a teacher
to be able to adapt his teaching methods to
the varied skills of the young people and to
help them develop their abilities in different
fields. An instructor who could master only
verbal system or only visual system, would
be limited in his means to face learners whose
aptitudes require other treatments.

When deciding upon concepts to be
taught, it is important to consider the desired
results for the respective learners. For in
stance, to learn some generalities about
photography, the individuals involved should
develop skills that enable them to operate ef
fectively under various circumstances, which
require similar abilities: analyzing visual
displays, comparing spatial elements, syn
thetizing factors and applying them, in the
solving of problems, etc.

The compensatory model looks for
isomorphism between the presentation of
concepts by coding elements and represen
tation to the learner's intellect. Media are
vehicles and we have to discover how, under
the best conditions, they convey concepts
that comply with the mental process.

It is possible that some people learn about
photography faster and better if the message
is presented through a digital code and the
degree of abstraction conducted through syn
tax and vocabulary.

In photography how could the non
notationality of a picture help a student
understand depth of field? To communicate
a special feeling in a picture, and in order
to unite many factors as aperture size, length
of exposure, distance of the object, etc., in
what measure would a student need a more
notational system, for instance, verbal
language?

To cognitively understand photography,
would it be helpful to use diagrams that may
be more notational than pictures? We need
to understand how different degrees of nota
tionality interact in the learning of concepts.

Concepts to be Taught

Some characteristics of the target audience
deserve to be identified in an attempt to ap
ply a compensatory treatment in a special
task. For instance, it is important to discover
how people with fluid abilities or crystallized
abilities react with some specific coding
elements. Can they instantly form visual im
ages to anticipate a kind of picture, or do
they depend upon verbal strategies?
.To demonstrate the processes of taking

PIctures with variable depth of field, do they

Target Audience

tives are in the cognitive domain. To attain
them, a compensatory model could be ap
plied with coding elements, specifically
adapted to the visual system, and aided by
verbal and analogue symbolic codes of varied
degrees of notationality.

In a work like photography, two levels of
performance objectives should guide the
process:

A terminal performance objective that the
learner should have reached at the end of the
course: the student should be able to analyze
factors which express some ideas or feelings
in pictures, to apply procedures in taking pic
tures and to synthetize his knowledge in
order to communicate ideas and feelings by

) means of photography.
Some enabling objectives or sub-objectives

Iwhich state the essential behaviors for the
learner, to achieve the terminal performance
objective:

I The student enrolled in the Photography

l' Class I, should be able:
To itemize some principles of photography
when given a written test;
To analyze factors expressing an idea or a
feeling, when shown pictures and given a
written test;
To translate verbal systems of photography
into symbolic statements and vice versa,
when given a written test with pictorial
matter;
To apply the procedures for taking pictures
as judged by a committee, when given a
35mm camera and black and white films;
To synthetize understanding about
photography for expressing specific ideas or
feelings when taking pictures with a 35mm
camera and color film by a committee.

We know that objectives often surpass one
another but the thing to look for is the main
emphasis of the objective, and here, we could
deal specially with what a student should
know and comprehend about principles of
photography in order to solve problems
quickly when taking pictures for a specific
objective or a particular task in a class.

Behavioral Objectives

In a module formulated in photograp~Y,
we emphasize "thinking" , so that the obJec·

In the development of media software, ef
forts must be concentrated in order to know
how the learner is processing the knowledge
he is acquiring, and how he is developing
skills. We need to examine the psychological
consequences in the use of symbolic systems
to provide the necessary mediators in a com
pensatory approach.

In this second section, we suggest some
stages for the development of media; the
model to be used is inspired by the Instruc
tional Development Institute, and it will be
applied in photography.

First, the behavioral objectives must be
defined, and some target audience
characterestics need to be identified; then the
concepts to be taught will be planned, and. a
rough design for presentation strategie~ WIll
be prepared. A formative evaluation ~ilIbe ,
proposed to revise the design before fuus~ng
the production and making the summatlve

evaluation.

Development of Media Software

Analogue code originated from the digital
and analogue computer, but is nearer to the
iconic code. For example, in spoken Ian·
guage, there are analogue elements: tone,
rhythm, voice quality, and so on. The dif·
ferences between iconic, digital and analogue
codings are just beginning to be understood.
So the theory for the best use of these coding
systems must emerge in the future (1977).

The current research on instructional
media software requires continued studies on
content, how learning is acquired by the
human being, or what aspects have helped
in the process of developing skills or acquir
ing knowledge. Schramm, as well as
Salomon, emphasizes the symbolic systems
of the media that could affect learning.
Figure I shows a synthesis of their points of
view.

Analogue Code

trasts with the digital system. Simple viSual
information may be assimilated all at once.
The learner is encouraged to move around
and pick out the cues that interest him.

This code is concrete and invites the in.
dividual to wander from it to meanings he
can extract and verbalize when necessary. In
the human brain, the iconic impressions are
often intense and resilient to loss.

ANALOGUE
CODE

Iconic Code

The iconic code of pictures exhibits con-

Schramm borrows the name "digital"
from the computer and he gives some fea
tures of the digital system used by the printed
media: it can present pre-packaged informa
tion quickly, however, it offers only a few
cues but a lot of possible combinations.
Equally, the digital codes (print, spoken
language, mathematics) are used in the learn
ing of basic mental skills (1977). It may lead
the user from abstraction to assigned mean
ings. So it helps the learning process for peo
ple able to handle abstraction.

DIGITAL
CODE

MEDIA

COMPENSATORY MODEL

ICONIC
CODE

Digital Code
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Schramm also helps to understand and to
advance a better use of educational media
software. His work is worth examining for
the purpose of guiding the research.

Schramm's Concepts

Salomon hypothesizes that non-notational
symbol systems require fluid ability, and
notational symbol systems require crystal
lized ability. Even if it seems hard to discover
which type of recording abilities is demand
ed and by which symbol system, it is impor
tant to explore this field of knowledge that
offers interesting issues.
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Dr. Denis Hlynka will assume the editor
ship of the Canadian Journal of Educational
Communication on July 1,1982. Dr. Hlynka
is an Associate Professor in the Faculty of
Education at the University of Manitoba. He
holds a Ph.D. in Instructional Development
and Technology from Michigan State Uni
versity. He has published articles in many
Canadian and international journals.

Dr. Hlynka will edit his first issue (Volume
12, Number 1) during the fall. The deadline
for material for that issue will be August 1,
1982.

14th Annual Conference on Visual
Literacy
Vancouver, British Columbia
Nov. 17-20, 1982

"Seeing Ourselves - Visualization in a
Social Context" is the theme for the fall
visual literacy conference. The .1982 con
ference will explore the process in film,
television, still photography, architecture and
other visual media.

Keynote speakers include John Culkin,
founder of the Centre for Understanding
Media; Freeman Patterson, world famous
photographer; and John Hirsch, director of
Stratford Shakespearean Festival.

For further information, please
contact:
Dr. Patricia Groves
Sociology Department
Capilano College
2055 Purcell Way
North Vancouver, B.C.
V7J 3H5

Of Interest

CJEC's
New Editor

Computers Anyone?
AMTEC members who would like to form

a special interest group in computers, com
puter technology and software should con
tact Mr. Ron Eyre. Mr. Eyre will help to
organize a SIG in Microcomputers in
Education.

To obtain further information and to ex
press interest contact:
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dent's cognition.
1. Some learners may be engaged in construc

tive activities, in beginning with pictures
from which they will induce the
principles.

2. On the other hand, some learners may be
led in mental operations by presenting
them with principles before giving ex
amples by pictures.

3. We have to try different degrees of nota
tionality to know when learning improves
according to the types of learners engaged
in the process, we should also use dif
ferent degrees of notationality to facilitate
mental elaboration.

4. To compensate for low aptitudes in a
visual task, we may assume that using
some plain diagrams and directing the
learner's attention could help to demon
strate relations between concepts and
thereby save mental operations.

5. When facing a task like photography with
certain types of learners in a compen
satory model, we have to know in which
measure is a verbal system necessary.

6. Do the learners maintain their preferred
strategy? We have to help them develop
skills that would, in many cases, shorten
the way and restrain useless activities.

REVISED DESIGN

PRESENTATION
STRATEGIES

TARGET AUDIENCE
CHARACTERISTICS

1 Figure 2 .
Stages m the development of media

software.

This brief study of the work of G.
Salomon and W. Schramm allowed us to ex
amine their thought about the symbolic
systems of media. This appeared as an im·
portant rationale to lay the groundwork of
media software.

We suggested some procedures to develop?
instructional media programs including the t
participation of the learner along with the
preparation and evaluation of the produ~,

Much research and experimentation IS

necessary to discover the characteristics. of
the media related to the learning of speclrlC
tasks, and to know the ways of matching ap
titude and treatment for enriching the stu·

Revised Design

When correctly applied, evaluation and
revision reduce the need to spend time and
money uselessly. A close observational and
experimental method will permit one to as
sess and revise the production at a point
where results will improve the media.

The final production will be concretized
only after many trials and errors. Thus, this
procedure presents a more realistic opportun
ity to foster learning. Rather than exclusively
planned and prepared material by the in
structor, and without the use of tests, re-tests
and revisions, the above mentioned model
allows for a direct to co-relation between the
skills of the learner and the methods applied.
Figure 2 presents the stages we suggested.

Conclusion and Recommendations

Finally, a summative evaluation involving
a larger group of students will determine how
the last version will realize the final outcome.
After a period of instruction, some tests
could be administered to the group. At a
later date, another form of the test could be
administered to assess the durability of the
learning process and the effectiveness of the
compensatory model as applied to the apti.
tudes and the respective methods emploYed.

This formative evaluation will make US
discover if our product is working Or not
and what has to be modified in the fIn~
design. According to the needs of a compen.
satory approach and in response to the goals
of instruction, we might find out that dif
ferent versions are necessary.

Summative Evaluation

Describe your mental process for
understanding the concept or principle.
- How do you develop your response?
- Do you verbalize to yourself when shown

a picture? In what order?
- Give the step-by-step sequence you are us

ing to analyze a complex picture.
- For problem solving, could you imagine

what would happen and what it would be
like? How did you determine your
answers?

By means of these questions and the like,
it would become possible for the teacher to
know the different operations by which
learning occurs in accord with various
degrees of abilities in the learners, and so to
assist the process by adequate compensatory
treatments, and to adapt the notational
systems that suit the best for the objectives
of the task.

When the media software is being con
structed, it has to be tested in detail by obser
vational methods to assess whether or not
learners are achieving, what they are mak
ing with the product and how they are or
ganizing the material in their mind. This pro
cedure puts the evaluation process at a time
when its results can be used for correction.

For instance, if non-notational symbol
systems require fluid ability, it is interesting
to cultivate this kind of ability in the learn
ing of photography. Observation, analysis of
the space, the conditions of light, and com
bination of factors, like speed, distance,
emulsion are required in order to produce
some personal vision of the world.

We believe that to promote creativity,
which is important in photography, the in
structor has to present many divergent ex
amples, to infer generalities, to model the
procedures, to call for practice, to develop
skills of thorough observation, internaliza
tion, etc. And above all the developer of in
structional media software must know how
the learners are proceeding mentally with the
symbolic systems used in the cognitive
process.

If visible finger movements are associated
with verbal code, this can facilitate the in
ternalization of the steps necessary to take
pictures. But we must evaluate with the
students these particular features of the
media, and investigate closely how every
coding element interacts with mental
cognition.

As the media software is being built and
experimented with a small group, some ques
tions could help the professor:

Formative Evaluation

Since we consider the development of in
structional media software as a constructive
process, it is necessary to apply two kinds of
evaluation: formative evaluation, to deter
mine "en route" failure, and summative
evaluation to assess success or failure of goal
attainment.
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As the learner cannot see the transforma
tion that occurs by the action of the light on
the surface of the film in the black box of
the camera, he has to reproduce in his mind
the reactions that happen in different con
ditions for special purposes.

In the event of changing the stimuli when
they seem to be more or less significant in
the learning of the task, we need to ask and
know what is going on in the learner's mind
when presented these coding elements
(iconic, verbal, analogue, etc).

Let us take some other examples to
demonstrate what we mean. If the learner
does not understand the concept "focus" in
photography, we may assume that a diagram
showing a lens and the pictures formed by
objects (on the film, behind the film, before
the film), could help to represent the infor
mation of images by objects located at dif
ferent camera distances.

It would be possible to explain the "depth
of field" by using only words, but very prob
ably the presentation of some pictures il
lustrating different situations would be more
efficient than long written descriptions of the
subject. In this case, the verbal system could
be a reinforcing strategy rather than a pri
maryone.

In order to penetrate the meaning of a con
cept like "depth of field", we could use a
double screen.

In written language, we think that
underlining, capitalizing, directing attention
with arrows, light pointers, could be ranged
in the analogue code, and could be appro
priate in photography learning. Understand
ing of the learners' cognitive process would
enable the professor to select intelligently a
compensatory treatment adequate for each
student.

Presentation strategies is a means the
teacher can use to compensate for some of
the students' weaknesses in the development
of skills or understanding. That could help
to discover which particular features of the
media software are responsible for the learn
ing and which coding elements could produce
the expected outcomes in the mind of the
human being according to his specific
abilities.

Evaluation

VOLUME 11, NUMBER 4


