










































































































































































































































































liar Objects: Most children have not seen

. These have been photographed in the

t the zoo. The man was cropped out. of the
ure and the hut was air brushed. (Fig. S-133).

(ii) REMOTE SITUATION; dinclude rare photographs

of situations that seldom are witnessed -- atomic expolsion,

Fig. 18 - A Remote Situation: A photograph of a real situ-
ation like this would be rare indeed. This




‘photograph was therefore posed and was used for
emotional effect.

(3) THOSE MOTIVATING NON-PRECEIVABLE SITUATIONS

Photographs which reader could not h
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retouching. In some instance it may be necessary to
tfake! g part of, or the complete photograph to produce

a desirable concept.

Fig. 17 Non-Preceivable Situations: Is partially the
motive of this illustration. Germs are in-
visible; to make the cough !'visible! clouds were
stippled onto the photograph to represent germs.
In such an instance the cutline should advise
the student of its unreality. (Fig. S-83).
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Bs YI'SBUAL SYNRBOLS
Are not intended to reproduce the direct reality but

merely_represent it. A map is not supposed to reproduce a view
of the earth -- it is a visual symbol -~ but a photograph looks
much like the subject as possible.

There are eight kinds of visual symbols used in learn-
ing: (1) Drawings (2) Diagrams (3) Cartoons (4) Charts (5) Graphs
(8) Posters (7) Flat Maps (8) Comic Strips. Each of these types
can be identified in “Sciencellndoors and Outw®,

(1) DRAWINGS: In drawings the sweep an& context are
more important than detailed exactness. A camera will reproduce
with precision, == a drawing usually need not be precise in its
minute detail. By means of a drawing, irrelevant detail may be
eliminated and only pertinenf outlines or portions included.

Drawings are used when (a) an event happens when no
one has a- camera handy, (b) editors desire a photograph of a
concept but can't obtain one, (¢) a photograph won't reproduce
clearly, (d) photography is hazardous, (e) a prehistoric scene
is to be represented in a near realistic medium.

(i) Common-descriptive drawings which were provided

because -a photograph was unobtainable, or because a drawing
can be clearer and more specific. (Fig. 18).

| . (ii) Technical-descriptive - the greater number of
drawings in the science textbook belong to this category. They
serve the purpose of establishing habits comparative observa-

tion of scientific detail. (Fig. 19), and (Fig. 20).



F16. 212. The squirrel® is -
adapted to its tree life by its
ability to turh its hind feet
backward to grip the bark as
i it runs down head foremost.

Fig. 18 A Common-descriptive drawing of a squirrel. Attention

is directed by -the cutline to the squirrel's hing feet.
_Fig. S-212. - ‘

CANADA BLUE PRICKLY

RUSSIAN

SOwW THISTLE THISTLE LETTUCE LETTUCE KNAPWEED DANDELION

Figs 19 Relative characteristics of each plant of this family
is reproduced in technically accurate outline. These
serve as identification guides for plant study.
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! Fic, 122. The flickertail gopher or Richardson’s ground squirrel. Note
| its small ears, eyes on the sides of the head, whiskers, and a trace of a cheek
! pouch. The skull shows the sharp incisors, a gap at the entrance to the
| *
i

cheek pouches, and good grinding molars. From the dental formula describe
the teeth.

Fig. 20 ' The skull of an animal is reproduced in accurate
relation to the head as the pupil knows it.

(iii) Directive: Drawing of this type are especially
designed to lead the reader through a thought process to a

specific conclusion.

oy X e Cre—

F.iG 7'; The ty ph;.:lid carrier at the summer camp. Trace the pathlof the
germs from the carrier to the drinking water. Show three places at which the
path of these germs could be blocked to make the water quite safe.

Fige 21 The direction function of this illustration is obvious
from the emphasis on the path of bacteria. The pri-
mary purpose is to direct the reader through a definite
thought pattern. (Fig. S-77)
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(iv) Dramatic Empahsis: Often a contrived drawing

' =

can portray a situation more vividly than can a photograph.

Fig., 22 A 'Dramatic-emphasis! type of wash drawing is re-
produced here-to show the supercharged power of this
contrived medium for a1ter1ng the attitudes of the
observer. (Fig. S5-319).

(v) Remote Situations and Objects: May be quickly
and easily illustrated through the medium of pen and ink draw-
ings with a high degree of selective arrangement of elements.

(F1g. 28)s

(vi) Non-Perceivable Situations: Illustrations

of non-perceiveble situations help to make concepts more zc-
curate and more generally useful, enabling generalization,

and extending and carrying over understanding from one thing

to another. It is important, then, that abstractions be brought

as close to concrete experiences as possible, if learning is to

take place. (Fig. 24).




Animals that feed
upon the flesh of
other animals are
called carmivorous
animals or carnivores.!
Without the protec-
tion of these carni-
vorous animals, we

should be literally e Th .

‘ 1G. . e mink kills many rodents.
eaten Out”Of house What animal made the wavy track at the

and home by ro- bottom of the page? Why are there tracks

dents. _ of only one animal along the side of the page?

The balance between rabbits and coyotes. Rabbits
living in a district where food is very plentiful, increase

SR A

rapidly in numbers. This increase provides more food for & B,k

the coyotes of the district, so they, too, multiply rapidly
(Fig. 123). As the coyotes become more numerous, they
Kill more and more rabbits, until the number of rabbits
begins to decrease. Food then becomes more scarce for
the coyotes, with the result that they increase less rapidly
or not at all. Now, because of scarcity of food, many of
them must leave the district or die of starvation. In this
way, the numbers of rabbits and of coyotes in a district
are kept balanced. This balance between the numbers
of different kinds of living things is called the ‘“balance
of nature.”

&

1Carnivore comes from the Tatin, carnis, flesh, and voro, devour.

@éﬁ;é »
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Fig. 23 Remote situations can be brought to
the observation of a student and can
contribute to his understanding. _
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ig. 24 Delineation of a non-perceivable situation can
motivate learning if its purpose and value is
made clear.




(2) DIAGRAMS: A diagram is a figure or a drawing made

ement or to facilitate a demonstration. They
are "skeleton forms" of the original, and are used in most cases

to expedite learning.

Diagrams consist o

i. Representations of objects entering into
central relationship.
ii. Verbal symbols used to name the parts, etc.
iii. Symbols such as dash-lines to indicate

motion, paths, etc.
Results from some research studies indicate that a
need for certain directives for the use of dizgrams is apparent:
1. Diagrams should not be used as a starting
.
place in the development of a concepte. (General science students
will have difficulty translating outlines into three dimensional
impressions). Diagrams should be used as a follow-up.
11. Students should be taught the concept behind
the contruction of cross-sections in general.
111. The meanings of Symbols such as arrows and
dash lines should be taught.
1V. A diagram should not be expected to com-
municate concept of motion.

Diagrams can be identified into three types:

o
{1 it
e
o)
9
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o
!
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(a) Those which communicate organizati

lationships such as a floral diagram:




Ca4 Cot S2+4 Pe

SILIQUE

Fi16. 6. Mustard flower from above. Same with a sepal and two petals -
removed. Can you find the stamens and pistil like these on your specimen?
The “floral diagram’ tells a botanist about the flower. The formula tells
the same story in “shorthand.”

Fig. 20 A diagram showing orginizational relationship.
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hips, such as a diagram of a carbon dioxide

generator:

Yeast

plants Lime 1
in sugar / water .. i
solution // \

Fi1G. 65. Yeast plants growing in a
sugar solution produce aleohol and
carbon dioxide. How is this gas used
in breadmaking?

Fig. 26 A diagram showing operational relationship.
(c) Those which communicate functional organiza-

tion as a diagram of function of the different

kinds of nerve endings.




(3) CARTOONS: A first rate cartoon tells its story
metaphorically fh}ough pictures and a metaphor can be more
powerful than a direct statement. It is in this sense. that
cartoons were inciuded in the design of "Science Indoors and
Out". The best cartoons make their point instantaneously --
its symbolism tells the message. On controversial subjects,
such as alcohol and tobacco education, cartoons used are
frankly one-sided, using every means to make its point, exag-
gerating some elements, reducing others. Like all emotionally

charged media, cartocons must be used with cawm and intelligence.




Losing eontrol of muscles, go |
does not walk straight. Sees ||
double. Does not think and !
talke clearly. Losing sense of
feeling. Noisy.

Appears more sociable and con-
fident in_himself when in com-
pany. Beginning to lose ac-
curacy in skills. Judgment
somewhat impaired.

Can scarcely stand. Scarcely
knows what he is doing. Mut-
ters to himsell. Feels about and
falls. Breathing becoming more
difficult.

Judgment more impaired. T o5 r !
Thinks himself more skilful & jo 5 DROPS
than he really is. Careless in {27 NS C00 DROPS 'OF - L
use of language. Losing will G
power. Talks and laughs loud-

. ly. Considered inloricated.

Dead drunk. Unconscious. Ly-
ing in the gutter or anywhere,

Fic. 317

Fig., 28 The emotional impact of cartoons mekes them valuable
media for propaganda.

(4) CHARTS: In this frame of reference the chart
is to be considered as a visual symbol for summarizing, com-
paring, contrasting, and providing other helpful means for
dealing with subject matter. We can distinguish four general
kinds of charts, each representing a visual pattern.

(a) Stream or Tree charts depict development, growth,

change, by beginning with a single source (trunk)

which then spreads into many branches.
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(b) Comparison and Contrast chart -- tells a sum-

marized story by a simple device,

AVERAGE LENGTH OF LIFE

49 years 67 years
s =

F1c. 287. Until recent times it was a very rugged person who lived much
beyond forty years. To-day a greater number of people are living to old age. '
Suggest four important reasons why you may expect to live longer than did

! your ancestors in former generations.

Fig. 80 Compares the span of life by a Screened background
and auxiliary numbers.

(c) Direction or Guidance charts present, in simple
statement or outline form, certain data for
puplils to understand and follow. The following

is a chert designed for this purpose.
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BOTANICAL TERMS.USED IN DESCRIPTION 0F LEAVES

PARTS

OF A

LEAF

BLADE
PETIOLE

VENATION ("
(Arrangement ( i
Of veiHS) GRASS b=

PARALLEL VEINING

A LEAF HAS THREE MAIN PARTS: BLADE,
PETIOLE, STIPULES. THE BLADE HAS A
SYSTEM OF VEINS THAT FORM A
WOODY FRAMEWORK AND CONTAIN
SAP-TUBES THAT CARRY LIQUIDS IN
AND OUT OF LEAF.

STIPULES .

50 NO'S 1, 2, 3, HAVE
Sa PARALLEL VEINING.
o Ogy
= z. 5 NO, 4 PINNATELY
e : g§> NET VEINED.
: §5 NO. 5§ PALMATELY

NET. VEINED.

y TEMDRIL T :
FORMS PN % /2
2y 7S IS 7
OF W . § g
EREN pE:
i @ <85
BLADE 35
o TWICE PINN,  THRICE PINN, PALMATELY
SIMPLE PINNATELY COMPOUND COMPOUND'  COMPOUND COMPOUND
 NEEDLE  ° LANEOLATE SPATULATE N euiPricaL’  oBOVATE CORDATE  RENIFORM
LINEAR  OBLANCEOLATE  OBLONG OVATE CUNEIFORM ORBICULAR PELTATE

Figs 31 A portion of a

chart designed to guide students.

(6) Flow or Organization charts represent by lines

and rectangles the functional relationships with
an organization. The organization of the Depart-
ment of Health and Welfare for Manitoba is pictured

by a.chart. *(Fig. S-298).
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IDENTIFICATION OF DRAWING TECHNIGUES

Technically, drawings comprising "Science Indoors
and Out"™ can be grouped according to six techniques of ren-
dering used in the production of illustrations:

(2) Pen and ink line with sfipple shading.

(b) Pen and ink line with brush-point shading.

(c) Pen and ink line with "Zip-a-tone" shading.

(d) Pen znd ink line with Ben Day shading.

(e) Ink wash with outline.

(f) Ink wash with deep tone values.

Each drawing was rendered according to the nature
of the subject. Soft jelly-like cells were stippled for three
dimensional illusion, plants and animals were brush-shaded
for crispness of line. Experimental apparatus was illustrated
by steel-engraved-like lines with M"zip-a-~tone: " delineation of
its contents. Wash drawings were produced where it was thought

realism can influence the development of a concept.



Chapter X

SOME PRINCIPLES FOR THE
ILLUSTRATION OF TEXTBOOKS

Textbook illustrations are a means to an end; the

end is to help teachers do better the job of communicating

information and ideas, of stimulating desirable attitudes and

appreciations, of expanding interests, and of developing

potentizlities into skills znd competencies.

The following claims for illustrations used

adequately in the teaching situvation are supported by re-

search evidence:

1.

2e

6.

They supply a
ing and hence
students.

I1lustrations
for students.
Illustrations

developmental

concrete basis of conceptual think-

reduce verbalistic response of
have a high degree of interest

supply the necessary basis for

learning and hence make learn-

ing more permanent.

They offer a reality of experience which stimu-

late self activity on the part of the pupils.

I1lustrations

contribute to growth of meaning

and hence to vocabulary development.

I1lustrations

provide experiences not easily

secured in other materials, and hence they con-

tribute to the depth and variety of learning.

- BB -
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In addition to the basis supplied by research, dis-
cussion advanced in the foregoing chapters related £o the
psychology of learning develop into some tentative hypothesis;
these may be of significance in detaymiging principles for the

illustration of textbooks.

4

HYPOTHESES .

2 ,
1l. I1lustrations can be designed to emphasize selected

ideas the teacher intends the learner to develop.

2. Illustrations can present specific discrete ideas
to the learner.

3. Illustrations can be selected to fit the con-
tinuity of the learner!'s experience.

4, The layout of a page of text and illustrations
influences the effectiveness of visual per-
ceptioﬁ and thereby. comprehension.

5. Illustrations and text can be designed so that
the learner perceives the intended inter-
relationshipe.

6. The effectiveness of the text book is increased
by presenting the same idea by means of both the
text and illustrations.

7. Principles can be developed whereby teachers can
predict where an illustration is needed to sup-
plement the text,

8. A learner can be taught specific techniques of

reading illustrations which will improve his



- OB =
ability to gresp the ideas suggested.

9. Tests can be devised which will determine the
learner'!s ability to read and understznd illus-
trations.

10. A learner develops certain habits of eye-
mevement in reading an illustrated textbook.

Educational purposes are the real basis for the sel-

ection of illustrative material. The materials that are util-
ized enable the teacher to give direction to the learing ex-
periences the students will have. On this premise, selection
becomes precise end analytical. Teachers will evaluate illus-
trative material by applying certain criteria. These should
determine the significant principles of the illustration of

textbooks.

Criterion 1. Will the illustration help achieve a teaching
purpose?

Some pictures in textbooks are wasteful be-~
cause they serve no real purpose, such as
portraits of famous mathematicians in
mathematic books.

PRINCIPLE 1. -- Each illustration must hit a specific target.

Criterion 11. Is this a good illustration technically and ar-
tistically? -

Because we want to show pupils what things
look like....

PRINCIPLE 2. -- Por teaching purposes fidelity and richness
of detail are important.

Drewings must be clear and definite in out-
line and tone. "Fuzzy" !'sketches! have no
place in 2z science textbook. !'Stipple! or
'seratch! toning of line drawings should
accentuvate detail not obscure it.

Photographs must be in sharp focus, pleas-
ingly lighted and composed. There should
be good contrast in iTs tones.



Criterion 111. Does the illustretion give a generally true
impression?

If a picture does not leave a truthful impre-
ssion, it will lead to wrong inferences.

PRINCIPLE 3., -- The total impression formed by an il-
lustration must be valid.

Criterion 1V. Will the Picture stimulate the imagination?

A good picture will start imaginative
currents in the mind of the beholder.
The child should see the picture it-
self and beyond.

PRINCIPLE 4, -~ A good illustration should have inherent
gqualities of opening up new vistas of
imagination.

CRITERION V., Will the picture add to the pupils! fund of
knowledge?

There is no point to using a picture to
show what children already know.

PRINCIPLE 5, =-- Illustrations should he used only when
they will create a new concept or at-
titude.

CRITERION VI. Does the picture give an accurate impression

of relative size of the object?

G. Stanley Hall, found that some city
children thought a cow to be the sane
size as a mouse -- the two animals were
the same size in the reader used by these
children.

PRINCIPLE 8, —— Familiar objects should be included with
strange objects to give an accurate im-
pression of the relative size. (Figs.
S5-20 and S-21).

Criterion V1l. Does the picture have the proper amount of

detail?

A picture cazn have so many details that

the centrzl idea is obscured, and con-

versely it can have so little detail that
t shows too little to be worth using.
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PRINCIPLE 7. =~- The size of illustration should be large
enough to make clear every detail it is
desizned to present.

PRINCIPLE 8. =-- The quality of paper and the kind of
reproduction process must be selected
to provide good reproduction of every
detail.

PRINCIPLE 2. -~ Halftone screens should be of the finest
the paper can 'take! to achieve clearer
detail and pleasanter total effect.

PRINCIPLE 10. -- Drawings should be drawn and rendered
lTaround! the detail significant to the
development of the proper concepts.

Criterion VIIT Does the picture focus atfention upon_one
main idea?

Some illustrations lack a central idea in
terms of focus -~ the "eye doesn't know
where to gol.

PRINCIPLE 11. == The illustration must reveal the main
idea clearly and immedistely.



SUMMARY

There has been an enlarging concept of the audio-
visval field. The recent war heightened enthusiasm for the
use of instructionzl materials of this kind. Now educators
are looking at the field more objectively. Constructive con-
tributions are being made.

Emphasis on the motion picturé has overshadowed
less glamorous aspvects of the field of visual aids. Text-
book illustration and design can be classified among these.

t was the purpose of this survey to investigate
the literature concerning various aspects of the texthook
illustration problem. To get background material, to ex-
amine research, to discover main points of concern, to re-
late findings to the psychology of learning, to formulate
generalizations, and to develop a structure for further
study were purposes for this survey.

The survey revezls that little specific information
is in the literature. There are several "armchair articles"
stating personzl opinion. Research studies have utilized his-
torical survey, and experimental techniques. ‘Studies are few,
but do contribute useful data.

The main issues revolve around the selection and
utilization of illustrations. It is concluded that principles

of learning directly apply to illustrations as they do to other

instructional materialse.
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Generzlizations include: (1) the need for more
study and research, (2) closer cooperztion between educators
and publishers on the problem, (3) the application of the
principles of learning and scientific method to criteriz for
the selection and use of text illustration, and (4) the plac-
ing of the responsibility mainly on the educators.

Theoretical considerations based on the evidence
gathered in the survey develop into a structure which should
be useful in a further investigation of the problem. Several
hypothesis are advanced which circumsecribe areas to be tested
experimentaily and which mey establish certain principles to
the illustration of textbooks.

With respect to the general design of the textbook
the following items were presented important:

1. Legibility and attractiveness of the type page.
This involves selection of the right type face,
the matter of leading, space between the lines,
line length, relationship between the main text
and reduced matter, amount of white space, run-
ning heads, etc.

2. The "layout"™ of the page. This should be de-
signed to aid the student to understand the text.
As far as possible the arrangement of the material
should meke the book self-outlining. A crowded,
unbroken page presents a needless barrier to
student'!s learning effort. The function of the
designer should be to synchronize the visusl design

of his layout and the thought design of the author.
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5. The texture of the paper should be smooth but
light absorbent. "Slick" papers should not he
used. The various off-white shades are usually
preferable to clear'white; but care should be

taken to avoid noticeable color.

i

o Illustrations should receive very careful at-
tention. They should be chosen specifically for
their teaching value and should bhe closely re-
lated to the text, Illustrations may be grouped
into two mein categories (a) Realistic (Photographs)
(b) Visual symbols (drawings, diagrams, charts, car-
toons, etc.) Types in each category are classified
as:

Elg Common-descriptive (2) Technical-descriptive
3 Qiregtive (4) Motivating EB% Dramatic em-
phasis (8) Humorous interest (7) Remote (8) Un-
familiar (8) Non-existant.

5. The cover and size of the book 1is responsible for the

first impression made by the book and is therefore of

primary importance.

Problems in the designing and illustration of "Science
Indoors and Out" were discussed, and ciiteria for the selection
of textbook illustrations presented. Finally ten principles
for the illustration of textbooks were formulated.

Probably no other single commercially produced in-
structional material reaches so many pupils today as does the

textbook. It is evident that here is an important influence

on the learning of the child. If teachers can recognize that
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pictures are on a par with words as instruments of communicat-
ing subject-mztter, they will not hesitate to use them in-
terchangeably. A picture is not a luxury, a frill, something
to sugar-coat learning. It is an integral part of the learn-
ing process. The textbook design and illustration problem is

important.
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