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A REVIEW OF PAST RESEARCH

The development of colour television and colour film has genersnd

interest in practical and theoretical questions about the effects of
various media. Numerous. studies have been undertaken in areas as
Seemingly diverse as advertising and education. One focus of inquiry
has been the comparison of colour with black and white presentations.

" "o significant difference" is the phrase which most’
succinctly summarizes the findings of the early studies. Without
qﬁestion, this recurring finding was a great disapp;intment to early
advocates of colour technology who expected that the use of colour
would‘result in more learning. However, he definition of learning
used in these studies was very narrow, and referred almost exclusively
to the recall and retention of factual information.

One important early study was undertaken by A. W. Vanderveer
in 1954. In this study comparable colour and black and white fiims were -
shown to different groups in order to test various hypotheses about the
supposed advantage of colour. Colour, it was thought, might facilitate
learning by providing additional information aéout the subject matter.
Or, colour m'ght facilitate learning by drawing attention to details
which should be remembered. However, students viewing colour did not
learn more than students viewing black- and white. This was true even
when the lesson was on snakes and colour could have been a useful ocue.
Black and white'groups evidently foﬁnd other cnaracteristics of the

snake equally effective in identifying the various species. However,

VanderMeer found evidence that colour helps in remembering what is

learned. Retested after six weeks, the colour groups had remembered more.
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Another hypothesis was that colour would contribute to the
enjoyment of a programme, and thus influence learning indiréctly.
But, although VanderMeer found that colour programmes were better
liked than their black ;nd white counterparts, theAintrinsic appeal
of the subject matter was much more important in facilitating learning

than was the addition of colour.

Joseph Kanner and Alvin Rosenstein (1960) showed eleven different
lessons to army trainees. Testing retention of the material, they
again found no differences betiween colour and.black and white, even
for items in which colour was part, of the material to be learned.

Kanner and Bosenstein found that verbal labels were adequate subst’tutes
for the colour visual cues.

Two similar studies aré noteworthy because they used public
school age children. May and Lumsdaine (1958), working with fifth and

_ninth -grades, found no significant difference in either learning or
interest after pupils were shown a colour or a black and white film on
osmosis. Link (1961), using ninth grade students from Toronto, again
found colour and black and white film equally effective,

Somewhat contradictory results have been fbﬁnd in studies
undertaken in the area of advertising. Eric échaps and Lester Guest
(1968) compared responses to black and white and colour versions of
four television commercials. Information in the commefcials was
classified as to whether it helped distinguish the product from others
of the same type (relevant), or whether it did not aid in this
distinction (irrelevant). Schaps and Guest felt that colour might

facilitate the learning of irrelevant events, but have no effect on

relevant events. However, they found that the colour groups recalled

e
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more of both types of information. Furthermore, colour also enhanced
learning regardless of whether the information was presented visually
or auditorially. Retesting-after a lapse of time, howev?r, they found
that colour groups had not remembered more than black and white groups.

This is one of the first times that the supposed effectiveness
of colour received empirical support. Some earlier advertising studies
had also demonstratéd a learning advantage for colour, but they had
suffered from serious_design problems.{Twyman, 1969).

Lme&MWamGmﬂ,MWMndemmnkwﬁ)bmw‘

‘at the learning of different types of material. They defined one type

of information as "central®, content which relates to the basic theme
or message being presented, and a second category as "peripheral",
content which does not relate to the basic theﬁe or message. They
found that colour only increased the recall of peripheral material.
Hoﬁever, since Katzman and Nyenhuis classify all details as peripheral,
their peripheral category includes both Schaps and Guest's relevant
and irrelevant categories, and the results of the two‘studies are in
accord. Katzﬁan and Nyenhuis found no advantage for colour in any of
the other categories of information.

In the studies reviewed up to this point colour has merely been
expected to increase the learning of factual material. These studies
have not dealt with the possibility {hat the addition of colcur changes
the nature of a programme in some fundamental way. If colour is indeed
a new medium, we need to look for evidence of its effectiveness with
measures other than traditional tests of factual retention.

IFew people would disagree that the experience of watching
a colour programme is different from watching a pr. gramme in black and

white. Yet, there is little systematic research to support this widespread
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feeling. .A number of studies, however, do give us a tantalizing glimpse
into what these differences may be, and provide a point of depar@ure
for a more rigorous inquiry into the nature of any difference.

E. Dichter,(reported in Twyman, 1969), in a study known as
thé "Psy-color-gy Study", exposed 150 women who had colour telewvision
in their own homes to alternating colour and black and white commercials.
The women responded to the commeréials on a number of séales. Relative
to tlack and white, colour commercials were reported to "communicate
faster", "be more real", "be more 3 dimensional, "be more unique",
"be more adventuresome", "sophisticated and modern", "be more friendly
and sociable", and to "clarify more and confuse less". Dichter
summarized his findings gy concluding that colour is a more emotionally
involving medium.

T. Joseph Scanlon (1967), in a.very interesting study,
explored the same possibility. From a framework hesvily influenced by
McLuhanesque thinking, Scanlon's study tried to demonstrate that the
addition of. colour transforms television into a new and different medium.
Scanlon had journalism gtudents watch a news event either in colour or
in black and white, and then write a description of whet they saw. The
written descriptions of those viewing in colour, Scanlon says, gave less
emphasis‘to the spoken commentary which accompanied the news event and
more emphasis to aspects of the event itself, conveying a sense of
actually being present, He argues in favour of three.hypothesesi

"...that colour changes the emotional impact of television";

"...that colour alters the‘importance of the spoken work"s

"...and that colour makes viewers more participants and less
observers. In short that colour is a neyw language™".

(Scanlon, 1967, p. 230)
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Recalling the study by Katzman and Nyenhuis (1972), it was
found that posters and comic strips were rated as being more emotional
and more interesting when viewed in colour than when viewed in black
and white. .

Advertising studies have also searched for attitude change
resulting from the use of colour, and some have foﬁnd that colour
is more perswsive. But in these studies colour seems to act by increasing

attentiveness rather than by changing the nature of the communication

(Twyman, 1969).
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THE PRESENT STUDY

On August 12, 1971, the Board of Education requested the
Research Department to undertaske a siudy of television uti1i§atio~
The purpose of the study was to assess the effects of introducing
large numbers of colour television receivers into the schools.
Therefore, it seemed an opportuge time to raise the question of
the relative ¢ffectiveness cf colcur vs. black and white television,
and to more systematically explore the possibility that the addition
of colour changes the subjective viewing experience.

Previous studies had, it seemed to us, severe limitations.
Those not finding a difference in response to the two media, tended
to use didactic presentations and measure the recall of factual informaticn.

Studies finding a difference tended to use very btrief materials

exploratory.

Our study used the familiar technique of choosing proeramme.s
and showing them to subjects in either colour or black and white. Tihe
subjects in this case were twelve gréde seven classes from "¢ exvarinegifal
Toronto schools into which colour receivers had bzen introduced. Earh
class saw ane programme,_and then answered & series of quéstions akoud
that programnme,

The study was designed to measure both factual reteaticn 2nd
subjective experience or feeling. To measure factual retention, we
constructed ten item multiple choice testc on the content ¢f the

programmes. Several programmes did not lend themselves to this kind

of testing and were not included in the analysis of factual retention.
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To measure subjective experience, several instruments were
developed, among them a modification of Osgood's Semantic Differential
(1954).

The semantic differential measures three dimensions or aspects
of connotative meaning. The first is the Evaluative dimension, which

we used to assess the extent to which a wrogramme is felt to be generally

good or bad. Each student rated the programme he had seen on each of the

following scales: pleasant-unpieasant, valudble-worthless, nige-awful,
and good-bad. The average rating represented his overall evaluative
feeling.

The second dimension is Activity, the extent to which a
programme is seen as live;y and energetic. The scales we used as
represenfative of this dimension were: sharp-dull, fast-slow,
active-inactive,

The final dimension is Potency, the power and effectiveness
of a programme. The representative scales were: large-small,
heavy-light, and strong-weak. Average ratings for sach student were
again found for bo?h the Activity and the Potency scales.,

The scales we used were somewhat different from Osgood's.
Instead of a 7 point scale with only the 2 end points labelled, we
used a 5 point scale in which every point was labelled. Pilot testing
had shown this to be eagier for the students to handle. Our format is
illustrated by the following:

Very pleasant Pleasant Neutral Uhpieasant Very unpleasant

Another evaluative measure, called the Liking Scale, was also

developed. Each student indicated on a 4 point scale how much he liked

the programﬁe, how much he would like to see a similar programme, and the
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‘extent to which he thought the programme should be shown to other students.

His score on Liking, which shculd be similar to his score on the Evaluating
dimension of the semantic differential, was the sum of these 3 scores.
A copy of the questionnaire, showing all of these measures, appears in
Appendix A.

It was felt that a more open-ended measure of experlence was
also needed. Thus, 31m11ar -to Scanlon's approach, students were asked to:

"Write a short parasraph about the programme you have
just seen®.

Students who asked what type of description they'should prévide,
were told they could write on any aspect of the programme they wanted.
Unlike Scanlon, however, we developed an objective coding scheme to
summarize the paragraphs and represent the reactions of the students.
Each paragraph was read and coded on a 5 point scale which
reflected the general tone of vhe pa}agraph as expressing either iike
or dislike for the programme. This is the third evaluative measure.
Each statement in the paragraph was also coded in terms of content.
The coding scheme was designed to assess whether or not colour is
indeed a more emotionally involving medium than black and white. 1In
acco;d with Seanlon's findings, we felt that if a student were more
involved in a programme, more ~7 Lis séatements should relsts tc the
general theme than to det;ils. Thus, each statement was coded as having
either Theme (T), or Pari (P) reference.
Each statement was <lzc assigned to one of the following v
categories:

Personal reaction -
expressions of liking, interest, or personal value.

Attitude toward the content -
expressions of attitude or opinion toward the subject
matter of the programme: this is distinet from "personal
reaction”.which is an expression of attitude toward
vhe prozramme itself,

' {
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Description -
descriptions of the programme content or an aspect
of its production.

Inference -
statements about the meaning or intent of the programme
which go beyond mere description of its content, must
show evidence of reflective thinking.

"Learning or no learning -
statements in which the student either said that he
learned something or that he did not learn anything.

We felt that if colgur is indeed more emotionally involving,
there should be more statements of personal reaction and attitude,
which express subjective reaction, and fewer of description, inferenée,
and learning, which express cognifive or intellectual activities.

There are thus two codes for each statement, and 2 x 5 or 16
possible combinations of codes. Examples of each of the codes appear
in Appendix B. We recorded only the first instance of a particular
code combination. This was because statements were often repetitious
and it was often difficult to tell when one statement of a type ended
and a secoﬁd of the same type began.

Since Scanlon reported that black and white viewers wrote
longer descriptions, we counted the number of words in each paragraph.

In addition to emphasizing subjective measures, an important
feature of this study was the use of a variety of programmes. There
were four basic categories of programmes ranged on a continuum from
those with predominantly aud;o content to those whose content was
predominantly visual. ~The four categories also differed in their dramatic

content. It was felt that colour.might be important in programmes which
allowed the student to iaentify with a story or experience. There were

no programmes, however, which were sclely dramatic. The programme

categories are:
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Category 1. Audio -- discussion programmes:

Category 2. Audio-Visual -- discussion or demonstration
programmes involving visual props:

Category 3. Visual-audio -- dramatic presentation with
commentary; '
Category 4. Visual -- dramatic or artistic presentation

with minimal commentary.
Three programmes which seemed suitable for seventh graders were chosen
for each category from the videotape library of the Ontario Educational
Communications Authority (OECA). Appendix C lists the programmes and
gives a brief description of each. Each programme was shown to one .
class, haif of the claés viewing it in colour and the other half in
plack and white.

Classes were assigned to categories on the basis of
standardized reading test scores so that there would be no differences
in the achievement level of students in the various categories.

Classes were divided into colour and black and white grouvs
alphabetically, and equalized for sex. Each sub-group viewed the
programme at the same time in separate rooms. The classes were not
told that we were interested in poésible differences between colour
and black and white. Tbis was thought important in order to insure that
students would respond only in terms of their immediate experience anq
not in terms of any intellectualized opinions they might have had
about the two medis.

Students were also asked about their ethnic and language %

'background and about their prior experience with black and white and

colour television both inside and outside of the classroom.
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RESULTS

Ignoring the colour and black and white distinction, and looking

first of all at students' feelings about particular programmes, it was

s et i o 43 et el "

- found that the more visual programmes were more popular. The actual

order of increasing popularity was Category 1, 2, then 4, and finally

Category 3. This effect was consistent across all three evaluation
measures. The reversal of the last two categories may reflect ‘the
vagueness of Category 4, the'most visual category of all. With very

_little au@io content, the focus of these programmes may have been just

to0 dif-fuse.1

There was a similar difference between individual programmes
and programme categories on the Potency dimension of the semantic

differential. Programmes which were better liked weéé also seen as

more potent.2

Looking at differences between colour and black and white, this

There were no differences on Factual Retention, Evaluation, Liking,
Feeling, Activity, or Potency.

There were no differences on these measﬁres as a result of varying
experience with colour. 31 per cent of the students said they had

colour television in their homes. However they were no different in ' ]

study generally echoes the familiar finding of "no significant difference."
|
1
|
|
|
|

1 Measures were analyzed using the analysis of variance for nested
factors with unequal cell frequencies. This was a 2 x 4 x 3
W design with two media, four programme categories, and three
. programmes per category, the latter constituting the nested factor.

2 Rank order correlation of .9 between average programme Potency
and Evaluation scores.
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their response to individual programmes or to the two media than were the
69 per cent who did not have colour television., Different exposure to
. colour television in school also made no difference. There was no
effect for how much students liked school, nor ébr éountry of birth or
language background.3
One background variable may have had a small effect. Students
were asked.how much they liked watching television in school. The
overwhelming majority of students said that they either "iked it a
little" or "liked it a lot". However the 22 per ;ept who were
less favourable to school television reacted somewhat better to colour
presentations. This showed up on the Potency and Liking scales, and
on the Factual Retention measure., However the effects were scattered
and inconsistent,
Some differences between colour and black and white did emerge
from an analysis of the written paragraphs. It was discovered that
fewer students viewing in colour made statements about the general
theme qf the programme than students viewing in black and whi'te.4 ~
This was contrary to what had been expected. Colour, as presumably |
the more émotionally involving medium, was expected to generate more

involvement in thé total experience than was black and white.

However, the reverse seems to be true.

3 Analysis of student background factors was done with t tests comparing
colour and black and white presentatinas. The tests were run
individually for each programme and background category.

4 Paragraph content was-énalyzed using tests of proportion to compare the
number of colour and black and white viewers who made one or more

statements of a particular type. For Theme, there was a statistically
significant effect for Category 1 and overall. Overall, 94 per cent

of the black and white viewers made Theme statements, while only
86 per cent of the zalour viewers did so. In Category 1 the
figures are 97 per cent and 85 per cent respectively.
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It was also expected that more black and white viewers would
make Part statements than would colour viewers. However the reversz
was again found to be true, at least for audio-visual programmes
(Cétegory 2). There was no general difference on Part statements for
all programmes taken together.

Scanlon had found that black and white viewers wrote more.

This was no% the case here. Differences in paragraph length were found,
but they were not consistent. The findings are interésting because
they relate to differences in the predominance of Théﬁe and Part‘
statements noted above.

It was found that students viewing the mime presentation of Jack
and the Beanstalk in blécé and white wrote longer paragraphs than
students Viewiﬁg in colour.5 Although more black and white viewers made
almost.each type of statement, the largest source of the difference in
paragraph length is the number of viewers making Theme statements.

91 per cent of the black and white viewers made Theme statements, while
only 42 per cent of the colour viewers did so. Looking at the paragraphs
themselves, it appears that black and white viewers made more cémments
about mime as an art form. Colour viewers were more caught up in the

story line; their paragraphs tended to be more narrative.

5 Analysis of paragraph length was carried out as described in footnote 1,
page 11. Significant main effects were found for programme categor;y
and for individual programmes, A significant interaction was found
between -individual programmés and media. The major effects were
localized by making individual comparisons between colour and black
and white groups using the procedure for unequal cell frequencies
described in Winer (1962, p. 244). For the mime programme black and
white viewers averaged 73 words and colour viewers averaged 49 words,
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With the batik programme (2c), on the other hand, zolour vieuars

e e g ey agn S s

. wrote more than black and white viewers.6 Here the source of the :
.difference is that many more colour than black and white viewers made
Part statements (62 per cent vs. 21 per cent). A large difference was ! -

also found on Attitude statements (69 per cent vs. 29 per cent). Rut

closer analysis shows that this is largely due to the number of viewers

making Attitude-Part statements (50 per cent vs. 14 per cent), not

v+

Attitude-Theme statements (14 per cent vs. 21 per cent). In general,
colour viewers were more impressed with the specific processes En#olﬁed
in batik, and had developed a greater appreciation for the particular -
designs that were used to illustrate the process,

There were no differences between the colour ard black and
white groups on any of the other statement categories. It had been !
expected that more students viewing in colour would make Personal Res";on i
or Attitude statements, while more students viewing in black and white
would make Description, Inference, and Leafning statements. But this !
did not occur,

It must be emphasized that finding a difference in paragraph
content reflects what students felt was important about a programme

and not what they remembered about it. Black and white viewers |

remembered as many story details, as evidenced by their performance on
the Factual Retention test, as did colour viewers. However there were
some differences in what impressed them about a programme, and this iz

what showed up in their paragrephs. ’

6 Colour viewers averaged 44 words snd black and white viewers > werds,
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SUMMARY AND CONCLUSIONS

In general, our study finds little evidence that colour
television is a different instructional ‘medium from black and white,
at least with reference to current instructional materials. Differences
vwhich do ;xist are very subtle, and suggest that colour may be a more
involving medium, but only in a very particular and specific way.
Students viewing in colour may be more involved in the actual visual
experience; they do not seem to be more involved ih the message tha£
experience is inteﬁded to convey, nor in the feelings it can arouse.
It can hardly be said therefore, that colour is a more emotionally
involving medium, but merely that it is more visually involving. The
colour viewef is more of a participant in the sense that he is caught
up in the concrete events that occur, but he is less likely to reac£
to those events as a totality.

It might be suggested that this is because colour decreases
tpe importance of the spoken word. Scanlon has hypothesised that colour

has such an effect. A theme is an abstraction and is often carcied,

or at least emphasized by the audio portion of a programme: This, however,

- cannot account for the total effect, since subjective responses

(Personal Reaction, Attitude) and inferences (Inference) could also be

categorised as Theme.

We also found no evidence that students who are accustomed
to seeing colour television in their homes will react unfavourably tc

black and white television in school.

How then, do we account for the fact that some studies have

found more widespread differences in favour of colour? If we look

at these studies carefully, we will see that they include an Lmportant

(-
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visual component. Katzman and Nyenhuis asked subjects to Judge posters.
Schaps and Guest asked subjects to evaluate certain products, a task

in which packaging may be an important element. Schwerin (in Twyman, 1969)
fouﬁd that colou; was much more important in the advertising of food items
than it was in non-food items.

Advertising materials are also short. Schaps and Guest's
commercials were 30 seconds and 60 seconds long. Katz and Nyenhuis'
posters and comic strips were exposed one by one. Colour may pe more
important when the viewing materials are not very complex. A telecast,
especially a twenty minute one, has a great deal more material i;o engage
the viewer.

The materials used in advertising studies are also characterised
more by a propaganda than an educational intent. Advertising tries
to capitalise on evoking feelings and associations which, although
not directly relevant to the central message, are useful in molding
attitudes toward the product.

As far as acceptance ofiahe two media, we do not mean to imply
that if given a choice students wo1ld not choose colour over black and
white. But it does seem that if presented with a programme in black
and vhite as a fait accompli, they will accept it equally well as one in
"colour. Colour may be enjoyed in its own right as a separate dimension,
but it does not add to the enjoyment of other aspects of a programre, nor
appreciably change responses to the programme itself.

In some of the other studies, subjects were exposed to both
colour and black and white, Dichter's study and the study by Schaps
and Guest, for example;.this procedure may have elicited feelings

about colour per se, rather than about colour programmes.

—.
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We mus£ also remember that the students in our study were
fairly experienced with colour. Their schools were participating in a
special colour installation, and most ghildfen had viewed colour
television during the school year. Colour-naive children may have been
more impressed with colour presentations and responded to them in a
different way.

In summary then, if the material to be taught involves visual

SO S Y

experience or if involvement in a dramatic event is important, colour

may be the better medium. But with other materials, there is 1little’

evidence that colour television is indeed a differenf medium from

black and white or has any advantage, at least in the present educational

setting. There may even be a disadvantage if rescting to the total message

{
!
!
¥
!
!
¢
¥
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of a programme is important. Rather, colour is enjoyed much like the
cherry on a sundae -- it's nice to have it there, but it doesn't do

much to change the flavour of the ice-cream underneath.
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- PERSONAL REACTIONS TO THE PROGRAMME

Theme - "I like it a lot."
"It was a good program."
"Very interesting."

Part - "The island was very beautiful."

"It was interesting to see how the Trojan War started."

ATTITUDE TOWARD CONTELT

Theme -

Part -
DESCRIPTION

Theme -

Part -

INFERENCE

Theme -

Part

LEARNING

Theme -

Part -
NO LEARNING

Theme -

"I think it would be fun to live on (the island of) Bréc."
"I don't think war is a good thing".

"I didn't like the way the Greeks tricked the Trojans."
OF THE PROGRAMME CONTENT OR AN ASPECT OF ITS PRODUCTION

"This was a program about war."
"The program was about a boy named Frané and the way he lived."

"The war started when Paris kidnapped Helen."
"Frané and his mother had figs for dessert."

"I think this program was to make people hate war."

"I think this program was made by a bunch of pacifists
freaks who think the police are pigs."

"I think this program shows us that people in other lands
have good lives too."

"Frané should make good progress in his work."

"I learned a great deal from this progranm"
"The program about war was very informative."

"I learned a great deal about Wasaga Beach.™

"This program was of no value. It spoke of things I-already
knew."




APPENDIX C

Programme Guide to this Study
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CATEGORY 1 ~ Audio

(a) Chalkdust: A gift for the teacher. Student discussion
of teachers and teaching.

(b) People Worth Knowing: Gloria Swanson.
An interview about natural foods.

(c) Black, White and Grey: Patriotism.
Student discussion of nationalism and
internationalism.

CATEGORY 2 - Audio-Visual

(a) Recreation: Where it's at. An illustrated lecture
about recreational geography.
(b) Ripples: Out to the moon. Illustrated lecture on the
’ Apollo moon shots including some dramatic
material. |
. (¢) Arts Now: +ik with Isalde Braederman Demonstration
1 ‘ . of the art of batiking.

CATEGORY 23 - Visual-Audio

(a) Dusting off Mythology: War -- What's it all About?
. Cartoon presentation of the horrors and
senselessness of war, with particular
emphasis on the Trojan War.
(b) Child 1life in other Lands: tory of Frane -- Yugoslavia=
boy. Dramatized presentation of life on a
‘ Yugoslav island with commentary by a young boy.
’ (¢) Math Models: Geometric Shapes. Cartoon presentation of
the properties and uses of various geometric
shapes.

: CATEGORY 4

(a) Science the Motivator: Life in the Classroom, Animals.

Pilm of students studying animals naturalistically
with commentary by the children.

(b) Let's Act it Out: Jack and the Beanstalk. Mime presentation
of this fairy tale with some demonstiration
of mime techniques in general.

(¢) Ontario Arts Scene: Dance. Presentation of several
cance numbers and a short interview with the

participants.




