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ABSTRACT |

I

Dominic G. L. Perri - i
THE EFFECTS OF PROJECTED AND PRINTED VIEWING GUIDES
ON LEARNING IN TAPE-SLIDE INSTRUCTIONAL COMMUNICATION : ( }

" A tape-slide’presentation was préduced by the investigator and
administered in three cond%tions to a sample. of 93 senfor high school
students. The first group viewed the presentation with the aid of a
projected guide, the second'group with the aid of a printed guide made
up of exactly the same content material and format as the projected
guide, and the third group viewed the presentation with no guide. The
three groups were pretested, for initial differences in prio;'know1edge.
The groups were found EJ be equivalent on this dimension. 'ﬁ pretest-
posttest control group design was used. Analysis of covariance, using
the pretest as a predictor and the posttest as the depeﬁdent variaéle,’
révealed no significant interactions. Sex was not a significant factor.
The main effect for viewing conditions was significant, F(2,86) = 18.54,

p < .01. Scheffé analysis (.01) conducted across this factor revealed a

“ .
significant difference between the-projected guide conditien and the other

conditions. The control group and the n;1ntéd guide condition were not
different. Lastly, a questionnaire designed .to measure viewers' attitude

. revealed that the majority of subjects were generally favourable to the
projected guide.  Thus, whén a tape-sljde presentation is used in instructional
communication, a projected guide seems~to‘be a more effective adjunct

, .
activity than a printed guide.
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CHAPTER -

Introduction
: _,.-97' r\ . Y
With the ever-increasing budgetary restrictions placed on schools,
tape-s1ide instructional aids have become increasingly popular as compared

-
with videotapes or films. This new demand was soon felt byvﬁ)e various

organizations in the educationﬂ field and, as a result, there é@no.w several

topics on the market in different subject areas, commercially produced in

tl‘he form of tape-slides. Radio-Québec, for example, developed a complete
wt:igh school cbur,,se;in basic é]ectricity inwwt’h;:orm of tape-$1ides.

In an effort'to maximize the amount of 1earn)1ng that can occur as

a result of this viewing, researchers have attempted to determine the’

optimum conditions that should accompany the viewing of tape-s1ide

presentations. Such know’le’dge is of prime importance to those who plan,

produce, or experience instructional communication. Examples of the main

areas of inve‘\gtigation'are: multi-images (Allen & Cooney, 1963; Card,

1966; pﬁrrm”‘,)/msga; Brydon, 1971; Tam & Reeve, 1971; Trohanis, 1975;

Riggs, 1978) and téile use of adjunct activities"which might accompany a

tape-slide prisentation in the form of a) behaviouralﬂobjectives (ﬁnge‘l .

1968; Loh, 1972; Olsen, 1972; Booth, 1973; Taylor, 1973; Duchastel & 'l

Go:zal'ez, 19’;4; ~Travers, 1977; Wingard, 1977; Main, 1979), and

b) viewing guides (Gropper, 1966;':?, 1970; Beisenherz, 19715 ,Fields,

J971; Lavin, 1971; 0'Meara, 1975; g, 1977; Dayton, 1977; Lukas, 1979).

1

Multi-Image
Definition. Multi-image communication is the technique of presenting

simultaneously two or more images appearing on a screen or on different

~
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screeps placed side Qy‘side. "Many 1abels have been uséd to describe
' . "
this technique: - multi-medfa, multi-screen, multiple-image, and
non-linear projection. ‘ S
— -~ s 7

Holt (1968) refered to the. multi—inge communication technique

as multi-screen. However, in many instances the several im¥ses are

projected ongthe same screen, making this definition inaccurate. (Perrin

(196%) did not use the term mul ti-image,/jtsel f, but instead defined

S~

multiple-image as the result of projecting two or/m\oye/;eparate but related

pictures simultaneously on a large screen, or on two of more screens.

Reid (1970) used the term multi-image to“*desig;;té a display }ormat

allowing simultaneous projection of multiple, integral visual images on

e
a single scree{\ or a combinatton of Screens. Lawson (1977) suggested
t - |

!
)

that mul ti-image is the most/apbropriate nomenclature because it can be

~
considered to Tndicate -the use of more than one type of medium -- slides,

. .
Films, filmstrips, or other projections. This definition overlaps the .

McLluhan (1'964)« concept or mixed-media, which suggests the combinaftion of
two or more visual c'ommunﬁ'&éqa;:ion media\to redch a certain objectiae. .
Kinder (1973) pointed out an important distinction between multi-image
and multi-media. He argued thawt the muiti-image may involve two or more
image_& projected by the saam‘eitype of medium, whereas multi-media may
involve mor!e than one medium, as for example a slide projector and an
ogrhead projector. Owens' (1975) de finition of lﬁul‘ti-im.age was very
similar to Perrin's définition, t;ut heddid not specify whether the several
images need to be ;'elated. ’ |

t

However, frum the context ;f the different studies treating the subject,

‘and especially the work of P;érr-in and Owens, it seems htha_t multipte-images

r~— .
and multi-images may be gonsidel&ed the }Iost_ appropriate synonyms for the
) A ‘
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projection of two‘simuitaneou§ mages on one or two screens placed

\J
1

side ‘by sidé. ‘ y N\

s ) ‘? -
Versatility. One of "the important advantages olf mult?:image

communication {is the flexibifity of the visuals«{Benedict, 1964). For
example, visuals may be sv§p$s, transparenc;égé'opaque projections, films, !
or any other type of projection. The presentation may employ the same

visual format for all screens or"ang combination of the above. Whé same

<

visual may be rgpiicated, projected side by side several times, or~held
in view whiJe,different imagés fgom‘other projectorg accumulate.
Presenté}}6;s may‘be arranged to present a deveLOpméntal process or the
wﬁe}exseauence simg%;angpd?ﬁy1(Benedict, 1964):

,>0ther uses wouid include presenting'a general concept on one screen,
and developing details.on another écreen (Benedict, 1964). Perrin (1969a)
has added other dimensions to multi-image, such as making comparisons,

,prsfénting dicMotomies, differences, 1ikenesses, or related questions

and answers,'or actions and reactions. Visuals ma} be black and white,
or colour. They hdy be photographs and maps, or they may be digital, i.e.
woirds and number;kaevie & Dickie, 1973)7 Projections can be fropt-screen
or rear-screen and audio can be live or tape-recerded.

Multi-imggé presentations using slides exclusively aré particularf}

bl

useful in presenting examples of concrete rea?istié»objects and diagrams : .

[}

{tevie, 1973). Théy are also well suited for promotimg visual identification
gnd when dealing with the difficult areas regarding attitudes, opinions and
values (Atkins, 1974). Slides are available longer than the spoken word,
ﬂor‘a frame of film, thereby enabling the instructor to controf the amount of
éxposure fér questions and discussion (Levie, 1973). Prigted textual sfides

* &

have a partictilar advantage for presenting outline material, emphasizing \

. [
H \ 3 s - -
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terminology, and c1a§}dfying'and inserting questions to act as stimulators
-

-
and motivators (Kemp, 1968).

t

LA “

Theory. Upon what rationale, principle, or theory are multi- image
presentations constructed? Perrin {1969b) reported that producers have
designed multi-image presentations with remarkableikk\1l but they have
not verbalized an underlying theory However, from the body of existing
knowledge, he conc]uded'that gg;)oﬁ.the~1hree major factors‘which distin-
gquishes multi-image from conventional use of media is the use of
simuitaneous images: ‘%ﬁ% other two"factors are screen size and information
*density. He expanded by saying.that in sequential montage, or single-image
presentation, the}yeaniné of each new image is determined by the context
of what preceded it, Just as in verbal 1agguage the several elements in
a series determine the total meaning. However, in multi-image presentations
viewers make their own'montage of the different image elements, allowing'
them not only to procer 1af§er amounts of informatign in a shorter‘per}od
of time, but also incﬁ%asing the probab11%ty of learning comparative
elements. To that effect, he goes on to quote Millard (1964) to d?scribe

several classroom situations where comparisons using multi-images would be

_advantageous. 4 - -
e The multiple-image technique enables the teacher to

make comparisons, to illustrate the development of

. interrelated concepts, show relationships, and to
otherwise combine the capability of several photograph
aids either simultaneously or in some programmed patter
or sequence for instructional purposes.

UsMpg multi-images, we can effectively treat
comparisons of physical, geographical, environmental,
dimensional, and spatial characteristics of objects,
and events., Dichotomies, alternatives, differences,
1ikenesses, and many other forms of comparison can'likewise
be ifflciently handled by this method (Penrin, 1969b, p.
369).

I

-




Other users of multi-images have claiped various advantages,
-

-~
incrgase .in*learning (Hubbard, 1961; Trohanis, 1971). Lawson (1971, p.
\ .

ncluding reduced time for the presentation of an idea, and signifieant

59) expréssed the view that "we can learn many different things érom

many sources at thegsame time". But that v;gwpoint is empirically

unsound (G&*dstein,c$s75). As Hartman (1961b) has demonstrated, interference
. ]

'may occurgﬁhen multi-channel information is simultaneously presented:

for example, avisual display with an unrelated au 1 -description or

explanation. Travers (1966) concluded from different
multi-sensory modality inputs are likely to succeed only when the information
input is éresented at such a low rate that the learner can switch from
channel to channel. That is to say, a viewer may follow two distinct
information inputs only 15 they are presented to him at such a slow pace

that he can switch his attention from one input to the other without being
conéused. The combination o7T9two or more images seems to increase the
complexity, thus increasing the visual task. Apparently, the relevance

of. the selected fmagés and sounds and the way in which they are organizeg

is of crucial {mportance. Asta resuit, the biggest difficulty in

multi-image presentations is how to exploit its potential.

~To elp overcome this problem, Carpenter (1953) has-suggested‘that
the patterns of stimuli, pictures and sdunds be arranged so tﬁii all the
elements are integrated and mutu$11y reinngcing for the intentional
Tearning outcome. In doingq;o, one should make sure that finterference
_betweern channels doeé'not“occur. Indeed, Twyfb;d (1969) suggested that
it may not be thekxﬂsuai format for the increased 1earﬁinq,that some
multi-image studie;§have demonstrated;lbut rather the careful organization

and presentation of the instructional content may be thi/g}eatest ) C

i

. '
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contributing factors.

Finally, Jonassen (1979) pointed out quite clearly that multi-image
js not a medfum, but is just a communication technique which has the
potential for manipulating visual perception and, consequent]y,‘concept

acquisition. He suggésted that rather than approaching a subjecgwgnly

jn terms of single-image presentation versus multi-image presentation,

one should consider how simultaneous Tmages can best ‘be structured to -
facilitate specific types of Tearning bahaviour. Multi-image communication
does not possess implicit symbolic codes and, for this reason, the

structuring of multi-image presentations-<should be designed by using

established cognitive strategies based on existing theory.

In summary, there seems.te. be Tittle theory verba}izpd about
mul ti-image presentations. Per;in (1969b) was the first investigator
to determine some factors distinguishing multi-image presentatzgns from
the copventional use of media. One factor is simultaneous images, which
allow the viewer to make his own montage; théf;Jggggrding to‘Perrin (1969b),'
1n9reasé§ the probabff?ty of learning comparative elements and ﬁrocess1ng‘ i
1arge( amounts of informétion in a shorter period of time.

There are ofﬁer“claims favouring mu1}i-1mages, but ihere is relatively
little research to support these claims (Bo?]man, 1971; Brydon, 1971;
Kilmartin, 1969; Lombard, 1969). Thﬁiﬁ is evidence demonstrating that if
the visua1§“are AOt carefu]]& organized, multi-images may have a detrimental
effect on learning. It is suggested, therefore, that multi-image

presentations be constructed based on established learning theory;and

instructional strategies, since multi-images are a communication technique,

and not a medium with implicit sym¢¢ﬂ4§>codes ( Jonassen, ‘1979). One such

&

8 . .
strategy which ﬁas achieved attention™s the use of adjunct activities to
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suppliement and improve the effectjiveness of multi-image presentations.

~

* Adjunct Activities

The 11teriture of instructional design (Carpenter, 1987; fale,
1964; Gagné, 1970; Kemp, 1980) sﬁbgesfs that one way to promote learning

. ) ,
is to increase the _learner's parti¢ipation. One means of achieving

that in visual presentations is to provide an adjupct actiyity whicff ;
encourages the viewer to interact with the presented material by ,
having him answer questions or read supplemental material accompanying
thé‘visual presentation: In addition, Travers (1977) has sugggsted£ %
that this participation can be initiaﬂ@d by letting the viewer know 1;
advance just what he is expected to lTook for or to attend to. This
guidance can be provided by supplementing the visual presentation with
an adjunct activity in the férm of a viewing guide. The viewer may'be
told what to 106& for in the presentation either*by'Beﬁavioural ‘
objectives (Mager; 1962; Gronlund, 1970), or advance organizers (Ausubel,
Novak & Hanesian, 1978; Ally, 1980). ~ . -

» Behavioural objectives tell the viewer what to do in gider to reach
a prescribed learning outcome or mastery level. The advance organizer

A J H
relates the new material with existing cognitive structures. However, as

-Aﬁly (1580) pointed out, advance organizers may not always be -effective,

as when, for example, the viewer uses his prior knowledge in the learning

process. , ‘ . ’ ' '
The 1mport§nce,of active participation has also been underlined by

Rothkopf (1966); he calls it mathemagenic behavibur, i.e. behaviour

‘giving birth to learning. The theory here is that student behaviour during‘

the learning process will determine what {s learned.
»

v / ‘
2 B &
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When that behaviour is relatfively passive, learning
will probably not be as high as when ‘that. behaviour
is relatively active and interdcting in a meaningful.
way with the presefited material (0'Meara, 1975, p. 53).
The difference between passiwe and active behaviour is involvement,
i.e. the number of conscious bridgingexper{gnces or connections that
the viewer makes with the presented stimulus (Krugman, 1970). :
In sum, eliciting the viewer's participation is a cognitive strategy-
of crucial importance fdrévisual presentations. Llearning is activity.
Seeing is activity. Perception is an activity. Thus, they should involve
4
some form of activity during the presentation for effective learning

(Kemp, 1980).

A]fernate Adjunct Activities

While the information content of a picture is the major determinant
of where we look, the pattern of veye movements can berinf1uenced by
what the observér is told to look for (Goldstein, 1975). If attention
is directed by partiCu1$f’1nstructions so that the observer has-§ome jdea
of what will be shown to him, or what to look for, he will perceive it

-more quickly and more accurately than if he has no such expectatjon

{vernon, 1971). Our perceptual system demands that an object be fixafed
if it is to be seen in detail. The more fixation a picture receives,‘the
higher the prob&bility that the picture will be remembered (Loftus, 1972).
0'Meara (1978) found that students who view visual prfsentations with
the aid of behaviohra1 objéctives and an adjunct activity [in the form ofw
a printed viewing guideytend to retain more pf the content of a visual
* presentation than students who view the same pres;ntation withoqﬁ these
aids. These findings confirmed Lavin's (1971) findings dbout the use of

. Vd
adjunct activities with audio-visual material. gpwever 0'Meara emphasized
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that ?tudents should not be asked to do"other Ehings while viewfng the
preseﬁtation, since they have constantly to switch their attention from
the projected stimulus to the printed stimulus of the viewing guide.

He reported that although a high percentage of the students in his study

) \respoﬂded favourably to the idea of a printed’quide, they nevertheless

‘objected, on the grounds that the fill-in section, during the viewing of

the presentation, definitely tended éo interferg with the proper viewing

of tﬁe presentatidﬁ. / . R
" A more effective way to direct attentign seems to be a guide projected

on a screen side by side with the presentation. Besides offering better

viewing &ond1t1ons and promoting spatial éuing, this guide becomes an

integral part of the presentation. For example, a question is asked on

the projected gquide and the answer may be prowided on the next slide of

the présentation. This guide format also seems to coéform with the

theory advanced by Hebb (1966), who argued that attention is associated

with E;ycholégiba1 arousal during learning and a high-Tevel arousal leads

to better retention than a Tou:levei arousal. An explanatory note’ ?*

| o
appearing on the screen at the right instance, while the rest of the time

the single-image présentat1on goes on without changes, seems to do just

" that: be more psychologically arousing than a single-image, thus improving

the instructional effectivehess of the tape-slide presentation.

With such a yiewing guide, a single-image preséhtation becomes a

Fd

o

multi-image presentation f\Perrin, 196%a; Levie & Dickie, 1973), or, if
p
the original presentation was already a multi-image, its basic characteris-
: f

tics remaig unchanged. . T

The présent study uti]ized‘a sing]é-image presentation with a

. .
projected guide; thus, it is considered an alternate form of multi-images.
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Statement of the Problem

The main purpose of this study was to determine whether differences
exist in the relative effectiveness of three tape-si 17 formats:
standard format \(\:nmro‘l condition), standard format plus printed view1n§
~ guide, and standard format plus projecteq viewing guide, when prior |

.o/ knowledge of the presentation content is controlled.
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CHAPTER 2

%,41227” ) . Literature Review

+

, 3 3 |
_ Multi-Image . : .

‘Formal Instruction. Several attempts have been undertaken in
the classroom setting or in formal situations to explore the efficacy
of mu]fi—image presentatfons as an integral part of instruction. ‘In
'ﬁenera1,‘the users of multi-image claim various advantages, including
reduced time for the preéentation of an idea, and s!gn1f1ca6t.increa§es
in learning (Hubbard, 1961; Perrin, 1969a; Lawson, 1971; Trohanis,
1971b), but there is 1ittVe evidence to support these clq}ms (Lémbard,
1969; Boliman, 1971; Brydon, 1971).
Allen and Cooney:(1963) compared the relative effects of learning
from visual images presentéd simu]tane&hsly and sequentially. The V
. immediate test results showed that, for sixth graders, mixed factual-
conceptual content is better presented simultaneously, while straight
factyal materfal is better presentéd sequentially. However, the delayed
test-produced results inconsistent with this fi;a1ng. They revealed no
significant differente between the multi-image ;tgsentation format and
the single-image format on mixed or uNnixed content.
In a similar classroom setting, tombard (1969)'conducted another
study,ithe results of which suggest that multi-image instruction can
efféétively transmit 1nforTatiqp.‘ The study compared three-image and

‘sing1e-1mage versions of an eleventh grade history lesson. Although

multi-image proved to be effective in transmitting information, the results

weye inconclusive because the sound track for £wo versions were similar,

but not idengical. The difference in the audio stimulus may have contributed

-
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to the positive multi-image findings.

Along the same lines, Tam and Reeve (1971) compared five tape-slide
presentation formats. One mode used single-image and four modes used
the multi-image iechnique-;sequential accumulation of two and three
images, and programmed accumulation of two and three images. About
150 ;enth-grade sngects, randomly assigned to treatment érpups,
participated in the experiment. A two-part test was'administered by
the researéhe’. The first part dedlt with the visuals to measure the )
students' comprehension‘ﬁf a map, and the second part dealt with %He -

comprehension of the individual images. The results showed no sidnificant

differences in the effectiveness of the five modes,of visual formats.

However, the data from the first part of the t tended to favour the
multi-image presentation. | ,

Didcoct (1972) conduc;ed'a similar comparatife study with students
at college level, comparing cognitive and affective responses of the
students to single-image and multi-images. He concluded that students
preferred multi-image presentations, but no evfdence of differential
cognitive gain was found.

In a different learning setting, but also in formal {instruction,
nydon (1971) experimented on blueprint readings wifh trainees at the
Lockheed Corporation Training Department. One group experienced a
triple-image version and the other a single-image version. Both programs

were designed to trapsmit knqw]edge to the learners. Brydon discovered

that the multi-imag osentation’ was extremely effective; mean differences

were stat%stica]ly cant at thé%ZQI level of canfidence. The study,
however, suffered [in internal validity because the two presentations

differed in running time and number of slides?
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The review of the literature also revealed that there were some
studies in which multi-image was used to achieve affective objegtives.
The results seem to be cont&adictory at tﬂggs, as do the cognitive
studies. Some of the ﬁajor studies are reported in the following section. <

Kappler (1967) reported that multi-images are most effectiye when
used to communicaté affective 1earn}ng: "it ceértainly drives hardest at
;en;atioﬁs and emog}ons" (p..28). The same conclusion was reached'by
Reid (1970, p. 22) "among certain church audiences". However, thege
results were not confirmed by Riggs (1978), who compared theigffect of
multi-images versus single-image format on attitude c@angé‘and affective
responses of high school seniors. He designe&.an 18-minute slide

presentation to persuade subjects not to smoke by ilTustrating the‘

relationship between smoking and health. The results indicated th; the

multi-image presentation was no more effective than the single-image for «— . .

influencing behaviour change. Perhaps Riggs overestimated the persuasive
- potential of an 18-minute bresentation for changing such strong habitual
and soci;} behaviour. ' :“w
So far, the studies repo;ted have employed picture illustration or
other iconic material as the primary visual content., However, slides have
the potential for conveying digital information, e.g. words, numbers,
as well as pictorial information. Kemp (1968) maintained that printed
textual slides have a particular advantage in bresent1ng out1jne material,
emphasizing terﬁinoloby, and classifying and inserting questions to act
as stimulators and motivators. Threé.studies using‘%ﬁ%jected dibita1
information 3;; reported here. Although they differ from the previous
mu1t1-1magé\stud}es? they are notewdrthy because they laid the foundations
for‘a new aspecggof the multi-image presentation. They diq not use mu]ti-images,v

but simply single-image presentations. However, whatever principle or-

Y
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theor}LwUst for one channel of-a visual préseptation can possibly
be adapted to the other channel(s) of a multi\image presentation.

The first study was conducted by Tanner (1975), who examined the
difference in effectiveness between student performance on tests/{resented
by ‘means of slides and performance on standard print tests. The subjécis
participating in this study were all junior -or senior elementary education

‘ . !
majors enrofled in a basic instructional media course. The results showed
that

Projected slide tests -appear to he effective in

administering multiple-choice items.without /

reducing student achievement scores when comparéd '

to conventional paper-fencil tests. In addition,

the external pacing of projected slides did not have

an adverse effect on student achievement scores X :

(Tanner, 1975, p. 1457-A). ~
It seems possible, therefore, to test students vieWing' a visual presentation

: N ’

by the same means without,édversely affecting their performance.
It does not seem necessary to switch to paper-and-pencil tests to test
the viewers of a tape-slide presentation. Thq<\can be tested by the same
visual means without an adverse effect on achievement scores.

The second study recommended the use of questions in tape-stide
presentatfons to increase intentional learning, and determined the following:

If the intent 6f the designer of such presentations
is to increase intentional. learning, the use of

such questions is recbmmended\(Dayton, 1977, p.
4792-A).

~

{;E last study pursued Dayton's (1977) findings and congluded that

] “inseFted post questions facilitated instructional learning without

1mpa1r1ng intentional learning efficiency" (Schwier, {980, P. 3714 A).
.The results of these studies point to, the possibility that digital.

information, interspersed or used in conjunction-w1th iconic information,

can enhancé student 1éhrning from tape-slide productions. Hh*1%ﬁ§pese

OO ”
: -
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studies are not multi-image by desiggg theyfshggest an alternative

multi-image format in which one screen is devoted to verbal acéompdniments.
& .

- The present study is designed to determine §f such an arrangement can

provide positive benefits over traditifonal tape-slide presentations.

Program Length. Allen (1970) suggested that instructfona) designers*

must somehow maximize student learning and rq&en;ion for every minute
of instructional programming. Previously, Hubbard (1961, p. 438) had
report@d'that "a tape lecture of 50 minutes could be boiled down to
20 Telemation minutes with no loss of learning by students". Consequently,
program 1ength was further investigated by Lawson (1971). who suggested <:T/
that the optimal length for ‘multi-image instruct1ona1 presentat1ons should‘9
'be between 20'and 25 minutes. Trohanis (1975) also pursued the topic of
information learning and retention with multi-images and audio. In a
c!aﬁsroom experiment he concluded that -
" program length affects student subject matter . \
learning and retention... the shorter instrfictional
episodes were most efficient in retarding information ‘
loss which typically 1mpa1rs the communication”
process (p. 411).
. v
Fb110w1ng¢§pe recommendation of these investigators and, in , \\
particular, Lawson (1971), a 28-minute presentation was produced fow this

study.
iy //'
* Copstruction of Mdlti-lmages. Jonassen (1979) pointed out that

multi-image is not a medium and, therefore, presentations should be v
structured according to existing cognitive le;rning theory. He suggested
that multi-image presentatigns ave the~Potential ‘for manipulating yi;ua}
perception and, con§equently, concept acquisition. In a study whibh‘sbnagsgn
' conducted to test whether a redundant 1¢gtantiation format would improve
concept a%tainment, he found that '

. ) ) 4 .
: 3
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The mére addition of positive visual examplés
of class membership in a 1inear presentation sequence
, " representing a summation df cues intrinsically does
not improve concept acquisition despite the opportunity
for simultaneous comparison of critical attributes.
Evidently only a 1imited number of visual examp1es is
required to fo™m a class concept; it appears®that most
of the additional instantiation was redundant and
therefore unhecessary for concept development.
.... the suggestion by Perrin and dthers that
comparison of 1ike images is inherently advantageous
needs to be questioned (Jonassen, 1979, p. 299).

Furthermore, the investigation §hoﬁ;3 that the multi-ima'ge
presentation produced significant improvements in concept development
over a simp1e-§green presentation when "each class of plants was assigned ].
a sigg1e gereen and examples of previously described classes were

repeated'simyltaneous1y as a new class was {1lustrated” (Jonassen, 1979, .

'p. 299). Jo&;ssen attributed .this improvement in memory to ghe use of

spatial cuingl He presented each class of plants on a separate screen

o~

in*a distinct position and spatfal relationship to the other projected

‘\1mages He concluded that viewers may N%WE encoded this spatial -

information along with the\\bncept thus facilitating the retrieval of
information. As a suggestion for further research, he recommended allocating
one screen to a continuous presentation of the conceptuname, since
associating the label with critical prepert1es 1; an important princf;le
of concept teaching. . '

The presentxstudy took 1nto ideration the above findings and

I

recommendation in the design of the
left scregk always présented the projected guide. More specifically, the

mu]ti image presentation. Férst, the‘,
concept related to the adjacent 1conic slide on the right screen was -
verbally codified, thus satisfying the spatial cuing as suggested by

Jonassen (1979). Secondly, previously established concepts in the viewen's

mind (Fleming & Levie, 1978) were used as analogies to explain some

r

-
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technical specifications more meaningfully. Thirdly, all technical ,/
specifications having similar charatterist5cs were presented consecutiyely.

Cabi]fand Hovland (1960) pdinted out that{the-advantage of this fbrm of
/

“presentation occhESEEEause it reduces memory load. Forgetting apparent]y

1ncreases as the number of intervening instances increases.

Séverin (1967) has proposed a theory of information transmiseﬂon called
cue summat;en, hhich “predicts that learding is ‘increased as the number
of\avaj1eb1e cues or stimuli fs 1ncreased" (p. 237). He started out by
coqsidering the effects of redundant~material and 1interferefice between
<:h'annels.L His findings agree with Travers (1964) that “thefe.can be
complete between-channel redundancy only when spoken and printed words are

L

presented simultaneously" (Severin, 1967, p. 234). Similarly, van o
Mondfrans and Travers (1964) have argued.that "the use of two sensory
modalities has no advantage over one in‘the learning of material which is
redundant across moda'l‘iti\e‘s"‘ (p. 749). However, Card (1966) studied the

learning of forefgn vocabulary and found that'learning could be facilitatad

~ byl simultaneously displaying the word (digitat) to be associated with the

audio, //TFE?efore, in certain specific instances of paired-associate tasks,

redundancy between the audio channel and the digital display channél may

"be benef1c1a'l On the other hand, when transmitting information .

o simultaneousTy, if the cues of the second channel are not relevant to those .

. . ~/
in the first channel, there occurs an overall information loss. Travers .
(1964) pointed out that there has to be an optimal 1eve1 between redundancy
and interference He went on te say that e

cost, and effort in both teaching and learning. This

will increase-the®information in a given channel within

a specified fime for maximum channel efficiency. On the
other -hand, when redundancy is reduced below some optimal

1

* \(\ ) . » “ - A
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level, depending upon noise conditions, it conversely
increases errors (Travers, 1984, p. 242). ‘

In the present study, redundancy and interference were controlled

’by reproducing in print a condensed summary of the most salfent points
: , .
in the narration and not the exact words of the audio. In addition, this

guide format took into consideration the following conclusions reached

by Severin (1967) on the‘basis of previous findings and existing theor1es:
First,? | ¢

multichannel communications which combine words with
‘ related or relevant {1lustrations will provide the

greatest gain because of summation of cues between

channels ?Severin, 1967, p. 243). /

4

Secondly, ’

multichannel communications which combiné words in

two channels (words aurally and visually in print)
"will not result in sfgnificantly greater gain than’

a sing1e-channe1 communication since the added channel

does ng} provide additional cues (Severin, 1967,

p. 243). i

-+

However, Ye expanded this last conclusion by specifying that if the

material resen}eq is re1at1vé1y difficult to the audience or exceeds

the Tevel f‘1t$ literacy, a combined audio-print presenéation would
produce better results than a print presentation alone. That is precisely
what Card (3966) found out. :

Tﬁerefbrg. presenting a short statement as digital information in

) 6ne Chw.991 ;;E“as audio in another channel seems to the ;ome support.
Furthermore,,learning seems to be even moFe facilitated 1f?: relevant
fllustration is simultaneously presented. The production should finally
unfold by presenting the first idea or concept‘on the first slide, and
as new ideas or concepts are develaped. additional sTides‘will add this

information (McheE. 1977).

y\'
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Adjunct A;;;:?%1es '

EL Y e !
The bulk of research on Ladjunct activities emphasizes that initial

Jrienta'tion and interactive participatdon are two important factors in
the viewing conditions needed for optimum learning from audio-visua?l +

material.

r Initial Orientation. The initial orientation can be provided for

the viewer either by behavioural ogectives or by advance -organizers
(Ausubel, 1967, 1969;  Duchastel & Merrill, 1973). Only selected
Titerature h‘um the extensiv® amount available will be reviewed in this

L) section. —

. Behavioural objectives tell the viewer what“t‘o do in order to

4
i

reach a specified learning outgg_ni’:(Mager, 1962; Grorh und, 1970).
«01sen (1972) designed an experiment to assess the effects of behaviour‘

objectives on class achievemervL and retention Eight experimentzn clasaes

-

received instruction in physical science preceeded by stated behavioural

ﬂ objectibes and six control classes received the same instruction without

knowledge of the objectives. The results of the study indicated that

providing classes and teachers(with |behavioural
objectives prior to instruction énhance the
performantte on achievement tests. Also the data
strongly, suggest that behavioural objectives and
their accompanying assessment tests will cause a
' resistance to forgetting (0lsen, 1972, p. 224-A).

. *
Similar. results were obtained by Taylor (1973) and Wingard (1977),

who con€luded that qv;oviding objectives to students ‘prior}tgzﬁ‘resenting
1nstruct1:na1 material facilitated student pérformance. It also seems that
the degree of precision stated in the behavioural objectives inﬂ.uences

the learnin‘g outcome. Booth (1973) studied the effects of -two types of 1

.. - instructional objectives on student achievement in a ‘communication course

A
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and ‘found that students provided with be‘haviourai objectives scored
higher on the achiévement test than students provided with general
Fobjectives stated in non-behavioural terms.
! Rec~ent1y, Main (1979) 1nvestigated‘1ntent19na1 and incidental
learning resulting from the use of learning objﬂectives with a selective
audio-visual presentation Iand fo\undu that

The use of learning objectives facilitated the
learning of objective-relevant knowledge from

a slide-tape presentation when the learning
objectives were presented at the beginning of the
program. Learning objectives used in this manner
as "advance organizers" do not inhibit the
acquisition of 1'ncid§n/uﬁ (non-objective-relevant)
information tontained~”in the instructional

79, p. 4696-A):

program (!
In sum, the pirica‘:l evidence is quite clear about behavioural
objectives: their t;se as fntroductory m‘aterial enhances student
performance on intentional learning without 1r3h1b1t1ng incidental learning.
The most impor:tant conclusion, perhaps, ar1s\1ng from the empirical
studies is that behavioural objectives are not meant nécessarﬂy to be
used by themselves, but rather might be used a]ong‘with other stimuli or
actiwities to help enhance tearning (Sulzen, 1973).

Another way of providing initial organization is the use of advance
organizers. (Ausubel, 1967, 1969) postulated that the presence of an
'advan/ce organizer in an instructional unit will facilitate” learning and
retention. Many of his earlier findings have ,he'e'rpnxconfirmed in recent
years,‘although there is also a body of studies inditating the ineffectiveness
of advance organizers (Barnes & Clawson, 1'975‘).
* Kuhn and Novak (1971) compared an advance organizer with an introductory
‘control passage.  The advance organizer was an 800-word passagé and an

additional diagram on homieostasis, while the control introductory passage

:Nx%/
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" was of equal length, but treated the history of homeostasis. The results

3

showed a significant difference in favour of the advance organfzer.

Similarly, West and Fensham (1976) used le;sonéuon the principle of !
chemical equilibrium tb investigate the advance org'an_i zer device.' They .
reported the advance organize; as facilitating learning, especially for

those students lacking prior .knowledge.

Prior knowledge seems, in fact, to reduce the effect of the advance
organizer. The same 1; true for the use of.a spiral curriculum which
presents and Sui\ds key concepts (Ally, 1980) one upon the other. Therefore,
the use of advance\c;;ganizers may be 1imited oniy‘to certain types of
1nstruct1wor1.‘ In the present study, the use of advance organizers may have
proved of l1imited effectiveness because the exper:imentanects may
already have had some prior k'now1 edge due to the popularity of the.sub‘ject
matter. Consequently, advanced organi‘zers were not used er‘the"behav((oural
objectives, but simply as introductory materfal for small concepts of the

instructional unit.
. ' )
Interactive Participation. Rothkopf {1970) has shown in his studies

on mathemagenic behaviour that "what is learned depends largely on activit'ies
of the student® (p. 326). 'Numerous other studie(s have supported this um‘ier-
Tying principle of learning. The following section will present some of them.
Howe (1970) conducted a study on note-taking strategfes. He divided

the subjects into three groups: summarizing professor, grfef notes, and no
notes at all, He found that those students who were allowed to review the
material recalled signif%canﬂy more item; than those who were not allowed

to review the material. Recall, however, was not affected by the instructions

. e \ .
concerning note-taking strategy. On the other hand, Lavin (1971) indicated
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that the not;-taking format~does matter. He used three types_ oprtites
as adjunct study act;vities to film viewing. The viewers were exposed
to b]ank\outHne notes, 'completed notes, and pladn paper notes. This
procedure was used for e1ght‘fﬂms. The results indicated that the first
two types of notes were super1qr to the pi[in paper notes, and, interest-
inqly venough, all three treatment groups were superior to the control
group, which attended the f'ﬂm without the use of any aids. This study
shows the 'lmportancé of the learner's participation in an audio-visual
presentation.

There are severa) other studies which underline the importance of
the viewer's participation (Krugman, 1970; Beisenherz, 1971; Fields,
19715 0'Meara, 1975 Kemp, 1980) but most of them deal with film, not
tape~-slide presentations. There are no indications ;hat this type of .
activity 1s more valid for the ﬁewing of moving images than fgr still
images. Lukas (1979) seemed to confirm this when he conc]udeéytl)at

A weH-desfigned and properly functioning muiti-image -
projection system in«conjunction with well-desdgned
software and an independent student response system

can be used as an effective instructional tool (p. 622-A).

One must take into account, however, the pergeption of images in the

design of a multi-image presentation.

!

perception and the Use of Adjunct Activities

The physical make-up of a picture is the major detegfffinant of

where we look in & picture; the pattern of the eye movements can be

“influenced by what the observer fs told to look for (Goldstein, 1975).

If" the viewer is told to look for the ages of people in a picture, the

pattern of the eye movements is different than if he is given no instruction.

‘Another factor determining where we look is motion and change. The
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-nerve cells in the visual cortex respond weakly to steady tht but

respond with quick impulses to moving stimuli or stimul{ that are turned

on and off (Hubel & Wiesel, 1962). As a result, "a change in stimulation

. is one of the most effective ways of attracting attention" (Goldstein,

W

1975, p. 41).

The potency of change as an attention getting device .
* should be condensed when programming a multi-media
show. . while dissolves often result in beautiful
visual effects, they "“}y not attract attention as
well as a simple slide/change, since change tself .
is minimized in a dissolve (6Goldstein, 1975, p. 41). :

The emphasis hasybeen on foveal v1sion,_that is, upon what we can ‘
focus, but peripheral vision also plays a role in our perception of
pictures. For example, two detaiied visuals separated by a large
visual anglle cannot be focuseci simultaneously. However, it is possible
to\ perceive distinct stimul i=through peripheral vision if they are
separated about tvn_) to four degrees ofkvisuﬂ angle (Egeth, Vonides,

& Wall, 1972). ~‘It is this part of the perip‘heral vision that allows us
to respond very quickly to changes in :I'Huminaﬂon and' movement around
us (Edwards & Goolkasian, 1974) .

Our memory for pictures is essentiaﬂy perfect (Haber, 1970) but
the memory depends 'Iarge?y on the number of fixations a. pictur,e/r{ece‘lves
(Loftus, 1972). It 1is important nggcte that it is the number of f:ixations.

and not the exposure time of the visual stimuli, that determines how well

-
Vo

a visualtis rymembered. ' . )

It can be cgnc luded, therefore, that 1f special care is not taken in
the organiiation and design of a: adjunct activity in the form Sf a -
viewing guide, the observer's capacity ‘to absorb information fr/om a visual -
presentationyma)) be T':sduced. A‘vjewing guide may be constructed to help

w

- the observer fixate what .is pertifent to intentional or instructional
v

-
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learninJ. Free-scanning is a long process, and unless the viewer is
guided, he wi]] take along time to absorb al]ﬁthe details from a picture.
Since in a mu1t1—1magg presentation the obterver may not have all the time
he wishes for an In-depth free-scanning, a viewing guide becomes a
necessity. The question is, what type of viewing guide js bést suited

to enhance the observer's capacity of perception?

AMternate Form of Multi-Images and the Uie of Adjunct Activities

Thus far, multi-image presentations has consisted of iconic visuaks
only. An extensive search of thé Titerature showed that only a few
studies deviated from this traditional pattern, mainly by "inseréing
questions” in the presentation (Kemp, 1968; Tanner, 1975; Dayton, 1977;
Schwier, 1980). Yet, the majority of the research on adjunct activities

4
and human perception seems to allow alternate forms of multi-image

preseptations for instructional use.

We perceive pictures by scann?ng them. Only certain parts are
fixated, either voluntarily or by the directe& attention of an adjunct T
guide. This area of the picture falls on the fovea of the eye, and can
be seen clearly. Goldstein (1975) rep&rted Fhat our ma jor emphasis has been
this foveal vision, But in doikg so we have ignored 99 percent of the
visual field. | | |

There is increasing evidence that peripheral vision

plays a-role in our perception of pictures even

though fine detailed vision is not. possible in the

periphery (Goldstein, 1975, p. 41).
In addition, Loftus (1972),conc1uded that for improved memory, the number
gf fixations, and not the expdgz:; time, is the crucialivar{able. Therefore,
if the viewer is given a‘printed guide, such as a booklet, fo follow while

the visual presentation is.in progres&, he will certainly have fewer

*
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fixations on the projected visuals than if he did not have to read the

guide. As a result, the recognition for the visuals may be

/reduced, counteracting the effects (of the printed guide, whose objective

! ~

f N
» 1s to direct attention for better memor It may be argued that increased
i

“exposure time would solve the problem. However, another factor which

2

directs the learner's attention is motion and chande (Goldstein, 1975).
Eonsequently, a longer exposure of the visual may not necessarily attract
more attention or more fixa{igns. ‘ . ‘ (*f
Theréforél St seems that a projected guide is a more effective way
to direct attention and elicit the viewer's participation in the
presentation. If the projected guide and the' visual presentatidﬁ'are
covered by two to four degrees of visual angle, the projected guide and
the visual presentation can even by processed simultaneously (Egeth,
Vonides, & Wall, 19725. FﬁaﬁfgrmoYe. ;écause many nerjve cells in the visual
cortex respond with a burst‘of nerve impulses to movihg stimuli or tg .
stimuli that are turned on and off (Hubel & Wiesel, 1962), the Qigﬁer is
practicatly forced to read the projectéd guide flashed before his eyes.
A printed guide does not offer the same probability. , -
With this type of viewing guide; a ging]e-image visual presentation
becomes a multi-image presentation according to the accepted definition
(Perrin, 196%9a; Owens,1975). ;urthermore, levie and Dickie (1973), in
describing the versatility of multi-images, wrote that the yisual of a
multi-image presentation may be iconic (pictures) or digital (words and

numbers). *

Summary of Key Features

The review of the literature shows that several key attributes of

multi-images and adjunct activities have been investigated. Based on this

: .

-~ .
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review, the following major features were built into the present study:
! 1. A pilot teswwas used to determine the difficulty
: of each test item.
E 2. A pretest was used to control for prior knowledge. A
3. History, maturation, and experi‘m'entﬂ mortality were
controlled better than-most previous studies. A control
group was used to establish”base-1ines. = o

4. Behavibural objéctives were used as introductory material,

and, in some¢ sections, advance organizers. .

5. A printed and a projected viewing guide were designed
containing exactly the same material in form and content.

6. The viewing guide allowed the viewer to particifate in
the presentation (éagné. 1970).

. ' 7., The viewing guiq!e and the audio directed attention to

; (, visuals (Goldstelin,(IQYS).

The viewing guide pointed out the most salient points

HER T e R
[y

of the presentation (Hartman, 1961a; Trawers, 1964; Card,
1966; Severin, 1967). : ‘

PR

9. The projected viewing guide always pres‘ented the concept
related to the presentation, favoﬁring in this way spatial

i . ' - cuing while reducing interference (Hartmaj, 1961b; Jonassen,

@ | 1979). Ny

10. As' many new concepts as possible were related to previously

established concepts in the viewer's mind (Fleming & Lévie,

M
>
' ~//} 1978).
! (3

11. Content material withpthe same characteristics was pr;eser'ated

consecutively to favour assocfation and reduce memory load
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Hypotheses
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(Cahil & Hovliand, 1979). -, _J

The viewing guide included éf} view section (Perrin,w 5
1969b; Howe, 1970).

A questibﬁﬁ&f?e—was deve1opednto determine the

viewer's attitude. .

Three treatment groups were usgd: printed guide group,

projected guide group, and no guide (control) group.

@’
»

arch examined the use of adjunct activities, in the form of

de, in a tape-slide presentatigf. The review of the

ture generated the following hypotheses: )
Students‘uﬁo‘view tape-slide presentations with the
aid of a printed 11st of beﬁaviourél objectives and
detailed viewindkguide will-perform better on’an

[

immediate cognitive test than students who view the same

\tape-ste presentation without these aids. The justification

H,:

-y . 2 -

o

}of this hypothesis came from the studies on adju?;t _
activities, in particular, Lavin (1971), who haé‘ghoﬁn that
adjunct qcfivities result in 1m5hoved'ﬂearning?“andlkothgopf
(1970), who has argued that effective learning is a functiod
of relevant response modes that accompany learning. '
Students who view tape-siide presentations with the aid

f projected behavioural objectives and projected viewing
guide'on a screen side by side’w1th the singlé-1mage‘-
preseﬁtatiop will perform bettef’onypn immediate cognit?ve

test than students who.view the same tape-slide presentation
- . b ‘
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without these aids. The formulation of this hypothesis

was derived from: a) the studies on perception concerning/ .

directed attention, uperipheral visﬂ;n, fixations{\ of

visual stimulf, and motion and change of stimulus; b) the
studies on cognition and adjunct activities such as

spatial cuing, pair-associate tasks, viewer's participation,

and use of introductory material; and c) the studies on

multi-images that investigated the use’ of digital studies

in multi-image, efther as inserted questions or as tests.
Students who view tape-slide‘ presentations with the aid

of projectéd behavioural objectives and projected viewing
guide on a screén side by side with the s%ng'le-image
presentation will perform better on an immediate cognitive
test than students who view the same tape-slide Ipresentation
with the aid of a printed 1ist of behavioural objectives

and viewing guide. The position endorsed by this hypothesis
follows logically from the several potential advantages of
the projectecrguide that are directly or 1nd1réctly advocated
by the review of the literature. In particular, 0'Meara ‘
(1975) reported that the printed stimylus may interfere with

the normal learning process of a viglial presentation,

-~

: “Tape-slide presentations (multi-image arid single-image) for

Targe group ins:‘.ruction at secdnﬁary IV and V levels are ‘
equa'tiy effective with male and fema}-e students. The findings-
of Allen and Cooney {1963), and Tam and Reeve ,(1971).’just1f1ed
this fourth hypothesis. Dwyer (1972) veported that boys“'::"

. Py .
anhd giﬂs in the same grade level Tearn equally yveﬂ from .
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{dentical types of visual f11ustrations when they are
complemented w1th oral fnstruction.. Owens (1978),
however, found thit males learn more than females from

tape-slide presentations. Therefore, this moderator
‘ i

variable was introduced to help clarify the present
* v

Titerature. )
ﬂsz thdents exposed to projected and printed behavioural
objecgives and viewing guide will indicate via a - g
questionnaire that, at minimum, they were not dist)acted
by this form of tapeﬁ&ﬂide presentation. The attitude
. Of‘the:y}ewers was considered important in helping fo

analyze the results of the experiment more meaningfully.
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CHAPTER 3 ' N
Me thod

N
&

Experimental "Sample / -

| ) *.zj ,
X The subjects selected for this stidy con(s-ted of senfor high

school students registeréd at Marymount Compreheﬁsive High School in
Montreal. The schoﬁ:}:l is located in the south-west end of the city,
and its student ptpulation comes from a low-middle class background.

The curriculum fg}lowed by these students is the one set by the Ministry

of Education for secondary-schools.
. —_— el , .
The sample consisted of senior high school students fro regulgr
classes (see Table 1). The sample for the pilot test was comprised of
another 46 students registered in classes very similar to thasé of the

subjects involved in the experiment; they were ratedty their teachers as

average achievers,

Experimental Design

: o~
A pretest-posttest control group design (Tuckman, 1978) was used.

There were three levels of the independent variable (presentation format:

no guide, printed quide, projected guide), and two levels of moderator

variables (sex: male and female). The design is ilTustrated in Figure 1.

5

Instrumentation

Pilot Test. A pool of 28 questions was constructed and subjected to
Pilot Test 0

pilot testing. These were administered to 46 students envolled in clagses

- .

A ' .
that were similar to the sample of the study. High achievers and low

achievers were excluded and fnstructions 'and tésting conditions were the
same as those supplied to an subjects in the final stage of the experiment.

~ 3 ~

L4 ) . 2 &




~

A e

.y g o et

| v ¢
o Table 1 :
‘ Distributfon of Subjects by Treatment and Sex
. Treatment Females Males Total /Group
/_/ . f A
Control 14 17 K}
Printed 16 16 ?) )
. Projected 16 14 30
r' - )
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GROUP I - o1 X Y, 02
R cmemcemeecmemssscasesecsacsnecaa—e
. . Y‘
GROUP II 03 Xprt (2/ 04
Y
R 5
G OUPGIII/ 0 XPI"J Y2 06
LA T e oo m————o
‘ .
Key
L3 m
. R - Randomization of classes to treatments
\/_/\ '
" 01, 03, 05 - Pretest
02, 04, 06 - Posttest
' L
X. - Single image and no guide ;
'Xprt - Single image and printed guide
' xprj - Multi-image: Single image and projected guide
‘I] - Male subjects _ -
Yzl- Femalé subjects '
——— = 'Intact groups ' '-
EAH high and low achievers were iemoved and only part
* "~ » of the group was randomly assigned to thé'experimnt. ’
\ o R ‘ .
’ \ ’
\\ -
N\ .
\ .
‘Figure 1. Researth Desfgn, S .
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Students were asked to complete thé‘;est without having viewed
the presentation in order to determine which questions céu]d be
answered based on prior knowledge alone. The results of the pilot

. testing were analyzed and 17 questions were retained out of the initial

N 28 1in the pool. .
Ny ‘\ m'

Pretest - Posttest. These 17 four-option multiple-choice questions

were used to make up the pretest and the posttest (see Appendices D and

' - F). In addition to these questions, both tests included an interpolatéd |
task of three simple mathematical questions to reduce the effects of ‘
short-term memory. These were located at the end of the pretest and
at {he beginning of the posttest.

Both pretest and posttest were norm-referenced tests at the group
level becau'e the reséilt of one group we}e compared withﬂthe results
of another group rather ;Ban related to performance criteria esnglished
in adﬁgnce. ’

When we use test results to compare Jack with his™~ __
* pedrs, we refer to this as "norm-referenced testing".

The distribution of scores made hg the group gives

usja yardstick against which we can assess a given

child's performance (Chaseyp 1974, p. 93).

- iy

P

Had it been desirable, the test could have been interpreted as a

criterion-referenced test because the stated behavioura) objectives

t

indicated the level of performance. |The questions included several .

i
i
:
i
!
!
3

levels of Bloom's taxonomy (1956). ) rimarily, the questions were at the
knowledge, comPrehension. and evaluation levels. The ontent vaaidity

was controlled by asking questions based strictlylon/the material presented‘

and by basing 11 distractors on the same prese on {Chase, 1974). A

T e B A —
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Tape-Slide Presentation. The audfo-visual presentation used in

this study was entitled "Guide to Stereo High Fidelity". It was a
28-minute pro&uction composed of 86 slides (see Appendix A). Twenty-
seven vere iconic, 19 were digital (Levie & Dickie, 1972), 27 were
199n1c but with added'priﬁted characters, six were simple graphg, and
seven were mainly cartoons. ' )

Tﬁﬁgirtwork %or the iconic slides was obtained by cutting out
pictures of Hi-Fi components found in brochures or pamphlets distributed
by Hi-Fi dealérs and posting the figure of fnterest on cardboard. These
slides were~Mad:&as ;o1ourfu1 as possible. Flashly combinations of
colours were at times used to stimulate interest on the part of the
students. The digital slides were produced by transferring block letters
onto light-green cardboard (Kodak, 1978; Page, 1974). '

Legibility is a]yays a prime concern foé these typgs of slides.
kodak (1978) suggested that: b
the mﬁxim&m viewing distahce should be about 8 :
times the height of the projected image. To put it °
another way, if the projected material is legible -
farthest viewer, who is seated 8 times the

projefted image height from the screen, it will be
legjble for all other members of the audience (p. 36).

ning legibility. The above requirement was
by far exceeded in this production. The slides and graphs used could be
read over twice the distance of the farthest viewer in the auditorium.

Finally, the last type of slide was primarily cartoons, to illustrate.

 sftuations not easily obtainable in real 1ife or to enlighten the -

.

presentation by introducing some humour from time to time.




Preparation of Tape<Slide Presentation. The purpose of this

tape-slide show was to acquaint the student with the basic components
of a Hi-Fi system. ’A behaviourai objective was deve1opedt3n order to
plan the final sequence of the prgigntation. Also, Mager f1961) k\J,[::j
emphasized the need for including in the objective statement an indication
of minimally acceptable performance in order to neasu;e "how much" and
"how well", The objective was in the cognitive domain and could be
classified under Bloom's (1956) general headingsg?f knowledge, comprehension,
and, mainly, evaluation (Gronlund, 1970), '
The presentation was designed to achieve phis objective: follpwing

the audio-visual presentation "Guide to Stereo High Fidelity", the

~ studerit would be able to select the best tuner or pair of speakers by

comparing their respective correSpondigg technical specifications. Right
after the presentation, the student would q]so answer, within 30 minutes,
17 multiple-choice .(four options) questions with an accuracy of at least
70 percent. - -
The presentation emphasized the contention that:

much more can be apprehended and retained {f the

Tearner is required to assimilate only the substance

of ideas rather than the verbatim language used in

* expressing them (Ausubel, 1967, p. 20?

More specifically, the presentation was aimed at enabling the student
to remember whether or not the value of a certain teghnical specificatibn
had to be high or low, rather than remembering, -for example, its
definition. In additfon to that, new information was associated to extant
prior knowledge (Gagné, 1974) to help bridge the gap between the new .
material anﬁ the established ideas in ;ognitive structure (Ausubel, Novak,

IS

& Hanesian, 1978).

.
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The téchnique used to review the technical specifications presented
in the show was brogressivg disclosure, the f1rst specification being
the content.?f the first slide, and all technical Specificétions presented
being the content of the last slide (McTeer, 1977).

The empirical justification for the questions in the review can be
drawn' from Anderson and Biddle (1975), who were reported by Rickards

(1980) as saying that

adjunct postquestions produce more recall than adjunct
prequestions or no questions at all (p. 7)

Subject Matter. This tape-slide production was a basic gui&e to
Stereo High Fidelity. It introduced the viewer to High Fidelity and
dealt particularly with the gpecifications supplied by manufacturers -
for tuners and speakers. Amplifiers, turntables, and other general
information about Hi-Fi systems were proposed to be the subject of a

second presentation. The production attempted to enablqpthe viewer to

select a tuner and pair of speakers from the téchnical specifications,

Relevancy of Subject-Matter. Since the investigator has taught radio

technology at the secondary Tével for a number of years, he has not{ced

that many students pr quite expensive souqd systems, but their only

guide in the process of selection is advertising, physicé] Took, superfluous
gadgets, anﬁ "recommendation" by a friend. Tbéy Qeem to have very little
{knowledge about the technical performance of the system. I§ was decided,
therefore, that a‘ audio-visual production on Stereo High Fidelity would

be a wo?tgyhile educational 2xperience for senfor high school students.

Audio. The commentary accomp;hying the visuals was narrated by a

male annohncer who had previous exp€r1ence with this type of work at Radio
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onge and the National Film Board. The narration was essentially
non-redundant. pgspite the d{fficult subject matter, the narration
was kept as simple as possible, with concrete analogfes.

The original and final productions were recorded on a TDK sound
recording tape, professional studio quality (L-1800), 1.0 mil polyester
base, at 74 in/s (19cm/s). The final tai@fﬁzzﬂ;he narration recorded
on the right channel\knd audio pulses to advance the projectors, (both
presentation and projected guide), recorded on the left chapne1, making
the tape compatible with both the projected and pr{nted guides (the latter
simply does not use the left channel), )

The music played at the different intervals was chosen with the
audience in mind, i.e. senior high school students. However, the Packground

music used Yor the ending of the presentation, 1.%. the summary, was not.

"disco", but less distracting, taken from Frank Mills' "Sunday Morning Suite".

Printed and Projected Viewing Guides. The viewing quide for this

presentation consisted of 40 brief statements highlighting the essence of \
the narration, i.e. summarizing the mo§t important points and not the exact
words of the audio. These statements were presented in two formats: printed
and projected; the statements themselves were exactly the same in both
guide formats. The printed guide (see Appendix C) had 40 statements
printed in a small booklet. Beside each one was a small circle to'be

~  checked by the viewer after reading the corresponding statement. The
projected Sﬁide {see Appendix B) had each statement projec%ed on a screen
placed at the left-hand sidqhiigigggf_to the presentation screen. It is
important to note that, regardless of the viewing format, any given
statement was paired with the same set of slides. . Both guides started'hy .

providing the viewer with some initfal orientation in the form of behavioural

w

1
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\
objectives and concluded the presentation with a built-in review section.
"-v;\ .
Questionnaire. A questionnaire consisting of ten questions was

constructed to determine the subjects' opinion of the printed and
projected guides. A five-point Likert scale was used te rate their

responses (see Appendix F).

S

Procedure .

Selection of Experimental Sample. Eight senior classes were chosen

in agreement with the school administration and the class teachers. The
studgnts registerggﬁin these classes were at the end of the previous year
indentified as regular students, i.e. nei;her high achievers nor low ones.
However, since the experiment took place after the first term mark,

teachers were asked to identify those students whose first term mark showed
an average performance. They were then asked to give a ticket to each
student in the class, marking on 1t a small dot for the student who was a
high or low achiever. Only the students who showed -the ticket were allowed
to enter the auditorium of the school where the treatments were administered.
Students were asked to sit in e;ery.alternate seat. Those with a dot on

\\ »
their tickets were to sit only in certain rows. The whole seating process

was done without leéting any student suspect that they were about to
p?rticipate in an experiment. In fact, all classes were told by their
teachers thai the purpose of the tape-slide show was only to aid them in
buying a Hi-Fi system. .

¢
Three treatment groups were formed with the eight intact classes by

_ randomly assigning two or three of these classes to the groups. °“Also, all™

\
students designated by their teachers as either h1gh\ach1evers or low

achievers were not included in the<experiment (those with a dot on their

oy

-
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ticket). Among the remaining students (minimug 40 in each group), only
adut 30 were randomly picked to participate in ihe experiment. Thit was
done simply by dtstriputing about 30 copies of the pretest at random.

The others were told that "unfortunately" there were no more.papers

left for them but they were welcome to view the presentation anyway. Of
course, only those students who ;:Eéived the pretest were 1$ter‘prov1ded

with the posttest, and the questionnaire. This process was chosen to

increase further the chance of random selection in the experimental sample.

+ 3

Physical Study Setting. In order to control environmental variables,

all treatment groups were exposed to the stimulus materials under very -

similar viewing conditions. The study togk place in the school auditorium.

A1l groups were asked td sit in the centgr—fron; section of the auditorium

in order better to f;§b~the sing%e 9' x 12' (2.7m x 3.7m) projection

screen. The projection equipmeni was placed about 12 feet (3,7m) behind

the last row of students. Testimy took place during the s;;;\?b*»as follows:
\contro] group 8:45 a.m. to 10:45 a.m.; printed guide group 11:45 a.m. to
'1:15 p.m.; and projected guide group 1:45 p.m. to 3:00 p.m. Egch group -

was randomly assigned to the treatment and each student was sitting‘in every

“ .
alternate seat in order to avoid any temptation to copy or to talk (standard

high school precautions). Finally, the viewing distance exceeded the
LY
Tegibility requirements recommended by Kodak (1978).

wt : N
Equipment. Before each presentation, the projection equipment was

set up and _ready to go. - Both projectors were focused and adjusted so that
the two 1maées in the multi-image presentation appeareq parallel to each
other and separated by about 2 inches (5 cm). The set-up of the equipment

is illustrated in Appendix G.

~
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The equipment used for this experiment consisted of one TC-270
Sony stereo tape-recorder, one Hi-Fi speaker box, two Kodak'Carouse1 .
850-H 35mm slide projectors with zooﬁ lenses, and one Media Master
5-Channel Multimedia Programmer, model 375R. The 9* x 12° projection
screen used was already installed on the auditorium stage and all 1ights
in the back-stage were turned off in order to have maximum colour
brigptness on the screen, and also to }educe any viewing disturbance.

The two projectors and the tape-;ecorder were mounted on a 5 foot (1.5m)
high desk installed at the center and in the rear of the auditorium. ;
Lighting conditions are always of primary concern for this type

of presentation. In this study, 1ighting was contrplled to be almost
ideal. ‘During the single1image presentation without any viewing guide
(control group) all 1ights were turned off. During the single-image
presentatfon with-the printed guide, all 1lights were also turned off, but
some reflector lamps insta11ed on top of the stage were turned on to shine
on the viewers. Special attention was‘;aken to make sure that no light

would shine on the screen, to ensure maximum brightness and also not to

have the lamp itself fall within the viewer's field of view,

Trfout of Presentation. Before the actual presentation, the tape-slide

show was monitored several times to established correct program synchroni-
zation and operation. The greatest difficulty encountered in producing

the audio-tape was with the Multimedia Programmer ﬁsed to record pulses on
the tape. After numerous trials, itwywas found that a tone frequency of<:\ .
800 Hz (Channel 3) and a tone frequency of-3200 Hz (Channel 5) were the

most reliable. The 800 Hz ‘tone was used to advance the projected guide

while the 3200 Hz tone was used to advance the slides in synchronization

with the narration (see Appendixg ).
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Presentation. After the seating was arranged as described earlier,i_

.the investigator instructed each group as follows:

-~

\ -

the technical specifications supplied by'the manufacturers.

For the néxt half hour, youbw111 be viewing a
tape-slide ;how'on High-Fide{ity, that is, tuners,
speakers, aﬁplifiers and stereos.

I hope you'll find thé show very interesting because
it will teach you how to select a tuner or ; speaker from | . !

\ ; .
Just ;he name 1ike Sansui, Pioneer, or Marantz.is not
enqugh to tell you the quality of the stereo. To be
exact, one‘hés to be a Tittle bit more scientific. ;:d‘
that's what this tape-slide preseﬁt;tionAis all about.
Now, I'm sure that there are some of you who may already
know a lot about iéchn1ca1 specifications but others'may
know nothing about it. Frankly, I expect the majority _
of you not to know very mucp'about it. But just to see how

much each one of you knows before viewing the show, I will

give you a small test before the show. Once you finish this

test, I'11 turn on the\projecﬁor(s). Again, don't be diScouraged

if you find out that you don't know much at this point.
(CONTROL AND PROJECTED GROUP ONLY)

. . L
When you watch the show, please don't take down notes, but .-

SUSE gay attention. ‘
(FOR PRINTED GROUP ONLY) S

When you watch the show, I'11 also gfvg y;u a guide to help .
youf Please follow it‘carefu11y. Read the first 1ine when a red

]
circle appears on the left-hand corner of the screen or when a
a
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slide at the left side te]ls.you "Look at'your Guide".
At the first sigga] to #bad the guide, read the first
statement and check the circle next t; it. At the second
] siénal, read the second statemenf on the guide and so on.
Please don't go back and forth.
~ (FOR ALL GROUPS) , | -
Immediatef}'after the show, you will have another small
test to See how much you have learned. I “expect youy to be
‘able to answer correctly at least seven questions out of
each 10 At the end of,th1s tes;, there will also’ be a
questionnaire to allow us to know how you fe\f about this
show. P1ease don't cheat on this finalilest. Marks will
" not ceunt or a grade, but they w111 Just indicate to us
how much a st dent can learn when taught by a tape- slide
show of this type. If you wish, I will give you the mark’_
'privatel&. "To do well on this test, all you have to &d is
to Took carefully at the 'slides, 1isteJ to the commentary,
and follow directions. Please don't talk durfng the show
‘ot tedt per;od. 0K? Let's begin. - .
i After these instructions, the pretest was distributed, and it wé;,
picked uﬁ by some teachers helping thevinvestigétor as soon a§ it was
coﬁp?gted; Abéut 15 minutes later all the copies of the pretest weré
handéd in. At this point, the projector was turned on for the control
group to vieﬁlthe sing1e-image'presentition; The printed guide group,
instead, just before the projector was turned on, was supplied with the

viewing guide and reminded to look at the guide and read the correspondiﬁg

" statement only when cued by the show. For the last treatment group, the

~

- ] . a
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projected guide group, aftpr the collectfon of all the pretest booklets,

5

the investigator turned’on the two projectors, i.e. single-image

presentation and projected guide. J

ke

At the end of the presentation, 28 mfnutes Tater, the printeﬂ
viéwing guide was coITected‘for the printed guide group, and to this «¢
group, as well as the other two grohps, the posttest was administered.

ut 2

It was also picked up as soon as it was coqgi::ed} /A1 copies of the
posttest were handed in to the investigator 4

minutes later, ‘_

The experimen; terminated here for the contro1‘group\ however, the

printeq guide group and the projected guide groups were finally asked to

ey
- complete a questionnaire before they were dismissed, All: questionnaires

were completed -in less than 10 minutes, and were requrned to the

investigator. S ~ -
. | : ]
!
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. interaction of the sex of students by groups was not significant, F (2,87) =

) Also, 1t was assumed that males and femaleiﬁferformed in a similar fashion

*to a tape-slide presentation. The following hypotheses were tested

A
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CHAPTER 4

~

Results

<

Analysis of Prfor Knowl edge : " ' d

To determine whgther subject$ were randomly distributed in .
eguiva]en¥ groups, one-way analysis of variance was performaed across - '
the three treatme&t groups on the pretest scores. Also, since the
subjectﬁmatterlnight have been of greater interest td.ma1es tﬁ%ﬁ to . P
females, resulting possibly in greatef prior kﬁbwledge for males, a]lﬂ N
groups were further tested across sex on the rec&gnition pretest. Means ‘ : ¥
and standardxdeviations for all groups by sex for ‘the measure dflprjor

knowledge are shown in Table“2.

The analysis of variance presented in Table 3 shows}that a) the

.523, p > .50; b) the main effects for sex were alsnot significant,
F(1,87) = .461, p > .40; and.c) the main effects for groups were equally
not significant, F (2,87) = .147, p > .80. Therefore, the three treatment

groups were assumed to be equivalent on the dimension of prior knowledge.

. . —
on the pretest: ‘ 4 ' .

-~

Primary Analysis

Hypotheses. The durpo§e of this study was to determine the relative '

effect1veqsss of printed and projected Qiew1ng guides as adjunct activities

relative to the purpose of thig study: . '

H; - The printed guide treatment group (X__.) will perform

prt
better than the control group (Xc). .
" o N
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g . Table2
Means and Stafdard Deviations for Groups-by Sex
. . 1 A ) . , ,
v ' on Recognition Pretest
) ;8 . o s '
X i |
)
: S
. : PR Male Female ™= Combined
b . - - f = ;
Groups ' i X X X SD
Control Group (X_) !;' 3335 3.43 3.39 1.08
" o 1)) . (14) (319
P s
Printed Guide Group (xbrt) 3.44 3.38 3.41 1.50
., . 4 " >y ‘ . . )'
¢ e L (]G-L)‘ (1s) (32) S
A\‘ ’ ‘? ¢ ’ - ‘ .
o , Projected Guide Group (xprj) 3.93 3.25 « 3,,5{ 1.87
- o T ] (14) (16) (30) .
. - ’ \
] . \
1 ! h ‘
. @ — .
- L " . \
Y e . ‘ .
/ ’ ‘.I
’ e &‘. . \ v,
i . T, . ’
- ( ¢ [ 1 $
’ - \ .o v A /\‘,
. & . '
& ) "‘: 4
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Table 3

-

3

Analysis of Yarfance - Pretest Score by Group and Sex

?

4.

-

Source of Varfation = sS df COF,
¥ l\ - -

Main Effects - g 1.666 3 .238
Groups. \ .. 686 2 147
sex.’ . 1.074 1 % .46

« ' v ’
2-way Interaction
. Groups by Sex , 2,439, 2 - .523
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H, --The projected guide group (Xprj) will perform
better than the control group (Xc).

L3 e} / -
H3 - The projected guide group (xprj) will perform

better than the printed guide group (Xbrt)'

H4 - Males and females will perform in an equal fashion

®  in each treatment group. . r////'

<
! Test for Overall Effects. To test a general hypethesis for

significant effects, a two-way analysis of covariance was conducted using
* posttest scores as the dependent measure and pretest scores as the
S{ predictor variable. Reg:gssion analysis showed that the pretest scores
were a significant predictor of the d;pendent variable, F(1,92)=9.85,
g_<..002,J;5th a regression coefficient of .55. Since this squared coeffi-
_cient (rz) représents the ratio of the explained variance to the total vari;nce
(Hamburg, 1974), the valu; of .30 can be interpreted as meaning that 30%
of the total variance of the posttest was explained by the relationship
. existing between the pretest and the posttest. Consequently, the p&Zttest
scores were adjusted for th*s percentage of the total variance before
the F-ratio was calculated. In addXtign, the latk of significant effects
on the pretest across treatment conditions\satisfies the condition of

o~ . ~

homogeneity of régrgssion.
Table 4 presenfs the means and standard deviations of each of the g
treatﬁént'conditions divided by sex. Two-way analysfs of covariance (see s
. Tabf; 5) ‘produced a significant ma}n effect for treatment coﬁditions,
F(2,86)-18.54, p <.001, no significant main effect for sex and no
significant interaction, The overall significant main effect indicated

the need for further analysis, so post hoc comparisons were run to determine

the locus of the treatment effe€t.

~
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Table 4

-

‘Means and Standard Deviation for Groups by Sex on Posttest

S
" Males Females v Combined
Group X T T sD
Xc 6.06 6.79 (/ 6.39 2.667
(17) %(14) (31)
xprt 6.88 1.8 7.34 2.350
(16) (16) (32)
Xpr_j 10.79 9,88 10.30 2.794
(14) (16) {30)
\\
Total'\ 7.74 8,22
N=47 N=46
- SD=3.47 SD=2. 61
/
Ed -*1
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Analysis of Covariance - Posttest Score by Groups and Sex

”Tgb'le 5

with Pretest Score as a Covarfate

.

Sy

Source 5S df F
Covariates

Pretest 62.666 1 9.852
Main Effects

Sex 3,317 1 521

Groups 235,907 2 18.544 *
2-way Interactions : '

Groups by Sex 10,353 2 .814
Explained , 316.940 6 8.305
Residual 547.017 86 '
*p < .00 .

/ !
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Post Hoc Comparisons %

A Scheffe test (p_(.m)rwas conducted to determiine which treatment
group was significantly different than the others. The results of this
test indicated that the projected guide group performed significantly
better than both the printed guide and the control conditions (Projected >
Printed = Control). Figure 2 graphically illustrates these differences
across treatment conditions as well as the relatively stable resu]ts

obtained when the groups are separated by sex. The results of\this

~analysis strongly favoured the projected condition over the other two

treatments when prior knowledge of the content is controlled. As a

consequence, thé first hypothesis was rejected and the other three

{ "

were accepted.

'
Questionnaire : \[

The questionnaire 1nd:j£.ated that those students exposed to the
printed viewing guide were not repelled by it; on the con'trary, they
expressed a 1iking for it (see Appendix F). 1In ngstion 3, when students
were asked whether the viewing guide helped them recall the subject
matter, a XZ'(chi square) analysis of the data revealed that the responses
between the printed and the projected g\}ide treatment groups was  \
signl,ﬁcantU different (p < .05). Also, in uestion 7, when the st\dents
were asked whether the viewing guide 1nterwfered with the actual viewing
of the presentation, they expressed opinfons clearly indicating that
the projected guide interfered significantly less (p<.005) than the

printed guide.

> (%)

W
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- Mean Scores n -
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xc : xprt xprj
Treatment Groups '
, .. ’ o
key
X - Control gf‘oup (no guide at all) )
xprt - Printed guide group . ' .
xPrJ - Projected guide group (multi-image) ‘
- - Males -
o - Females
» K

Figure 2. Treatment groups by mean scores and sex on posttest’
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CHAPTER 5

Conclusions, Discussion, and Recommendations

Conclusions and Discussion

|
%

-

The purpose of this ;tudy was to assess the effectiveness of a printed
and of a projected guide format; in tape-slide presentations for large
group instruction at the senior high school level.. A recognition
multiple-choice test was deyeloped to measure learning achievgment.
Presentation forma't was the manipulated variable in the study. A
tape-slide presentation on High Fidelitywas produced by the investigator
and a viewing guide was designed to go with it. One group was
administered the viewing guide in a printed format.awh11e the other group
was administered thé same guide in a projectéa format on the. left side ’
of the screen. The control group had no guide at all. The discussion .

and conclusions in this chapter are organized underl;be re-examination of

each_hypothesis in ldght of the obtained resu]tjy,ﬁ'

/ ,
Inftial Characteristics of Groups. Initially, the three treatment

groups were compared on the pretest measure to determine if they possessed
equivalent prior knowledge of the program content., The test revealed that
the groups were similar in this respect. It also showed that males and
females were equivalent for prior knowledge before the treatments were
administered. Tuckman {1972) has suggested that whenever the treatment
groups cannot be randomly assigned, a pretest should be adwinistered and its
score used as a statistical covariate in the analysis to control for

initial group d1fferqg§es. It can be concluded from these results that ,

a) the three treatment groups were ihdeed equivalent on ;he dimension of
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prior knowledge, and b) that males and females performed in a similar

fashion on the recognition pretést.

Hypothesis 1.

Students who view tape-slide presentations with 7
the aid of a printed 1ist of behavioural objectives
and detailed viewing guide will perform better on an
immediate cognitive test than students who view the
same tape-slide presentation without these aids,

The results show that students viewing the tape-slide presentation
with the aid of the printed guide did not perform better on the posttest
than those students who viewed the same tape-slide presentation without
any aid. Therefore, hypothesis 1 cannot be accepted. .

By examining the questionnaire, a possible explanation elﬁerges
which explains these results. When the treatmemt group viewing the
tape-s1ide presentation with the aid of the printed guide was asked
whether the printed guide interfered with the viewing of the maAn tape-slide

.";
show, 15.6% Strongly Agreed, 28.1% Agreed, 9.4% marked Undetided. About

~ P~
half the group, therefore, expressed some concern about interference.

- —Although interference may occur with simultaneously transmitted

information, this only occurs when the cues of the second channel are not
. )

relevant to those in the first (Tragers, 1964). That, however, did not
bccur in the case of those viewing the presentation with the aid of the .

printed guide. Firstly, the printed guide was exactly the,same as the

projected guide, which proved to be quite effective. Secondly, the printed

guide suzmlarized the most salient points of the audio, as di/d the

projected guide. Severin (1967) specified that when the material presented
is relatively difficult for the audience, or exceeds it$ level of 11§eracy, ’
a combined audio-print presentation may produce significantly better

results than a print presentation alone. However, the problem cannot be
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dismissed. There is one othgr type of interference that coq]d kave
occurred. It involves the visual modality. Since the printed quide

™and the Hi-Fi presentation were not both within the viewer's field of
visfon, the visual modality was divided into two distinct tasks which
might have interfered with each other (Fleming & Levie, 1978).

Different studies have demonstrated the advantages of adjunct
activities in the form of a printed viewing guide {Gropper, 1966;
McKkeachie, 1967; Rothkopf, 1970; Lavin, 1971; 0'Meara, 1975), but the ,
results of this particular study do not wholly confirm these past findings.
The discrepancy may be due to the guide format. zThere are several types
of printed viewing guides. Some require the viewer to £i11 in words,
others to summarize the audio, and others to check off a given sentence
or choose the right response in a multiple-choice format. 1In addition,
some printed viewing guides are designed for interaction, while viewing
the presentation, while others are to be completed only at pauses. It
is possib'lé to explain the results found in this<study by examining the
stylé of viewing guide. 0'Meara¢(1975), although confirming Lavin's (1971)
findings concerning the use of adjunct activities with audio-visaal
material, conc]ucied that' ‘ |

\ Viewing guides should be designed such that they ' )
do not interfere with actually viewing the tape.
Students should not be asked to do other things
while the tape is running. Rather, the tape should
be stopped awstrategic points where the student

can be asked questions about the material he has
just seen (p. 50).

That, perhaps, was the single most important explanation for the no
significant difference found in the comparison of the printed guide and
the control group. As mentioned earlier, the students’ response on the

questionfaire also gave that indication.
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Despite the lack of significant results found for this hypothesis,
. it is importght to note that the mean for the control group on the_ .
posttest was 6.39 as compared to 7.34 for the mean of thslpningpd gquide

group. Therefbre,‘the treatment group with the printed viewing guide

per%ormed relatively better than the control group. This finding is in’
line with other research on adjunct activities. It is possible that

the efficiency of the printed viewing guide was limited because 1tlhad ‘ﬂﬁb

¥ .
to be read while the presentation progfegsed. Since the printed viewing

"3

guide and projected slides were not within the viewer's field of perception
N :
(watching both required a head movement) the viewgr had constantly to
switcH his attention from the slides to the printed guide. Moreover,
Fleming and Levie (1978) pointed out that "
0 \ ¥
hh ... the spatial character of vision permits parallel .
) {simultaneous) processing in different parts of the *
field, thus increasing the capacity for pictorial
information (p. 61). :
In other words, since the viewer was required to perceive the printed
guide and the presentation as two separate identities, he derived no
benefit from pictorial and spatial cuing which might have enabled him

to encode the pictorial information with the concept (Jonassen, 1929).

Hypothesis 2.

Students who view tape-slide presentation with
the aid of groiected behavioural objectives and :
projected viewing guide on a screen side by side with
the single-image presentation will perform better on the
immediate cognitive test than students who view the
same tape-slide presentation without these aids.

“*The results indicating a significant difference betwefn the performance
of the projected guide group and the control group affirm.this hypothesis,
Unlike the printed guide format, the identical content mateﬁial when

projected on the left side of the screen produced a remarkable difference.
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This significant differ;nce may be attributable to several factors.
First, By projecting the'viewiné guide on the left side of‘the
, screen,,the stng]e tape-sl{de presentation became a multi-image
presentétfoﬁ{ even though the left screen always presented a digital
‘1mage (words and phrases) at intermittent intervals. The advantages
of multi-image presentations over s1ng1e-1m;ge presentations have been

demonstrated by several studies (Allen & Cooney, 1963; Card, 1966;

// =
Brydon, 1971;Trohanis, 1975). Perrin (1969b) theorized that _
-~ On large screens (or screens side-by-side), the ’
viewer makes his own montage of different comparative
information. The immediacy of this type of
communicationn allows the viewer to process large amounts
of information in a very short time. Thus information
density is effectively increased, and certain kinds
of information are more efficiently learned (p. 369).

r—

Furthermore, Tam and Reeve (1971) found evidence to suggest that when
some images are accumulated for a longer périod and others are shown
sequentially, learning is enhanced. In this stugyf the viewing quide was
projected at intermittent instances. The same image remained in view
while others were shown sequentially on ghe right screen. Therefore,
the‘presentation format may have contributed to the superjority of the
projected guide condition. Even though the same procedure was used for
the printed guide, it did not produce the same positive results. It is
possible that the viewer read the indicated line only once, thereby 1osing(
the effect of image accumulation. ‘

Secondly, Goldstein (1975) has pointed out that a slidk change is
more effective than dissolyes for mintaining visual attentiqn. Fleming
and levie (19783 added that one way to maintain global control of visval (
attention is to chanée the level of stimulation, i.e. movement or brightness,

in the sensitive areas of peripheral vision. Since the projected guidé
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appeareﬁ on the left sCreen at imregular intervals and was often
preceded by a Q]ack slide, it may have contributed to maintaining the
viewer's attention, resulting in supeFior'pe;formance on the posttest.
Thirdly, Fleming and Levie (1978) stated that
An effective combin#tion of :conic and digital
signs appears to be pictorial stimulus and a
verbal response, e.g. label or description -
(p. 111). ¢
In other word;, studies of paired-associate learning have shown
pictures to be most effective in the stimuius position and words most
effective in the response position (Fleming & Levie, 1978). The
projected guide prese&%ation solved the digital versus iconic dilemma
by using both. The projected guide was always digital and the Hi-Fi
> presentation was a]ways‘iconic, with the exception of titles and review .
slides. Therefore, that also may have contributed to the efficiency of
5 . the projected guide presentation.
; Fourthly, Jon;ssen (1979), in discussing multi-images and concept
\ ’ acquigition; suggegted that when used appropriately, spatial cuing may act

- = to ‘improve retention. He conducted a stugy in which each class of plants

‘ was presented on a separaté screen which had a diséinct position and spatial
relationship to the other projected images. He attributed the significant
performance of his subjects to a possible encoding of spatial information
into memory along with the concept. A similar process may have occurred
when viewing the presgntation along with thé projected guide. The 1€ft
sc}een always presented the concept relative to the adjacéﬁt iconic slide.

The viewer may have associated the informatfon of the projected guide with

the correspoﬁding properties presented by the right screen, thus reducing
the memory load. \ : -

Fifthly, the review of the presentation section was-degjgned to establish

[
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a dialogue between the projected guide and the single-image presentation. .
. { ’
This form of presentation may have encouraged the viewer's participation,

N ’
. thereby contributing to the superfor results {Gropper, . 1966; Rothkopf, o

L e R % Tt %0 T % W e o e

1966; McKeachie, 1967; Howe, 1970; Flelds, 1971; 0'Meara, 1975; Dayton,

< 1977). &
H
b1 ¢
Hypothesis 3. ° » : " .
Students who view tape-slide presentations with ‘ j‘

the aid of projected behavioural objectives and .

projected viewing guide on a screen side by side with
N . the single-image presentation will perform better on
. an immediate cognitive test than studentsvwho view

the same tape-slide presentation with the aid of a

NP ST K K e *

*

’: printed 1ist of behavioural object fves and viewing guide

é This study reve%led that students who view a tape-slide presentation

é with the aid of a .pro;ected'guide 1ea>\signif1cant1y more than’students

3 f}with efther a p'rinte'd gu‘ide or not guide af all, Consequently, this

g hypothesis is accepted” ,,

i ' In discussing the' %’rst two hypothesés, several argumen;s were /

presented that also helped to explain these results. The following
attributes of the projected guide were discussed: 1) multi-image;
: '2) image accumulation; 3) attention gain by changes in peripheral vi's*ldﬁ;;
4) association between digital and {conic images; 5) spatial cuing; and
6) involvement 1n the review section of presentat'lon. In addition, :
’ Flehing and Levie (1978), discussing two-channel capacity in relation to /
aud1o-yis'ual presentations, pointed out that L - .
Capacity appears to be larger where two modalities
, © . are utilized (audition and vision) rather than one.
' Two tasks involving the visual modalities for
instance, will {interfere more tham where one invol ves *
the visual and one the auditory modality (p. 6¥).- 1 .
The pro.jected guide and the Hi-Pi presentation were aWays within the ’

viewer s fié1d of perception, becoming for the viewer a sin?Te global visual

3

-
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The audid constituted the other modaltity. The viewers who received

the “prirted guide, howaver, were not abTe to treat the printed guide
|

and thé Hi ‘i presen%aﬂion as.one global visual because all e1ements
/JJ
- . were not within their ﬁé§1d of perception There fore, they had two
visual modalities and one auditory It is probable that the two visual

tasks interfered with each giher, ‘hence the concern_expressed in the

. \
&  questiennaire when viewers were asked whether the printed guide interfered

with the viewing of the main tape-§lide show. The significant X° for
L N .

L

. , l
this ngstion further indicates that the printed guide was not entirely

. 1 ‘ 4
success ful. B .

a

, L Aﬁother possible e%p]anat:on for the observed difference betweep the
o .printed and projected g+1de formats is thaf students may not have

followed the printed gu%dg as desigﬁed. A cue was given to indicate when
. " to read fhe printeq gu%&e; but id fact viewers may not have conscientiously
‘ followed this instructi&n. The projected guide did not pose that problem
because it forced the v;ewers to attend to it. In fact, a viewer would .
have had consciou;ly ioiavdidnreading it because of its placement reIative’
to the presentation i )f

It was also poi:fed out by Goldstein (1975) and further explained by

Fleming and Levie. (1978, p. 21) that

... 1f the screen is dark gain attention by
. brightening it; if it is static. gain attention by

: adding movement. “Popping on" of overprint titles

@ : directs atten}ion to them and what they label. -
“It is possible that the, "popping on"'of the several s1ides of the projected ”: .
guide helped the vieqer; to engage in a more active and purposive Hé;aviourf
L, resulting in a positfve learning benefit (Krugman & Hartley, 1970) |
. Howe (1970) foynd fhat .those students who were allowed _tgreview
¢ thesmaterial recalled s!qnificant1y.more items than'those who were not c

L M
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allowed to rev{ehlthe material. The review section of this presentation
was designed to involve the viewers. question was asked on the
projected guide and the correct answe;#;;j\)ound on the next slide of ¢
the single-image presentation. The viewer became a liaison between the
projected guide and the single-image presentation. It {is presumed that
this brocess produged its intended effect in the projected guide
presentagion because the action was a1way; within the viewer's field of

perception. . Although this same device was used in the printed condition,

it may not have unfolded in the same manner because it required an extra

effort froh the viewer to look up to the single-image presentation and @

down to the guide at regular 1ntefvals. This speculation finds some

additional support when the results of the questionnaire are scrutinized.
The overall invo1vemenf in the projected guide came across much closer

to the "Strongly Agree" choice of the Likert scale. _
¥ K

Hypothesis 4.

Tape-siide presentations (multi-image and
single-image) for large group instruction at
Secondary 1V and V levels are equa11y effective with
male and female students.

The results support this hypothesis, showing that males and fbniles.
learn equally well from tape-s]ide'ﬁ?esentatibns (multi-image and single-
1magef at the Secondary IV and V level. No main effect for sex or

- ‘ @ .
fnteraction between sex and thé presentation format was observed. The

. f\
moderator variable of sex was introduced because the subject matter was

rd ( °
\\\\Fhoughtfto be more attractive and hence, more familiar,cto males than

2

/)Ll

to females. However, the results do not' confirm this suspicion The

results of this finding support the majority of phst studies 1nvolving

audio visual presentations {Allen & Cooney, 1963; Tam & Reeve, 1971; )

T <

M

e,




EI ST

]

R RPN

DG Wi s R SN Ris w4

Dwyer, 1972, p. 90). ‘ .

Hypothesis 5.

Students exposed to projected ang printed
behavioural objectives and viewing guide will
indicate via a questionnaire that, at minimum,
they are not distracted by this’ form of tape-siide
presentation.

. .The objective of this hypothesis was to find the viewers' attitude

concerning -the printed and projected gu1de<;_ The response was excellebt.

A1l students comp]egeg the ‘yuestionnaire. \n general, the students Qikh

the projected' guide showed a greater appreciation than the students wikh
the printed guide for this type of adjunct activity. On some specific\
points, l1ike facilitation of recall and interference, the results wereg
statistically significant (see Apbendix F). Therefore, from the react*on
on the questionnaire, it can be concluded.that the pgggected guide 1is |

i
|
l}

|
more appealing than the printed guide as an adjunct activity to audio-Tisua]

R

presentations.

Fl .

\ [f

Recommendations for Futﬁre Research -

The results of this study suggest that a projected viewing guidey

as an adjunct éo an audio-visual ﬁresent&tion. produces superior

sho;t-term 1earn1ng:cdmpared with either a standard tape-slide presentition

or one utilizing a printe;\V1ew1ng guide. However, the present study [

also showed that a printed viewing guide is not significant{; more efféct1ve

than no guide at all. The latter finding contr s several earlier |

studies. Although the results of this comparison did not yifld sig&qfilant

dffferences, the mean of the printed guide treatment group was noticeably .

higher thd; the control group. Therefore, there is need for further re#earch.
First, it is suggested that this study rgpiicated at all age 1eLe1s \

|

-
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to determine the pré&ise conditions under which the technique functiong

. most effectively. Future research studies should incorporate both an

immediate and a delayed posttest into the design.to compare short- and
long-term retention. Snow (1974, p. 281) stated that "generaldzations
about schogl learning need to be built on research using substantial
samples of leawning time",

Secondly, there is a need to conduct a“?&%gitud{ah1 study. The
research should involve a complete series of tape-slide presentations
over a whole term,.with one group exposed to a érojected guide, another
group exposed to a printed guide, and a control group viewing the same
presentation without any adjunct material. Of course, these three
expegfmenta] groups should be selected as much as possibI;Lon‘qrandom‘
basis. This-experiment was conducted as an éxtra-curricular activity,
or as a gene}a1 interest activity, and consequently students were told
that the final score would not be counted towards their term ma;k: It
would be interesting, however, to monitor the performance of students *
in a real classroom situat}on where this particular task would ianuénce
their term mark. A long-term naturalistic study would a]gb reduce the
novelty effects which often blague "ohg-off“ studies. The easier the |
flow of events, the more represeﬁtative the research will be.

Tﬁ1rdly, the viewing guide ﬁormat jtself needs add1tiona1 research
The fact that the printed guide and the single-image presentation are not
within the viewer's field of perception may cause some interference because
it involvs& two distinct visual tasks {(Fléeming & Levie, 1978). Some viewing
guides include fill-in sections, some others multiple cﬁoice items, and

others a combination of several types to be completed either at pauses or

. ] .
while the presentation is being viewed. This study established that the
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viewing guide- forjat may Se a sfgnificant factor in terms of learning
outcomes. It is necessary, therefore, to investigate this factor
further, along with its relationship to other adjunct activity formats. .
Fourthly, there is a need to expand the ugg of printed and projected
viewing guides in subject areas other than science. It would S;

interesting for future studies to apply this treatment in the arts and

social science sectors in ofder, ultimately, to determine the

genefaiizability of this type of presentation format.
\ Several other research suggestisns are also)wort@y of mention:

1) Further research is needed in the area of redundancy and
betweep-channe] interference. Hartman (1961b) stated that the level of
difficulty in each cﬂenne1 must be such that it permits the learner to
switch attention between an auditory message, a visual-pictorial message,
and a visual prfnted message, and then to assess the optimal redundancy
level between channels. ) ¥ |

2) Spatial tuigg and image accumulation seem to be two important
factors to be investigated further in 1nstruct10pa1 tape-slide presentations
espé;ia]]y in regard to the use of a prgjegted guide in the multi-image
format. ' ‘ ) y

3) The practicality of multi-image"{nstructional presentatfé:s and
the“cost effectiveness of projected guide formats, as comparéd with
a1te}nat1ve production and presentation mé%hods are also recommerided for® /.
further investigation. ' '

' 4) F&nally, Fleming and Levie (1978, p. 61) have pointed out tﬁat
there is eyidence that for Ejghtfhanded people the left hemispﬁere appears

special ized for serial informatfon, especially languages (speecﬁ), ind the

right hemispheré for simultaneous fn%ormation, especially Spafial stimuli

v

\ .
o
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(pictures). .1t would be very 1nteres€1ng to conduct a study to

investigate the effects of projected viewing guidesgn right-handed

and left-handed subjects. - ’ _ )
In sum,€AIthougﬁ projected viewing guides need to be researched

further, the resu¥ts of this study indicate that they may rave considerable

value in education, An additional variety of visual formats, such as N ‘\\

the combination of digital and iconié stimuli, may produce even more \\

interesting results. The flexibility of the vlsua\ combinations éhabled

. . ¥ '
by multi-image communication may provide novel capabilities for exploratory

research.
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\ APPENDIX A, . -
Tape-Slide Script .

Note

o ]
Although the objective of this presentation igtcs that four audio
' . - ) :
components will be covered, the script which follows represents
only half the content. Since _thls'*ylas oq‘ly Part |, only one test z
was given. ‘ . % - / B - ¢
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SINGLE-IMAGE PRESERTATION
N . i pra . .
SLIDES . I YAPE ‘ ~ : <
s 1. CU speakgr? = . JHmsIc K
. 2. receiver. .Digital: Guide Music
° ' ~ ' ‘ C
to Stereo High Fidelity - - . "
. .+ 3. MS recefver. Digitaf“: ... helping Music , , .
' " ; L , - :
you select a hi-fi system ~ J
—— 4. MS tuner.- Digital: Produced - Music ) L oo
B by D. Perri v - - ' y . ‘ ,
g 5. . WS table radlo - | FU_NARRATOR/F-UNDER-MUSIC
. . *y
- \ NARRATOR : Jhe Jerm High Fidelity
) X | N ’ > | has become\ a commercial 'catchp
/ L) - \\1
) N k iy that my be«found on just about ™
. - - Y ' \ . Aanything th'at. produces s:ound.
N " t : l
' . 6. MS speakers and trumpet \\ y, Almost all manufacturers claim
; . noo ' , : .
. \1 . nghtly over'lapping \\ : total,\lfaithfuMess to the original
. ot , I -
* L 5 -~ R \ 7 - sound but the abi'lity to judge
& . - )
; ' ) . " v the clarity of sound\requ‘res 'long
) - . o
: : > training. {
A i 5‘ L4 .
3 > . ‘ Y, e - L
oo . 7-s LS sound @m display - FO_MUSIC et )
% . v, - * < 5\.‘ RRATOR:; The purpose of this
SR - - ove R P ' ‘o . “
) / . ol _tape-siide show is to acquaint you
g y) k,
: . - ( . \ w1/th the basic compﬁnents of a
E‘ - A de i .'“ \ Hi-Fi sy,stem.

<
1
J

‘that 15:' tunJr,.amprier, Speakers,

. and turntable. . - o Y
| . .
\ ‘ -
\ s .V {
e : e -
! Y 4 N

—
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By the end <;f this show,,you’
¢ . should be able to select a
‘ sound system by‘ comparin; the “ .
co}-reSponding specifications of
- two orumore Hi-Fi components and
. ‘ 0 choosing ::he one with the highest
:/ P ‘ or 10wes{: value depending, of

course, on which one is more

- - . appropriate.

~

8. MS first page of test. The show is divided into two

Instructions - -4

parts. Ri}ght after each part,
you will be asked to complete a
short test to determine how much -
. ' | " you have learned. You should be
able f:o answer cqrrectly. at least

«

: ~ 7 questions out of each 10.
- ' _ ‘ f

10. CU headings of presentation ~ FU MUSIC/FD NARRATOR

uh&t@is High Fidelity? -
Choosing the Hi-F# Tomponents

N\ ~ . , | i '\3“
SPeakars . - \\— . N\ o
" Tuner C . - .
. Amplifier = o ST ,
+. s . ) ' f
e Récord Player S - -

8 L
Do's and Don't's for Hi-Fi

|



11. Digital: What {is High Fidelity? .
' ¢
AL
‘ [
12. LS.person playing guitar at
‘ center of speakers
- \ v B
o 13. MS drummer and speakers
4 .
" \ -
5 ; . L
.
3 i ¢ -
E ’
«“« \ .
g ( 4 [y
14. LS drawing of orchestra
| v
g
3 4
i
\ ’ )
15. MsS plano

pmmm—__

CROSSFADE MUSIC TO NARRATOR

NARRATOR: High Fidelity or
Hi-Fi means that sound is H\
reproduced as it was recorded
in the studio. The sound picke
up by a Hi-Fi receiver should b

reproduced without changes.

b
One way to test this would be tol

compare a 1ive musician with the

original tune reproduced by a

7
-

sound- sysKtem.

In hg ideal stituation, you .
| shou1dn't>be able to distinguish

whether the tune comeé from fhe

musician or from. the speakers:
When this happens, we say that the
sound system has zero distortion

or no diétortion at all.

“But 1n practice it is fery difficult(

\/ v ) - o~ . .
to set'up a test 1ike that because,

number one, you would.need a -

musician every time you wanted to
, ‘ A ‘
,test a system{ . s
‘and number two, most of the PR
» o
instruments that can reproduce the
{ ] — =

A
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16.
ST,
f
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% i
18.

" (- 19.
o\

3 [ , ,./-'W
T

.CU screen of oscilloscope

& 14
L
CU ear. Digital: .20-20,000 ‘

Hz . . -

Graph-of upiform frequency

response -

y Y
B

Graph of deviation from

gy

" Flat Frequency Response

A
3

'thousand hertz.

wide range of human hearing arer,
not bortable.r There fore, this

method is obviously impractical.

Manufacturers use a more practical
method, ‘electronic fmstruments,

te measure distortion. A
v

For example, the human hearing
ranges from about 20 to 20 thousand

vibratfons per second or, in~ -
technical terms, from 20 to 20

’ \

“ .

_ This wide range of frequencies

should be reproduced by anyrﬂi-Fi

component with thg same 1ntens'1ty‘
of Joudness as it wa$ recorded in
the studio. If the reproduction

is faithful to the or)igina'l{s,ound, .
a Distortion Amalyzer would Jiﬁsplay .
is as a straight Tine which is

called Flat Frequency Response.

Iffinstead, the rgproduced note
spunds ‘louder or dYfferent than
the original noteé'(the ‘Distort1on
Analyzer, would display the change
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[

as deviations from the Fl?t!
A ‘ _ Frequency Response 11ine and P

measures them in:DB's.

20. - Digital: There are different types of
B Family Name: Distortion distortion but they all reduce

Given Name: ? the clarity of the reproducegd sound. .

21. CU trumpet and clarinet For example, when two similar
% ’ ' musical instruments 1ike a trumpet
and a clarinet are reproduced sounding:
’ almost the same,'the dis}ortion is
e o ' talled @rmonic Distortion.

7 - , -

e

22. CU feIephone set ry An extreme case of Harmonic
»8 ' ' . Distortion oceurs 1n\t\he telephone,
. ' ‘ when frequently a person's voice

is so. drastically changed that %t"s_

. . ) difficu]t to recognize.

23, Graph. yviaﬂon from Flat _ Wheh, fnstead, some instruments are

TRIRCEnY YRS e o

_ Fredﬁency Responsé reproduced either“louder or softer *
B ' T ' \\ than the way they should really
- ' ‘ | sound, the distortion 1is called
Poor Frequency Response, or Deviation

. - ' from the Flat Frequency Response.
- &

24, CU volume control This has the same effect as

o :
' . : ‘ _increasing or decreasing the volume

every time a specific instrument

~

/ - ) ' =g ‘ ’ %‘l\
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25,

. 26.

27.

14
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MS receiver specifications

-

Digital: Chooéing\m-ﬁ

Components

L 2

LS Tuner, Pre-Amp., Power-

o’ . t
Anp. , Rece‘l&e\r
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plays. Of course, that

\

certainly doesn't add any pleasure ‘

to your 14sten1ng.

Al tl:ese measurements are
called technical specifications
and fhey .are provided by the
manufacturer on the pamphlets
which come with the Hi-Fi
component. In the rest of this
show, we will compare the/
corresponding Specific}ation's of
two or three Hi-F{ co ponents and

D et
learn to choose the best.

" FO NARRATOR/FU MUSIC

P

CROSSFADE MUSIC TO NARRATOR

NARRATOR: Once you have decided
that you want to buy a Hi-Fi
system, there are many options

r 3 )
available to you. If you visit an
audio shop, you'll see displays of

]

*

components called receivers, tuners,

pre-amplifiers, or power amplifiers,

To understan] what choice is best

for you, let's consider the function

of each of these components.

‘ v

el

o
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28. MS tuner

29. MS Pre-ampl 11;1er

30. MS power amplifier  ~

79

A f&uel; bicks up the radio

ls1gnals transmitted in fhe air f“rom
a radio statfon Wand‘converts :

them into electronic signals which
are finally converted into sound

by the speaker.

The pre-amplifier is the component
is the component which comes
after the tun@P or turntable. It
allows you to change the volume
and the tone of the program. Itk}
is ,thg component which has the
most/controls,'swﬂches, and

pushbuttons.v

The power amplifier further
amplifies the electrical signals -

and raises them to a level

[\ necessary to drive the speakers

- \xat the volume of your choice.

R
31. Graph of receiver showing fts
components tun‘er, pre-amp and

and power-amp

» . . ;
32. bU receiver

7

A receiver is a combination of a
tuner, a p;-e-ampHﬁer, and a
power amplifier 'in, one single
cabinet; but, it never includes the

speakers.

Most Hi-F§ systems use a receiver.‘

There are two good rea'sons for
\

\

.

e

—
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. 33: )6 man in home environment

enjoying dusi;

» 34. Ms back of receiver showing

connections for turntable

/

35, Graph showing tuner, pre- and
power-amp as part of receiveryﬁ

resultimy in savings

#
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» 36. Order is which Hi-Fi componensf

N\
are connected (digital)

+

5 o ‘
W
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37. LS different speakers
d

\

o

80

this choice,

The first reason is simplicity.
.If all you want is to sit down
and listen to the radio, then all
you have to do 1s‘;o connect the
receiver to a pair of speakers,

plug it i and enjoy the music.

If you want to listen to a.record,
J/ .
that's simple too. But the main ~ ,

L]

reason is savings.

By combining a1l the units in one,~

there is bound to be a large cost .
(" P

saving. So if your budget is.

limited, it is best for you to’

concentrate on receivers than on

separate components.

*

w

If, however, you desire more
sophisticated equipment, and can

afford it, a three-part system

“{s the answer. Generally, this

. /
systemjkffers greater power.output
and the absolute ultimate in _~

performance.

However, the chofce of the electronic

part for'your sound system is-very

-\
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38.

39.

40.

a.

42.

43

v

‘Digital:, speakers

v
MS person in audto. shop

LS recefvers in djsplay in

audio shop

MS d1ifferent speakers with

question mark (?)

NS (apeajew. Ding\ta'l : selection
N .
of speaker &

-~

4
LS speaker*with specifications

81

¥
much related to your choice of

speakers. Therefore, it is logical
to ?‘uy the speakers first, and

Tater the electrical components.

FO NARRATOR/FU MUSIC

Music

Music

§

FU NARRATOR/FADE UNDER MUSLE

NARRATOR: The choice of the

speakers is certafnly the hardest

— .
to make when you shop for a sound

system because no standard

specifications are available to
b v

!

which a particular speaker can be

compared.

o

<

-

The following hints; however, will

’

prove to be of great help to_you

I N

when shopping for a pair of

speakers. ‘

FO_MUsSiC | r\/
*NARRATOR: Don't be concerned M{h
;\ the spéc‘:i fications q‘f frequency
response published by the manufic;urer.

(3 s -
- \ L)
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44, .MS male announcer speaking into

- microphone

f

- 45, MS various speskers

46. MS Test record

82
-~
Ve
First, 1isten to the voice of
your favorite male announcer. >
The sound should come out as if
the announcer is sit’ci'ng exactly

halfway between the speakers.

Y
If the voice sounds 1ike an old

syecord, far away or too sharp,
raject this sp:aaker immediately.
If you're not sure, ask the dealer
himself to go }\alfwiy between the
speakers and repeat the same words
of the annouhcer: You can then
éompare ‘the two sounds. Any
speaker failing this test carmat
'pass a music‘test, and should B;a

immediately rejected.

Fis AUSIC_AND UNDER NA:}RAT‘()R

Music.

NARRATOR: After the sgeakei passes
the voice test, try another test.
Play some selected classfcal records
‘or special musice recorded purposely

to test a speaker. ‘ {

A
Listen to the musjic for a whi'le\.z Y

See if the indiv ual\‘l\:(struments
can be picked up sharplVy. -

‘) i o)
\ ¥
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48. CU bird and MS brass band
»
. \
49. Graphic of window on real .

background \ -

50. MS speaker with sound waves

51. Ms spgaker with Min and Max

' power specifications:

FU MUSIC/FQ NARRATOR
Music @

CROSSFADE MUSIC TO NARRATOR

NARRATOR: Check the dynamic

range of the speaker; that is, if
it can reprodéice sound from soft
levels to very loud ones.

Listen.... BT

FuMSIC . N

CROSSFADE MUSIC TO NARRATOR

NARRATOR: Surprised? "You're not

. the only one. When I tried this

AW

-amplifier power, called. RMS power,

that speaker. Generally, the greater,

test at home, my wife rushed upstairs

to look for the broken window.

s

Anyway, many popular sppakers T

require a substantial amount of

Qefore they start producing soumd.:
At the other end of t ; scgle, an
speakers have phystgal Timitations
that determine the maximum amn;unt\ -
of’ power they 5an handle bef‘orf thgy.

are damaged or produce distortion.
—~—

Therefore, find out the minfmum

and maximum pOwer recommended for
v *
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52. LS different types of

speakers

53. Print: tuner / A

N o

[N

54. CU tuner

55. CU tuner

® .
56. MS tuner picking up radio
N ~

v

S

D

waves
’ »

57. LS park with trees

h

~

the Dynamic Range, that.is, the
d?«ference between the maximum and
minimum_power, tﬁe better the
Speakélsjcan~ reproduce changes

in sound,

FU MUSIC AND UNDER NARRATOR

Music

NA\;RATQR: Once you have made
your choice by foHc;wing these
tips, youyrwill be in a better
position/to judge how much

amplifier power you really need,

¥ o
FU.MUSIC £

Music -

Music .
Music

CROSSFADE MUSIC TO NARRATOR |

NARRATOR: Th& function of the

radio waves transmitted by the

N

radio station.

The main difference between AM and

FM is the cﬁnity of reception. ™

. ~1s known to be clea and not a

N . .

gﬁ

% .
he) .

S

,\\\)*\\_—/r

T™

" tuner 1s to piék up both AM and N

-
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CEaia

58,
\
AP
;o 59.
P |
60.
«
6l.

Graph of audio range showing
AM and FM range

Cartoon showing ,weigh%-l ifter
in front of a tuner. In print:
"stroln'g on static, but gentle

?

on music”.

\ .
LS tuner with s\pecifications

~

LS three tuners with respective

e
specifications

85

noisy as AM. There are two

reasons for that.

" First of all the FM transmission

allows music up to 15 thusand
hertz. Al though that's not quite
as high as the 20 thousand hertz
h(,h‘ich 15 "considered to be the
highest“frequency that people can
hear, it 1s far better than AM.

The second reason is that the FM
tuner does not pick up static or
other el‘ectr‘ical bugs and that
qualifies it as Hi-Fi.

These are the tuner's specificat"loﬁ?.

Are you frightened, perhaps? Don't

worry. Yquill be surprised how

well you will make sense out of them.

These speciﬁéations 3re different

from the specifications associated

with Speakér boxes because electronic

specifications are more refined

and that makes it easier for you to

compare one -tuner with another tuner

or one ampl{ifier with another

amp] { fier. . (

3
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62. MS tuner with Sensitivity ' The Sensitivity specification
~specification ) ~ 1nd3cates the al;ﬂ tty of the .

tuner to pick up very weak or
> distant signals and tum them
, into clear sound For example,
tuner with a sensitivity
specification of 1.9 microvolts
may :‘>ick up a radfo station about
. » o 30 miles away &Kone with a )
| . _ sensitivity of 1.‘ mié;ovons may
| pick u%a statfon 50 miles &way

_and produce a comparably clear sound.

| 63. LS thrée tuners showing A The lower the value.'the more
AR Sensitivityaspecification for. | sensitiv; the tuner is because it
. : each< \ can pick up smaller signals from ' "
B > ‘ itations located at greater distances.
. Therefore, the third tuner 1s in
- ‘ ‘ « T ' this case"(%he tuipérr with the best
% . | ) Se?sitiv‘ity spec‘ififgl‘\\tion. Ny
;o L : ' . . ‘
“'.‘ 64. NS tuner ‘with S/N rg}io ‘ \_ The,SignaT-to-Nois: rlfxtio indicates
specification " how clear the sound is picked up by
c k the tuner. . ' -~
; ’ 65 LS CBC tramsmitting antenna As the spund travéls‘ from the radio
. “ | . st;t:‘i'qn“fo your recelvé'r, it picks
"ﬁ | . N | | - u?/ssat_ic g1eg:tﬁc1t¥ a1on‘g%;e wa;r,
L)

i -

%4 o A
oD | o

o




<. '+ and other unwanted noises. The

",

N

. Signal-to-Noise r;tio speci?ication “f\,s

i
'

. fndicates how well the tuner can -
distinguish between the true;sound»
and other electrical interferences ’

) _picked up ov;zr the histance. 18 ,

the tuner doesn't filter out the . !

sbund_ from the unwanted nofises,

»

we hear a background hiss.
-~ N '

Y

«

66. MS cartoon of reporter‘ interview- You ‘can renie‘rﬁber this specification’

ing someone in the street. by making an analogy with a reporter

o~

interviewing someone in the street,

-

where the so?nd of the interviewee
fan

% N ' would correspond to the sound from

§
the nadio Nation and the noise ‘oq,

]
E ' N the cars would-be the background hissy
.

. b
67. LS three tuners showing S/N The Signal-to-Noise ratio tells you,
‘ -\, -
~  ratio specification - ’ in fagct, how strong the sound is - ‘

H

F

3 d
3 IS

H

|

as compared to the background noise.
~, . Obviously, the higher the Signal-to-
J
Nofse,ratio, the clearer the
b3
% P reception. In this case, the second
tuner is -the best.

~

~ 68, MS tuner. In digital: Harmonic Harmonic Distortion is the
- \\ Distortion ‘ specification indicating the change\‘

-~y
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69. LS three tuners with respective
Harmonic Distortion specifica-

tions

70. MS tuner with Selectivity

specification

* introduced in sound that did not

exist in the stydio when the

original recording was made.
\

This specification is measured as
a perckntage, because 1t expresses
the degrée of change from the

original recording. So, the lower

. this specification, the more natur}al

5

the sound. For example, an ideal ‘
tuner with zero percent Harmonic
Distortion would reproduce sound as
if the orchestra was playing righ‘i
in your 11v1ng-r66m. But in
practice, there is always a bit of
distortion. It 1s important, though,
to keep it as low as possible. So,
the first tuﬂerlis the best in

this case.

Selectivity, as the word implies,
refers to the ability of the tuner
tp select a desired station among
several present in the air at any -
tique. A good tuner should open ‘the
door to just the statfon that you
tune witlhou‘t letting some g&e\

station squeeze. in too.
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* /

- \___\/(
i .l
| |
72.

e 73.

e

y

.

' ¥

LS three tuners with Selectivity

specification

MS tuner with Frequency Response
LY

specificdtion

. 89
AN

A high Selectivity specification

;jndicates the strength of the : g

tuner to fight back the stations
that want to squeeze in when they

—ra
are not supposed to go through, ¢

So, the higher the better.

' TH;refhre, the third tuner has s

the best Selectivity specification.

-~

In High Fidelity, not only showld
the sound be reproduced without
changes from the original studio
rec&rding,'but also each instrument
should sound with the same 1oudnes§‘
as recorded. In other words, we *
don't want the drup to sound louder
than thé pfano unless it was recorded'
that way. The speci%ication
describing this dev1a;jon~from the

original musical tune is called

ponse , and a typical .

W,

Frequency Res:




L.

74,

75.

76.

77.

Graph of Frequency Response

MS tuner with graph indicating

left and right speakers

LS traffic agent directing
traffic

LS three tuners with Stereo

Separation specification

k]

That means that\no fréquency . N
within thit range will be boosted

of decreased by more thah 1 DB

as compared to the original sound.

The greater the deviation, the

less uniform is the Frequency* -

Respo;se. Therefore, the plus or

minus number should be as close

as possible to zero.

F1;:\Jy, Stereo Separation is the
last important specification of our
concern. In stereophonic recordings,’
some instruments are meant to be

reproduced by the left speaker,

-and some 6thers by the right speaker.

The tuner must therefore also act

as a traffic agent directing each
instrument to the left or to the
right speaker as recorded in the-
stqdig. And just as a tr§ff1c agent
keeps the cars spaced apa;t to avoid
a collisfon, simiiarly, the tuner,
keeps the left and right cﬁannels

separated to avoid mixing them up.

The Separation to be maintained

between the two stereo channels
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78. MS tuner specifications

~

\\\\J/ 79. Digital: Sensitivity, S/N

Ratio, Se]ectivity,w§tereo
Separation, Harmonic Distertion,

Frequency Response.

80. Digital: Sensitivity -

Greater is Better

81. Di 1: S/N Ratio -

Greater is Better

i

82. Digital: Selectivity -

Greater is Better

\

83. Digital: _Stereo Sepiration -

" greater s Better:

-

& &

}

should be as high as possible.
Therefore, the third tuner is
again the best.

FU MUSIC AND UNDER NARRATION

NARRATOR: There are other

specifications, but those that

~ we have seen are the most important

ones to consider when selecting a
tuner, whether as a unit by itself

or integrated in a receiver.

Here are in summary the six
specificatfons that we have just

seen.

FU MUSIC/FO NARRATOR

Music C ¢

Music

Music . !

Music
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- 92
\‘ 84. Digital; Harmonic Distortion - . Music
Lowey}is Better '
-~ 85, Digital: Frequency Response - Music
L Greater is Better
/ pdegoguiulufuiuistupsiupunip e ietntupuiuaiapur it pefu g putnpugsiuiu i gugtetutui v
- 86. Digital: End of Part I FO MUSIC
I'd
/4
/

A=)
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PROJECTED GUIDE (Lefﬁ Side X~

1. Black

B
2. Instructions: 1. Listen to
the tape, 2. Don't take
down notes

3. -This side of the screen will
indicate to you the most
important points

4. Btlack -

5. This show wil]l acquaint you
with the components.of a
Wi-Fi system '

6. By the end of the shows~you
should be able to select a

"ound system from the technical

specifications

7. After the show, you're expected
to a,ﬁsvéer correctly 7 questions
out’of each 10 -

L

8. Black |

&

9. High Fidelity means reproducing
sound without changes
1 4

10, Black

94

PRESENTATION (Right Side)

1.q CU speaker

2. MS recefver. Digital: Guide
to Stereo High Fidelity

3. MS receiver. Digital: ...
helping yoy select a hi-fi
system.

| .
4. NS tuper, Digital: produced by
D. Perri \

5. MS table radio

6. MS speakers and trumpet slightly
overlapping.

%

7. LS sound system in display

8. MS speakers, tumtable,\tuner and
 amplifier

9. MS first page of test. Instructions

10. CU headings of presentation ~
“What is' High Fidelity?
Choosing the Hi-Fi Components
Speakers
Tuner
Amplifier
Record-PJayer
Do's and Don't's for Hi-Fi"

11. Digitdl: What is High Fidelity?

12. LS person p
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"~ PROJECTED GUIDE (Le ft Side)

n. s the sound coming out from
the speaker can't be distin-
guished from the Yive.sound,
we have zero distortion

12. Black

13, D1stortion is measured by
electronic 1nstruments ‘and
specified by manufactuwers

14, Audio Range: 20 to 20,000 Hz
15. Perfect sound reprodbction is

displayed by Distortion
Analyzer as .a straight 1ine

. 16. Deviations .from the straight

1ine {indicate bad reproduction

17. Black

18. . Harmonic Distortidn ‘reduces

the claMty of the reproduced
sound k

19. Poor ErAuenc'y ‘Response causes

.some instruments to be repro-
duced louder or softer than
recorded

20. Black .

21. Tuner picks up radig signals

22. Pre-amplifier alTows you to
control sound }

- 23. Power—ampHﬂer‘raises sound to‘

the desired volume

24. The receiver combines in one
cabinet tuner, pre«amprier,
and power-amp

PRESENTATION (Right Side)

13. M5 drummer and speakers oo

14, LS drawing of orchestra

15. Ms piaro

16. CU screen of gscilloscope

17. CU ear. Digital:.20-20,000 Hz

18. Graph of uniform frequency

response
19. Graph of deviations from C <
" Flat Frequency Response

20: Print: “family Name: Distortion

‘ Given Name: 7 "o
21, CU trumpet and c1ar1net
22. CU telephone set

23. Graph-Deviation from Flat
Frequency Response

24. CU volume confro'l

" 25. MS receiver specifications

26. Print; Ahoosing Hi-Fi Components

27. LY Tuner, Pre-amp, Power-amp,

ceiver
28. MS Tuner
29. MS Pre-amplifier

30. MS Power-ampl1ifier

321. Graph of receiver showing its
components: tuner, pre-amp and
power-amp ’
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PROJECTED GUIDE {Left Side)

25. Black

.

26. By combining in one cabinet
the tuner, pre-amp, and power-
amp there is a cost saving

27. ‘Black

28. Speakers determine the power
' required from receiver

29, Black / '

¥

30. Disregard the Spgaker s

frequency response Specificatiop

31.'Listen to the voice of your

., favourite male announcer. It

should sound real.

. ‘Reject any speaker fafling the
male-voice test

33.\ Black

34, A1l instruments should be repro-’

duced sharply .

35. Can the speaker réprbduce very
soft passages and thundering
loud volumes?

PRESENTATION (Right Side)

32.
33.

3.

35.

36.

37.

38.

40.
4.

42,

43.

45.

46.

47.

48.

»

CY receiver —~

MS Man in home environment
enjoying music

MS Back of receiver showing
connections fbrcturntable

Graph showing tuner, pre-amp,
and power-amp as part of
recefver re;u]tfng in savings’

Order 1n ‘which Hi-Fi componehts
are connected (digital)

LS Different speakers

Digital: Speakers

. MS Person in audid shop -

LS Receivers in display in audio
shop

MS Different speakers with
question mark (?)

MS Speakers‘ mg1ta1- Selection
of Speaker

LS. Speaker with specifications

. MS Male announcer speaking 1nto .

mic.
L 4

2 N W
MS Various speakers
s .

MS Test record

MS Turntable with\reco*d

CU Bird and MS Brass band
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PROJECTED GUIDE (Left Side)

36. 'Black

37. Dynamic Range = (Max power -
Min power) Greater is better.

J

38. Black ,

39. Tuner picks up transmitted
radio waves ,

-~

40- B] aCk N g,

41. M is clearer than AM because:
o

42. Black

43. Sensitivity: ability to pick up

weak signals
{

44, Signal-to-Noise Ratio: specifies
the strength of sound as compared
to unwanted noise. Higher is
better.

‘¢ \\,,. -

PRESENTATION (Right Side)

49, Graphic of winM real

background

50. MS Speaker with sound waves

51. MS Speaker with min and max
, power specifications

FZ. LS Different’tyﬁes ofpspeaker
53. Print: Tuner

54. CU Tuner

SS.QQP Tuner

56. MS Tuner picking up radio waves

r

57. LS Park with trees

58. Graph of audio range showing
- AM and PM range

-

59. Cartoon showing weight-1ifter
in front of a tuner. In print:
“Strong on static, but gentle
on music.' .

60. LS Tuner with specifications

61. LS Three tuners with respective
specifications ~

R )

62. MS Tuner with Sensitivity
specifications

63. LS™rhree tuners showing Sensitivity
specification for each

64. MS Tuner with S/N ratio specifi-
cations

65. LS CBC transmitting antenna

66. Ms Cartoon of reporter interviewing

someone in the street

67. LS Three tuners showing S/N ratio
of each -

kS
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PROJECTED GUIDE (left Side)

»

45. Harmonic Distortion: indicates
how much the original sobund is
changed by the tuner. Lower is
better. ‘

4
46. Selectivity: ability to select
one station among hundreds of
others. Higher is better.

47. Frequency Response: deviation from
original musical tune. Shaller

deviation is @g}ter.

48. Stereo Separation: ability to
prevent the left and right
channel from mixing together.
Higher is better.

49, Black

50. Sensitivity should be high
or Tow? J/ .

L

51. Sensitivity: greater is better.
Signal-to-Noise ratio: High or
Low? ~ N

529 Sensitivity: greater is better.
Signal-to-Noise ratio: greater
is better.

Selectivity: High or,LoY?

53. Sensitivity: greater is better
Signal-to-Noise ratio: greater
is better
Selectivity: greater is better
Stereo Separation: High or Low?

98
PRESENTATION (Right Side)
68. MS Tuner. In digital: "Harmonic
Distortion”

69;\§S Three tuners with respective
Harmohic Distortion specifications

70. MS Tuner with Selectivity speci-
- fications.
#

< 7. Cartoon representing strength

72. LS Three tuners with Selectivity

specifications

73. MS Tuner with. Frequency Response
specification

74. Graph of Frequency Response

75. MS Tuner with graphic indicating

Left and Right speaker
76. LS Traffic.agent directing traffic

77. LS. Three tuners with Stereo
Separation specification

78. MS Tuner specifications
79. Digital: Sensitivity, S/N ratio,

Se1ectivity§ Stereo Separation,
Harmonic DiStortion, Frequency

Response.
80. Digital: Sensitivity - greater
is better
. i
81. Digital: S/N ratio - greater is
better .

4

»

82. Digital: Selectivity - greater

is better
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PROJECTED GUIDE (Left Side) ° . PRESENTATION (Right Side)
] 4 N . '
/i ) 54. Sensitivity: greater s 83. Digital: Stereo Separation --

‘ better , , . greater is better

Signal-to-Noise ratio: gdreater ' ) .
: is better - N -
; Stereo Separation: greater is . ' ‘

better '

Harmonic Distortion: High or ' '

Low?

55. Sensitivity=» greater is better 84. Digital; Harmonic Distortion -
‘ ’ Signal-to-Noise ratio: greater -~ lower 1is better :

! 4 is. better., - - ~

' - Selectivity: greater is better

Stereo Separation: greater is

‘better o
. Harmonic Distortion: Tower is ' e T

better 4 - .

. Frequency Response: High or

: © Low?

‘ 56. Sensitivity: greater is better = 85. Digital: Frequency Response 11 DB

| : ' $ignal-to-Noise Ratio: greater small deviation is better

is ‘better s

3 / Selectivity: greater is better

‘ Stereo Separation: greater is
« better ‘
1 Harmonic Distortion: lower is
[ better ’
‘ ®  Frequency Response: + 1 DB

e

57. Black . ) 86. Digital: End of Part 1\ -
87. Black

e
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. - GUIDE TO STEREQ HIGH FIDELITY * *—\\\\\\\K

PRINTED_GUIDE

iy
’ ) o
INSTRUCTIONS :
. ) -
. 1. Watch the show. . / . B

]

2. Every time you see a red circle on the Ie:k side of the slide,
v and/or a specific slide indicating LOOK AT YOUR GUIDE, read this
Guide. S

3. At the first signal, 1;&& red circle and/or LQQE~AT~YOUR GUIDE,
read the first sentbnce and check circle next to it.

" At the.second signal, read the second sentence, and so on.

4. Do not go back to a sentence that you have already read.

£ -~
- © . “
<
R ’




(::)Instructions: 1. Listen to the tape.
. 2. Don't take down notes.
-~ 3. Check the circle next to each sentence
- after you have read it.

(::)'This Guide will indicate to you the most important points.

\
This show will acquaint you with the components of a Hi-Fi

system. 6

y/ . 1
By M end o he show, you should be able to select a sound
system from technical specifications. »

After the show, you're expected to answen correctly 7 questions
out, of each 10.

(::)H1gh Fidelity means reproducing sound without changes.

(::)if the sound coming out from the speaker can't be distinguished
from the 1ive sound, we have zero distortion.

‘ (::) Distortfon is mea'sured by electronic instruments and

)

specified by manufacturers.

' O Audio ,Range:f 20 to 20,000 Hz

Perfect sound reproduction is disp1ayed by Distortion
Analyzer as a straight Tine.

. oq , e
<::) Devjftions from the straight 1ine indicate bad reproduction.

Harmonic Distortion reduces the clarity of the reproduéed sound.

Poor Frequency Résgonse causes some instruments to be reproduced
louder or softer than recorded.
{

(::)Thner,picks up radio signals.

\,

N
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Pre-amplifier allows you to control sound.

.

Power-amplifier raises sound to the desired volume.

The receiver combines in one cabinet tumer, pré-amp]ifier,
and power-amp.

By combining in one cabinet the tuner, pre-amp, and poys:-amp,
there is a cost saving.

Speakers determine the required electronic components.

Disregard the speakers' frequency Response specifications.

Listen to the voice of your favgrite male announcer. It should
sound real.

Reject any speaker failing tpe male-voice test. .

A1l instruments should be reproduced sharply.

\ . o~

Can the speaker reproduce very soft passages and thundering
loud volumes?

Dynamic Range\= (Max power - Min pow{?fya;giter is better.
Tdner pické‘up transmitted radio waves.

FM is clearer than AM because: "
a) higher audio range
b) no static picked up

Sensitivity: ability to pick up weak signals.

S?gnal-to-No1se ratio: . specifies the strength of sound as
compared to unwanted noise.
Higher is better.
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Harmonic Distortion: 1indicates how much the original' sound
is changed by the tuner. . . .
Lower {is better. /(‘

Selectivity: ability to select one station among hundrehs
of others.
Higher 1s better.

E 3
Frequency Response: deviation froﬁ original musical tune.
Smaller deviation is better. ‘ )

Stereo Separation: ability to prevent the left‘and rights ¥
channel from mixing together. ' ’ '
Higher is better,

Sensitivity should be high or Tow?

/ -
Sensitivity: Greater is batter. .
Signal-to-Noise Ratfo: High or Low?

Sensitivity: ‘Greater is better.
Signal-to-Noise Ratio: Greater is better.
Selectivity: High or Low?

Sensitivity: Greater is better.
Signal-to-Noise Ratio: Greater is better.
Selectivity: Greater is better.
Stereo Separation: High or Low?

Sensitivity: Greater {is better.
Signal-to-Noise Ratio: Greater is better.
Selectivity: Greater is better.

Stereo Separatiopn: Greater is better.
Harmonic Distortion: High or Low?

Sensitivity: Greater is better. .
Signal-to-Noise Ratio: Greater is better.

Selectivity: Greater is better. ’

Stereo Separation: Greater.is better.

Harmonic Distortion: Lower' is better,

Frequency Response: High or Low?
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o I . .
.<::> Sensitivity: Greater is better, . -
Signal-to-Noise Ratfo: Greatey is better:

Greater is better.

Selectivity:
Greater is better.

Stereo Separation:
Harmonic Distortion: Lower is better.
Frequency Response: ¢ or - 1 DB

(small deviatfon is better)
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GUIDE TO STEREO HIGH-FIDELITY

LEARNING MEASUREMENT

. .
' . - N
. K-—&/ \ ‘
hY
a . : <, f
“ , .

NAME:
H/R:‘
MALE:

-  FEMALE: -

" INSTRUCTIONS: ° _ Lo

DARKENJ THE' LETTER CORRESPONDING TO BEST GIVEN CHOICE ON THE . /

[}
~
.

1 ) ) . . 6
TAKE UP TO 30 MINUTES TO MLETE THIS TEST.

4

’

ANSWER ALL QUESTIONS. 1IF YOU DO NOT KNOW ANSWER, PLEASE TAKE A GUESS.

. b d
MARKS FOR THIS TEST WILL NOT COUNT FOR A GRADE, BUT WILL BE USED TO
DETERMINE HOW MUCH YOU CAN LEARN HH:EN TAUGHT BY A TAPE-SLIDE SHOM.

ANSWER SHEET.. N




Poor frequency response cabses some instruments to be reproduced

a) softer or Touder than originally recorded }
b) with a background -

c) with static electricity
d) faster or slower than o;igiﬁally recorded in the stbdio

4
)

The main reason for combining two or three Hi-F{i components in one
cqbinet is
a) better sound reproduction
b more'power output
c) less distortion
d) cost saving

When the sound coming out from a speaker cannot be distinguished
from the same live sound, we have

a) a good speaker but with small dynamic range

"b) a bad speaker : ' ",

c) zero distortion

d) high distortion

. Y

Before buying a pair of speakers, you should l1isten to the voice of
your favorite male announcer. If it does not sound real (almost 1ive)

a) listen to some classical records and accept that speaker

only if instruments sound clear
b) reject that speaker immedfately \*

c) check 1f the speaker can reproduce sound ranging from soft
levels to loud ones

d) check the speaker with a better amplifier and try a different
male announcer

»

. High Fidelity means

. a) reproducing loud sound
b) reproducing sound, without changes
. '¢) reproducing FM sound ' -
.d) perfect tuning .
& ' .




6.

9.

The sensitivity of a tuner spbcifies

a).the ability .to distinguish between electrical noise such
. as static electricity, and the transm1tted sound signal and
e turn it into clear sound

b) the radius of the circular path in - which the tuner is
sensitive to a' transmitted signal

cy the ability to pick up weak signals

d) the ability to pick up the selected station (even when far
away) among the hundreds of stations presented in the afr
at any given time

The Dynamic Range of a speaiér

a) indicates ;%w perfect the sound s reproduced N

b) indicates the ability of the speaker to reproduce tlear
.sound at loud volumes ‘

c) is equal to the maximum power minus the minimum power that
the speaker can handle

d) should ideally be zero,for proper balance .

The Signal-to- Noise ratio specificat1on 1nd1cates . !
a) the strength of sound as compared to unwanted noise such as
M background hiss

, b) the amount of noise introduced by the transmitting station
in the process of transmission

c) the ratio between ‘the sourid of the selected station and that
of a statfon that, squeezes fn the background

d) the ratio obtained when a 1000 Hz signal and 2Q,000 Hz signaT
~ are iptroduced in the tuner for the test

Which tuner has the best Sensitivity specificatfion?

a) 1.8 mv
b) 1.8 B
c) 1.8 %
d) 2.§ my
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Which tuner has the best Sjgnal-to-Noise ratio spec { fication?

a) 50 DB
b) 50 mv
t)o« /
d) 90 DB

a) the andunt of background notse or hiss
‘'b) how much the original sound is changed in the process

of reproduction

»

The, Harmon fc Distortion specification indicates

c) the ability to prevent the left and right channel from

mixing together

¥

.d) the ability to keep instruments at the same level of

“recording .(neither louder nor softer)

Which tuner has the best Stereo Separation specification?

[4

a) 99 pB
b) 99 %
C) 3:33m
d) 3.33-DB
\

Which tuner has the best Selectivity specificatfon? -

a)1 DB
b) 50 % ’

: (",) 88 MHz to 108 MHz
d) 100 DB

I

-

)

!

\'/‘

Which tuner has the best Harmonic Distortion specification?

a) 90 DB
b) 0.1 %
c)' 30 my
d) 0.9 %
. \

A

B

110



-

o et e e

15.

o

" 16.

o

17.

18.

19.

20.
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Which tuner 1s best?

“a) Harmonic Distortion: 0.9 %
Sensitivity: 1.3 mv

b) Harmonic Distortion: 0.1 %
Sensitivity: 1.8 mV

c) Harmonic Distortion: 90 my
Sensitivity: 1.8 %

d) Harmonic Distortion: 90 DB -
Sensitivity: 1.7 DB

Which tuner is best? R

a) Sensitivity: 1.5 mVv. s
Stereo Separation: 99 D8 AU 5/
Selectivity: 100 DB P

.
b) Sensitivity: 1.6 & °
Stereo Separation: 99 %
= Selectivity: 1 DB ,

‘c) Sensitivity: 2.5 DB .
' Stereo Separation: 100 m ”
Selectivity: 88 MHz to 108 MHz N

d) Sensitivity: 1.8 mv
Stereo Separation: 3,33 DB )
™ Selectivity: 50 % —t 1 ‘

, 3
Which tuner has the best Fregquency Response specifications?

a) 30 to 15,000 Hz + or - 4 (B
b) 30 to 15,000 Hz + or'~- 3 DB
c) 30 to 15,000 Hz + or = 1 DB
d) 30 to 20,000 Hz 4 or - 1 DB

.

Multiply 6.52 x 0.25 =

D\hdde 9.75 by 0.15 =
-

Add 3.45 ¢« 0.16 ¢ 0.008 = ° &
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21.

22.

23.
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How much of. this material did you know before watchihg the show?
Please be honest. Your co-operation will help us determine
how effective the show was. -~ ' .
a) none ‘ ' .
b) less than 3 questions s
c) from 3 % 5 questions
d) from 5 to 10 questions
e) over 10 questions N

Did you ever bu} a sound system?

e

a) No, I did not buy a sound system
b) Yes, over 6 months ago )
c) Yes, from 2 to' 6 months ago
d) Yes, Yess than 1 month ago

\

Have you compared the. technical specificationS»of»two or more -
recefvers sometimes in the past month? )

a) Never . , *% .

b) Yes, 1 to 5 times ’ A

c) Yes, over 5 times

d) Yes, but I do not remember them )
. ot 4
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i T o GUIDE TO STEREQ MIGH-FIDELITY
N - J “
/ ___/LEARNING MEASUREMENT

-

- ) o NAME:
" - HIR:
[
*  MALE:
FEMALE ;

ot gt
o
&z .
-~

s T

1. TAKE UP TO 30 MINUTES TV COMPLETE THIS TEST.

Y m ,‘2. (YOU MAY NOT USE ANY NOTES.

E , i . 3. MARKS FOR THIS TEST WILL NOT COUNT FOR A GRADE, BUT WILL BE USED

.

, . TO DETERMINE HOW MUCH A STUDENT CAN LEARN WHEN TAUGHT BY A
) . ‘?L%:

| ..o TAPE-SLIDE SHMW OF THIS TYPE,
A ) . . Y

& ‘ Lo s N .
4. PLEASE ANSWER ALL QUESTIONS ON THE PROVIDED ANSWER SHEET. DARKEN
» THE LETTER CORRESPONDING TO THE BEST GIVEN CHOICE.

»
L 4 “




V. Multiply 2.65 x 1.3

a) 2.95
b) 3.445

c) 1.798 "~

d) 34.45

2. Divide 2.25 by 0.25

a) 9 ¢ ' -

., byo.9 . 4
¢) 0.09 .
d) 0.86

3. Add 1,25 + 0.69 +« 0.005 =
a) 1.945 RS '
b) 1.90
c) 1.55 >
d) 6.955

4. High Fidelity means

a; rep{'oducing Toud sound

b) reproducing sound without changes
¢) reproducing FM sound

) perfect tuning ,

5. When the sound coming out from a speaker cannot be distinguished
from the same live sound, we have ,

a) a good speaker, but with small dynamic range \

b) ‘a bad speaker

¢) zero distortion

d) high distortion '
9 N

6. Poor frequency response causes some instruments to be re#produced
a) softer or louder than originally recorded ”
b) with a background hiss .
c) with static electricity
d) faster or slower than originaﬂy recorded in the studio

15
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The main reason for'combining two or three Hi-Fi componenis Tk
in one cabinet is ‘ .
. Aq .
a) better sound reproduction
*b) more power output >

c) less distortion
d) cost saving

Befare buying a 6a1r of speakers, you should listen tg” the voice
of your favourite male announcer. If it does not spfind real
(almost live)

a) listen to some classical records and accept that speaker
only if instruments sound clear
b) reject that speaker immediately
c) check lf the speaker can reproduce sound ranging from
Foft levels to loud ones
check: the speaker with qbbetter amplifier and try a
different male announcer

d)

_The Dynamic Range of a speaker

, »
a) indicates how perfect the sound s reproduced
b) indicates the ability of the speaker to-reproduce clear
sound at loud volumes .
«c) 1s equal to the maximum power minus the minimum power ‘
that the speaker can handle
d) should ideally be zero for proper balance »

The Signal-to-Noise ratio specification indicates

a) the strength of sound as compared to unwanted nofse such
as FM background hiss

b) the amount of noise introduced by the transmitting station
in the process of transmission *

c) the ratig between the sound of the selected station and
that* of.a station that squeezes in the background

d) the ratis obtained when a 1000 Hz sfignal and a 20,000 Hz
signal are introduced in the tuner for the test

<he Harmonic Distortion specification indicates

= a) the amount of background noise or hiss —
b) how much the original sound is changed in the process
of reproduction
c) the ability to prevent the left and right channel from
mixing together
d) the ability to keep instruments at the same Tevel of
recording (nefther Touder nor softer)

%
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14.

15.

16.

17.
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The Sensitivity of a tuner specifies l

a) the ability to distinguish between electrical noise,
such as static electricity, and the transmitted sound
. signal and turn it into clear sound
b) the radius of the circular path in which the tuner is
sensitive to a transmitted signal
“c) the ability to pick up weak signals

d) the ability to pick up the selected station (even when
far away) among the hundreds of stations present in the
air at any given time

)
)
)
)
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Which tuner” has

a) 50 DB
b) 50 mv
c)0¥
d) 90 DB

Which tuner has the

a) 90 DB
b) 0.1 ¥
c) 90 mv
d) 0.9 %

A~ *a

Which tuner has the

a) 30 to 15000
b) 30 to 15000
c) 30 to 15000
d) 30 to 20000

Which tuner has the
/’, L]

~

t Signal-to-Nojse ratfo specification?
best Harmonic Distortion specification?
2
best Frequency Response specification?
Hz + or - 4 DB
Hz « or - 3 DB .
Hz v+ or -1 DB
Hz + or - 4 DB L~
best Stereo Separation specification?
%5
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18. Which tuner has the best Selectivitybspecificatfon? '

19.

20.

21,

22.
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1 DB
50 % ‘

88 MHz to 109 Miz
00 b8

anoe
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Which tuner {s best?

a) Sensitivity: 1.5mv
Stereo Separation: 99 DB
Selectivity: 100 DB

b) Sensitivity: 1.5 % v
Stereo Separation: 99 %

' .Selectivity: 1 D8 .

c) SeAsitivity: 2.5 DB . e
Stekeo Separation: 100 m ° -
SelecTtvity: 88 MHz to 108 MH:

d) Sensitivity: 1.8 mv

Stereo Separation: 3,33 DB
Selectivity: 50 % .

L

Which tuner is best?

a) Harmonic Distortion: 0.9 % ) (
. Sensitivity: 1.3 mv
b) Harmonic Distortion: 0.1 %
Sensitivity: 1.8 mv ) -
¢) Harmonfc Distortion: 90 mv , ‘
. Sensitivity: 1.8 ¥
d) Harmonic Distortfon: 90 DB
Sensitivity: 1.7 0B .

\

How much of this material did you know before watching 't.he show?
Please be honest. Your co-operation wi p us determine how

. effective the show was.

a) none .

b) less than 3 questions i

c) from 3 to 5 questions A
d) from 5 to 10 questions ¢ .
e) over 10 questions

Did you ever buy a sound system?

a) No, I didnot buy a sound system
b) Yes, over 6 months ago . e
c) Yes, from 2 to 6 months ago
d) Yes, less than 1 month ago
{
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23. Have you compared the technical specifications of twor -~
more receivers sometimes in the past month? : -

r >
a) never - C
b) Yes, 1 to5 times '
c) Yes, aver 5 times :
d) Yes, but I do not remember them = . .
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APPENDIX F

Questionnaire .
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Means Results and Chi.sduare Test for each Statement of Questionnaire:

1.

e /"
N 1
2-

3.

+ .presented by this show. ‘ . !
., , . ,ll

- was 'a test and that you had compare two or more technical -

from this show.

Key 1. Strongly Agree, SA

2. Agree, A .
Undecided, U /
Disagree, D

Strongly Disagree, SD

., P W
- - L I

This tape-slide show was a good means of presenting the subject.

Se
-

" SA AU - D SD MR
Printed 9 20 2 0 1
PR v
‘Projected 2 16 2 0 0-

Raw Chi Square = 1.81 with 3df. (N.S.D.)

The fact that you were made aware that at the end of the show there .

“~ Z‘,

4

SA AU D . SD S

. - . , |
. Printed , 3 19& 9' o ,‘
Projected % 13 1 .0 0 o

Raw Chi Square = 17.37 with 3df. (p = .001)

(Projected guide group omy)
The projected guide on' the left side of the screen facﬂitated the '
recall .of the subject matter presented by this show. 5
(Printed uide group only) - -

gt group -
The printed guide facilitated the recall of the subject matter

BN

121

* specifications was helpful in letting you know just what to remembfr
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FA A 1 D 'SD
Printed 8 2 0 3 0
ProJjected 13 12 4 0 1 ‘

~ Raw Chi Square = HZSS with 4df. (p =.05)

’

(Projéctec! guide group only) 7

‘ Aﬂ tape-slide shows should have a projected guide ke the one

in this show‘.

| (Printed guide group on’?}? : -
‘ K11 tape-slide shows Qhould have a printed g;uide 1ike the one ‘

" in this show.

o SA AU D SD
Printed o 5 17 8 2 0
-~ Projected . 10 W 4 2 0

s L
Raw Chi Square = 3.23 wﬁ 3df. (N.S.D.)

.  (Projected gui«!t’gr'bup only) o
Havittg the viewing guide projected on the left side of the screen

was better thaﬁ having thesame material printed on a stencil whish
had to be read while the show was going on.

(Printed guide group only)

Having the viewing'g\r‘de printed on a stencil was better %han having
the same guide projected on the left s%de of the scréen which you had

to read while the show was going on.
3

S A U D SD
Printed 3017 9 3 0
Projected 16 12 2 0 0
Raw Chi Square = 17.16 with 3df. (p = 001)

S~
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K 6. (Projected guide group Ao&]‘y) ’

Having the projected v1e_wing guide and letting you'know in advance

just what was expected of you by the end of the show is a better way vl
to 1earn than using the tape-slide show aloq.e. ‘ //l

(Py'lnted guide group only)

Having the printed v1éwing guide ar_;d 1e,tting you knc;v'l 1n‘34yance
just what was expected of youiby the end of the show is rijl:’ette‘r
‘ ; ] way to learn than lﬂsing thestape-siide show alone,
’ “SA A U D 5D e
Printed 6 22 3 1 0
Projected 11 13 5 1

Raw Chi Square = 4.22 with 3df. (N.s.D.).

7. (Projectedﬁguide group only)

The projec'ted guide interfered with the viewing of the main tape-slide
C .
show. . /

- s

(Printed guide group only)

’\% The printed quide interferead with the viewing of the main tape-slide
g show.
; : &
. SA A U D SD
. - 'PWted 5 9 3 15, 0
| - S
Projected | 0 3 3 15 9 W
J Raw Chi Square = 16.95 with 4df. (p =.005)
’ .
~
1 &
- ]




o v
L § 8. You could have learned as much from tmishoyﬁhout a viewing
guide. . ' - —_—

SA A U D . SD

Printed R 8 11 ' 10 1

. , Projected 1 5 4 N, 9

- Raw ¢hi Square = 10.7 with 4 f/ (p.=.03)

9. The review part of this show got you involved. -

SA A U b . RY 4

| /. brinted - R T ¥ 2R A 2

' Projected \\ N4 g 0

Raw Chi Square = 8.62 with 4 df, (N.S.D.) '

10.  You wish to see Part II of this show at some later time.

| SA A - U D SD

® Printed 9 12 6 2 3

Projected 14 14 1 0 1

Raw Chi Square = 7.75 w;th 4 df. (N.S.D.)_
. -
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A. ' TC-270 Sony stereo tape-recorder . .
/ ’ *

5 B. Pediq\naster 5-channel Multimedia Programmer, model 375R
C. Kodak Carouse1 850-H 35mm ste projectors .

D. Hi-Fi speaker

E. 9 by 12 foot projector screen
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