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ABSTRACT .

-
»

SYMIN MASSOUDI ) -

EFFECTS OF AUDIO-VISUAL SEQUENCING

. ' ON LEARNING FROM A SLIDE—ThPE PROGRAM

1

The instructional effectiveness of 3”different techniques of slide-
tape ?rod&ction was examined in this,study. An inst;uctional
program was presented under 3‘diffeFent conditione: gimultaneous
presentation of audio and visual segments; presentation of audio
before visual; and presentation of visual‘ipfore audio,

The 60-slide program presented information on 6 groups of Canadian
birds, at a level suitable for the test-sample: eighty~-eight grade
9 and 10 gtudents at a Montreal high school. A repeated-méasures

3

hesign was used.

.
1

fgesting showed. that similtaneous pteéehtation of audio and visuel

Y
— . ) }
segments resulted in better retention of information’ than either

mode of sequencing (c(:.OS). ,Additibnally, sequencing of audlo
before visual gegment resulted in aignificantly better retention
(a(...05) This outcome indicates that a slide-tape program
1ntended to communicate information will be more effective if re-

lated audio and vigual mesaages are presented simultaneously., If

sequencing is necessary, presentatiqn of audio before visual will

be more effective.
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. - CHAPTER ONE : X
~ Ty —————

/

" Today, in t':he_ midst of social and techgoloéical explosions

mm' UCTION . )

in various fields of lénowledge,, as well as in the 'iechniques by‘a "

which this burgeoning knowledge is communicated, :he teacher can no
longer at_:t:empr. to benghe :oia informa\t:}.'on;-\giving instrument il:l the.
classroom. Nor can the chief 1nstruc'tiona1\n;edium, t‘he textbook,
be relied upon to \comuni‘caté wﬁth efficiency; New instructional
materials must be utilized in sufficient measure to provide pupils

with the needed concrete, or quasi-concrete, exberienc‘es on the

~

‘basis of which both old and;new materi may. be made understanda‘g]’.e.

aterials ~ fillms'. film~

e

It 1s only‘ in the very newest instructiona
strips, televisions, radio, fslides, tapes, charts and other audio-
vigual medi)a - that;_adeq\;ate experience with the modern world may be

provided. Assimilation of both the visual and the auditory material
. . - . v
is probably a prerequisite for learning and for more complex thinking

processes to occur._' What the process of assimilation involves and the

3 °

gpnditioné under which :ft can be facilitated 'are, therefore, matter of

gt"eat, interest to those concgrﬁed with the audioWimual field.- Studies
. ] ~ . ' ~/
of the 'relative efficiency of the visugl and auditory modes for the

transmission of information haye been typically undertaken in research,

not "in educational settings, but in settings where the problef hgs been

‘t:o find ways of communicating efficiently with the operator of a piece

of equipment. .

This study focuses on the instructional effectiveneas of three
different techniques of slide-—htape presentation. “The problem in .this

research 1s whether auditory and visual material in the same message .

. s\
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. ation 1s‘to attempt to arrange the 'presentation so(\that the important /

\
* and groundwe suspects that man prefers to form concepts of objects— o

-

ghould be transmitted simultaneously, or, by switdhing from one‘ sehse
modalit'y to the other. The basic problem to be faced in the use of

' ' - .
the auditory and the visual channels is-the’difference in-effectiveness

4
{
of these channels in communicating the same instructional material. ’

A major parc of the func:tion of the designer of s{ide—tape present~

o e
e

features are noted and rqtained. This can be done in a number oé ‘waye.‘

e’way 1s to design the alidg gape so that at the outset only the }i “ | -
important features of whatever 1&: presenta are visible; the sound track' o]
follows and comments on the visual image. Another'ais to use the sound ) 1
track simultaneously with Fhe vi.éugl \imag/e to provide cuea' to the ’ . i

learner concerning what he is to perceive and what he is to ignoraé. .
. . 3 \ f 4

A third approach-is to provide such cues before the picture is shown.
N . . N : . \\\ ;

Generally, when an attempt is made to.restrict the attention \ .

of the observer to a particular aspect of a picture, there is a problem °

in énsuring that he 'will structure his gerception prd{erly into fi‘gure A

i

—_—

from visual and auditory information simultaneously. rather than by \
. —

.

switching éensory modalities from auditory to }iisual or yvice versa,
- :

merely because the awitchin_g methods -involve storing either an audio or
’ - - : )

visual image in memory. ‘ - I ,

; A second problen; to be -considerez in this ;ei‘érd is how g:he _ .
human perceptual syatem can handle a sequenced auéio-—visual presentation._ \ I
Tl;is means that if a task requires the learner tq‘_re‘ceive infon’natig‘n ) l K

alternately through the eye and the ear, time will be lost in awitching .

\

from visual to auditory portion of the imstructional message. Although 2. 4

+

the amount of time ‘lost is "probably very 'small,, it could be an important . e

factor to consider in designing audiovisual materials.

LY
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In summary, there are threé"poasible ways in which sequencing
) h =l

N )

. 4 ol
-of the audio and visual portion of a message might prove detrimental
. * L
to information assimilation: by mis~directing attentiof, by loading

the memory capacii:y, and 'by requiring modality.swit/ching. Research_ .

~ bearing on these igsues ’is‘di‘_scl'lased. in' the following section.

L
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REVIEW OF RELATED RESEARCH o, - - .

Travers (1966) has found that switching sensory.modalities is

- e

a timé consuming process that results in.a loss in efficiency in -
. . - iy

transmitting information. In his studies a learning task involving

‘nonsense syllables was used, A presentation rate ©f one syllable per
%,

[ r’s .
@d/was chosen for the Jist of 10 syllables, since sense moda{ity

switching, should then produce a decrement if time lost in switching
" N ’

o

qwas of the ordef 100 to 300 m. sec. This decrement ‘in learnityg should

»

be approximately 10 to 30. percent. Three experimental conditions were
established b§' ,presenting the syllables in succeasion in the visual mlnde,

or Yin the auditory mode or in altemation between the two modes.’

Ttavers has shown that the transmission of information through one sense
£
modalit:y makes it progressively more difficglt or more time—i:onauming to

switch to a source of information transmitted through another modality.

It will also result in a less éfficient t}smission of information,

¢

and in the case of learning, less.efficient learning.- These findings
4

"ate spimilar tovthose obta:@ned by Broadbent and Gregory (1961). They -~ -

followed' .the same method\as Travers but uged digits rather than syllables.
. . . S
They found that there was a decrement in the amount of.recall between

the suc—essive and alternating conditions of recall indicati;-\g that
[

time was occupied by the switqi}ing process. i-lowever,‘in this study the

diff§culty of estimating perception time prevented the 'r,esearch workers -

from obtaining any estimate of time required for switching from ome

¢
3

senge to the other. Moray (]\.960) observed that Broadbent's technique of
presenting two digits simultaneocusly affgrded'the subject’ direct access
to one tiigit of each pair but to only a trece"of the 'other digit and
suromised that this might account for the fact that succeasiwﬁ/x‘ecall !

was better thq{\ alternate récall in Broagibenc's experiment. He there=

>

ra

.‘_ Q,.
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fore arranged for an alternation of the presentation of the digits, -t
4 . * o . - , . .
~one ‘to one ear and oné to the othfe? for a totai of six digitgf -He ’ A ‘

N

cogfimed Broadbent's earlier finding that thé%ixbj‘ects‘ ability to

N

recall the digits successively by channel was significantly superior
' Y . - . ?)L« L

to their ability to recall thelﬁ in the order of presentation. T A

Donald A. Noxman (1969) fias studied recalling from short-term memory

. when subjects are requested to perform several tasks simultaneously.
& . .

In his studies, subjects were asked to repeat aloud (to shadow)

' o

English words which were presented to one ear. Theyﬁ were then tested

for their memory of two-—digit numbgrs which were presented to their - —

other ear. Thus, subjects are forced to ‘devote a substantial portion

a

of ‘their attentional capacities to the task of shad"owing. It was

\

demonstrated that subjecf:g have no memory for the 'digits presented to

. \ N

them ifJ they must, continue to shadow for 20 geconds before being tested

- + § F - B *
on their memory for the digitex. However, 1f teetqd»—imrpediately after .

presentation of each digit, they dé remember’ spme digits. Hence, verbal

N

matetial prqaented* on non-attended channels{gets into a short term memory,

but is not ‘transferred into long-tem memory. Cherry as cited in p

Treisman‘and Geffen (1967) found that when thpe twuo messages comg from
. o messg

. different sources, subjects can repeat one baclg very efficiently, but can

e é
usually report nothing of the verbal tontent of the other, apart from a '

s

. 0
[N .

few highly important or relevant words.
Most of these studies have b‘e,e'n ‘done on nonsense syllables 'o'r

digita’which come alt:ernatély througb ear and eye or ear and ear. There

is no direct study of the efforts of presenting th related parts of a

-

'single message altqmately through the ear‘and eye. The current research & .

. has been conducted to find out whether switching from one sens,e modality-

e " .

"(e.g.—a-message ATriving through the ears) to another sense modelity

(Q | *

'y - 'y
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(e.g. a related picture arriving/through th‘; eyes) effects learning.

L3

. . ey {\ ,
A "related picture" means that if the audio portion¢describes the

-~

S mating habits of spruce grouse (the male fans its tail str;uﬁs‘and

flutters up into over head branches to attract th?‘females) then the

'
4

.vieualhpgrtion shows @ male spruce grouse fanning its tail,

-3 . ' AN

/
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STATEMENT OF THE PROBLEM

. Iq”g slide-tape presentation, normally the agdio portion of

‘ N 1

"an instructional &éqfage 1s simuttmheously accompanied by its related
J/) vigsual portion. This research makes an attempt to assess the effect .

a

‘of presenting the audio portion of an,;nstruc::ﬁng; message before

the visual portion and the effeétqbizéresenti visual portion before

g»

' 7 A
the audio portion in a slide-tape program. A single instructional

, Y
program is presented under thtee\different conditibns: The firsf\

. coﬁdition does not involve switching between sensory modalitiea (the
. b

. audio portion of the instructional message and its related slide are

presented simultaneéusly; the éecond condition requires switching from
. .

audigary to visual sense mo@éltty (audio portion first then its related

»
: slide); the third condition requires switching from vigua%ato auditory ”
v / .
3 sense modality (slide first then ;eld%ed audio porfion).
: ~ The purpose of this research is to determine the imstructional
; A // N .
| - . effectiveness of these three different techniques in a slide-tape pre-
—~ ’ . - .
. sentg&ion:“’The results yill be evaluated in terms of the scores on a

post-test based on material presented in the slide-tape program.
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HYPOTHESIS ) ) o
-~ .

.o

. T
The purpose of this study is to test the following ¥
, ’ * . | y
hypotheses . ‘
1- In a slideJtape program, simultaneous presentation of .

the auditory and visual portions of an instructional message

(i1.e. no modality- switching) will reault{}n higher retendion

“ .

scores for subjects at the grade nine and ten‘levels than (a) L
. 4 ' -
presentation of auditory before the visual portion or (b)

bresentation of the visual before auditory portion,

. )
.

2~ Presentatfbn of the auditory before the visual pottion
of an instructioﬁal ‘message will resylt in higher retention

" scores for subjects at the grade nine and ten levels than pres—
[]

entation of the visual before the auditory portion in sl}de- ,

-~

tape program. : . - -

. B o

e T b
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~ RATIONALE FOR HYPOTHESES - | :

Studies related to the uge of audiovisual materials in

o e TS

- e—————.

bt At bt o

. s

Ep—

.\ teaching have loné claimed the supsriority of p;esenting informatioﬂ

thfough two sense modalities as opposed to one. The concept under-

e et mme v S T a——
-

. lying this claim seems to be that the learner will éain a greater aggynt ¢
o ‘ C . . ‘ ‘ 1
of exposure when stimuli ‘are presented simultaneously through two sense .

: _ modalities, since he receives at least two instances of the same mat-

-

epial, each one of which might be conceived as a separate learning trial.
A simultaneous audiovisual presencaéion may also be more successful than ‘

a purely auditory or a purely visual prograp at focusing the learner's E

! -

attention on the content of the presentation. Day andlBeaph~as c}ted

" in Travers (1966) reviewed 10 gtudies which comparfd the relative
A 4 -
efficiency of an audiovigual presentation of rgdundant @nformhtion with

the efficiencies of the auditory and visual channels alone. They found

s a combined audiovisual mode of presentation was superior over the aud-

. . \i “
- _itory or the visual mode. -/{ |

‘“;\§>}n the case of presenting the visual before the éﬁ&itory portion

- A /1" . ,
of an instructional hessage, the visual portion 1s expected to be less , )

effective in attracting the subjec£>\\§t€éntion to the presented inform-

étion, in comparison with the auditory. In this case the information
. \ ‘

doea not pass through two sensory modalities and one of ﬁhem-(auditoty)

.

1 . is free to attend'to other signals in the environmenF (irrelevant

3

message) which can compete for attention. Norman (1964) found'that the..
irrelevant message gets into short-term memory and can 1nterfg}e with

] 4 a M - .
learning of the relevant message which is transferred into long-tefm N

-4
memory. Sequencing of audio and visual portions means that all }nférm—

ation is not available at one time; hence, there are several possible

\

. ’ )
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g '‘veasons to expect poorer performance: - L . .
. ) y F) - i .
i (D)
. . under "Relatéd Research.” . - .
R , ' .

switching time (2) attention and (3) memory, as discussed

a [y
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* CHAPTER TWO

; ' - PREPARATION OF INSTRUCTIONAL MATERIAL

Ihé slide-tape presentation focused on six groups of Canadian

o

birds. These birds are clggéified according to the kind of environ-

e

 ment they usually live . This subject was chosen because it is

)

visually ipé%;esti yet unfamiliar-to the test sample.

S The purpose of this instructional groduction was to achieve .

characteristics, such as living in colonies, of some of the Common

biéds of Canada and the kind of environment they usually live in,‘tﬁe
'studént will be able to identify the correct name and hgbitat of these
birds by selectihg one correct answer out‘of threé possible answers.
2, B Seeing different pictures of ma%es and females of some Canadian
birds via slides aﬁd hearing special characteristicsggf their mating
habits and singing habits via tape-narration, the student will be able
to identify the male ané female of some common Canadian birds according

- .
to their characteristics by selecting one correct answer out of three

"
[}

possible answers.

- -

Testing consisted of a total of thirty-nine multiple choice

‘ . oY : . .
.questions, in written form; fourteen minutes were alloved for completion

_of the test (thirty-fiGe secépds per duestion and thirty-five seconds

Pl ’

for reading instructions).

DESCRIPTION OF THE PRODUCTIONS = . .

o

.

Sixty slides with accompanying synchronized audio tape (reei-
to-reel) were used. Undgr each audiovisual condition, twenty slides

were shown. The simultariecus condition took about five minutes of the

program; bécause 6f the sequencing of messages, switching from auditory

,
‘
s

Y

Jrevpn——
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[ — ——

-to visual or vice verga each occupled 59”62 tenfﬁinutes of the program
(total program time: about twenty-five ninutes) . Although the number
of slides was ‘equal”and the number of words used‘was nearly qual'in
all three conditions, the switching from auditory to visual or vice

versa stretched the duration of conditions 2.and 3 to two times thHat of .-

“the simultaneous condition. -

N N

' A test ptpductiqh'showed that grouping the twenty slides under

each condition'in a single block made the two "switching conditions" very
tedious, and unnatural. Consequently, slides from each of the three con-
dltiona were sequenced as follows: for the first slide, switching from
visual to audio messagé was uséH: in the second slide, the éimultaneous‘
condition; and in the third slide, switching from audio to visual was used.
‘This sequence of presentétion was followed throughout the whole productiom,
80 that the three different cénditions wéuld occur equally in the six

groups of birds. When the audio portion was presented alone, blank slides

were used to avoid bright illumination of the projection screen. The

‘//pafficular order of the conditZgne was chosen to minimize the number of

blank slides used, and to obviate the need for two blank slides following

’ one another; .the program format is shown in Figure 1.




SounglPicturg

S . .S Sequence'

-

' K - | A/V Condit®n

-

A

Fig. 1: The program format in diagrammatic form, ° .
‘ showing the sequence of sound and picture
)

elements, and the time o®®upied by each of ~

N .
o . . .
f 1

the three conditions. . R
.o P - Picture alone; S- Sound alone;

g . P4S - Sound and picture simultaneously
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" the -order of events in.both QﬁditoryAand visual channels. 1In this

Table 1 shows :fwo complete cycles of the three cohditions, indicating

[
o

fixed format all possible sequences of the three conditions do not

. L)

occur, and so there is a risk of confoﬁnding the results by "order

2 . ‘

. effects", However, the pilot production suggested that "order effects"

posed less danger to the study than the disruption caused in the prod-

uctién by lengthening periods of ‘blank screen which occur 1f condition

2 follows condit}on 3. - Y . A ¢

s ' . .
A
o N es
-

-
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CONDITIONS

» 4 !
- VIDEO

-

o " Picture

v
Blank Slide A
\
-E< i
peanm—— \\'
Picture \ALY
T et
Blank Slide A
. Picture v
Picture v
Blank Slide A
Pictyre AV
Blank Slide A
' Pictute * v

Music
Music

Music & Téxt

—~

Music & Text

Music

g

. * 4
Table 1: anf of presentation of the three A/V cond&ions.

The sequence of audio and visual events for two of

L

the twenty cycles is shown.




T

v

-y

)

AL o -

Vel

. VISUAL AND AUDITORY EJATERIALS '

All slides were fitll-colour c0pibes, prepared byy researcher
in the Graphics Lab Concordia University in Montreal, using a 35 mm.
Nikon Camera 4+ 35mm. film. Slides h::ze been copies from Bhe "The
Illustrated Natural History of Canada" and from the illuﬁrated books of
| "The Birds of Canada". For narration a female voice was used for alll
conditionk of the production and the voice level remained:the same
throughout the pro:};nrgm. The narration was edited on one channel c;f a

tape-recordefand light music was used as a background during the pres-

entation. The level of music was louder when the picture was presented

- N
‘ Nom: spoken text to prevent boredom. -

\ auditory and visual materials were presented b%eans of q

R

Sory 'TC-270 stereo e-recorder and a Kodak carousel 750.H grojector.

The stereo unit was equippe read and record on ofie channel and had an

"Internal signal generator which contrdls a ziéuit to operate the slide

projector, . .
"
POPULATION AND SAMPLE |
The population selected for this study consisted of student: ,in// ’
& . R o

grade nine and ten, between fifteen and seventeen years of age. The
‘ B - ]

choice of students at this level was an arbitrary decision.
The experimental groups consic.sted of eighty-eight students from

one grade nine and one grade ten class at St. George'g High School, a

private academic high school, in Montreal's Westmount distr.ict. Numbers

of males and females were approximately equal, Most of the students of

this high school are from middle-class families. The school was suit-

A J
able for experimental purpose because audio—v/isual equipment and facil-

. / .
“ities were present in the school and students co-operate with admini-

- ,
B . -
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7 strators and teachers in making radio programs, slide~tape shows and

16 mm. films. o
1] . —
This sample consists-of two intact classes representing a range

e
2

. ~3
of intellectual abilities, However, a repeated-measures design was
used to minimizg the effect of individual differences. : To evaluate the
__test érocedures and to determiné the baseline knowledge, a Control ’gi'oup'

L

‘ ’ [
of about twenty subjects, grade nine and tefl, ¥rom the.same' school was
used. This group did not take part in the final experiment but viewed
* the program during class hours )ﬁ;‘g took the same post-tast. .They were

. /// g .
supervised during the testirg by; ,ézgir regular instructo;. Two exper-

4 . i .
. inpn/tal classes vie the presentation during regular class hm;rs and
’ {
: /"were also su ised during the presentation and testing by their regular
. . (. .
instryptor.” . . s

. '
ALUATION OF THE PRODUCTION

T~
. The topic and level of information of the production were sel-

-

ected in a way to be interesting and educational fo inth and tenth

grade students. The presentation was pdanned t_hrough discuss ith

-

thaf the topic and type of information to be used were appropriate for the
° ¢

eriment as students at these levels do not know much about the life of
birds. Also a pilot study ;vas carried out prior to the éxperimenf‘_on

samples of N:he sarget population who did not take pgt in the final

o ek
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of the program and thé way of presentihng three different types of .
audiovisual message. Additional objegtiVes in th; pilot\atudy were to
evaluate tést‘procedures and ‘obtain a measufe of baselﬁne knowledge in ’
the f;rget population, 'Sixty slides with accompény*ng synchronized:
audio-tape were used for theé pilot study. In the pilot stagé, the thr;e

different tﬁzﬁﬁlques were presenfed separétely and in the following order:

"in the fi}a&:!wenty~slides,’the visual and its related audio portion were

)

neously; in the second twenty slides; the techniqﬁe

presented simu

vas switching from auditotry to visual portion; and for the last twenty
slides the technique was Bg}tching from the visual to the auditory por-

-y N .
tiog of the instructioqgifmessage. For each different conditiomn, two

‘

different groups of Canadian birds were shown to the sample of the target
- Y

]

population.
Comments bn the pilot s%udy suggested, first; that the. three

. o .
different conditions did not occur equally in the six groups of Canadian

birds; secondly, that grouping the slides under each condition made the

5

production boring. BN ) .
v . ' . 3 -
As a result of é\be‘ pilot study, the way of preserglg the three
different techniques was changed into the order previously explained in
»

the section "Description of the Production”. #

[

' METHOD 'AND PROCEDURES - -

Before the presentgtion the necessary equipment'was set-up in

0

the classroom during b time. The equipmént emplpyed-consiéted“of
N ' »
a Sony stereo tape recorder (reel-to-reel) with one amplifier speaker,

one Kodak carousel 35 mm. s‘:ge projector and one proeection screen, N

The slide and tape ;quipment were fifteen feet from the screen. The
. i L

sound level was adequate Ehrough0qp the room. The room was dimmed by
\ - ‘ .
drawing curtains. The chairs were rearranged in such_a way that many

"

N S b e o i
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of the €ubjects could be ;éated parallel to, or in front of the pro-

-

jection équipment. " ' ; .

. » <Sia}ty slides, forty blank slides and two additional slides,

‘(one title "The Canadian Birds” as the first slide; and another title
’ é

- { ° i
T "The End" as the last slide) were loaded in one tray. The changing of

“slides was synchronized in relation to the gudio-narraiion. L

T Prior to experiencing the audio-visual presentation, subjects
wgqg glven a short verbal introduction by their regular instructor.

. The stbjects were told: R
You will be watching ‘and listening to a tapg—slide show

: . . about the Canadian birds. The show is about twenty five
¥ minutes long and its purpose 18 to give you information

’ *  on the name, life and habits of some of the common birds
of Canada.

T

s T

. _ " After the presentation you shoyld be able to recognize

. . some of the common birds of Cdnada by name, -and distin-

o ’ . guish the kind of environment they usually Iive in and

. T some of theit specific characteristics,

] - , . 3 M ~

S o ' The program was then started. The pupils' regular instructor and
the researcher remained in the room thgggghout the program.

- Vo,

K . ‘IESTING PROCEDURES : . -
N 2 . , N\

T “complete a written test. They were supervised by their regular instr-

s
’

< uctor, and at this ‘point, they were told'

Please complete this written test.

1s show was to investigate the st

ting the instructional message in’
a slide-tape Your. answers on the test, hope--
fully, 'will help the zesearcher to find out the b
technique.  After finishing the answers to the questions,
please write your comment (s) about the technique of

:he presentation on the bnck of the answey sheet.

- - » technique for

Then the test booklets vere distributed (Appendix B) and

A ! °

instructions for completingthe questions were reaJ to the sybjects.

‘ : B

1

~ As soon as the presenfhtion ended; the subjects were asked to

3

e

Sy A r dons i,
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They were "also asked to write their age on the answer éheet, but no
- W

information was obtained regarding sex and name. After th}y were told

| . . .
not to talk or consult with each other in answering the questions, the
testing began. i *

-

TEST MATERIALS -

RN
-

-

Assessment of the ikbtnuctional success of the production was,

N

determined by scores on the pbsétxst which was administered to the
: . 5

piudents immediately after the presentation. The test was based on the

contenﬁ of the production, and aonsisted of thirty nine multiplg-choicg"

s

questions ‘on different facts sbout the Birds, thirteen questions being
ot N -
drawn from material presented iy each of the three conditions of the
J

o '
production. Questions took the ultiplg—choice form in order to reduce

the time required the subjects to answer (Rﬁckman 1972). Three choices.
‘ . - -

- : .
were available for each answer. Questions were in random seqﬁence g

! ' \
regardizss of which condition of the presentation they referred to.
. P

" Questions were desi}ﬁbd to t€¥F the students' memor} and recall of

informationepresented in all-three parts of the production.

Q AN )

DESIGN OF THE STUDY L

~\\\'

“preceding the auditory). The design is illustrated in\Figure 2.

s . L [y

N
In this repeated-measures design all subjects experienced both‘
o Y
experimental conditions and the control condition. xpe simaifaneoqs

,condition of the presentation was considered as a control for the two

-

" other conditions (éuditOry portion preceding the visual and visual

L

T ——

P

-

VARIABLES - (;
— L]

Indepengent........ The independent variable is p;oduction

* techniques, with 3 levels:
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Dependent variable...

Controls.ceevesacsesns
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~ uction.
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-

1) Control conditions:
simAtaneous presentation of audio

and visual messages.

2). condition 2: giltching from

-
-

auditory to visual message.

3) condition 3: switching from

visual to audiFory message.

The dependent variable 1is ledrning

as measured by recognition séores'of '
the subjects on a multiple-choice test
presented immediately after the prod-

‘ ' S
1) the number of glides’ are equal in

all three conditions. :

2) the number of words used are nearly
equhlkfor all three conditions.

3) sound levels and Iighting conditions
are the same throughout the-‘presentation.
4) screen brilliance is controlled when
the audio is preseﬁtéd alone. |

3) previous kn;wledge is eJLally low for
all six groups of birds (according to
teacher judgemen;). ’

6) the three different cénditiops ocCcur.

\ equally over the 'six groups of birds.
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\x x 'x x x x .'/lll.l.'lliy.il‘ 0
, \ 3 1 2 3 1 2 ; .

\ ‘ ' G. experimental group. " :

-

. . X simultaneously visual® and auditory condition.
1 . . <

—

-

w X ‘awitching from audio to visual condition.
4 . ’ ,
X switching from visual to auditory condition, )
. - 3 : ' 4
0 post-teat ‘ .
" Figure 2: Design of study. A repeated measures design
' - was used. The subjects experienced all
’ ' ) ‘ experimental and control.conditions and wrote

1 -

the post~test based on material presented in
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CHAPTER THREE o o

. * RESULTS

9

Foréy-four subjects from grade nine and forty-four subjects
froﬁ grade ten vere sampled for the ‘experimental group. All sub-
jects viewed the same production during their class hour and took
the same test. Each subject prov{déd three scores on the ppst—gebt,
one for each éf the three production techniques. Graphs 1,2 and 3 A
show frequency distrib®®ion of‘correct answers for test scores on
items presented under the fhre; different conditions. ,&n condition
1 all scores are located between 5 and 13; the ranggg for conditioné
2 and 3 are.1—12 and 2-11, respectively. %fnerally, the gréphs'sgow
superior performance under condition 1 than under ;;ndition 2 or 3.
As the graphs show, tﬂére is also poorer performance under condition '
3 than under condition 2. Table 2 ghows a summary of means, modes and
medians for'the three different conditions. Cohdition 1 has the
largest mean which 1s very close to its median and mode.. Condition 2
has thelmiddle mean which is felativei&”close to its median and mode
aﬁh condition 3 has the smallest mean whi¢h is relatively close to 1ts
median bgt not to its mode. .

One way analysis of variance with three levels was applied to

the ﬁumber of corﬁﬁct answers to assess the differences between prod-

' uction techniquesy A repeate&-measures design was'uSed (Winer, 1962,

A »ﬁ‘ 105). The results of this analysis, shown in Table 3, iﬁg}pated

;ﬂa; statistically‘significant différences existed between ?oAdition 1
and conditions 2 and 3. ‘ B
‘ To separate the means st;Eistically,'the Schgffé test wa; used
(Winer, 1962, p. 88). T{me mean of the simultancoud® conditior\(l)
L o : |

e *

}

iyl s % 3 s iy, Iy
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is aignificantly greater than two other conditiogf (2; 3) and the -mean

. of condition 2 ié\sighificanply greatef than condition 3 at the .05

. Ve \
level of significance. The resuls of this analysis are shown in Table

- ' »

" . - . ' \

\

-

v

The ‘attitudes of subjects towards Eﬁﬁ typé of presentatlon dif-
fered. Most believed that the slide-tape show was interesiiﬁg aﬁd ed-~,
ucational, the music was{good and guited the pfétures, but the blank
slides took their attention away ffom the inde-tape @ﬁéﬁ and made‘the;
.program boring. A few believed that:the' wa; of presenting materials
‘was very good; that it kept their attention and also made the program

+  interesting. A very few found' the program very inherestiné because of

N

the many different birds which they had never séen; they were indiffer-

\ o™

’ &
L
&
‘ .

ent to the type of presentation.

.

.y
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items baeed on information presented via
o~ N

_condition 1 (simultaneous auditory and

visual messages).
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Scores \\//

Distributipn of correct responses to l3-~test

items based.on information presented via
condition 2 (audifory before visual portion:
of instructional message).

I

13
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' Scores

‘Graph 3: Distribution bf correct responses to 13 test

items Lased on information presented via

.Condition 3 gviaual before audifory portion

of instructional message)
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CONDITIONS
2 3
S P
N X (Mean) 9,07 . 7.80 6,86
®
M (Median) 4 9 8 7 -
, M (Mode) | .9 : 8 8
: N &8 : 88 '88
4 . .
J . .

i -
[} . ’ -

Table 2: Summary of means, medians and modes
(no. of correct responses) for the

three production techniques




/Source &> s8 df  MS F’

/ v

Within _  1258.67 A

S~ ’ ’

. Conditions 217,64 - 2 108,82 18.19*
- : ’ 3.
Residual 1041.03 2086  5.98 ¢

> . ,
* gignificant at .05 level '
~_ . , ” )
\\ ) P
\\\ . . - /’-

“  ‘Table 3?‘\5@3:}' table for analysis of variance
compa?ing tﬁe three diffel:.em:~ production

1 techniques.




Condition 3 |Condition 2 Conditior{ Je=

‘Means 6.86 | 7.80 - 9.07

Differences 94 1.27

-

2.21

N

Min. Differences at . 05 level: 0.9,{

°

'

Table 4: Comparison of differences between mean "

I

~

. "r‘y"w .
Number of &orrect responses for the three

production techniques with minimum
.significant differences at oL z .05

/" (Scheffé test).
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_conditions 1 and 2, and conditions 1 and 3, and between conditions 2 -~ .

and 3.

.

.-

Results showed sgtatistically significant diffetenéés‘ Setween

—

~ ~. //

(= .05).
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s T \ DISCUSSION AND CONCLUSIONS ' :
N . 7 .
~ L3 \ °
\ \/* This study was conducted to find out the jnstructional effect-

\/7‘@\\ ™ iveness of (3) different cechniques of slide-tape presentation. The
Ve \ ‘ »

T hypothesis set forth in this experiment, that the simultaneous present-

ation of \i:he audio portion of the instructional message and 1ts related -
T—slide would produc\e higher scores on the post-test than the presentation
. of "the audito \‘beio\re the visual portion of the instructional message

- ‘?' or vice versa was confirmed.™ It was to be expected as this 1is the %

\\

classic case described in aud{ovisual textbooks which all cite the same
~studies to support the contention that more efficiefﬂ; learning is

achieved through the simultaneous presentation of the same information

\ thtouéh two sensory modalities than through auditory or visual modality
t S~ — I
Sy ‘i*“‘“‘- . '
. \ “The result here supports Day's view (as cited in Mowbray, (1953) )

insual and auditory presentation of the same material

. ¥
in better comprehension than the presentation of either auditory
S - !

- /
or visual material alone. It.could be that the process of synthesizing

~
the visual and audio modalities giv_eg attention to the most pertinent

i:arts of the message and, within the focus of attentio;, to the most
pertinent features in -the message. . This suggestion dupports Travers
(1970) view that the simultaneous presentat;lon of auditory and visual

~ portions of the same instructional message el_iminates all but the essen-
tial visual features and auditory message necessary for‘transmit;:'iﬁg

‘the pertinent information. It also-cpuld be that simultaneous use of

-~ the visual and au{ltory modes produces more information than the use

4 }; . °
of one mp&lity alone. This finding is similar to that obtained by

'
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- tional message and the presentation of the auditory after the visual pqr-

¢

pression, hé may end up learning trivia. The same is true in switching

posed to be scanning the entire screen and deriving some general im-

'"To a great exceﬁf’iﬂz/auditory channel can be used to provide information
LN

[

<

Broadbent and Gregory (1961) that,’ if the transmission of information
through one sense modality is interrupted by swit&hing to a source of

- ? o ¢ 0 -
information transmitted through another modality, there is less 1e€rning él’

.

' '
than there would be in simultaneous transmission of information via both

e
§ o

sense modalit%;s. According to Travers (1970) in the simultaneous trans- -

mission of the same information through two sensotry madalities,,the

auditory channel 1s-used to cue perceptual processes 1n the visual channek.

Thus if the sound track of the production says '"male spruce grouse'fans
g M , . )

\\\{53 tail, struts and flutters yp into overhead branches to attract the.

Q

feskiévin its mating display " such a cue probably directs visual

’ ’ . J— 1 .
attenti to the fan-like shape of the spruce grouse's.tail. Of course,

3

if much conmmentary is to be given, then more efficient communicatgon can

H -

! " ‘

"be achieved by\:regeﬁting the audio and visual portion of the same instruc- -

tional measage sim tsneously rather than sequentially.
As it was expected by the experimenter, statistically significant
diffetence was “found in the retention of sézres on the post-test betwéen

the presentation of tbe;auditory before the visual portion.bf an instruc-
/

tion of an instruction message. The problem in switching sensory modaiit-
ies arises hecause the two perceptual systems do not function as analyzers
of infogmatibn at the same time. If in switching from auditory to visual

modality, the student concentrates on some minor detail when he is sup-

!

from Gls al to‘auditory modali;yf 1f ¥ surveys the entire visual pre-‘
Y , : ,

- . . 4
sentation witen he should be examining carefully some central feature.

k] o - +
t

. x

to control the student's attention, when 1t accompanids the visual
- 3 ) . Ty, ‘ .
channel. . CL
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In &ealing with the switching sensory modal\ities, one must

‘ considér—the amount of information that the perceptual system ‘éan_use

*

from a eingle}nd/saaticipreeentation.—‘l’he auditory channel is thorough-
( }

ly accepted B);)most: people as the. cl)annel for symbolic communications, and

- the visual_?:f(annel 1s taken for granted as the channel through which

~

direct information about thé major features of a concrete image are

<

r¥ceived. Probably for this, reason, when symbolic material is presented

through the visual system, as it is when'x)(icture alone is pr\esented,
- \ .

there is a marked &tendency for. the viewer to reject such material or
. . L s

&
ignore re‘leva'nt information in the picture presented. In the case of sen-

s . -

b
gory médalities switching, it means that each time the subject has to

k]

block one channel and less is learned through the.remaini‘ng channel in;

.
-

comparison with the simultaneous condition.

A Y

Segeral factors have to be considered in determining{ effect
>

of time

2

of‘such switching og leaming. For instanm be a lo
invclved in switching since Reid and Travers (1968) fo‘und‘ that switching
of perceptual channels tesulted in a decrement in learning of about 15
percent- as compared with the conditions under which ho switching was

. Al < 7

required and attributed it to the time lost in switching. Switching

“time wds computed to be approximately one-fifth of a second per switch.

9

Secondly, there may be

has euggeated that short-termhemory stofage of unrehearsed digits is

-

more effective in auditory than visual modality. There is also the -

poesib&l,lity, raised by- Broadhkt (1958), that after one perceptual system

has been used for a time, other pefceptual systems become less sensitive.

¥ N 7 - o
We can reach the conclusion that learning involving switching
. " N -~ ) N
sensory modalities is less efficient than learning with sim_ultaneous '
‘ ¥
presentg::ion of related material in a slide-tape program. Also learning

a’memory problem in switching, for Corballis (1966)

-

’
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involving swits;ing from auditory to visual modality seems to produce
\ ¥ i . o
higher re@hntiqn scores on the post-test than switching from visual,

to auditory modef o ¢ —— ~
g

The commentdry in many "informative" programs (e.g. educational

brgadcaets) must aecompany the video ptésentation in order to help’ the
viewer sort out the relevant from the irrelevant # the video preéent-

ation. The present results indicate that information is not satisfact-
. TN
orily stored-when- the viewer is exposed sequentially to related audio and

¥
visual 1npugs, though some learning may occur under such circumstances.

—
.

Consequeﬁtly, in the production of informativé/bro rams, it is advis-

able to present related audio and‘visual messages simultaneously, where
N . i

'possible. Still, if a task requires switching sensory modalities, swit-

ching from auditory to visuaﬂ\;s perhaps to be suggested as the receiver's

gaze may be misdirected in the reverse case.
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- Atkin, \%E:B:he use of slides: Practical answers to Key
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The conventional signals usgd to describe the framing of pictorial

slides and {ndicate directions for the sound are as follows:

Msdium shot

Long shot

Close~-up

FU Fade up
FO

‘E?“‘\gade out

o]

Feunder - Fade under

n




SLIDE

1- Blank slide
2- Title b
4= LS of a few

birds on a

mountain

6~ LS of a bird

in flight.

.

*

7- {is of a few

birds on an

" _island
Y ‘/ - 4“
9~ Titie

11- LS of two

b

sage grouse »

CONDITION

P+S

P+ S

TAPE

I3

FU Muéic

The Canadian Birds

. From the earliest time
of recofded.histbry, men
have been fascinated by’

the beauty and mystery

of birds.

Serhow, birds have
seemed to be set apart
from the rest oflthe
animal kingdom by their
powér_Pf flight and their

Qéauty of plumage.

Men have been studying
birds for a long time.

One aspect of the study

of birds is the classifying
of them according to the
kind of environment they

live™in. N\

The* Prairie Birds

Sage grouse is the larg-
est grouse of the contin-

ent. As the name implies,

the sage grouse belongs to

Salaosiotei




—y

SLIDE

11~ cont....

;/////l

12

LS of male -
and femalg
of saée

grouse

14~ LS of a few
sage grouse
in open

terrain

16- LS of male
and a few
femalés of

sage grouse

CONDITION

’

P¢+'S

46

TAPE

the sage brush, where there
are small streamse and
springs, from British

Columbia through the Recky

mountain'states.

Both sexes have narrow,
pointed tails. In addit-
ion, males have blackigh
ﬁrown throats, narrowly
separated by vhite from a

dark V<shaped pattern on thgﬂ

.

T
neck and white breast feath-

, - ,
ers. Females lack these

structures but in other

respects resemble males.

The mating habits of the

sage grouse are remarkable.

In early spring, many sage
\

cocks gather in open tefti\\

ain.

"t

*...The male chooses a partner

at random. He spreads his
spearlike tail feathers in

\
a spiendid fan., He drops
his wings and fluffs his




SLIDE COileITION ‘ - TAPE
’ * 16~ cont... plumage. ‘ . \.-—
17- 1S of male ' ) ‘P He dances abm.xt his chosen
. and female lady, expanding his breast
sage grouse and pushing it on the
X g grou:;d before him until
/ it b}comes ragged by the
’ ) end of mating season. o
, ——
19- LS of male and/ P+S ° _’I'he most commor; grouse
A female of . & ' which is found from the
ptairié chiclken . plains of central Canada
’’’’ - ‘ — to central Texas is the
o
greater prairie chicken.
4 7 / In this picture male and
female are shown tqgether,
. K . J
- ’ 21- MS of male 8 The neck of both sexes
! prairie chicken - has elongated “pinnea” e

I

made up of abc;ut 10
grad':xatfed feathers. -
Males have ; ykllow comb

" above the eyes and bare
areas of yellowish skin
below t‘he pinnea that are

exposed and expanded

oduring sexual display.

0

U BR e KU e T2 e
13'{‘!?‘-«{? SRw T

N




i ‘ 22~

k]

24~

26-

-

»

SLIDE
LS of female

prairie chicken “wn

LS of male

willow ptarmigan

LS of female

willow ptarmigan

o L3

CONDITION

P

P4+ S

‘ptarmigan.

-brown in color. . Co-

TAPE

Females have relgtively
shorter pinnea and are

more extensively barred
on. the tail ar;d they lack
the bare areas ‘o% iyellow-
ish skin below the pinnea.
These birds will disappear

as the native prairie is

broken up for acrigulture.

In British Columbia,
Alberta and Central Quebec,

ve can see a kind of small

grouse known as the willow
As you will .
notice in the picture males

have a scarlet "comb" above
X )

the eyes and during summer o

the feathers are rusty e -

i

, B . /

Females lack the bright

reddish "eye brows" of

5

males, are more grayish-

ck the rusty
brown color of males in

summer. The female in

autumn is similar to the ' ' *




26~

27-

s

SLIDE

cont...

LS of males
and chicken
willow

ptarmigan

29- LS IV male

ruffed grouse

A

3’\

CONDITION .

TAPE

——
male but is more grayish
above and more white

below.

. It is almosé impossible
to differentiate completely
between male and female
behavior patterns in the
willow ptarmigan. In the
plcture a male was taking
care of the chicks and as
you noticed you co:id éee

the dark brown feathers of

the male in the summer.

In Central Saskatchewan,

ﬁorthern Ontario, and

Southern Quebec, there is

a kind of sage grouse

known as ruffed grouse.

Males.hawe-télatively‘long,

slightly ;ounded tails,

The fan-shaped and diétincj

tiYelx/banded ‘tail andj

» tk ruffs of both sexes
////make field identification

. s

easy. . -

o ——
8 T T
YrTr AL 5,1.:{,; e e
I DRI IR o 6 s
° . ‘ . 5

A
>




: SLIDE
31~ LS of female

ruffed grouse

il

32- Iitle s

34- . LS of female
ufous humming-
bird and her

young

36- LS of male and
female calliope .

hummingbird-

-

CONDITION . TAPE
\ . §

S, h Females have shorter tails

/,than do males _and tbeir
~ « central tail feathers lack .-

complete subterminal bands

near the giiddle of the tail.
Although the ruffed grouse
1 one of the best adapted
-of all grouse, ;spgcially " .C{

S " tp withstanding cold

weather.

P The Mountain Birds

Canada's smallest, fastest *

Y

" and brightest birds are

the hummiﬁﬁbirds. In

western Alberta the common®

speci€¢s is the rufous humm-

: »
\ “ ingbird, found at the coast

and north to the Yukon.
P

In ‘this picture a female !

. ‘rufous huémingbird tends to

her young bird in éhe nest.

s "' In the’ dry ,southern valleys

are found the calliope

‘husmingbird. In the pic-

ture a female calliope




¢

36~ coﬁt... hymmingbird is about to

, . : feed insects to her

i N U

fledgling. These humming-
7 [N

. . ’ . '.birds are able to fly

CIR "‘\\ *
v ///?////////ii backwards.

- °

. 38~ Title , P The Forest Birds

4 e

< " v ’
. 39~ LS of sparrow hawk . The forest of the Maritimes
’ ‘ » ' .
resting with its . region offer a great variety
. .

brey of 1living spaces to specific

“ °.' . typeé of birds. The major-
. §~ ) o ;icy’of forest birds feed on
| ingects while prelatory
s . ' birds prey on the aboundant
- ; .7 //’ ' . ' f‘small rodents of the forest
\ - floor. One Qf these birds

f/{ /r/“J/ S ° is the sparrow hawk resting
N ¥ . . .

B . - -, ) with its prey, a deer mouse.

( 41- MS of & ‘goshawk P+s ~ The 'gost;awl;s; large, well-

-

- , . —

N B ’ resting in the L built predators, are czkf
v © - trees - . able of killing prey the

. o ! - si%e of rabbits and pheas-

i - s i ants. They hunt at low

] . . )
(AN ' T Q;;:_
E

Py ' ' ~ "~ 1levels, but build their

. bulky nests of twigs lined

with bark high up in the



CONDITION TAPE'
4

trees, and ﬁsually

S R

. *Q -
return to them each year.

» 4,2-“ LS of a . ‘ Our most common wvarbler,

— - yellow" . ‘ . the yellow warbler,

i

T A g < e gt

warbler i ’ o . prefers thicl‘cets‘ and for-
est fringes, yet is often
found in the shrubbery

around houses. A male

v
e R P

may sing oyer 3,000 songs
* a day in the summer
* breeding season.
44-. 1S of a S : As predatory birds of the

» . ¢ '

hawk-owl ~ . ' . northern forest, owls are

restiﬁg}ﬁ T ‘ ’ superbly equipped to be

-

- a tree . ‘ ' ‘ master hunters with sharp

\
A

, powerful talons and a
“ compact, hooked ’beak.. ;
“The.hawk-owl, with t:l?:eispeed
of a hawk and the silent ‘
flj.ght of an owl, 18 a
- & d:iytime hunter in the far

north, where summer nights

. are short.
C S L ;
46~ MS of the great ‘ The most powerful of all,

“

-

» horned owl ' the great horned owl is

. formidable in' the defense

-




\  SLIDE TAPE
 ShaDb =L L2

46-‘\\ cont..: ‘ of its nest. It takes a
v o * »
long time to rear a family
of owlets. The male calls

to the female with a reas-

\ .
onant, hoot. It breeds

4 &
early in the year and in-
cubates eggs while snow

lies all around.

~

47- 1S of a great A ‘ erhe éreat gray owl is‘
gray owl : : ‘ thickljr feathered: and
not as_fearsome és its |

size suggests./ It can be

frequently seen ‘in wint:,er,

forced into popiglated

areas to search for food.

MS of a S _ The boreal owl is a part-"

o

boreal owl icularly effective hunter.

This one has carried its
prey to a concealed branch,

and warns off intruders

with a yellow-eyed stare.
.\ R ) . X ”
51- CL of a ’ ' “Ririg of Birds" 1s the
-

bald eagle *  popular title for the

: ' majéstic bald eagle.
The name "bald eagle" waav o

/

p

L




SLIDE
51.— cont...
1 ¢
] /o Pag N
3 / . I
_ /’ 52-. LS of an
;o
. ¥ eagle |
L]
! 4
.E L
. S

54« LS of a golden

eagle

CONDITION

TAPE -

. v
glven, not because the

bird 1s bald, but because
the tight hood of white
feathers makes the head

appear bare.

Tpis dark—plumaged,.im—
maéure eagle will not
fcquire the white head -
and tail of maturity
until it is aboutothree
years old. A larger
species living chiefly
in Alaska and Canada is
known as the northern

bald eagle.

: .
The golden eagle, one of

the most.magnifficent of
girds, can be seen in
.Southerq Saskatchew%’gu
Careful studies ‘show that
their diet consisfs of *
about two-third jack
rabbit and cottontails.
This one feeds on a newly

killeq,small marmot.




L P

sLIDE
56- 1S of a rose-
breatested
grosebeak and

her young bird

59~ IS of a scarlet
tanager and her
young bird in

the nest

AV
58; Title

59- LS of a

\'apruce grouse

CONDITION

S

55
o
TAPE
—
ery summer, the wood-
lands of the Maritimes
reglon welcome the
activity of migrant :”

birds, arriving -in waveé‘
from fropical climes to
seek out brgeding\g}acés.
One of them is the rose-
breasted grosebeak. In
this species both sexegﬁ
sing, an unusual pheno-

menon among birds.

7

Another migrant bird is

the scarlet tanager.

This bird builds its
loose, rather shallow
nest, well out on a hori-
zontal branch of a tree,
anywhere from 10 to 50
feet above ground. In
the picture éhe'elder

scarlet tanageTr was feed-

ing the young. r

The Valley Birds *

Although there is a pred-

optinance of aquatic birds

PP




o

SLIDE |

cont...

- LS of male
spruce grouse
struts and

{
"flutters his

fan shape tail.

up into over-

head branches

!
LS of a snow

goose

)‘ CONDITION

TAPE

_—
in the St. Lawrence River’
. -
valley the area also plEiE‘;
host to'manfkland specles ,
11ke the spruce gro;se.
Spruee grouse also called
Canada grouse. Both sexes
have brown or blackish
tail feathers. ‘
Male spruce grouse use a
vocal sigoal in‘mating,a
low-pitched "hoot™. He
also faﬁs his tail, and

gtruts and flutters up

into overhead branches

. to attract the female in

its mating display.

Pure white snow geese with

‘ L
black wing tips nest through-
out the mountains, favour-

ing braod valleysabith ponds

.and back water like along

much of the Columbia River,

.in the Rocky Mountain trench.

4

!
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66—

67~

69-

SLIDE

LS of a

goose
|

. -

LS of aﬁ
elder duck
and a'pmall

duckling

LS of two
vhite

pellicans , |

p ;/y
CONDITION
S
P
J

4

t"—‘

P+s

——

2y

" TAPE 3

W
The geese 1nhébit lakes,

LY
4 ;

* where islands are favour-

ite neating places. The
Canada goose, like the
,méple leaf, has become, a

L
national symbol.

Ducks are also well ;dap—
;ed water birds, but not
authentic seabirds. They
st on the fresh water

lakes and marshes of the

St. Lawrence River valleys.

In the picture.the eider

duck supports a small

eider~down industry in the

valley.

. /
Our biggest bird is the '

-
white pellican with a

wingspread of between 8

to 10 feet, very impressive

4
during f£light with their
snow-white colouring and

- ’
V-shaped formation. They

can still be seen in a

few places.




71-

73~

74

©

76-

SLIDE

Title ,

LS of a ¥
gannet on

the island

MS of a gfgggr//////

his beak

full of sticks

LS of a
male sitting

on an egg

CONDITION

P+S

TAPE

" The Seabirds

w=2Phat’ was a gannet and
its mate preparing for
nesting. A characteristic

of seabirds is their habit

of nesting together in 4ﬂ

dense, massed colonies.

The largest and most

Island. .

A gannet collects sticks
and other debries which -
is to be used as nesf!,ﬁ
material. Gannets spend
most of the year feeding
and sleeping at sea. In
gpring numbers of gannets
cover the cliffs, making

ready their nesting terr-

tories.

Both male and female help
to incubate the single,
whitish egg, but the

parents desert the young




g ' SLIDE

s
’ —’x 76" COnt. (X}

few puffins

-

. gl- LS of a few
puffins resting

on the islan_dl

/
. - o '
///, 77- LS of a ~awr
gannet -
«
I'4
¢

: 79- 1S of a

CONDITION

P4+S

//f

"« 1like gulls, are very

o TAPE
bird after 12-veeks.

It may spend a week at

[

e

the nesE/gice;/fﬁéﬂxg;lls

rom the cliffs to water,

whelz it quickly learn

to fish for itself.

There is evidence to

suggest that gannets,

gensitive to D.D.T.
which may effect their
reproduction and cause
them to be born with

thin/fragile shells.

Puffins are the most
attractive seabirds on
« the Pacific coast, their
brégaing grounds are in
Newfoundland and Green-
N, land. Puffins of the
far North are important

WL\add:i.t:ion.'.; to Eskimo dics

In,the Norther Pacific Ocean
puffins reach the Arctic

islands in the Bering Sea

/



60

SLIDE CONDITION

-

TAPE

cont. L)

on the plankton of the

vNort:hetn Pacific coast.

82- Ms of a P Puffins wigh a huge,
puf fin parrot-like bill which

| ' takes on a variety of

F : iy o colours in the¢breeding
: \,i . " N s
| i \ season are the most

" colourful of the Arctic

(/ ‘ seabirds.

84- LS of a few P+ S Puffins are deep-water
puffin;l, with feeders'that: operate well
belks/full : offshore, but they eat'
of fish® N ' small fish. They fly
\ . | to their nest burrows o
with beaks full of as -

’

many as eight figh held

in erir huge*bills.

L

' 86- MS of a puffin 8 The manner in which a v o .
~ with beaks full — 4 puffin manages to holdv on-
) ]
of f:lqh . ) to a half a dozen wriggling
A . . ___ fish when it opens its bill .

to capture another one is

one of nature's mysteries.
b \




SLIDE CONDITION

86"’ cont... -

87~ LS of a ) P
cormofant
'd .
» resting in .
. the nest
. ' 89- LS of a . P+S.

nesting colony

of cormorants

TAPE
It may hold the pre-
viously caught fish
aéainsc itg uppEr \
mandible with its

tongue, \

The high cliffs along

the M&;ritime coast
pr.:ovide the main Canadian
nesting sites| for the
great cormorant. | They
are capable of} deep
diving and rapid under-

water swimming.

A nesting colony along
the Maritime coast is
filled with cormorants.
The reason for the nest-
ing colony is that they 'w
require a cliff from which
they can pitch‘ off ﬂfti}t
mid-air or ’nt least a
steep slope to aid them

o

in getting airborne.

Tha\fxts a gull, an

Atlantic species which




e  SLIDE CONDITION TAPE

: 91~ Lcont... ' @ breeds as far north as
‘ s " Bear Island in the Arctic.
-~ ) \\\ ’ /;>\v_ These birds are predators
| g and they nest on Elat q}
Ve

rolling ground rather
g * than cliffs. Gulls are

intensely soéial birds.

N g

«

94- 1S of two . P . Two gulls fight for living
) -
gulls fighting ) . space on an overcrowded
with each other ‘ bird colony. They kill

other birds on the wing

g ' and steal eggs and young.
95~ Title P+S " The Park Birds
N , z
96- LS of two, s ‘ The whooping cranes are
whooping - ’ ) Canada's tallest ‘birds,
a cranes - ' standing 4 feet high.

Their only permanent «
breeding ground lies with- ‘

in the park boundaries, in

wooded Buffalo National

Park.

I3 »

' l v
M ,

‘% 99- LS of two ;?f With a majestic wing
c L . whoopers | spread of 8 feet, white.
in fldght whoopers are recognised

by their outstretched




e T e e . - .

y —
3 ' ' 63
P N R ‘ vy !
; SLIDE ° . (CONDITION TAPE
. 9’§f cont... ’ neck and legs. *
-y ' | %
3 lpl- 'L.S of two P$S Announcing their arrival
, : * whoopers, o with loud whoops, a
. X A~
1 coming down ‘ pair of cranes prepare
to the ground . to settle for-t»hesh‘m:t\ﬁ
/ ' - . ‘s’ub-arctic summer, A .
. ' ' warm dry season encour— -
' ' T ages mating.
. *103- LS of a young s The young cranes quickly
whooper and matches their parents }in&,,
its parents size, end start to wade ‘
, ' " 'in shallow marshes whege‘ ‘
' , ; they feed mainly on aquati;:;
. . ‘ ) insects, and berries.
104~ LS of a whooper P This readily distinguished )
- and sandhill » young whooper feeds along- ..
) ' side {ts near relative,
' ) the sandhill crare. )
L4 N . ) .
‘B » ¢ . .
. Title : : The Engd |
.’ ’ ’ - ’
. . v . FU music_ - slowly FO
\ » . ’ : , ! - —+
. . |
;o . R "~ |
+«§ . Y . . \
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, Direction: In each of the following guestions, there are three
C T ) ~
, possible answers. Only one answer is correct for eac;}kestion.
. " After reading carefully, select the correct answer and circle the
e N "
. PBroper letter. All correct answers have equal scores.
1- Birds are set apart’ from ‘the rest of the animal kingdom by:
) \ A. laying eggs. ‘ *
. s B. power of flight. ,
A . C. having a beak.' - ’ .
LI ' 2~ The largest grouse on the continent is:
. % ‘ _
A. " sage grohse,. ) . ’
\ ) B. willow ptarmigan,
“ /" ) /C. spruce grouse. v -
S :
AN ' / ' - T : i R “
3 \ C 3~ '"King of Birds" is the: . : b . ‘
,A. cormorant. - ® v - | B ’
" B. gray owl. : N ’ ’ ‘
ya . C. bald eagle. ’
s - ! - 9
, 4~ ' The "master hunter" birds are: . LT
A. owls. :
. ' - o ‘ , P . ‘\ !
‘ . B. goshawks. : ; ) . | Lo, e
) C. sparrovw hawks., . ’
. i . :
* - - : ° - N 8 ‘
5- that habit of the sage grouse is remarkable? J -

A. singing habit. ’
\ t—————B: habit of nesting together. L E

C. the mating habit.




.

EaRas

2

| ' : 6.—. The male of what kind of grouse'h;s a bare areéa of yellowish
| ) skin below fhg pinnea? . 4

. é ’ o A. "willo‘w p‘t’arqigan. ‘ . l" ) 4 oy . #
: . - B. great prairie cch:lr:ken:. \‘/ ‘ r~ B

- S C. sage grouse. ‘ . ' .
¢ } . - ) ‘

—
Yo

) *7~ Which bird,~like the maple leaf,-has become a national symbol?
. I ~ . .
A.. Cahada goese. o . . d

B. , Canada eégle.

. (\ .
C. Canfida grouse. ' T .

«
-

‘White snow 'geese 1fve in: ) L c

S
A}
o
1

A.‘ the river validys. ‘ . . ‘ . ) -

.\
.

"B. the sea valleys?
[ . »

.

l C. the river valley narshes. . :
¢ : BN ‘

9~ .The low pitches "hoot" in a gexual situation belongs to: .
A S spruce grouse. . - . h - . . " ' o "

':/ . . - ' . N ) ’ L. 7 f !

- d B. golden eagle.

- \ & s " . ~ .

C. bald eagle. s b '
. ‘ 3 . N4 "

'+ 10=- Which bird is recognised in flight by its outstretched . , N

-~

o " neck and legs? ', ' \ . . . :
gp e | . e
- - A, guil:’ ‘ e ) . .

” ]

Loa ~ B. whooper. -’ ’ ' s . . »

° . . -~ .

B

C. gannet. W /]
N v . , ' ’ ' 1 & -~

. 11~ The most commgn characteristic of the seabirdpﬁiaz

3 & .

, . . .
k. A. ‘the habit of nesting together.

e, B. the mating habit. L

3

C.' -the .singing habit.\




“ 4 .
12- Which one spends most of the year feeding and sleeping

s at sea?

‘ * A.  gannet.

B. puffin. ) ' -
¢ (\... v - !
C. crane.
P o ' n
i S 13- Ruffed grouse can be easily identified by: .

. A, 1its fan—shapeq tail.

4 B. its beautifgl beak,

s C. .its beautiful song. .
/

| ‘ v . 14— Both sexes of this bird sing which is an unusual phenomenon:

¢

B 1 A, _warbler. Y ' . .
B. scarlet tanager. '
: ( | .
‘ - C. grosebeak. ' - -
G * [ 4 ) > B "% LY .

15~ The I; eeding grounds of f:,uffinsbare in:

A. Newfoundland and G;eenland. Sy

* ; 'B. Central Quebec. .

' C. British Columpia. . [
- 16~ Which are considered prairie birds? h
A.” sage grouse.
¢ ’ ° ©

B. cormorant. S o

) ’ "C. goshawks. - 4 e L.
v i - . ‘\ .
v i N . ’\\
° ~ . 17~ The only bird able to:fly hackwards is: o SO
‘ L s . y o tly ' \\

a " A, the hummingbird. ' - L
. . [ .
: °  B. the warbler, Q ‘

.o i C. the sparrow hawk. Vo, o~
£ . ! N ' » o . N : R

4

&/




<

18- Which 1s considered the valley b:{.rd:
A. the wiilow ptarmigan., ) K

Ca ‘ B. the duck. ’ !

‘C. the tuff pﬁffin.

: . 19- In which part of Canada do sparrow hawks live?

3 / " A, the forest of the Maritimes. . -.

- ?
|

. B. British Columbia, {

C. Central Quebec.

L
20~ Which 1s considered the forest bird?

. A. yellow warbler,
B. s;;ru‘ce grouse. '
] ' Lo ®
K C. pelican.

b Y

21- Tlgn\mos‘f common warbler is:

. Y
. A, the yellow warbler. )
' ! i ) [B the browr; warbler.
A J .
o ' ~ C.. the gray warbler. ) .

} ' .

« 22— The day-time hunter with éilent flight is:

r [y
| ‘ A. great horned owl, '

B. hawk owl.
| . -

N o C.+ boreal owl.

"’ , N [y Y ‘.
. 23~ ‘fhe most pewerful owl is: IR L4

A. great horned ovl. , . R

: : hY,

B.. hawk owl.

W

C. gray owl.




24:‘The common name of bald eagle was given because:

!

A. the bird is pald.
A
B. the white feathers on the head.

C. no specific reason.

25- It is impossible to differentiate completely between male

~4

and female behavior in:

A. willow ptarmigan.
B. great prairie chicken. . e

s

C. sage grouse.

.

26- The diet of whith bird consists of about two-thirds jatk [

/

. rabbit and cottontails?

’ AX gold gle /// L 3
. en eagle. )

o ‘ s ' .
B. gray owl. |, )

C. sparrow hawk.

t

‘0. ruffed giouse,”

i

28- The most att §céive and colourfyl of the Arctic
! N , : '
\ se;%ird igs

A" pufis '
[ ] n. r *
) /




°

v 29~ The most common grouse which is found from the plainsfof

s

centrfl Canada to central Texas and Ohio is: .

A. the great prairie chicken.
<
B. spruce grouse.

C. sage grouse. . ’ '

.

30~ The largest and most accessible colonies of gannets
are on: l
= ¢
A. Bonaventure Island.

B. North Pacific Ocean.

C. Atlantic Coast. v .

31~ WEifg_gird, like the gulls, is very sepsitive to D.D.T?

A. /puffin. :

Y

N
- B. gannet.

N . C. pelican.

32- The'edéle chiefly lives in: .

A. the forests\pf Canada and Alaska.
B. the park boundaries of Canada and Alaska. e

¢ rd
C. the prairie lands of Canada and Alaska.

e

33~ Which one is considered as a park boundaries bird?

P

A. sparrow hawk.

’ B. yellow warbler. .

C. whooper cranei




]

34~ The male of what kind of grouse has a scarlet "com‘"
above the eyes?
A. ruffed grouse.
B. great prhirie chicken.

C. willow ptarmigan.

Whiéh is Canada's tallest bird standing four feet high?

A. whooper crane.

2

B. owl.

C. scarlet tanager. ' <
?' - IS

Which bird is intensely social?

-
A. gull *

B. gannet.

C. puffin.

Which one is a predator?

A. spruce grouse.
B. puffin.

C. gull.’
8

38~ The owls live in the:
A. ‘ rthern forest.

B. prairie lands.

‘b C. parks.

'

39~ The biggesf?%ird with a wingspread of between 8 and 10 feet is:
/ .

A. gannet.

L 2] -~

\x B. golden eagle.

C. pelican.
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APPENDIX C

SCHEFPE TEST
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Analysis of Varlaice with Repeated Me/asures'

2 . gpd
55, People = S & N — —SEt- = 1258.67

W K |
88 = &1t Gl | ‘ \

Condition T = 217.64 s
n Kn 4.

!

3

2 £r1 2 ‘
SSpestanar = EEK—(55) - BRI z1001.05

55cond. = 108.8
oy = 108.82

o~

. SO xed.
QRS

M3p
MS,

Scheffé Test

Minimum difference <« .

, :
t = V’(YK‘-\)('“—U .Fa5.

(3

-

Minimum dif'ference - ,91"

Then, any difference between means which exceeds 91

(
is s:lgnifica’nt at .05 level.

-
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Test Reliability - the Soupe Test

Soupe has .developed a simple method for assessing test reliabiiity,
bagsed on‘the Kudar-Richardson formula 20. The method is only
applicable to’ tests scored by assigning 1 and 0 to correct and
.1ncorrect responses, respec/tivew. Applic_atéion of Soupe's n:ethod
yields a slightly more conservative estimate of test reliability
than the split-half technique. (Scannell and /'lftaéy, 1975, p.2b7-—
‘4 a0,

v

\

Calculations:
T

. r, = |- _ZB_K__. vhere r_= reliability
. Spt . . . coefficient

! SDZ-_—_ variance

k = no. of items
~ in test -

b ' , ) ’ .19z a constant

’ . A

Condition 1: I,

Condition 2:

v

“Condition 3:

’




