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Comparisons were _made among paraﬂe‘l s‘fng‘le-mage)md multi-

1mage tabe-sH;de presentattlons. Mu1t1 1mage treatments differed in the

amount of time two 1mages were simult\neouny 1n view: three seconds,”

six seconds, or'a comp'lete tempora'l v1sua1-over1ap " The re]ationship
between sex, scholastic abf1ity, and visual format was a1so examined. A

posttest-on'ly contro'l group factoria] design was employed with 215 grade

B eight subJects The resu1ts y1e1ded na, signiﬂcant difference (p < .05)

-

between sing?e-‘lmage and multi- 1mage for the transm1ssion of pictorial ‘
1nformat10n However. mil ti- 1mages were more effective (p < .05) for
trans‘fniss1on of auditory 1nformat10n. and the most effect‘lve (p < 01)
mu1t1 imagé*format was a six-second visuaI-over'lap. " For p1ctor1a1
1nformation. ‘a comp’lete temporal v1sua1 overIap was more effect1ve

(p < .05) than a three-second overhp. but not more effective than a
six-second overlap Regard'less of v’fsuel format, males 1earned more-

(p < 05) than- females; and high schoIast1c ab1th students 1earnea

Y

more (p <.05) than low scholastic abﬂity gtudents.. Thus. when.a tape- L

slide presentqtion is.used to communicate factuel 1nformat1nn. am lti-

g 'Image format with a s1x-second visual- ovmlap seems to be the most .

. effective of -the visyal formats examined in.this study. .
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CoomeTRY
_'* . THE PROBLEM, - . .
- ,oo oot P Y
.INTRODUCTION" C e A S

«
. . ]

. ‘ .

. N . . .(\.,. N

- Lt T MuTti-image cqmm‘nf'cation 1s thetechnique of'preeenting/‘

’

sfmltuneoué'_l:y t\d’ oF more 1ma§es so that~they appear side by s‘lde on a.

‘'screen or 'screehs. A variety of labels have been used to descr'lbe the

. ) technique-' mu'lt‘g\-melﬁa, mu'lt1 screen wide-screen, mu1t1pte 1mage. -

. mu'ltip]e-screen. and non-Hnear proJection. Lawson ('1971) suggests

Lo e that mu'lt1 1mage 1s the most appropriate nomenclature because {t can be

41@considered to indicate the use of. more than ong type of med1a--s11des,-

. ‘ f’11m~str1ps fiims, or other projections., Kinder (7973) makes an 1mport-

ant distincﬂon between multi- -image and mu1t1-med1a.: He say3s that

4

" ' muw 1mage may 1nvo'lve two or more mage * firont & variety of media,
\Q P whereas multi-media 1mp11es emplnying more’ than one: med1um. not neces-
< sarﬂy an image, for’ example, a'tapé-siide presentat1on. e e

“ .

EXperUimentaHon with mult{-image goes back to the 1890's when

. '«1t was used to combine several 1mages into one composite panoramic. pic-
| ‘ - tude. Perrin (1969a)prov1des an excéllént theoretical and. hiStorical .
X ' T ’account of the development of mu1t1 1mage ‘eomnuMcation. Separate. N &

g ' .multi 1mages were first useq in the 1920's but they were not used reg-
S B ©L o, ularly 1n cinema entertﬂn)nent untﬂ ithe late 1960"5. S‘Ince then, . =

multi- 1mage disp'lays and presentations have become 1ncreas1ng1y w1de- .

‘

-~ B [ ' -~



. cr1pt1vf verba1 explanetion may accompany the visual ﬁresentaﬂon and

spread 1n thei field of public-relations, business, mi1{itary, enter-
tainment, and educatién. Nnmerous enp’lications of the technique have
been made for educational a‘d 1nstruct1ona1 purposes 1n a var‘lety of « -

d1fferent subject areas, such as h1story. geography. mathemet1cs. he&lth,

educat1on. educational psycho'logy, art.‘env1ronmenta1 stud1es, and 1n-
. ! . oy 185y )

~

structional methods. = - ‘ _
F'Iex1b1'|1ty of visual com?inations 1s an 1mportant advantage'

'of multi-ifage conmunication. Visuals can be advanced 1n a var1ety

of SequenceS-c ‘For example, different v1$ua1s may. be proJected

cumulatively and regularly onto one or more screens The same visudl

‘may be s1mu1taneously repHcated and proJected side by side severel

times. The presentaéion can be programned s0 that one or more 1mages ’

may be he]d in v1ew whi 1e different {mages accumu\ate on other projec-

tors. Visuals may be slides, f11ms over-head transparencies opaque-

projections,. or other materiafs. They may be black and white or colour,’ '

‘orig1nals or c0p1es. Visudl st1mu11 may be 1-conf¢.\.\Pthat is, they may
in some way resemb'le their referents. for examp’le, photographs -and maps
(Lev1e & D1ck1e, 1973). Or they may be d1gita1. that 1s, they may in
@9 way resemble their referents for éxample, words' anyanurnbers
(Levie and Dicki‘e 4973), Inages ca? be proJected front-screen or
rear-screen, 1n a horizontal, vert1ca'l.,. d1amond or e myltitude of ( ;
other d‘lmensional formats Add'ltiona'l 1nformation may bewperimmed'
‘onto an 1mage a]ready on the screen. Mus1c. sound-effects. or 2 des-

.0.

may be peesented 'Hve‘ or by synchronized pre-taped recording.: "The

comb'lnations and varieues of projections with mtf1t1p'le-screen prcdhc-'

.
.4




- .~ - tions are endless and great,f'lexibi'l_i'ty% possible” (Benedict, 1964, .

, . . s f e .
.

T p, 518). . .- ’

3 The principie objective of. this research 1s to determine‘ the /
. eifectiveness of three different’ visuai formats in a muiti- image R
instructionai tape-sltde presentation. Specificaily. empiricai evid-." - .

I

. ence, 1s sought for the f?iiowi‘ng questions. !

“1. Are multi image audio-visual presentations more effec-
tive than single-image presentations for specific types

« of learning?. -

v ¢ . ° 2. Does the duration of the temporal visuai-over'iap (that .

: Q\L ' is, the duration two Images are simultaneously in .°
view) affect information acquisition ina mu‘lti image
communication?

- : 3. What is the relationship batween scholastic abiiity; sex, -
S " and visual presentation format in mu'lti ~image comnuni’ca- "
; © tion? ' i T L |

+  CONTEXT OF THE PROBLEM . .

Several vgritors have rcconmendeci the use of muiti-image in . \
education. Hibbard, (1961) .points out that related segmantsfo&f; tnform-
tion can be simultaneously displayed with visual accent impo?taht | w

relattonships. Benedict (1964) expresses the view that I:S‘Iti-image\s
| can {1lustrate the right and am/ng approach to a given task .or problem.
- ) A'lso. a finished product. genera'i situation, concept or pian can be |
. shown in one imaga. with {1lustrations of certain operations or detaiis
R °* in another. Mi1lard (1964) (is quoted by Perrin (1969b, p. 369) to :

T ennunlgrate ciassroom s1tuatidns where muiti-imaga techniques. would be :

L

- .
B
. advantagoous. . S,
at ; ) , . ,
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. The mitiple-image technique enables the teacher - - .-

to make comparfsons, to {1lustrate the development of ° PR
interrelated concepts, show relationships, and to other-- ., | R ‘
wise combine the capability of several photofraphic alds = - v
éither simultaneously or in some program@d pattern or L .
sequence for {nstructional -purposes. N . :
) Using multiple- 1mages, we can effect‘l/ﬁly treat . 4 ' '
comparisons of ‘the physical, geographical, environmental, ' o
dimens{onal, and spatidl character{stics.of objects and S .
evéents. Dichotomies, alternatives, differences, 1{ke-. RS I
nesses, and many other forms of comparison can l1kewise N ,
befefficiently handled by this method. ' K o

* Perrin ('1969b‘. p. 370) adds three fur'thec{.sugqestions: refating qu'e'si\\‘,'
tions and i;r:@érs, a‘ét‘wns and reactions, and alternquve/'courfses of |
- action. "‘S‘uch‘a‘ 14sting can be' expanded at ll.ength; .~ .+« The 'pomb-;

114ties are fnfinite." ' | . R :
Dégpite the enormous amount of descriptive and technical,14t-

erature advocating the use of multi-image communication jn education,

" there-is 14mited em§1r1ca1 evidence to 5nd1ca'te its possible e'ffec’t1ve5- o
,ne';ss, ‘or .to suppbr;:‘ the assumptfoh that 1t can 1ﬁibro'vg learning. There .-

fs some evi dencg.that mu‘lt1-jma§e comunic‘atién 15 effective with prim- |

ary schoo1"ch11drén; but fomat of presentatiOn has. less effect ont 'Ieern-"

fAg as the student gr(;ws older ._(Aﬂe'n & Coa}\ey. 1963; “Rb'ska,‘ 1958;

o Sch‘olll. '1967). The mJjority of_sfudie; 1nd1c$ate no significant differ- S
'ence'be'tw'een single-image and ’My1t1-1m:;e pre/sﬂentat'wm (Bo) Tman, 19J7q;‘
Dfdcoct, 19723 FraZkiin. 19715 Lombard, 19693 Tama.'negy,e. 1971). Pei~

' . sonal evaluation by those who experience milti-image presentations are .

generally 'r-’avo‘urable, (Lawson, 1971). “However, Lunsdafne (1958) found,'. _

'{ A negéﬁye correlation between ’r]ow much stu&ents 1iked a' film and how |
'muc_rgl'the,'y lactu_a'l'ly léarned from {t. ,Didcoc,t‘(‘Is?Z) dgm;\st;'ated ﬁh;'t;, -
(' ‘g#hguqh. éoﬂege '1ev_el :stu&ents, '}ﬁay?prefer a mult{-image rather thi,n A

- v
- . v " M . .
. . ‘ : ¥ i . . . .

o . . y
-« M ' *
. . \ .
“ . Y . - . .. -



“effectiveiy Rarness 1ts potentfa1 Discussify multi-modai presentations, T \
-., Carpenter (1953) writes that the difficu]ty is-to arrange the patterns : '

. and mutually reinforcing for the intended responses and instructional
obJectives.and to ensure that interfere%ce. inhibition. and distracttons . -

. do not occur. He also notes that stimulus processes even within ‘the T

.ilitate or inhibit aperqpriate responses If theyarenot used wisely,

‘multi- images may con?iict with each other producing a very incoherent
': visual format may not be the reason for the increased learning. that a

, ation and presention of instructional conten

single-image(presentdtion. this preference may not resuit in increased - o

. learning. SIS S o .

# The biggest difficuity with muiti image projection is how to.

¢,

of stimull,; ‘pictures and sound 50 that aii the elements are integrated

iimits of a single sensory modality, e.g. viston; may interact to fac-

picture (Atkins, 1973) Indeed Twyford (1969, p. 372). proposes that

-

few mu]t? image studies have demonstrated. <ather "the careful organiz-
y mike the gregtest con-

tribution to iearning "

\ . -

There 1s considerabie theoreticai and -empirical evidence to,

[

suggest that muiti images may have a detrimental effect on learning. The |

assertion that "we can. Lgarn many different things from many sources at .

the samé time" (Lawson, 1971. p. 59) is empiricaily unsound Broadbéﬁt\ :
~(1958) and Hartman (1961) have demonstrated that” interference may occur RS

; when muiti channei information i's simu)taneously presented Travers "

-(1966) concludes from a nunber of different studies that. multi- sensory
/modaiity inputs are likely to he successful only when th:'rate of input
,is presented at such a slow rate that the learner can 1
Reid and Travers {1968 p._219) found

channe]

switch from channe >



, ‘\4F"sign1f1cant depression 1n Jlearning on & ser1a1 1earn1ng task whep

-

- the sense\qua11ty of trqgsm1ssion of the stimuld was varied.”"- Perrin

(1969b) discoqﬁts the relevuncy of Travers' exper1ments by pointing out o
j that there are d1fferences between -the nature and function of mu]ti-

{mage preSentat1ons 2and the nature and funct1on of the kind of mater-

. fals and 1aboratory cond1t1ons used in Travers' research The present

i.

It 1s clearly evident that more research is needed to Jssess

evidence tnedefore appears 1nconc1us1ve
/.-
- the 1mpactiihd“effect1veness of dtfferent methods of visual presenta-
tion In the?sp1r1t of contemporary exper1menta1 design, such research
should be 1mg]emented for specific types of 1nstructiona1 obJectives e
. with clear1y def1ned population samples. The present study attempts to
assess the effectiveness of selected formats of multi- 1mage communica- -
tion for one category of the cognitive domain of Iearntng 1dent1f1ed as *
1nformetion by Gagne and Br1ggs (1974) and knowledge by Bloom (1956) ‘
Grade eight level h1gh school students are empioyed as experimental

subjects

€

. STATEMENT ‘OF THE .PROBLEM™ - e T

r .x:f;"\fl '
" 'The princ1p1e objective of this resecrch 1s to eterm1ne the

effectiveness of three dtfferent visuel formats. in a multi- 1mage in-
/ .
’structional tape-slide presentation. Mu]ti 1mages differ in the amount

of time two images arersimu1tcneously ‘n v1ew In one condition. the

s ‘complete temporal v1sual-over1ap. an 1mege remeirs in view, while the ' 1

’ sutceeding 1mcge is proJec%ed however. 1t,1a§_eplaced temporar11y by
a'bTank-sl1de untd] the ‘third 1mage appecrs to take its: p]ace In

—~——




. ";'studied there 1s lttle eVidence to 1nd1cate the optima\\::rat1on.

- For this reason. three different durations of temporal vd

Jin germsfof achievementlseores on an ifmediate post-test. ,

sex, ‘s.cho'lﬂﬂcmbﬂitx. and' preséhtatio'h Jformat. ) o '

this way, two 1mages are Simultaneously in view for a‘portion of the

total presentation only. As the technique of Systematic y varying .

the duration of the tempora] visual-over1ap has not been previously

l-overlapping

-

are tested. In add1t1on. multi- 1mage presentations . are compargp to a.

‘ para11e1.s1ngle-1mage preseqtatfon. Compar1sons between/the four exper-'

imental treatments are made to assess d feoentiaP effects on learning |,

<
-

The problem statement is formulated as follows:

In large group high school instruction, are multi-
image presentations of instructional materials more effec-
tive than single-image presentations of the same material
when . instructional objectives and criterjon tests emphasize

. important visual relationships? And; toiwhat extent does
the duration of the temporal visual over?ﬁp affect. 1earn1ng
from multi-image communication? .

A secondary.problem is to determine the relationship, 1f:ahy. betWeeﬁ'

IMPORTANCE OF THE STUDY - ' SR

e

The answers to the research guestions. hopefh{ly. will extend
.- the existing body“of facts and pr1nc1p1es for increasing the effective-j
ness of aud1o-v1sua1 materials for large group, high-school 1nstruct1on
(AlTen, 1967) Such know]edge 1s of pr1ﬁhny importance: xo those who
p1an. produce, or experience 1nstructiona1 communication. It further

supports. through the design of 1earn1ng environments, the development o

of a science and technoIogy of education. that is, an educational tech-

"no1ogy (Nationa}bCouncil for Educational Technology, 1969). S e

O L v . ! . - N s .. '. )

A
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The practical significance of this study is evidenced by the

fact that, a1though dai]y mu1t1 1mage presentations may be impractical, -

teachers. from a]] grade levels 2-12 and representing\sixteen different

subject areas, 'who have used mu1t1 ~image have "genera]1y found 1t to- be

worthwhile, useful and benef1c4a1 as an educat1on resource” (westwater.

&

973, p. 3976)5“%he d1fferent1a1 effectiveness of‘the various formats
exemined int tudy may prove tp be uniquely benef1c1a1 ‘to media .
producers and educators engaged the design and practice of audio-

ﬁvisuql communication. _ _

R S

-
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CoMRARATIVE EF?ECIjVENESS{STUDIES_"

\
'The 1iterature of exper1henta1 reseerch is reple;e‘with 1Ht-. ?\\&' {
Cerally hdndreds of studfes that have. dttempted to compare the relative S
- 1{ effect1veness of- one med fum with another medium. The predominant find- .-
‘ R 1ngs have been no sign1f1cant d1fference {Allen, 1971, Briggs. Campeau;
‘T\“‘“i?“*\«\seﬁ —_ Gagne and May, 1967; Campeau. 1974; Chu & sehrémm, 1967; Qe Kieffer.
* - {jﬁ 1965; Hoban & Van Ormer. 1950 Jamison prpes. and Wells (1974) Briggs etal,
(1967) assert. that these studies have tended to conceal rea1 dffferences S S
hat do exist because most of them have been carried out 1ndependept1y . |
of specific 1nstruct10na Db jective and without analys1s of the types

‘of learning 1nv01ved and the conditions or 1nstructdona1 events Tequired

Several alternative-research strategie$ have been proposed (Briggs et. 3 ]
a1.. 1967; Haskins, 1968: Lumsdaine, 1963; Tosti & Ball, 1969). “Levie . ' | :
and Dickie (1973. p. 869), propose ‘that vy moré productive conceptual- B
et B 1zat10n of research ?elated to media se1ect10nlis one that specifies "7 T ;
. “ the re]evant variasles in terfis of the attribut%s of media rather than -
in terms of media themselves." Thus. the research question is stated: b. .
What media attributes (capabiﬂ1t1es) are most appropriate for a. g1ven ) ?,,,:
task-TEarner situation? In the design and deve]opment of the present

. study. analyttca] attent1on 1s pa1d to the specific types.of learning _




. E

fnvolved, the specific behaviours' to be- shaped. and to the strategies :
E

that might accomplish these objectives with cleariy delineated 1earner

haracteristics (Gropper. 1966). T _
Bracht and Glass (1968) and Snow (1974) criticize traditionai ‘
, educationai-research for its inadequate attention to externai vaiidity.
that is, "the extent and manner in which the resuits of an experiment
can be generaiized to different subjects, settings. edperiéenters and
’possibiy. text!# (Bracgt & Giass. 1968, p. 438) These’ writers recom-
" mend- severai procedures for thescontroi of sources .of external invaiid-
~ {ty, many of which are empioyed in this study. In, particuiar, Snow
'~(1974. p- 278) states that research shouid be undertaken in relevant

contexts, such. as classrooms: .- 3\ -
4
ot At 1 e institutionai environment and the normal -
flow of everyday events: resented. A far more
important step is accomplished if the ex can be
; embedded unobtrusiveiy in this fiow of events .

t

AY

‘ ” Experimentation in this study takes piace under actuai ciassroom condi- -

_,tions with.meaningfu] instructionai materials. Snow (1974) further

ade&uate preparation ‘'of Students’ who are to participate

*

\\
in the experiment. In this study subjects were provided with orient-

" recommended by Gagné and Briggs (1974) Empiricai evidence in supp-rt'
of instructionai obJectives is reviewed by Duchaste] and Merriii (1973)
‘ "y It is hoped that the carefui consideration and contro1 0

. factors affecting external vaiidity enhances the generaiizabiJity of -

~ the findi gs of ‘this study..

"ing stifuTi in the ¥orm of instructionai obJectives (Mager. 1962), as |
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_MULTI-IMAGE”Siunles | - o

Perrin (1969b) estimated that before 1969. there were only

five research studies on the use of multi- images in classroom instruc—

©* tion., Between 1969 and 1975. at ieast nine further experimental reports

K4F\\have beennpudiished

¢

Ma]andain'(n d.; cited by Alien & Cooney, 1963/ pp. 15-16) 1in

a study measuring the re]ative effectdveness of showing fi]mstrips in
single successive images and in grouped multi- ‘images found that witb

primary school chiidren "grouping the frames permits an increase in the .

e~

number of recollections, but, dbove all, better organizatieg of reco]lec-'

tions." - . )

Roshka (1958; cited by London, 1960, p. 85) examined conditions

of 1earning from visual material'which facilitate the process of abstrac-
tion and generalization and reported that “simu{taneous presentation .
proves to be more effective than subsequent addition, especially with

smaiier children."” s R ' =

Allen and Cooney (1963) uséd fiimographs to compare the rela-

1

tive effects on iearning of visuai images presented non 1inearly. (sim- -

- [

'uitaneousiy) and lineariy (sequentialiy) Immediate and delayed effects
- were measured ferthree c&tegories of learning: ‘knowledge. comprehen~
sion, ;nd"appiication (Bloom, 1956). Immediete test resdii:s’ -
showed that for six graders mixed factuai-conceptua] content. 1s better
presented non- iinear}y, factuai material is better presented” iineariy. 8
neither format is efficient for conceptual treatment of subject matter.
The latter two findings were replicated on a delayed test administered
after four weeks ‘This delayed test,reveaied no_significant difference



-retained the subject matter best in the Hnear format. and females reta'lned .

the subject matter best 1n the non-linear format - ’

“playing of words to. be associated A S

"These conclusions. derived from experimental use of digital signs

(words). might not be va11d for the use of fconic signs such as photo-

_ual concept attainment under certa1n cond1tions .could ‘have a positive 'f~\g\$

effect on learning He recommended that stimul1 should be more comp-

ents alternative tape-slide presentations' single-image and mu1t1-1mage

~sions of- the presentation were simiIar. but not 1dent1caT’ The‘sound . -
. (\ 'd‘ ‘

between single-image and multi- 1mage presentations of mixed factual- .

=

conceptual content. With eight graders, the. researchers found no. sig-

n1f1cant d1fference between male and female performance on an 1mmed1ate

posttest However. on the de)ayed test the researchers found that ma]es

w
.

In a study of simu]taneous non-requndant usage of two sensory
channe1s (vision and hear1ng) Card (1966) found that 1in a pa1red-

associate task, learning cou]d be. fac111tated by the simultaneous dis-

It %s ev1den¢ that simultaneous learning ts more rap-’
1d and complete than sequential learning in the visua)

modality (p. 131), - S ‘

If 2 high degree of transfer is sougﬁ%{vggsqmu1taneous
presentatioh appears to be most efficient ( 2).

. ’

graphs and drawings (Levie & chkie. 1973).
Scholl (1967) discovered that the use of multi~images in vis-

b

Yex for.subjects at the undergraduate level

cf\

Lombard (1969) presented two groups of eleventh grade stud-

(three 1mages) Mu1t1 -image proved to be significantIy more effective

for girls but not for. boys. However, the sound track for the two ver-

i




: ‘track for the muiti- 1mage version contained more 'Iengthynstatements , | ,
“‘ and questions and ‘took two minutes -Jonger than the sing]e-image version:
With this difference in thejaudio stimu'lus 1t Is .doubtful. that the sig-
niﬁcant f\*lnd,ng can be ascr1bed solely to the variation 1n visual for- iﬁ?r
mat. Rather 1t may have been a function of the differenceh narrat‘lon
. Fradkin (1974) 1nvestigat1ng three *types of visual presenta- .
‘ tions. demonstrated that with tenth grade students there was a cons s-.'

. tent decreaseyin'recal'l in al7 treatment groups between- the 1inear pres-

——

entation, the two -Jgnage presgntatio_n, and' the' four 1mege\. presentation

(p. 212). , ‘ ,
¥ . Tam and’ Reeve (1971) compared five modes of tape-siide pres:
entation with tenth-grade students One mode used sing'l‘e-image, and
four modes used multi-images: sequen 1a'| accumu]ation of two, and thiee
images; ‘and programmed accumu]ation of two, and three 1mages. In the . :
first run “of the exper1ment 153 subjects were grouped by a computer
according to the convenience: of each 1nd1v1dual's class schedu1e. -These

groups were randomly assigned to treatments It 1s not c\prta‘ln that the .

different treatment groups were similar in 1mportant learher- character-
1st1cs. such as schohstic ab[ Tty." In a rep11cat1on of the same exper--
1ment. subJects were random]y assigned to treatments. however. the s‘lze
of the_ total sample was a mere stxty-one. Hheg this sample was d1v1ded
intg treatment groups, and further divided 1nto male and fema‘le subgroups h
“for. interactiond ana1ysis.,exper1mentolIdata for’ each variab]e was part- -
, feularly small. _The researchers, used a tuo-part" 'pdsttest. In part-one."‘

‘ visua'l materials were used to measure student comprehsion of 1mage rel-

: ationsh'lpsthstudents had to relate a landscape to its location on a map.\

- Xn part-two. multiple cho1ce questions were ‘used to measure comprehens'lon
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of tHe fnd1v1dua1 1mages and the taped narration. LN

: . .No significant differences at the' .05 level were
P ” found“in (1? the relative effectiveness among the five modes
) of visual presentation, (2) the mean scores between the
males and females and (3) the {nteraction effects betweeh
the]gex and the modes of presentation (Tam & Reeve, 1971,

However, data from part-one of the\tegt\tended to favour the multi- 1mage

.o o presentat1on more than the single;1mage presentat1on. The re]iab111ty
of the thirty item ppsttest. according to KR-20, was °:§5' The authors ‘

11ty.

[

o Perhapsff the length of art 1 jJand
- . the 'instruction period were increased and more appropriate .
- . , + subject materials were selected, the advantages of multiple-
© . screen presentations might become significant (Tam & Reeve,
1971, p. 22).
- ', Didcoct (1972) compared cognitive ‘and affectfve responses of
‘ colﬂege students to singJe 1mages -and multi- images. He found that stu-
dents preferred mu1t1 1mage presentations. but tﬂ%t multi-images im-
|
mﬁnd-tractsfor the presentations were 1:/9t1ca1 sixty-tno s1ides were
oo , used for the single-image presentation and
image presentation. The experimental results may reflect the d1fference
b Oof visual material rather than the variation of presentation format |
/ . - Two studfes have: explored the, non-cogn1t1ve 1mpact of mu1t1-

1mage communigation. . Reld (1970) tested two parallel forms of a film,

. .an agent of attitude chan e than the linear format However. Bollman

4

suggest that the addition of more items might have improved its rel1ab- .-

paired learning at the. undergraduate level. , In this experiment, although

eventy s11des for the mltis

o B ). and ke
o b e e Rt VG RSSETE T
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presentation can cause greater positive shift in evaluative meaning

than a para‘liei single-image’ presentation. All treatments were ten -

minutes ‘Lp length., After such a short period of instruction, it was un- -

\realistic. perhaps, to expect signii‘icant affective changes to resuit

s -
P

from exposure to either présentation formats. e o«
Meyers (1972) and Ne]son (1972) investigated audiencé viewing
patterns (eye movement and fixations) during mu]ti-vimage presentations.
'SubJects tended to turn to the new image when it first appeared and to
direct their attention to either t‘e tentre, top-centre, or tOp-ieft ,
.region of the visual. Meyers (1972) notes that "a point fmay be reached
| when it may not be advantageous to leave an image on the screen" (p. 6688)
This observation.suggestsl that incomplete temporai visuai-over'lappirig
__" _my be an effective prese‘nta:(gion technique
Ehlinger (1973)ﬁ examined the number of projected visuals .
: (aiphdhftic letters) recognized by students when exposed o a multi- image
| presé?w/'catio?r in which two image proJecti oﬁtes (three seconds and one
. .. and‘u half seconds) - were used The resu‘lts indicated that there were
no significant differences between the image interva'l rates and the N
- nunber of visuals recognized. "This study is noteworthy for its attempt
to define and evaluate some factors of  audience characteristics which
. may be important for aptitude by treatment interactions "where differ-
ent inteilectuai and conceptual ab#lities are hypothesized to interact
with various instructional methbds" (Levin Rohwer & C]eary, 1971, p. 13).
~ Several audience characteristics were examined such as grade point aver-

age, iatera'l dominance, speed reading. and sex, &1 of which produced
< statisticai,]v.noh-signifi’cant results., S /

omppygeae
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SUMMARY \ . T

/dcuiariy slow. The present study projected almost three times as many

] - "K"’_“/
To date, severai key attributes of multi- images have been

inyestigated such as the number of images presented simuitwneousiy and .
\

the sequence and rate of presenting images with different types of ./////’///fi/

visua] materiais. Cognitive and affective responses ‘0f learners at 1F

.

different grade Tevels-Fe ﬁave been determined for different donains of

L

learning (Gagné, 1972)-+n’a variety of subject “areass Aiso, viewer . .

| behaviour during presentations and the actual utility or worth of multf- ¥

, images for ciassroom teachers have been examined

Some‘of the research findings may be invalid due to methodol -

ogica%Lflaws : In generai, samp)e sizes: have been small. In most cases

1ess than thirty. subJects for each treatmen} condition were employed.
In the present study there are 43 subjects 1in each experimental and‘con-'

trbi group. Hopefu]iy, this sample 1is iarge enough to effectively

\assess significant differences between treatments and facilitate the a

resuits toward appropriate generalizations
In many of the studies revieWed the numbes,of distinct visuais‘
had been few. Tam and Reeve (1971) used thirty—six slides in a twenty-‘

minute presentation. The pace 1s assumed, therefore, to»have been part-

slides (104) for a twenty-one minute presentation and 1is within the
recommended pacing rate suggested by Isert (1972). This quickening of -
pace mightnh/!e significant effects. There is empirica] evidence to
.Justify the conclusfon that the pace of changes in visual images may,
be a prime determinant of attention with high frequencies of visuai

change promoting greater increments in cognitive Tearning (Ainsworth,

! -
- . -
’ - RN
. ' - . . -,
v R , . . : ' %
[
d—
. -,
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1970; Aylward . 1960, Berl&ne; 1951; éeldstein , 1975).
; 3, No sat1sfactory exp1anat1on has been offered ‘to explain why
:f/ - S multt- 1mage cmnnunication is effective with young children but less :
| . - effqg;ive with older students Neﬂther has an explanation bden of fered
as to why fem?)e subjects, rather than ma]e, tend to gain more from
multi-images. Inere {s also conflict1ng evidence as to the effect of p .
sex on 1nstrue%1bna1 st1mu11 presented 1n's1ngle-1magekand mu1t1-1mage
formats (Lombard 1969. Tam & Reeve , 1971).° Accprd1ng to Gropper .
" (1966) one might expect scho1ast1c ab11?¥y tobe a more significant
index of student reaction to verious treatments. For this reason, the
s present sludy probes possible re1at10nsh1ps'between presentation format,

scho]ast1c'abf]1ty'and sex.

-

§ . Neepep ReseArcH

_ Extant reseanch.does not peovide~conc1es1§e evidence as. to
the instructional effectiveness of multi image communication hep11c-’
atfon and fo1low-up studfes emp]oxng tighter controls for validity . \
and reliabi]ity are neede? (Campeau. 1974 Bracht & Glass, 1968; Snow,

1974).
~ The prl\Ent study 1s, in part. a rep]ication of one aspect

~ of Tam and Reeve's (1971) study. A s1ng1e-1mage presentation is comp-
ared w1th a para11e1 multi-{image presentat1on in which two 1ma§es are|
"orojected cumulat1ve1y and regu]arly“ onto a sdng1e screen (Tam &
' Reeve, 1971. p. 8) Thig study further attempts/;o provide bettel cop- |
trols for history and se1ect10n than did Tam and Reeve, ' Ihe[use of -
2 contro] group who experience a sound film rather than a éﬁﬁhaslide




’1f1ca11y prov1des for the control of the HEwthonne effect, that is,

~acheck is made on scholast1c ab111ty measures to assure the equ1va1ence .

' ',these reseanphers. the test contains more 1tems 1n an attempt~to in-

drease 1ts reltability.

1s needed at al] grade levels but espec1a11y'W1th.grade-seven and older.

‘ 1mages provfdes numerous novel capabilities that warrant exploratory

Pum

hd ’ . .'\
7
-~ b (‘\\M

presentation and. take the’ same test. as experimental groups will con-

trol fdr history internal validity v1olat1on. Also, this group spec~

“the react1ve effect of exper1menta1 arrangements" (Tuckman,. 1972,

p. 128), a poss1b1e threat to external val1d1ty A post ass1gnment

of exper1menta1 and. control groups. A two-part test similar to that

used by Tam and Reﬁ?e (1971) 1s employed. However,'as recommended by
Most experimental results vaourfng‘mu1t1e1mages heve been

derived from research with grade six level students and below. Research

students. Grade eight level students are therefore selected for the'

present study. | s L

The flexibtlity of visual combinations 1nher§ht fn multe- -

research., The experimenta1 work completed thus far has been carried

out w1thout co sideration of the duration of .the tempora1 v1sua1-over1ap

There is emp1£ lai evidence ‘to suggest that. this 1s an fmportant .
attribute of mllti 1mage communicat1on (Meyers. 1972) In the present . , 1
study the. novel technique of systematically vary1ng the duration of

. “the tempora1 visual-over1ap fonms an 1ntegra1 part of the experﬂ%ental ' ~

design. ,
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HYPOTHESES - \ ' C- ‘ T T | sl a

STATEMENT OF ' THE HYPOTHESES ' : \\

o The object'lve of. this study is to test the foﬁ’mg hypotheses _
1 1. when related visuals are shown cumu'latively on the screen, a mu]ﬁ\
- | 1mage tape-ste pre‘sentation is more ef’fective for targe group s

. instruction at the grade\eight level th&r a paraHel single-image ) \\‘

presentation : - ' ..

\4 3 R ' A
-~ 0
.
e s

2. Whenrelated visuals are shown cu[nulative'ly on the screen 2 multi-

a o . 'imaﬁe tape ste presentatﬂlonrusmg an 1ncomp'lete ‘temporal \(1sua1
overlap is more effective for® 'large group 1nstruct10n at the grade

: , eight 'Ieve] than a ‘parallel n}uIti 1mage presentation emp1oy1ng a

' comp‘lete temporal visuﬂ oveHap . Lo Co
" Q ’3/Tape-sl1de presentaﬂons (mu1t1 image and sing1e-1mage) for. large ‘
ﬂ group 1nstruct10n at the gr-ade eight level are more effective " s
o . "with students of high-level scho'lastic abﬂity than with students
. Yo { ‘ of ‘Iow—leve’l scho]ast1c ab111ty. v =
X ‘- "' 4, 'Tape-s'Hde pres;utations *(mu'léi 1mage and s1ng'|e-1mage) for"ﬁrge
, g group 1nstruct10n at the grade .eight level are equaﬂ'y effective
S hwith ma1e and female students.. BN S
- . , § . o ' Qap
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Logicai J ficat1%n for hypothesisocan be drawn from a v w

variety of theoretical formu]‘?*dﬁéii Hubbard (196}, p. 132) quotes a
‘Speechlby~dohn'Fow]gs,tb éﬁggpst tha£\557§1=%magg§isﬂiﬁl: us té;dapft-

> ). alize on the Gésta1t,bhéory'éf learning, learning By co 4gg§ifion or
. [ ",

— ‘ pattern-rather-than-by-isolated-elements.t.. hjs;applisaiion'of,;§ﬁ€h:>x
B pl 28). ‘

T

gistic principles is-expanded by Kappler (19

One pictyre, seen by itself, impressks a fact on the
mind. Two 'or three together, and often with continuously
changing juxaposition, conjure a complexity\of ideas‘and rel-
ationships in which the whole is more than the sum of its
_parts. Since so much lear ing 1s subliminal,' such multiple
o : jmages accompanied by sound and changing 1ights can cram
ideas into the mind. Later they can be recognised and o '

. \\\\\\\\\\\\\:i retained. | , .

o7 pe - (196Qb) states ;hat images are especially rich in information &oL-
t;::T:;;\;;\ZFé;rangg of associations they étimulate“ He cites Gagn% |

4o (1§655 to support the\;;;;\fﬁat\mgj;i-images fo;tér Jearning by assoéia;

T
tion'and'tha;-s1mu1taneous visual association-is_especially crucial to .

i

qmemory and conéeptua1 learning.

A , The theory of muTtiple image suggests that for making T —— s
‘ contrasts and comparisons, and for learning relationships,
- simultaneous images ré&duces the task of memory (a dimension = 4
of-visual task) and enable the viewer to make immediate
comparisons (Perrin, 1969 , p. 376). - .

This app11cat{on of Gagné's theory 1§,ténuous and needs elabor-

atfon. ,A‘moreIVa11d"§heore%1ca1 foundation for hypéfhesis may be derived
from Hebb‘; (1955) arousa{ anﬁlysig of 1earn{ng and retention. * Hebb -
hthedriseé that attention i$ associated with physiological argqsal duging
’learning.‘with high-leyél'arousaI 1eadiﬁg‘to better retentioﬂi;E;F‘iér /
arousal. The 1@portance of attention in learning can scarpéIy,be over-
.eftimaggd tGagﬁé aﬁd Rohwer, ]959).7 !i may be theorised tﬁit?mu]ti-imqgns

- 4 -—
. i
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. 1 : , . . : ‘ ,}
. are more physio]ogical]y arousing than s1ngle images, thus improving the

k - ) fhstructional effectiveness of stimuld transmitted by both auditory and.

visual moda]ities

[

Empirical Justification for hypothes1s (1) 1s 1imited but may

-

. _ be deduced from the wark of Allen and Cooney (1963), Card (1966),
S / Lombard (1969). and Scholl. (1967). |

-
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may not be advantageous to leave an 1mage on the screen" (p. 6688) is
. the principle justification for byoothesis 2. Multi- 1mage communication
| ultigjjeslearning opportun1t1es (Severins cue summation theory, 1967),
however, by 11\1tﬂng\tge\amount of additiona] stimuli, the possibi]fty
of multi-modal interference ?s\?educ.d'(Hartman, 1961, Travers, 1966) .

Hypothesis .3 is sUpported by several reseanch\stgﬂjes which . T,

) have shown that no matter how 1nstruct10na1 stimuli are transm?ttEdtto\\\\#;\\\;\\

———_——Smm ahﬂ‘ltv students )
(Briggs, 1968; Kanner & Rosentein, 1961; Kraft, 1960 Lublin, 1969; v

Snow & Salomon, 1968).  Although it is hypothesized tha& increased psy-
'f - chology arousal (Hebb, 1966) may result,in better achieveient by stu- |

dents at all levels of scholastic ab111ty,'nevertheless._sing]e-}mage
— or mo1t1-1mage presentations are'not“exbected to reouce individual dif-

—_— ‘ N

ferences_in performance due to scholastic abilit?i
Rl .

‘ ~ . ’
Cr ) The—findings=o P"en—and—Cooney_4h963)+_,ﬂu¥er_1192214_§nd g

— 1 1

- fam-and Reeve (1971) are congruent with hypothesis 4. Dwyer (1972, p
90), found that . C T
Boys and girls in the same grade levél (high school) learn . e

‘equally well from identical types of 'visual 111ustrat1ons when .
they are used to complement oral 1nstruct1on S
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OPERATIONAL DEFINITIONS OF VARIABLES . e
i : @ o - v ,

Multi-image {Two 1mages are projected so that there ar"e two -

W / . | " 1images simu]taneous]y 1n view adjacent to each

other.

L] L

Accumulwtcon 05 The ‘n‘lult'l-in;age efféct 1s achieved by cum-

~ Amages ;

w%ﬁ%ng%agh:suece.edinggmaggjgr at least three

. seconds so that two images appear side by side

on the screen.

v ot

Related images

It is assumed_?;ha; some images can be more clgse]y' ‘
related than others (Tam 5 Reeves, 1‘;71. p. 10). . ‘
N _For gxample, a picture of & 1and_scape hgs a3 high

. ' -degree of relatability to an vﬂlustration which .
\ | " depicts fts Tocation on a map. ' .

\Sm‘tc«—«mage\-\ "Images are presented separat‘ﬂy"on the séreen ,
o wwabpear1nb as the succeeding image
. appearsn (AH&!WY.\%%LKZ).

Temporal Visual -  The ddration two images are simultaneously in . T
Overlap

_Complete Tomponal -  An image remains in view while the succeeding - - -
 Visual Overtap ' ' '

- image is projected, and it will remain 1n, view

until the third 1niage, appears to take '1ts 'p'lace.-\
, ‘ e

Incomplue Tmpoluw
T Vis Visual Overlap. -  An 1mage remains 1n ve1w whﬂe the succeeding




- "

o 3 . " temporarily replaced by a b'lank-s'lide untﬂ the

| . third image appears to take its p'lace. Two d1f—

r ' : . - . ferent. durations of 1ncomp1ete ‘temporal overlap “ e
Tty " are used. The first image is rep-!aced by‘g blank-

slide after three seconds of visual-overlap in one

. _ presentation and after six seconds ¢ Qf’ visual overlap
' " - X T N

¢

"ln“another. e
. - ° . . . . s

Tape_-s!xde ' o .
p/nuen,taaan \"A segies of "35 mm s1ides with accompanying taped nar- e

. ) “k ration. A tape recording uses one track fEr speech, , '
and the Iother to cbntrol the s1ides by using a syn-

y - ‘ chronising pu]se’«wﬁich operates a quy autematic

' ‘ ste projector The narration comp1ements the |

visuals and was judged TO betes sen‘ﬂal Ty nﬁﬁ‘?‘édﬁﬁﬂiﬁt_—"‘

(Travers, 1966) by subject matter; experts. . .
Effectiveness - Effectiveness is measured in.terms of achievement

[

“Seores on an immediate posttest with- pictorial and
verbal {audio and visual) materials as the testing .
, \ \ R
o o~ s mu’r%%\ le-choice test {tems measure student

. BT recognition of related images and recogn '

, . facts transmitted byulnd‘lvidual pictures and the nar- .
> : - ‘ ‘
- ration. L |
. ' Schofastic. - —Student mean scores on school term ekaminations.
g - abliy ose 1 ' 1 fice
R ., These were provided by the school's records' office
. ‘\" . ‘ o , on computer-print-out sheets. The "median split"

SR . .' | techn‘ique (Tuckman. 1972, p. 230) was used to con-,




.. * M » 24 A
S, .
o B . -
] v, .
’ - vert the scores from 1nterva1 to nominal’ measure-
. . o ments N / )
‘" . OPERATIONAL RESTATEMENT OF WYPOTHESES . -~ "' .

The hypotheses are operational]y restated. 1n the following
p‘gdictjons '

0y -
=ma o
- ”~

'y -7 T. When related visual are, shown cumulativéiy on tne7§creeh and .

when an immediate posttesflis based,onl;n? recognition of re-
' 1ated p%ctdf?a] 1magés~ 1nd1v15ua1 nictures and narration, a
. e multi- image tape-slide presentation w111 be more effective
. . "J ' for Iarge group instruction at the grade eight than a paral-
" 1el single-image presentation.‘ o o ' -
' 2. Nhen related visuals are shown cumu]at1ve1y on the screen and

\wnen an: Tmmedfate—posttes%:ﬁs—based_nn the recoun1t1on of rela-

. ted pic;pr1a1 {mages, individual pic;unes'and narnation. multi-.

1mage.pre§entntf5ns using an‘incomp1ete temporatl vfsua].overlap

of three deconds or six seéonds will be more effective for large‘

group fnstructfon 9t the grade eight level than a para11el multi-

1mage presentation emp]oying a complete tempora1 ‘visual over]ap ' ‘

oL 3 Tape-s#&de presentat{ons (sing]e-image and multi- 1mage.for large

aroup_;instruct1on at' the dgrade eight level will be more effec-

tive, in ti xms of t scores on an immed1ate pictoria]

and verbalﬂgqsttest. w1th students of high schoTas ]

than with students pFf low scholastic ability. " r' oL
: g, Tape-siide presentations (sing]e-image and muTti- image) . for
large group instruction at the grade eight level are equally

Wy te




LA S o AT

effective, in terms of¥achievement scores. on an immediate pic-

. toriai and yerbal posttest, with males and females. i ' .. ,
. P o e
. . /{ ‘ Yo
PoPULATION AND SAMPLE ‘

The popuiation s%Jected for this study consisted of grade -

' eight students between thirteen and fourteen years of age The choice

-

of students at this -grade 1eve1 wi?“iﬁ‘i?ﬁ?irSFy‘aéaisiaﬁj‘ﬁawever.

it does reflect the current need for further research "iﬂliLFde seven

and older students ' : ' - o v )
The sampie'was comprised of 215.students fromxten grade,eight |

classes at St. Thomas High School in the Montreal suburb of Pointe

Claire. Situated in d.middle class and upper class community, St.

Ahomas has abproximateiy 3000 students. The school was particuiarly '

A
>

»

suitatte—for—experimental purposes because audio-visual communications

'

L eouipment and ‘facilities were present in the school and the ¥ntroduction

of tape -sTides into the ciassrooms was not a foreign occurance ‘to the

students In addition, administrators and teachers were keenly inter-

' ested in the study and offered wiliing co- operation in meeting the

[

requirements for access and controi e

L4

As the schooi administrators prefer not to subdivide c]asses )

for‘experimentai purposes, normally distributed intact classes were

used&! Specia] attention was paid to ensure that assignment to classes
‘occured on an essentially random basis (Tuckman. 1972). Afarticipation
in the exper men ‘"- e Gt ’:g by teachers. Because intact c]asses
were of unequa] size, the stimulus conditions had an unequa] number ©

e -
subjects at the conciusion of the experiment. Student,dqta was cast out . ., gfé

i -




Qy random se1ect10n of data cards to equalize the number.of subjectsfntmeat-

ment groups (Scholl. 1967). Forty-three subjects ‘remained in ‘éach - . >

! condition. A control grroup of forty -three. subJects who . d1d not. Cd

N

" experience tape-slides viewed a sound film and took  the same posttest as_the

L 4

- experfnenta1 groups to provide test‘norms Two classes

— A_Hgﬁﬁ_randomly assigned to treatments and each :

c]ass viewed a presentat1on during regulor¥ETiss hours. Aﬁﬁro‘Tﬁate y

74.9% (N = 161) of the sample was thirtQEn years of aje, 23.7% was

it afinsiit i anie AR

fourteen years of age (N = 51), while the remaining few were 12 (N'r
t]),}énd 15 (N = 2). Of the 215 subjects, 111 were female (52%) and

104 were ﬁa]e0(48%). The distribution of subjects by - treatment (n .
43), s:ho1ast1é ab111ty and sex are’ shown in Table 1 on the foTTowing‘ LT

. . page. o . SR o . !

INSTRUCTIONAL'MATERIALS_ C ‘oo

- A.special twenty-one minute audio-visua1 presentation entit-
1ed "Focus on Zambia“ was deve]oped and_ used in this study. .
The visuals were 104 iconic. siides (Levie & Dickie, 1972). v -

fTwenty were stmp11f1ed outline maps produced in colour and photocopied.

)

| ' ) , Two slides were 1ntroductory ("Focus on Zambia") and end (“The End")

t1t1es One slide was a pﬁ6f6aﬂsrTﬁ“a—s+xteeﬁth—eentun¥4nap4ﬁilu2dea~
extracted from Davidson (1966. p. 166). These materia]s were produced

by the’ investigatoruin the Centre for Instructiona) Technology, Concor- . !

-—-‘._s~_‘;‘_¥ 'dia University (Sir George. NilT?ams Campus) in Montreal. The remaining

atio?and various geographica‘l features 1n Zamb1a'
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A 1650-word commentary was written to accernpany the visuals.
Information in the audio and visual channels were’ essentjeﬂy non-
pedundant (Travers, 1966 ) : Additiona1 descriptd\;e information nes pre-
; . ) sented orally to complement the visuals. A
‘ ) . The audio-visual materials were processed 1nto automated tape-
ste presentations in single and multi-image formats. Identice] sound
. ‘;:racts‘and slides were used in all experimental conditions. The only '
experimenta]’l;v n;anipu'lated variable was the type of presentgtion. format, . -

]

namely,smg]e image or multi-{mage.

-

Vel
i

The control group viewed a sound"fﬂm ent1t1ed "Rock Paint-
ings of Zambfa". ‘This film was produced by the investigator while in

! : Zambia. It cou]d not/ have been seen by subJects before the control.

presenta€1on
SELECTION OF SUBJECT MATTER -
- T . A -geographical fintroducti.on‘ to Zambia was chosen as the ex#er-

imental subject mattehr based upon the following criteria:
° SULTABILITY ‘ " . |
) In prder to carry out the experiment, the topic chos;é had to
_ be appropriate for nresen’eatfon jn single-image and multi-image |

ormats.—Not—aH-subject ma ends_itself to mullti-image‘ntreatment

~_

L

(AHen & Cooney, 1963). V1 suaf materials are especiaﬂx, suitable for
’ 1ntroduc1ng topics which are far’ remove& from the experiences of the

student (b{) Yliams, 1963), as was the case with the selected topic.

Multi-images have been used successfully ;n gewrabhy 1'nstruct10n.

Buley (1965) describes how multi-images were developed for geography

i + ) . F3
. ’ . @ ¢

)
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_In providing a rationale for.the use of geography pictures in their

instruction at the Connecticut State College. An 8 foot by 18 foot
rea%‘projection sgreen, - <& ’

serves as the focal point .for the simulatanegus. use of con-. T ’
tiguous visual images of related, compardtive, and compo- ’
nent information. It permits direct cross-reference data.

It gives flexibility,, impact, and retention (Buley, 1965,.

R. 01). _ |

-

v

research, Tam and Reeves (1971, p.2) state that mu1t1;fmage§-éﬁouf3—héve S
particular appeal for geography instruction.

In many cases, students need to study the context of
" individual pictures, to make comparisons of them, and”to
identify the locations they depict.

[

Ih_combining geograﬁhy pictures with related haps, the present study

is s‘m11ar to that of Tam'and Reeve. (1971).
] . o .

v

. RELEVANCY

4

" level ofycomprehension for this target population. After discussion

. The experimental gubjgcts'were grade eight students and the

topic selected had §o be educative, interesting,and at'an appropriate

with teathers in thé,qxpérihehtal,schoo1, it wésidecided that .a geg- ‘
graphical inﬁroduction to Zambia would be a werthwhile novel educagiqnaI
expgrience for the §tudents and would fall vfthin thg}purvieyygf/the

course requirements.. "

v ' [
i

‘8

opic.' A11 picture-siides kere se]eéted from the investigators priiate

2

RIGHALITY - o o
. The visual ,é?ials and content had/to be’original to ensure .
that/nghe of the experihentalﬁsamp]e were not familiar with the - =

collection o% photagraphs takén in Zambja. In addition, the audio

S ‘ "




element of the presentation was an or1ginai production.‘ It is certain
that!none of the subjects would have been efﬁosed to these particular .

© stimulus materials before this experiment.

FEASIBILITY -

Uf necessity, the stimulus materials “had to~ba.produced with-

6

1n stringent t1me and financia] constraints As most of the visualg?s
materia]s were a]ready availablenwithout charﬁéT additionaI production
L requirements (map-making, photocopying and tqﬁﬁng narration) were :not
“excessive in terms of time or expense. These production grocedures were
-accomplished by the investigator with the kind vo]u ry assistance |

 of friends.

PREPARATION "OF INST ONAL“MATERIALS

In accordance w1th current 1nstruct10na1 design (Gagné &

Briggs, 1574) instructional objectives were written and c]assiﬁged

' -=accord1n§ to a taxonomy,of domains of learning developed by Gagné:
(1972). Objectives were specifical]y'written for the 1nformat10n_don-

ain, operationalized as the learnino cf_statements nhich express a rela-:

tvonsbin_betueen two or more objects or events (Gagné & Briggs, 1974.

P 58) The tape-slide presentation was designed to achieve the follow-
&

T

ing obJectﬁves: L ‘
1. Given twenty different projected pictures of places, peaple; ‘
. or animais of Zembi( viewed during the presentation, the

t

student ‘will be able to choose from: four possible afterna- )

_tives the correct location of each picture on an outline

) 5
74 >
?
/
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(W
v .. ‘map, within ten mi nufes ‘(th1rty.‘seconds‘ for each pic-
. ’ . - ‘ A . ‘ r

. ture). A

2). 6T he sfuhent‘ will be able to answer mrre‘é;ly.wi thin ten
minutes, twenty multiple- ohoice (1‘ourk ophons) ques- : ’ . T
tions designed to eHctt 1nformat10n presented by 1nd1v- C

()
~ {dual pictures and taped rrarrat'lon in a tape-ste pres- '

entat101\ e ‘ | - . f _ f—jf;f _

" The presentation was dev;a]oped in occordance with the pr1n- i

¥
-~

ciples and procedures of instructional product ‘design recorrmendedeby
Baker and Schutz (1967), Gagné and Briggs | 197'3‘), and Wittkh and Schul-
ler (1973) There 1s considerab]e empir'lcal ev1dence (Ausube'l 1968 ;
Mand'ler, 1962; Rohwer& Levin, 1968) to support the contention that

. the most important prerequisite for the learning
xt

-~ » within which the newly learned information can be "“subsuméd,"
~ ‘ or with which it can be in some meaningful sense "associated"

(Gagné & Briggs, 1974, p. 143). ," ;o
Spec1f1c 1nformat10n on the’ production of multi- 1mage presentaﬁons was .
obtained from Benedict (1964). Lawson (19]}), Perr1n. (1 969’a). and Tro- ;t“'&%
o ommis 71). | R
k tT . " Visual material was_sttiected acyording to cr'iter1a (c]arity, l‘\‘
| composition oolour balance, exposure, impact, unique contribution. : ‘!
a and other factors) establ fshed by previous research in v15ua1 'Hteracy : |
) ., {A11en, 1967; AtKins, 1973; Dwyer, 1972 Levie_ & Dickie, 1973) Recom-) U 1
~ mendations of expert photographers were also té'Een into attount (Isert, .‘ 3
o | '1972). ‘The visuols were viewed by four;.“experienced,photographers and 'b %
! , v}ere rated acceptable 1‘n_terms of composigjon;: technique, and 1mp'act. !
A N '\ ,
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. . . fi“,\ ! " ) R . , ,
" The script was developed and written, and then checked by < ‘
subject matter experts in geography and 1nstructiona1 design at the. 1
uni\}ersity level. Recommended alterations of the scr‘lbt were made. The .

narr,ati'on was recorded o'r?\t inch audio tape by a professiona] narra- r
° y . 1 ;

tor 1n the sound ‘studfosof ‘the Instruct1ona1 Commun1cat10ns Centre, . i

v

McGill University. Opening and closing music, as well as two pieces of

music to accompany stjs within the presentation, were added. The -
sound recording was edited and the f‘jn1shed product was 23 1/2 minutes
long. . : " - : Do~

-

’ , !‘

. TRYOUT OF INSTRUCTIONAL'MATERIALS Mo

L 4

\ 5 Ty A pilot study was carried out prior to the experfment on sam- -

— ___ples of the target poputation who did not take part-in the final study

to determ1ne whether the material was su1tab'le in terms of time and . 1:
d1ff1cu1ty for the major1ty of students.and to determine the reliabil- !
1t’y and the validity of the criterion test. Th1rty grade eight stud-
ents at the High School of Montrealwere used as subjects o ,

‘ A single-image’ presentat1on was.prepared for the pilot study.
B\ ’ , As the narrative and the music. p]ﬁyed'_ on»one' track -of the i_;ape, a s1xty

Jd;pulse' was recorded ona second-track so that the tape would automatl

! 1caHy advance the stes in synchronization with the narrat1on This
v vas ‘accomplished usirig a Kodak Dissolve Control Model-2, a Kodak- éarou-
~ 'sal 750H projector. and«g Sony TC 270 stereo tape-recorder ‘
As a resukt of the pilot test, considerabIe alteration of ‘
the original tape-as-ud’e ‘presentation was judged necessary. Fourteen
/ ;

s1tdes and an accompanytng 3 1/2 minytes of narration were removed,) ~
| & ' N ' \ ) o E | ° )

. R . o :
o \ Iy - \a‘~
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v ' reducing the length of the presentation tootwenty~mfnutes. A single -
I '\ ~ relocation of two slides and twenty seconds of narraticn was necessary
: " : to'preserve a reaionab1e flow of narration.’ Three identical copies of
‘x\."‘ ' . 'the re-edited. tape wirefmade using two Sony. TC-270 Stereoftapeirecordersé
RN .. ' ‘( A copy of the final script is provf%ed in Appendix A. .
g:;/.’.’ o " The materials were processed 1nto automated tape-slide preSen-
~tations in‘single and multi- 1mage formats. ‘The same procedures employed
} in the preparation of“the pilot presentation were used to pu15e a single
o ' tape to control the single image -and mu]ti tmage comp]ete overlap pres=
J entat1 ons For each multi-image 1ncomp1ete overlap presentation itwas necessary
) E | to reoord two different pulse tones on the same audio.track to opntro]
’ the advance of s]ides at the right time and in'the correét seqﬂEhcef A

MacKenzie Tri-Tone Program Unit was used to pulsé a separate tape for the

three- second and six-second visual- over1ap presentation ~
N Each presentation was monitored severa] times to establish cor-
) rect programme synchron1zat10n and operation
'\' N / ) Ll ' 'l ! . . ‘ )
. . . ( e ) . ]
. CRITERTON TEST . ;
T A , I L e
‘ Data consisted of scores on items selected from a criterfon )
. . test (Append1x B) administered 1mmed1ate]y after each presentat1on.f o
N

The test’ was ba§§g on fF"visual and audio content of the presentat1on
a]one. It %as divided into two parts In Part I proaected and print-

! ‘ ed materia]s (pictures and maps) were used to measure student recogni-. - -

ko

e tion of image relationships. According to Tam ahd Reeve (1971, p. ZP)
‘ ’ In order to score high, ‘the Students.need to have
[’ re\ated one image with another occassiona11y during the
." , ‘{ ’ N %‘ - : . » .
g . , .o R " .“’ LA -




é

presentation; for example, relating a lamdscape to its
- Tocation on a map. o .

-,

In Part 2, printed mu]tiple-choice questions wereluséd to nieasure stud- ’

. 3£ﬁt récognition of facts .transmitted by 1nd1v1dual'p1cturgs'and the

e g &y

1

narration.
r Test items were classified either as measures of Visual :
N'Learning (Dwyer. 1971), that is, information receivéd by the visurl ”' K —
‘ percep;ua] system) or medsures of Aural Learning. that is, 1nformat10n |
received by theauditory perc:pyt}m system. Measures of Visual and -Aural ~ «
~Learning were grouped 1q;o\two separate tests whichAwere analyzed inde- ",

\

.. pendently. Thgre were 18 items in the Visual Learning test_and 16

" a ' items in the Aural Learning test. - - , Yy

. Content validity was verified by selecting all-test qbestidﬁs o
. t
. and visual materia]s direct]y from the audio and visual portions of the’ '

S 3

- tape-slide presentat1ons . In addition, content was verifﬁed by a sub-

ject matter expert, and by two judges after they had viewed the pres-

entation. ' \ o
.oV ? -

Th\ Kuder-Richardson 20 method was used to establish reliabil- v
ity and internal consistency (Ebel, 1965) Measures of reliability .
were based on data from;fhfrty completed tests.selected at random from
the final expeﬁiment The Kuder-Richardson 20 formyla revealed a rel-
»{ability of .71 for the Visual Learning test and .65 for the Aural

i

“i"L"L;“‘;tﬁhrning ‘test. KR*Zb reliabilwty procedures-and item analﬁsis for _ _. L_wwm;hw;

"y

(-

+ indices of difficuTty\énd discrimination are provided in Appendix C S

?

s
-
0
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o REPARATION OF CRITERION TEST - E

El o C iThe P ndent variable in this E\pdy was learning. In;order
? : . 'to enhance the generality o ndings, measures of learning were

P i , ,
' ' : - . ‘ e
IO ' . based ‘on Bloom's (1956).categor1es within the itive domain. The

- Bloom

ihstructional objectives were c]assified as- knowledge.

A

p. 78) states that

The major behaviour tested in knowledge is whether or
o not the student-can remember and either recite or recognize
’. accurate statements in response to particular questions.

ddautad oo DIt D
2

B]oonﬁ&krecumnendations forfthe construction of items to tgst knowledge
‘ 'wgre fo]1owed in the design of the cr1ter1on test.
k There is empirical evidence to 1nd1cate "that processing and .

. sforage mechanisms for materials recered visually or auditorialTx,are

fﬁndamenta]]y different“ (Levie & Dickie, 1973, p. 869). Thfs suggests
that- the assessment of learning shou]d be d1v1ded 1nto at 1east two
‘categories dependent on' whether 1nstruct1ona1 stimuli are transmitted
P, by the visua]orauditorymoda]ity Consequently, test items in this
study were designed to measure 1udependent1y the aquisition of 1nfoJm
ation receivedwby the‘visual-and auditory perceptual systems.
In additien, Hartman (1961) points out that expérimenta] .
‘resalts may Be q1storted by teseing the learning of p}ctor1a1,1nfonma-
;'Q‘ . tion by means of verbal descriptions approximate to it. A]so,;he con-

i

c]uqfes that "the learning of 1nformat1 on. presented in

if“_" S ~**~severa1 channels is more-likely to be demonstrated 1f 1t is tested 1n

L

i several channe]s" (p 126). Cue-summation stimulus-generalization |
‘theory (Severin; 1967) postulates that:the learning of presented inform-.

ation 1ncreases as the test1ng situation becomes more similar to the

3 Y]
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presentation situation. For.this reason, the criteribn test in this

study was comprised of pictorial and verbal jvisual and audio) test

items.

, .
£ . L

VALIDATION OF CRITERION TEST . .
' . ' /
o | : .
et ‘ 'ihe pilot study used te validate the instructional materials
see p,32') was used also tp determine the re]iabiiity and validtty of

. - the criterion test: tnis\study the test»contained.ZI items in Part . '
K 1 and 33 in Part 2. Instructidn;Ttd\sGE3EEts‘and\te§t1ng\Sgnditidns\\f“\\‘“‘\;\
- ’ "were the same as those supplied to all subject;’in the final experiment:
' ' Re]iabiiity of the test was determined by computing item’dis-
_crimination and item difficulty (Appendix C). . Items which did not reach i
,:1" a reasonable standard were de]eted from the test or were considerab]yﬂ
_ “changed (Ebel, 1965) ,
. The final version of the test after pretesting (Appendix B)
contained 43 multiple-choice items with four choices avai]aﬂie for
each answer. There were 18 items in Part 1 and 25 in Part 2. Test '
e i items'l through 18, 32, 41, 42, and 43 were'designed to measure acquis-
' {tion and. reteﬂ‘ion of information transmitted by the visuals. These
‘ 1tems were classified as measures of Visuai Learning A1l other items'
" on the test were considered measures of Aura] Learning. that is, inform- .

“ation received through- the auditory channei N —

L R et
" .« ReseArcH DesieN S f




. 'VARIABLES | o » e

-

¢ e e e —— . it S . P P )

37’
."

e « . , R ~

et

(Tuckman, 1972) 1s used. There are five levels of the 1ndepend§ﬁt var-
iable (presentation format), qg@\@ho levels for eacw of two moderator
'variab]es‘(scholasyic,abi]ity,-and sex). The design is illustrated in

3

Figure 1 on the following page.

/ -

' o ‘ \ o
Independent - THere is one discrete independent variable: visual
' ; ' _presentation format. There are five levels of
- : ~ this variable: S R s
. . v .

(1) sjngle-images:(xl) ' ) ’ -

" (2) mu]ti-iTagé complete temporal visué]-over]ap

'(3) multizimage incompleté temporal Visue
. of three seconds (%5) S |
(4) mu]tf—1magé‘1hcomplete teﬁbona] vtguél-byef]ap
?f six Seconds (X4), and '
(5) a]ternative'fjlm'presé;tﬂfion (Xé).
Moderator - - ~Thé\h6ﬁérat;f variables are two Tevels of sex-- '
e | mﬁ]q(Y1f and feﬁa]e (Yz), ah& two levels of schol-
astiqyabj11ty4-1ow Tevel (Z]) and high~]evel (22)

| student mean scores on term examinations.,

)

e ; O T
‘ T I S
Dependant .' . = The dependent 95??5516*T§‘1earh1ng‘asﬁmggégtgg‘_“;\~____‘;k
. ’ . ] a ' ) :
’ by achievement scores-(0) of the subjects in an -
' immedfate posttest. Test items which measure )

.
’
N El
! . 7 .
.
' -, . Y
. f
Lo R ' h . ..
. , .
* B
. 0y
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. Level 1

g Level é

R

'F;GURE 1

' .
— .
Y]ilwlz]
X .0
Y2 22
hWe 4 .
2 %
YZ Z2
LA S :
-0

s e o - —— —— — — —

1+ 4 _
0y
Yo Iy
ASTIES B
o 05
Y2 . 1

| RESEARCH DESIGN . - . -

¢ . 1

Where! .
R é.randomizafionxpf classes to
° treatments
X ; treatment
0 = appropriate observations -

’ »

Xl='single-images
X2=\comple£e temporal visual over-

lap P

x3=“iﬁcomplete temporal visual
overlap of three seconds

Xh= incomplete temporal qisual
. overlap of six seconds

X = Hawthorne control group, unrel
ated film

Yl= male subjects

Y2=.fema1e subjects

Z,= low-level scholéstic ability

2, High-level scholastic ability

--- = {ntact groups

b




—— —t+ . _ -Visual Learn#ngAand Aurd1 Learning are'grpuped
‘ - ﬂ' " into two separate tesfSAWhiéh‘érE“anelyzed - ‘:fe -
| .'1ndependentiy. * ‘ '
COn;ﬁoL. . | - ‘ (1) 'SchQJastic gbi]i%y and sex of tﬁe‘subjecgf.
T o ,: .« Note'thei these two.variables are both con- .
L ; Co tfo1“and moderator variables. ‘
e ; - "(2) The Fota] time  span of the presentation.

' . '(3;‘ The same slides and the sam? nerration are ’
. L "' S ‘used in exactly the same seguence. ‘ ‘i

(4) The same or nearly the same physica1~cond%-
g tiens,.such'as sound Tevel, viewing‘andi

' Tlighting conditions, and screen brilliance,
are maintained. S .. - L -
i(5) Prekeoﬁledge‘of‘Fhe experimentd] matetial.
6) The conditions for completion of fhe post-

\ ' . . . T o

. 'Y test.‘

: . b oL . . o ' _ £ \; g
TESTING PROCEDURES oo~ i o : . . ' 3

sTupy. SETTING | S e ,

This study was designed to-assess the comparative effective- '
ness of multi 1mage and sing1e~1mage presentation formats. " -In order

to control environmental variables, al treatment groups were exposed

I - —

.o the stimulus materials und under very similar v1ew%ng-and~1isten%ﬂgAeen——

d1t10nsq

a Testing took place during three days in three regular]y
ka“—ux-%~_ﬁ_§“h‘_““‘ssigngg C1a$5r°°ms in the same wing oiﬁthe experimenta] school. Two -

\‘\
Ne »

\\._‘
'
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d for each treatment. Each

_ grade eight classes were '

N . class viewed presentat1on during scheduled class periods As there

_were ten c1asses, each treatment presentat1on was repeated twice w1th

_the order of pre§entations being randomly assigned.
. . . ’ |
FACJLITIES AND EQUIPMENT ~ . : , -

. o '4 Before each preentation the projection equ;pment was set up

as pfanned Levels of reproduced sound and ambient 1ight were taken,

and the equipment was chécked for perfect operatfon " An 111ustrat10n

of the projection equipment aﬂrangement can be found in Appendix D ‘ r
The equipment employed consisted of a Sony TC-270 stereo

& .
v

, . . '%ape recorder with one extens1on speaker, two Kodak Carousel 750H 35mm

kL

.s1ide,projeetors'f1tted with 4- to 6-inch, f/3.5 Ektanar zoom lenses,. !

a Kodak Dissolve Contro1, Model 2, and a Mackenzie Tri-Tone P;ogpam , &
Unit. A single 9 ‘foot by 12 foot matt projection screen was used for
all treatments. The contro] presentat1on, a sound-film, was projected

un rojector fitted o

with a 2-inch, f1.6 Ektanar lens. o y - ,

by a Kodak Pageant AV1267R

The video and tape equipment was mounted on.a“three and a
half foet high trolley, 13 feet from the screen. The size of each pro-
AN Jected imagé was 36.1nehes by 28 inches. “The bottdm'edge of slides in."

,a horizontal formaﬂ was 45 inches from the f1oor. In multi-image

/wpresentations images_ were projected para]le] to each other and were , o,
separated by 1 1/4 1nches Both projectors were mounted,on the same |
stand, this resg]ted in a slight keystoning effect during mﬁlti-image

‘ p;ojections. with‘ the external edges of images . bejng 'approxdmateiy

one inch 1on§er than corresponding internal edges. . - ,




A 2 Mt b

Although controls over the énvironment were'desirabig, the
’j physica"l situation allowed for very little control. The rooms were

v

j-: - . ‘darkened by ‘drawing curtains that were not completely lightproof. They' "/
K . % R

permityéa a corfsiderable amount of light to leak .in arounddthe sides -

and bottom. As a resuit, ahbient Iightvlevé1; present in the rooms .

varied accofking to exterior weather conditions and time of day. A

Sgkanip Studio 1ight meter was dsed to measure incident light falling ‘w

>f . onto. the projection screen., Readings variei from twp foot Eand1és to df

edght foot candles. The preponderance of extraneous 1ight made it nec-

- b essa}y to place the projector thjrteen feet from the viewing screen - ’
| to maximise the bvightness of the projected images. New qua;tz~halogéh

lamps . were inserted into %he slide projectors and the optics were

c1eahe%%td ensure équivalent 1ight production. Many of the subjects

ChibhdC R

were‘se ted parallel to, or behind the projection éqqipment. "It Ns

possible that some subjects may have been distracted by the equipment.

AN S

However, this distraction existed.across tfeatments and was not con- ,

'

_‘_“"“_“‘*“—M——~s4dered_aﬁsg__ous threat to internal validity..
““““‘-——g‘———-————~«_g\“a,_r¥*

A1l subjects were seated not ]ess than two. 1mage widths and . *

not more than five image. widths from ;he screen. Thus,'@l11 subjects

were located within an angle of,ﬁhiptyrdégrees on either side of a per-

o dar NS Sl o A

" pendicular line from ;hé projector to the screen. This seating pattern

provided for optimum‘viewing by all subjects (Taylor, 1966).

| .

In s1ngle-image prqsentations there were 104 slides mounted .

in glass. Two Kodak 750H slide projectors 11nked to a Kodak dissolve

unit enabled an uninterrupted visual transition from slide to slide.

g St B N ~ In multi-image preséntations there were the same 104 slides,
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,and an add1t1ona1 104 blank slides. Tﬁe presentations were set up in :
four trays with two proaectors. It was a simple task to switch’trqys

Wh11e'a blank slide was.being proaected In this way the presentation

e cont1nued as p]anned w1thout‘4qzerrupt1on

Y

,« . The aud1B-tape for each tape-slide presentation was played

on the same Sony TC-270'tape'recorder. Vo]ume qnd tone controls were

’

fhe same for all treatments. Ambient noise was minimized by asking

. the subjects to refrain from talking during the presentation.
. ; )

PRESENTATION

\
N

The investigator controlled the lights, monitored the audie
" Tevel, edministered te§t-book1eQS,'anJ answered questions.
Prior to experiencing the qudio-visda] presentation, each’
experimental group was given the same shor€ verbal introduction in ' o]

order' to reduce the possibility of any variaBle occuring from thé use — 9§

. of different test administrations. The 1nst/nctions Fead as fo]lows
—
Forethe next twenty “minutes you will be watching’ and
T qTistening to a tape-slide show about Zambia, a colourful
independent African country. Hopefully, you will enjoy
. the show and find it interesting. Its purpose is to give
you an idea of what a country south of the Sahara looks
o Tike. ¢
When the presentation is finished, I will ask you to ‘ ,
complete a written test. Your answers on the test will : .
not count towards a grade but will'be analyzed'so that we
can find out what' parts of the tape-slide show ought to -
be improved. - To do well on the test all you.have to do is
0 look carefully at the pictures and listen carefully to .
the' commentary, The test will ask questions about geograph- ... ° '
ical lgcations and other factual 1nfqrmation presented in
the show.
R After the presentation you, should be able to do:-at
T\, Jeast two things:
- “First, when shown - pictures\of Zambia that you have seen dur-
Tng the tape-sl1de show. you should be able to choose from




% "~ four d1ffegent p1aces marked on the outline map of' Zambia,
the correct location of each picture.

~ Second]x you should be able to answer correctly multiple-

choice qJestions on 1nformation you have seen and heard ]

during the show.

) To do well on the test all you haye”to do is to look - -
" _ carefully ‘at the pictures and listen carefully to.the com-
e mentary-during the show. Please do not talk or take notes.

~ Let's begin. , | - o
, The supjects then v1ewed the s11des w1th the accompanying synchronized'
" ? - . taped narrat1on The sequence of slides in each presentation is f}1us-

3 _ trated 1n Figure 2 on, the fo]19w1ng page. -
The control group were given a. s1m11ar 1ntnpductory state-.
ment which made no reference to the tape-slide presentat1on
___POSTEEST . |
; ;/«~“"'/,//< - As soon as the presentat1on "ended, the test booklets were

]

dJstr1buted (Appendix B). Subjects were instructed to write thewr
name, age, sex, and c1ass code-number on the-top of the title page
. in the spaces prov1deq. Instructions for cgmplet1ng Part 1 and Part 2
/ of the test were read to the subjects and an examp1e question from
eachpart was explaimed. After answering only procedura]_questidns
for llarificat1on, the testing began. e o [
The invest1gator projecﬂed the first test slide and started’

the tape recorder. Eaeh slide was shown for exactly thirty seeonds.

-‘The tape automatically advanced the slide projectortto the ne
After all

and the narrator asked the accompanying verbal question.

he narratof informed the subjects

_ o . ’ : »

\. L. ’

. ' " ' et ‘ .
. .

. N

t )
! 7t 2 of the test’at their own pace. Time was not found to,ber§7'

43

f/ieighteen test s1ides had been shown th i : ]
hat Part ] of thetest had come to an end. They then proceeded to answer
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?afh subject was checked to ensd%e that ‘it was correctly 1 bellédf

" P:] //,,;,ff///’
: TEST Scog}NG /////,//////////i o
T AT//fests were hand scored by }he 1nvestigator ith P random

check of scored tests to verify scor1ng.procedures. Each quesﬁion on

ted as

§

the test Waf multiple-choice and only one answer was acce
ach correct answer was awarded one point. Wrong, miised,

correct. §

or deubtful ratirgs were scored as zero. Scores were recorded for each y

'
[

item and Eaéh student on comphteﬁ coding sheets. A totallscore for

each student was aleo \r‘ecorded.~

STATISTICAL PROCEDURES | \

. S S { .t
. Marginals-were first generated for measures of scholastic - Il

ability to produce means and standard deviations for each gﬁoup. A three- .,
i

way analysis of variance (Tuckman, 1972) was used to determine if sig-
\ v
nificaﬁf differences existed between'treatment§ as a result of subject

' assignmfnt to treatments.

4 ' \

. A :Earson r (Tuckman, 1972) éas calculated to establish the

.extent of, the relatidnship betweén measures of Vfsual LearninJ and ‘Aural = ?
» Learning. ‘ , ;
: Marginals were produced for a11 data and a three-way analysis .

" |
— “of varjance was used to analyze the results. - This 1nd16§ﬁed. —— 4’
1) the effect of the independent variable {presentation f rmat) 1

on the dependant variab]e (1earning)

2) the effect of the moderator variable (sex) on the depe dent _




C

variable (iearning)

3) the effect of the moderator variable (schoiastic abi]ity)
| on ‘the dependant varia le (Tearning) '
. 4) the interaction betwee presentation format and sex ,
§ " I | 5) the interaction betwee presentation format and scho}astﬂcJ
“ability ‘ P | .
6) the,interaction between sex and scholastic ability }
'5§4 o 7) the interaction betmeen presentation format, sex, andtschoias- S

1]

tic ability.

, . )
<% ) ] . [
- _y

» . ﬂ-——"
.o T - The Newman-Keuls mditipie comparison test was used to’ compare

the Tevels within significant actors, Significant differences were

. . reported.at the .05 1evel N
. ' ’ Computer faci]itges at Concordia University (Sir George

o wiliiams Campus) and thi]i University in Montreal were used for stat-

b.isticai analysis .of data. The V1234 program was used for the ana]ysis‘
ot\variances. For verification purposes ahalyses were replicated with
the Isis (Facexp) &ub- programme. Identical results were reported by

"each computer programme. The Statpak programme was used to Generate

the scatter diagram shown on page 50 -

S TN SR AR TN 2ol e e
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\ © .  CHAPTER 4. RN
© " RESULTS B

Forty-three subjects for each experimental and control

™

group were sampled (N 215) To determine whether subjetts were ran-

domly d1str1buted in equiva1ent groups, a three way ana1ys1s of variance

was performed using measures of scho]ast1c ability. ’Means and stand- -
E ard degjations:for‘measgres of scholastic abi]ity are shown in Table.2
'dn the following page. The analysis of variance.presented in Table 3
on page 49 shows no s1gnificpnt difference (p < 01) between ?roups The
groups are assumed therefore to be equivalent in- Qerms of scholastic - -

’

ab111ty, Table 3 does indicate that female subJects had a significant
* higher scholastic abi]dty’( .05) than males P

o “In order to determine the extent to wh1ch subJect performance
the V1sua1 Learning and Aural Learning components of the test were rela-
ted E% Pearson r (Runyon and Haber, 1971) was calculated using raw
. scores This resulted in a moderate linear corre]ation (r= .61) which
f1s 111ustrated in the scatter diagram dep1cted in F1gure '3 on page 50 .

) The square of r (r’) indicates the coefficient of determina— :
tion, that is, "the ratio of the exp]ained varian e to thé total, varia-
tion" (Runyon and Haber, 1972 p. 122) With an r- .61, the coeffic-
~ient of determination is 0.37.. In other words,. on]y 37% of the total

- variance wasin common. As the proportion of common variance was 50

low, separate ana]yses ot;variance for Visua1 Learning and Aural Learn-

¢

e
~

°
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‘ -~
ing seened warranted. Eurther 'just'i'ﬁc,atl:io‘n for‘,this procedure, was pro-
‘vided by the finding of significant differential treatment effects on

Aural Learning that were not evident in measures of Visual Learning.-

VisuAL LEARNING

;0
L]

t

' : Mean scores and standard deviations for Visual Learning are

W 52 . This data is reported for each cell with-
Do NS TORE TS TRPRTREG TOr Rath L,
in each treatment. ¢ '

The three-way analysis of variance summary presented in \5

Table 5 on page 53 shows‘/ significant overa]] effects (p <.0001) bet-
ween the f'ive treatments. Siani:Ficant overaﬂ effects were also found -
between sexes (p < 001), and between h1gh and 1ow scholastic ability
(p < .05). Exammatwn of overall means revealed that males (X =
8.229) did significantly better than females (X = 6.903) and subjects'
N | ~ of high scholastic ability (X = 7.948) did significantly better than

\ subjects of low scholastic. ability (X = 6.903). No significant inter-

~actions were found between treatmert, sex, and scholastic ab’ﬂity."

i L4

‘ Since a sidniﬁeant ’diff,erence between treatments was f"ound,fl
* the Newman Keuls testwas applied tovalidate significant mean comparisons
(Table 6, page 54 ) ATl exper1menta1 treatments were significantly
-‘better (p x.01) than the resu]ts achieved by the control group A1l
" -tape-slide presentations were thus found to be effect'a’ve teaching
. ‘ instruments for Visual Learmng The multi-image comp1ete temporal
_ ' visua1 -overlap treatMent. however. was s1gnificant'ly better (p < 05)
| -than the three-second vi sua] -overlap, treatment' No sigmﬁcant differ-

ence was found between the complete visual-overlap and the six-second

] § . ’ -
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visual-overlap treatments. This preHminary analysis of temporal

visual-overlapping suggests that the optinfa] duration 1s between a stk-

second and a.complete visual-overlap for Visual Learning measured in
. . \ “ % ,
th1s study. , o , ‘ s

- AURAL LEARNING

Mean ‘Sores and_standard deviations for aural learning are

/

entations were signifitantly better (p < ,05) than the sing]e-image

shown in -Table 7 on page 56 . This data is reported for ea'gh'cej'l with-

1n each treatment. ! ) R P)
The three-way analysis of variance summary presented in Tab]e
8 on page 57 1nd1cates signiﬁeant overall effects between treatments

gp <.0007), between sex (p < 05), and between scho]ast1c ability

© (p_%.005). The Newman Keuls test was applied to all treatment means

to. determine which were in fact stgq,ificant (Table 9, page 58). Exam-

ination of tbe means for sex and scholastic ability revealed 1'dent'ica1

findings to those obtained for visual learning. Males (X = 9.315) did

- significantly better than females (¥ = 8.561), and subjects of high

scholastic ability (X = 9.469) 'did significantly better than subjects’
of low scholastic ability (X = 8.561). Mo signiﬁcant 1nterect10n
ef'fects‘were found. | '

7 The application of the Newman Keu]s tesf’ 1nd1cated that all
experimenta] treatments were significantly. better (p < 01) than the
results aehleved by the tontroL group~ Similar to the former Visual

S ’ v o ’ ‘
Leerning result, all tape-slide presentations were also effective in

comunigating novel “audio 1nstructibna1 éontent A1l multi-image pres- '
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presentatjc;n. The multi-1image jsi)é-;econd'visgal-\qvér'la[; presentation," /\/
‘hoyvevér’:‘, was.'significan'f:'ly more gféctive '(p <.01) thag eithei‘. the K
thi"ee-:;:ecpnd or compiete 'v{gual-o;/éﬁlap. ﬁq significant differences |

" were fognd betwéen the la.tter’ tv)o treatments. ?hue same cpnd_'i"e}onlh’e]:‘d : .

"for signific'ant infferaction effects between treatments, sex and schol-

¢

astic ability. ' - -, L -
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. ~ . /Th'ns study was conducted to¥ekplore the effect'lveness of dif—- O i
~
T /fe/ent visual formats in tape-shde presentations” for‘ 1arge group : o 1
|

1nstruct1on at the grage e ght 1eve1 fo c%e type of cognitive learning, B
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. |
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’1dent1f1ed as -information (Gagné & Brigg Ltyand knowledge (Bloom. '
"1956) The only expemmenta]]y maffpulated vafiable was the presenta--

o tion format, .namely, smg]e-mage and mu]ti-image. ' A secondary problem

was to exaqéne the re]at1onsh1p, if any, betweenIvisua1 format, scholas- .

o

t1c ability, and sex.
' The discussion and conc]usmns which. follow are organized - 1
under a re- exammatwn of each omgmal hypothesxs in the tht of exper-
.o iflental results. Lo | h |
, In genera] , measures of Aura] Learning indicate that -a mu1t1-
image pr%sentation emp1oy1hg an incomplete temporal visual- over]ap of

six seconds 1s the most effective y1sua'| format for fhe instructional

e ke e el

conditions existent 1n"thea présent stody This ;’inding was not rep-
. B "Hcated in measures of Visual Learning which y1e1ded no- signiﬁcant
' , d1fferences between the swg]e-image and mu]ti -image pr‘esentatwns
- ‘. R ’ Trends 1n the descriptive data, however, favour multi-image pr:esenga- 0

tions. "This difference may become significant under differént expeni- " ( |

g,

a

’
¢
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'mental cond1t1ons Finai]y, measures of Visual Learning and Aural

“J

% / Learn1ng revea1ed that regard]ess of visual foqmat tape -slide pres—'
. , A »
. entations we#e more effective w1th high-level scholastic ab111ty stud- : ,
i -
ents than with low level scholastic ab111ty students, and more ef{htt1ve
with male students than with female students. v ’ e
o ) o
o L v
N ' HYPOT ESIS 1 .
A When related visuals are shown cumu]ative]y on the
o scrsjn a multi-image tape-slide presentation is more effect-
' ive”for large group instruction at the grade:eight level
o than a para11e1 single-image- presentation.

R ‘ . » !
"f The resu]ts aff1rm hypothes1s 1 show1ng that where s1gn1fi-
» cant d1fferences between s1ng]e-1mage and muht1 image treatment groups ‘<

do occur,'these d1fferences favour a multi-image. format.- However, as

-
'1‘\ L

has hben prev1ous1y noted d1fferent results were obta1ned by separate

. - L )
° analyses of’V1sua1 and Aural Learn1ng L o o S
. . ‘#;’/Q\EI |
: Visual Learp1ng b 7 B e —— e
‘ " “‘ t ' < i
\ A variation in visual: presentation Yormat did not produce a oo

.«

ditference in immediate recall of information received by the. visuaJ T

[ »,

‘ perceptua1 sys%em. Subjects recalled v1sua] 1nformat1on equa]]y well'
%

> ' presented s1ngle-1mage or mu]ti 1mage Th1s 1s COHSTStent w1th the

f1nd1ngs of Allen-and Cooney (1963) anq Tam and Reeve (1971) - Didcoct

-

! (1975) and Lombard (1970) observed 51m1dar resu]ts but, asithese res-
earchers d1d not use pecfor1a1 test1ng stimuli, it may be 1nappropr1ate
’ to &ompare thelr f1nd1ngs w1th those of thfs study The,d1fferent tesd(

. u., ing situationsimay have been assessing different types of learning.
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. Hartman (1961) points out that verbal testing of pictorially present-
ed jnformatién may distort the results. ‘
Descriptive data compar1sons, however. indicate that differ-
ences betweert experimental group mean scores favour multi-image present-
' ations. Allen and Cooney (1963, p. 109) propose that ’
. . these differences become 1mportant even though
- _ not statistically, when it is remembered that’ they were pro-
Yy L duced by variation in the visual component only.

\ . - ' -
\‘\kN; The particular ekperimental materials utllized in.this study and the

limitations of the experimental situation may have dilated potential ad-

4

'vantages of“multi-image presentation. Perrin (1969, p. 369) provides a.-

relevant theoret1ca1 framework.

’ A
1 ’ . In sequential montage the meaning of each new image is
¥ Ce " determined by the context of what has gone before. In its
temporal aspects, sequentfal montage is analogous to verbal:
language, where several elements in series determipe the total
4 meaning. Simultaneous 1mages may interact upon each other
at the same time, and: this is of significant value in making
compar1sons and re]at1ﬁnsh1ps An important contributing -
. factor is screen size. On small screens, the overall 1dent1ty\
of the image is most significant. On large screens (or
~. .. . screens side-by-side), the viewer makes his own montage of

different comparative 1nformat1on The immediacy of this type
of commun1catjon allows the viewer to process large amounts of
information in a very short time. Thus information density

ijs effectively increased, and certain kinds of information are
more efficiently learned. )

{

The visual materials in this study were kept at a low level of simplic-

ity. For_the most part, they were out]ina mabs_and close-up photo-

graphic views of relevant objects These materials may have been suf-
f1c1ent1y s1mp1e. therefore, to be effect1ve1y presented either by
swng]e-1mage or multi-image prOJect1on More important, the simplistic
}hature of the criterion task may not have re;uired the visual reinforce-
ment and refevability opportunities offered ¥y simultaneous projection

A . ’ ‘of related visuals. Subjects in the single-image experimental group’

*J
\q“
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v —

appear to have effectively accoﬁb]ished‘the learning task associated

. \
with the accumulation of sequentially projected visual stimuli. The

t

advantage of mu]ti-imaée presentation within this context:may be signff-‘
icant wifh more comp]ex'mater%als and a more demanding criterion task.

It is further possible that Ehe novelty of‘the multi-image’
presentaijons may have been a dfsadvantage, coefu51ng the subjects

. rather than helping them. Lombard-(]9§9,'e. 82) pointg out that multi-

image cof&un]cat1on ‘ !

requires a grammer which writer and perceiver can beth

appreciate, code and decode, and requires conventions and ‘
principles. It is clear that the message designer must

encode .in such a way that his message will be decoded with
. accuracy; therefore, certain conventions must 'be used and
interpreted similarly. . . However, one cannot hope to

design instructional messages using some of these newer pro-
jected visual techniques unless the viewer is familiar W1th

the techn1ques and their implications.

?ew of the experimental subjects claimed to have seen a multi-image pres—
l"'

effitation before this experiment. They have been confusedlby<§nformat1on

presented in such a novel instructional format.
: |

s Inemulti:imagé'presentatian,jmageé_ygtﬁwthJ?CtEd cumulatively

’

ki

and regularly on the screen.‘ A regular sequence’of slide changes was
used to isolate the bferts of different;visual presentation formats.
This may have h1ndered one 1mportant attribute of mu1t1 1mage communica-
tion, neme]y, f]exib111£y of v1sua] comb1nat1ons.' Tam,and Reeve (1971)
~ found evidence to suggest that programmed image accumulation (where some

"images are accumulated for a longer perioe.ahd others are showp squeh-
tially) is more effective than regular image\accumuiation;, A more flex-
ible 4nd.1diosyﬁcratic sequence of visuaf-overlappirg may produce a
sig&ificant difference between single-image and_mu1?i-image presenta-

tions.

,“-‘#‘L\)

’:'_' ;Av.*'.'u “a -;,\3““) T 2
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Aural Learning’

Measures of Aural Learning indicated that multi-image pres-

entations are s1gn1f1cantly better (p. < .05) thanapara]]el single-image

presentatwon Thws fwnding is cons1stent w1th prev1ous research con—
ducted W1th subjects at the grade six level and below (A11en & Cooney,
1963; Cdrd, 1966; Maladain, n.d.; Roshka, 1958). It is not supported

by the research gf Didcoct (1972), Lombard (1969) or Tam and Reeve

(1971). The finding of a significant difference is particularly import-

hel

ant when it is remembered that the audio st1mu]us was 1dent1ca1 for al}
-
exper1menta1 groups. The learning of 1nformat1on presented in the aud-

itory modality was significantly improved by the simultaneous projection:

‘of successive images.

It is poésible to exp]ain-the superiority of multi-image over a
single-image presentation.jn " a simple proposition, ﬁéme]y. simul taneous

, i . .
projection of accumulated images in an audio-visual presentation prov-

ides a visﬁET:EF7H§€—5€fWEéﬁ‘BESt and present narrative,-which-reinfor-
ces the acquisition muﬁtorviﬁfonnation and offers additional, oppoftun-‘
,ities for inter-channe{ referability. Levie ang Dickie (1973) outline
a number of_propositions which may be translated into a rationale for

the concept of visual-bridging in audio-visual presentations.

Auditory signals are finite in duration and relatively
difficult -to preserve. Visual displays are long lasting
and have high referability, that is, they are available for
zong pegiodsnso that they can be referred to repeatedly ]

p. 867). ‘

McCormi ck (1957, p. 427) cites empirical evidence for the conclusion
that .
' auditory stimul1 .have poor referabillty, meaning

that they usually cannot be kept before the observer,
although they can be repeated periodically. Visua1 stim-

LI
o

-

P S
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- u1i“offer good referability, because the ihformation usually
" can be stored in the display.

It can be theorized that auditory stimuli - can be "stored' in the vis-

, . . . .
ual component of an audio-visual presentation. Auditory and visual inform- .

r
ation become associated by being simultaneously presented. This assoc-

iation may persist after a'change\af stimuli %n one bf the modalities.
Thus, the sustaining of an image on a screen while a new image appears
may provide'a visbal 1ink'betweenauditoryinfonnationbresented‘recent1y

. / '
and currently. This assumption is congruent with the practice of sound

. bridges supporting visual transitions in television and film produc-

tions. AU l

Multi-modal Interference '\\‘\\\\ : ‘
It is not syfficient to examiﬁg the effects of the experimen-
tal presentations merely 3n,tenns'of separate vi'sual and auditory compon-

ents. The composite message has its own characteristics (Allen &
P .

Cooney, 1963). °

The Visual Learning test h;dla total of 18 items, two more’
than the Aural test, yet‘the totel mean score for the Visual test was
Tower than that obtained for the Aural test.’ SubJects did comparatively
better on the Aural test (X = 8.94) .than -they d1d on the Visual test
(X = .7.43). The different K-R re11ab111ty scores obtained for the Vis-
ual Learning test (.71) and the Aural Learning test (.65) may account
for_the differeede in test achievement scofes. Also, the novelty of
using projected sffheé and accompanyingauditorycpestions1n the VisdaT
Learning test may ?ave had a detr1menta1weffect on student performance
However, the d1fferences may be exp]ained in terms of audio-visua1 mod-

A

ality interference. ’ : '

-~ N
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Hartman.(1261, p. 255) concludes from a number of studies - ——

of interchannel interference that .
Interference among information simultaneously present-
ed by multiple channels may be expected when...the cognitive
© difficulty or rate of presentation issuch that successful alter-
i natijon of attention among channels is not possible...the
obvious' expectation is for additional information to result
from additional information. - However, the probability of
. ? 1nterference resulting from the ddd1t1ona1 cues is very high
The hoped-for enhanced communjcation resulting from a summa-
tion of cues occurs only under special conditions.

. Hartman also found that p1ctor1a1 information was the least affected by

interference when information was also coming over another channel.

He suggests that "when information presented in the channels is of un- .’

equal difficu]ty, the less difficult information suffers f{he greatest
loss" {p. 249) Dwyer 1973) concurs’ w1th the pr0p051t1on ‘that -the most
d1ff1cu1t 1nformat10n in an audio- visual. presentation is the, pictorial
’component Didcoct (1972, p. 58) further yrites that "1t seems 11ke1y

that the aud1o portion. while 1ntelligib1e when communicated in a single

o

channel, became difficult to comprehend when combined with s1mu1taneous
visual tmages.'™ An a]tern_TTVE“VTEWpofnt—-wh+ch~%s~eens1stent_w1th~h
- the f1nd1ngs of the present study, is proposed by Franzwa (1973, p.. 20).

. «.when words and pictures are comb1ned, at 1east in
the visual field, words command attention over pictures,
This tendency to focus attention on the word rather than
pictorial details may indicate words, as abstract symbols
are richer in meaning than pictures (concrete symbols)
and that atte%tion tends to be attracted by that which is
richest in meaning...This same-relationship should hold for~
words, presented aurally in combination with pictures

" This study supports the conclusion that the auditory ‘channel in a tape-

» s1ide communication commands greater attention than the visual channel,
regardless of visual presentation format. The delicate balance needed

for cue summation (Severin, 1968) in a-multi-media presentation is in

’ .

PR PRI PR
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, When related visuals are's
screen, a multi-image tape-slide presentation using an in- -
. complete temporal visual-overlap is more effective for large v,
‘ group. instruction at the grade eight level than a paraﬁ1e1 :
-~ multi-image presgntation employing a complete temporal visual-

gverlap. ) '

,
;
v
¢
£
t
¢

No general statement gan be made in shpport or rejectio? of
hyﬁéthesis 2. For measures of Visual Learning, a complete temporal
vfsud]-ovér]ap was shown td be more effective than a three-Eecond riguej—
overlap. Measures of Aural Learning yielded results in favour of an
incomplete temporal vdsua]-over]ap of six seconds. The results for both
'parts of che test Shoh that the length of the incomplete visuai-overlap
1s of crit1ca] importance.

The conclusion to be deduced would seem to indicaté that there

is ap optimal duration of temporal visua]-over]apping and, for the mat-

Hn

- ——~r“erﬂa}s—ﬂ%#lized—in‘this‘study, the o

mal overlap is somewhere etween

——

Visual Learn1ng i ) ) _

o The durati of the. tegipora) Qisual-overlap makes a signifi-
{ i

cant difference in lgarning fyom visual materials. Results show that

a comp]ete temporal visual-overlap is significant]y better (p < .05)

Ky

g&"‘-’;‘f‘; - ) T

ﬁsi’ than" an 1ncomp1ete visual-overlap of three seconds Equally 1$¥ortant , ’
§ : is the finding of no significant difference between a complete visual-

oL,
A
DRl

-

PENS

1 . overlap and a six-second visual-overlap.’ Déscridtive data, however, _

Q:‘ e

e g . , ~ . “ . |
%fs ‘ - favour complete temporal visual-overlapping. ’ ' ‘
N, » . A ) ) R . ¢
= ' |

'0.;:,; ' , ' { -

il
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The combination of two images would seem to increase the com-

instructional message, thu§w§ncreasing the visual task

factor (Perrin, 1969), that is, the work the learner must do

tion. As has been previously mentioned, the prébaBi]—
ity of interference resulting from a summation of cues §5 par

high (Hartman, 1961). In multi-image presentations additional visual

|

‘cues were provided by simultaneously projecting two iﬁaggs. Three

seconds of visual-overlap appears to provide students with insufficient
f 4 . “A '
time .to extract 1nformatjon from simultaneously projected images. In

a study of viewing patferns in multi-image preseqtations, Meyers (1971)
~ found that viewers furned toa new image when it first appeared. The
disappearénce of an image éfter three seconds of simultaneous projec-
tion in’ the present case may Have been a distraction. Generally, the
1oqger theimaintenance of the visual-overlap, the greater will Be the

increment in Visual Learning. | ‘ .

Aural Leérning
. With measures 6f‘A&ra1 Learning a six-second visual-overlap - v
_was signif%cant]y more effective (p. < .01) than either a compiete temp-
oral visua]-qverlap or a three-second overlap. The sustaining of sim-
ultaneous images 6n a screen for more tﬁan six seconds seems to inter-
fere with thg acquisitiogJ?f information. Also, & three-second vi;ﬁal-

overlap Seems to limit the effectiveness of multi-image comﬁunication.

—

l,.whatever advantages are offered by my]ti-images,for transmitting audi-

" tory information, the greatest positive effect is achieved after six

. 'seconds of visual-oxprlap.

. v M 1
- S
. ‘
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HYPOTHESIS 3 - -

Tane-slide presentations (multi=image and single-image)
for large graup idstruction at the grade eight level are )
more effective with students of high-level scholastic ability \
than w1th students of Tow level 'scholastic abjlity.

'pOQhes%§~3—sho-' g—that-stude oftigh

. Q
: 1eve1 scholastic ability performed s1gn1f1cant1y better (p < .0]) on

the cr1ter1on‘f‘31f1ﬂﬁnrstudentSAOF—%ew—}evel—sehe%ast+e—aa444¢y7——N

i o interaction between scholastic ability and presentation format was ob-

" served. This .is consistent with studies thch'have reported thqt stud-
‘ents of high level ability learn more than students of low abi]ify i
regardiess of instruction or format of presentation‘(Briggs; 1968; ’
Kanner & Rosenstein, 1960; Lambert, Mi]]er;& Wiley, 1962;,Lublin,;19§9;
Snow & Salomon, 1968). ‘ -

This study c]gar1y indicetes.that scholastic ability inf1u-

ences the effectiveness of audio- vﬁsual materials. However. th1s study -
d1d not reveal specific techniques of visual presentation which might

!

//%nteract with different levels of scholastic ability. LN
& N

HYPOTHESIS 4

' Tape-s}ide presentations (single-image and multi- ‘
image) are equally effective for large group instruction at
the grade e1ght level with male and female students.
This study found that students with high schQlastic ability
- learn more from tape-slide presentations than subjects of low scholas- |
LY
tic ability. " In addition, fefiale subjects had a significantly higher
™ ‘ scholastic ability than ma]e'subjeets; Neverfhe]ess, significant sex’
differences (p. < .05) in favour of males were revealed by the Visual

and Aurd]l Learning tests. These results do not support Hypotpesjs 4.
In addition, they are fnconsjstent with Allen and Cooney (1963). Dwyer

| TN, T




| across treatments,

(1972) and Tam and'Reeve (1971). rtant to note that no

effects between presentation format and sex were found. Thé
sex difference in favour of males does not seem to have been cause

riable which was constant

v
. ‘ ©
o -
. .

a variation in visual format

It has been a commonpiace finding that males and females

perform differently on various learning tasks. For example, femaies

‘ are generally better readers than males, and males are generaily,suo-

erTor to fema]es in tasks invoTving“numerTcai—reasoning~and*spaeia¥—re1~———_~_____
ationships (Dwyer, ﬁ;74) In the present study the reason for the

observed sex difference” js-not kn?wn, however, several explanations can - Z

be advanced as causal factors. |

The content of the instructional materials may have had dif-

- ferential effects on male and female arousal levels (Hebb, 1966) during

[

presentations. . Tam an8 Reeve (1971) found no significant differenceﬂcgaff |

“ween sexes. It is possible that a more rigor0us confidence ]evel may <

between mélg{&ndgfpma]e performance with materials dealing with Hong

A

Kong. However, it is possible that the African t0p1c used in this

study inf]ﬂenced male motivation to 1earn more than female motiva\ion )
A second tentative expianation of the resu]ts may be based

on the particular appeal the presentation equipment had for males. |

This equipment was elaborate and impressive. The presentation may have

had different meaningg'for the tonSexes,.capitaiizing on,the male inter-

est. in hardware. . | | . . |

Finally, the finding of a significant sex difference may have

"been a chance occurence. The .05 level was considered antacceptable‘ ,

level of confidence to reJect the nul] hypothesik of equ71/neans betF

i
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RECOMMENDATION FOR.FURTHER RESEARCH . .. - .

fiinate the finding of significant sex differences.

. . ' .
. ®,
; . ¢ .
A iGN L3
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"Extant research does not provide conc]usive evidence as to
the 1nstruct1ona'l effectweness of multi- 1mage presenations. “The re- * -
"sults of this study demonstrate the need for further research into the
area of multi-image, multi media coninumcat'ion

!

Pr1marﬂy, this study should be rephcated at aH age 1eve1s,.
k1ndergarten through college, to determine at what age arnd for \what \
r&ons mu'lt1 -image presenations resu]t in 1ncreased‘1earn1ng . Findings
should be bﬁased on an immediate postte.st and on a delayed test adminis- - .
tered several weeks aftef the experimental presentation so that compar- ey
isons betweén'short and long retention can be made. .

Snow (1974, p. 281) states that "generalizations about school

learning need to be bui]t on research‘usinp(@st_:antiﬂ samples of

‘learning time" e'—p’resent—ﬁnd+ngs—are erqvedrfrom—subaecis_mimaxﬁ_____
s1ng'le exposure to multi-image conmunicatwn Examination of multi-

images as an instructional device )over several .months of rep'eated use

may be a more appropriate measure of’ their effectweness o

This study indicates that the effectweness of the auditory

anG visual- elements of a tape-shde presentation should be assessed

) independently by different tests. For example, if pictorial materials

: 4 ’

Q are used than a p1ctor1a1 test format also shou]d%e used. The whole 1
i

; question of appropriate test format needs investigation.

'4'-.' ~ , ‘ . . !

/3 } The present study was confined to the informatjon domain of '

é} .cogn'ltjve Tearning (Ga’gné,' 1972). Further researeh should:examine ,

E:é \\ . N . ‘ - } '
sf b

K’;
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. as to determ{ne which are in;truc}ionad]y advantageous.

investigated.

jzontal, vertlical,

LR N

add1t1ona1 domabms of learning and assess which content area and sub-

Jectwmater1a1s are more, 11ke1y to benef1t from the ut111zat1on of multi-
image communication. The advantages of multi-images may be extensive
with different levels of 1eann1n§ and-with _more complex instfuctiona]“
materials and learning tasks. | )
A variety of mu1td-image formats might we11'oe studied seo

]he duration

that two'images are simu1taneous1y in view is of crucial.import-

ance. Different durations of tempora] vwsuaJ overlapp1ng should be

-

fiulti-image presentations. Research using v1sua1s proJected in a hor—

diamond or a mu1t1tude oF other d1mensiona1 formats

may discover ptima] visual patterns of multi-image projection. -
- . ' X f‘\
The| novelty of,simultaneousfimages appears to limit their -

3

effectiveness| As more and more mu]ti—image presentations are exper-

oy

A flexible and 1d1osyncrat1c sequence of visual-overlap- \\ f

ping may produce s1gn1f1cant d1fferences between single-image and ’//T\\\"ﬁ
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1enced, indiv dua]s may become more sophisticated about what to expect

from these pr duct1ons Further research should compare the criterion

performance of| students who have viewed multd-{mages previously with
N 4 , a [ “

the performance of studenis'who have never been exposed to a multi-image
) S . S 7

"presentagion prior to testing.’ oo .

| The extent to which variouslsequences of multi-images effecf
learning warrants investigation. Also,‘tne 1ength’2frt1me each fmage
is projected should be,invegtfgated to assess the effects of different
pacing rates. An attempt should be made to define optimal sequencing

and pacing patterns of visua] change for students of a w1de range ‘of age

" and aptfiude.
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Further research ghould cover a broad ranoe oflaudience ehar-
actertstiés and discover whioh attributes of multi-image presentation.
are appropriate for’specific learner characteristics{ - or\exdﬁh]e, an
1n1t1a1 study might - 1dent1fy "visual attenders" and Saﬁral attenders"
accord1ng to a procedure out\ined by Engersoll (1971) and Levin,“Bohwer
and C1eary (1271 An 1nd1v1dua1 skpreferences for a particular modality
(aud1toryorv1suaD maJ affect the acquisition and retention of informa-
tion presented in the visual and auditory moda11t1es of a multi-image
'presentat1on Such research should be re]ated‘to a consideration of
the ways in which verba] and p1ctor1a1 st1mu11 are 1nterna1]y coded and
‘retrieved The identification of 1mportant apt1tude by treatment inter-
actions should: %Qab1e 1nstruct1ona1 product deve]opers to vary inter-
act1onaL mater1als to f1t student character1st1cs (see Koran,: 1972)
’/f}hbs study indicated that the combination of two{'hanne]s,
audio and v1sua1,lmax;re§y1t in mu1t1-moda1 interference. Hartman (1961)

states that'the level .of difficulty in each channel must be such'that

.‘it permits the learner to switch'attention between channels. ﬁéid and

Travers (1968) found that there was a s1gn1f1cant-depress1on in the

h learning of digital signs (words) when sense/moda]1ty (visua1 and aud-

-Research’ shotld*be conducted to estimate the amount of time necessary

-itory) was varied. The time lost for each channel switch was estimated

to be 158 mi]]j;econds. It is douhtfu], however, if these ftndings

can be generalized to 1earning from iconic (pictoyia]) vtsoa1 materials.
f

to switch atten%’ionﬁtween an auditory verbal message ‘and a viSual-

pictorial message Future studies also should determ1ne which channe]

demands the most attention when audio—visua1 materials (verbal and pic- .

" torial) are transmitted in a milti-image format:

{
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. ,' : - . Other variables which should be exp]ored are the image size,'
. . |

the distance and ang]e of the audience from the screen, and the technique
of cropping or §implifying images to” reduce the comp]exity of irrelevant °
information. Indeed procedures for oodifying the amount of information . '“
in visual stimuli deserve critical attention (see Goldstéin, 1975).

| “The nove] concept of v1suai bridging is proposed. " This postu-
1ates that simultaneous projection of accumuiated images in an audio- visual
preSentation prov1des a visual-bridge between past and present narrative

| which reinforces auditory information and offers additional opportunities

for interfchannel referability. The conceptual boundaries of visual-

_bridging need further deveiopmenti Additionai empirical justification for
visuaiLBridging may be provided by treating it as an independent variable’

in repiica}jon studies. o -

o

ijford‘s (]969' p. 372) observation that the superiority of

A e e — A‘V. s

muiti image presentations is more reiated to the design and deve]opment
of the 1nstruction than to mu]ti 1mage format should be investigated For

example, are muiti -image preSentations more effective than standardized

o 1ecture procedures? ~

a

Finally, how’ practicai is the idea of multi- 1mages for regular

instructional purposes? Principle advantages of tape-slide presentations ,

3

are their low cost and simple technical requirements;"The facilities

Y )

required for the production and prLsentatioh of multi-images are relatively
more complex and expensive. Further researéh “should compare the cost
% N ° effectiveness of multi- 1mage communication with alternative production . | 1

{ , l
' o

afid presentation methods . ‘ ' ' ' c

In sum, the flexibility of visual combinations enabled by multi-
jmage communication provides novel capabilities that warrant exploratory

research.

3
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= SUMMARY
. 2 L TR . . \
7 o \ ‘This- study was concined with the presentation of information
fo. ey o .

utilizing audio-visual. single-image agd malti-image formats.. The ques-

-

- , .
- : = s _\
ﬁ\_‘Sﬁ tions 1nVest1gat\ed were: | W : - 5

S , " 1., Are multi-image audio-visual presgntations more effective
] < . , . . ,

M

than single-image presentations for -sp’ecffic types of

s learning? \
s * -

3 1 . ¢ < A

, ‘ . 2. Does the. d_ur,atfén of the .t:empora‘l visual-overlap (that is,

-, s . )

the duration two images are simultaneously in view) affect "

~ o,
-

’ v * , ' " . L .
Fo - information acquisition in a multi-image communication? ~

. ? ,
A‘a’ ' "‘/ 3 . v “' ' -~
+ 3. What is.the relationship between scholastic ability, sex,

3
.’

and visual presentéti(;n format in multi-image communica-"'
S . thon?® . A o .
A, ' ' "'," ’ e
ade ¢ight level and effects were meas- ¢

‘ ' . The study vys conducted at the
S ured for one cat(égory of 1e&-n g, identified as information / .

L=

¥ (cagne, 1972) and knowleBgeA{Bloom, f956). . e

J’ \l 1 a ' 7 ‘é o “\k

. .t . review of related 1iterature revealed numergus theoretical---_|
-t W : ' 8 .
o advantages for the_Eresen;agion of informationjin multi-image format. - /’

o However, té’lﬁpiri ca']‘ resedréh indicated that while mﬁ]ti—image‘ comqunica-

titin is,effectivé wigh primary school children it has less effect on.
RTI lef 4 <';S th‘e :iumen‘t; érow‘olde,r. The exper'"'ifhental work cbﬁ;pletedq-:: "
% . had beén, carrie'& out without consi’d,eration ‘'of the duration of the .temp- -
«, oral visua.l—o.ver'lap. that,is;’the amouht of time imdges are simultan-

e ,'-~‘,.e,6us,'ly in view. 'Thére was’ émpirica'l evidente ’to,' lsugge]st t'ha_t this was
.. “’an li_mportght atgrib'u.tg of .mu1tj-_image'.éorm\ﬁni'c'atioh." I;'gh"é'presehz :

\ ;study. the novg'lj‘ technique '}tgf systematically varying .t'l‘ge. duration of | 8. |

1Y

. . . , .
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imental subject matter bas’g upon the crmterla of su1tab111ty, reTevancy.

‘ )
' at1on consisted of 104 iconic slides 1Lev1e & Dickie,- 1972) and an

g

~

" visual format,ls1nglee1mage and muTti-image.

20 minute’soohd film.

A cons1sted of scores on a criterion test admfnistered immedtate]y after

.‘?‘

’

»

76

¥4

- modalities was essentially non-redundant (Travers,

"varied in the amount of time two images were allowed to remain simultan-

>

the‘temporaT.vdsuaT-overTap formed an integral part of the experimental

design. - B - o ,
K o
The subjects were 215 grade -eight level students at St. Thomas -

A,

ngh SchooT in the Montrea] suburb of Pointe C1a1re

‘

‘Normally distrib-

-uted intact classes were i.gdom]y assigned to one of five treatment con-

ditions A post-assignment check of student'mean scores on’term examin-

at1ons 1nd1cated that subjects were random]ngistributed in equivalent

groups. G1rTs were found to have -a s1gn1f1cant]y higher TeveT of schol- - =

astic ab111ty (p.:< 05)

4

~ A geograph1ca] introduction to Zambia was chosen as the exper-

or1g1na11ty. and feasibility. The specially prepared 21 minute present-

<accompany1ng‘1550-wond narration. <{nformation in the auditory and visual

1966). Additional
descriptive information was presented oral]y to complement the visudls.

Ident1ca1 sound tracks and s]13es were used in all exper1menta1 condi-

3

tions. The on]y experimentally manipulated variab]e was the type of

Mu]t1-1mage.presentations

eously in wiew. ‘A'Hawthorne control group was exposed to an unrelated

P Y

The dependent variab]e was cognitive Tearning 1dent1fied as | ‘ a

1nformation (Brlggsr& Gagne, 1974) and knowTedge (Bloom, 1956) Data '

each gxperimenta] and contro] preSentation. The test was d1v1ded into -

-« two partg. In Part 1, projected and printed materials (that 1s, pictures )

[
P o I A *
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~and maps) were used as the testing stimuli to neasure student recog-'
nition ‘of image relationships.” In Part 2, printed multiple-choice

. questions were used to measore student recognition of facts transmitted

“by 1nd1v1dua1 p1ctures and the narrat1on The questions and testing

. st1mu11 were selected d1rect1y fnom the narrative and visual ‘portions

&

R e

of the 1nstruct1ona1 materials.

\ A p1lot,study was carried out prior to the experiment on’

Cat ST R

- samples of the target popu]ationrwho.didﬂnot take part in‘the final
study to dqterm1ne the re11ab111ty and va11d1ty of the test,and to dg},

" erfiine whether the 1nstruct10na1 materials were suitable in terms. of.

! } K time and d1ff1tu1ty for_the maJor1ty of subjects. sResults of th1s testﬂ

indicated the need for, major 1terat1ons which were.1ncorporated in a

reconstruct1on of the instfuctional p(esentat1on and‘the cr1terion test.

For anaiys1s purposes, test 1tems were c1ass1fied either as
- 'measures of Visual Learn1ng or Aural Learnlng depend1ng on qhether they
) ~ |
were measuring 1nformation received by the v1sua1 or aud1tory percep-

‘ - tual systems. There were 18 Visual Learning test items, and 16 Aural . .'f

Learning test itens A K-R re11abx11ty score of .71 and .65 was ob-
o "'\\\ tained for -the Visual Learning and the Aural Learn1ng tests respect-

ively. ! N - Z:Lf"
' 'Experimentationrnas conducted during norma]ly"schedoled class- -

periods in three classrooms, all very simil@r, under: approxImately * .
) 'normal c]assroom conditions. Each treatment group was composed of 43 o
(\. subJerts who saw one presentat;on and wrote an 1mmediate posttest “As’ ) ;/\
) J there were ten classes, each treatment presentation was repeated twice -

.')‘ with the order of presentations being randomly assigned -

v ' ) A A , ’ oo e ‘\f

A L " ¢ " ) 2
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N , than 1ow scholastic ab1]1t¥ S udents.’ o A S L

‘¢ | The tests were hahdscored by the investigator with a random' L T
checkwpfpscored°tests to verify scoring procedures. - The data was~organ-
ized and .run through computer programmes at?Concordia University (Sir-
© George Williams Campus) wnd McGill University in Montreai. ' . - ' ;

" A Pearson r' (Tuckman, 1972) was calculated to establish the
extent of the reiationship between measures of Visual-and Aurai Learn-

-

This resuited inanr = ‘61.

- .

ing. The coefficient of determination

3

s ’/(Runyon-and Haber, 19223,uas 0.37. As the proportion of the common

., variance was only 37% separate analysés were performed on Visual and sL';
Aural test items. ' : Ly ° . a
. Marginais were: generated for data to produce means and stand-

ard dev1ations for each treatment cell. A three -way anainis of variance = '

‘was computed for eath part of-the test. The hewman-Keuis test was used

to compare significant means. Significant differences were reportéd at

- the .05 1evei
Significant differences (p < 0001) between groups were . found
Ai] experimentai treatments were shown to be superior (p < 01) to the'

. Hawthorne control group With measures of Visual Learning no signific-

. ant differences were found between singie-imagh and muiti image present- ‘¢ '
oo )
ationsr However, a multi-image presentation with a comp]ete temporai 4

>

visuai-overlap was shown to be Significant1y~better (p. <'.05) than a-
para]lel multi-image presentation 'With a three-second visyal oveniap

' "
J ‘ With measures of Aural Learning significant differences (p < 05) 1n

/ . N

. ' favour of a multi -image presentation’w1th a six-second overlap were. . L

&

v observed Regardless of visual format, males learned more (p < OS)T ‘°.-]

than femaTes, and hiqh schpia tic abjlity stu ents 1earned more ( < .05) L
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S 1nformat1on and. prov1des addit1ona] opportun1t1es for

. : : . | LW e 79 .

Coﬁbarisgns of single-image ‘and multi-+image tape-slide 'pres-

——

entations permitted the following general conclusions for the student pop- _

ulation, Jearning tasks, and instructional materials utilized in this
P < . ’ L4 ‘ -

study.
Mu]t%-image and single-image presentations are equally . #
gffeEtﬁve for transmitting visual information.

2. Multi-image presentation§ are more effective for trans-

m1tt1ng aud1tory 1nformat1on ..

a

v !

3.¥ The optimal duration of the témporal visua]ioveélap in

. o ~

multi-image communication is'somewhefe between a complete,

and a six-second overlap. )

-

]
¥ ) L

4. Nhen verbal (audio) and pictorial materials are combined

- . 1in a tape-slide presentatjon,.words command attention -
P ‘ L : .
over pictures.

‘ny “ ~
N 3

Mu]ti-image projection of accumulated images in an'audio-

&‘v1sua] presentation prov1des a: v1sua1 -bridge between . -
i by S

. past xhd present narrat1ve which® ne1nforces auditory

A}

1nter-channe1 referab111ty
526.. Students of high scho\ast1c !ﬁil1ty learn more from tape-

-
slide presentat1ons than studenégasf low scho]astic . '

Rt

o 7. Male- students :learn @oke %rom'taﬂb-sjidé prgsentationS'

,
N

\\)

e e e B e a .
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(single-image and multi-image) than female students.’

’ -

ki

In sum, comparisons of sing]e-image and multi-iﬁage tape- ,

slide presentations. indicated that a multi-image communication with a:

sixtsecdndﬁVisual—over]ap is the most effective for the experimental .

-

e e

* 4

conditions of this study.
" Areas suggested for further research are replications of
existing studi%s with all age levels and with different types of learn- ' -w . ..

-

ing, instructional content, and audio-visual materials. Afditidna]]y,

variety of visual formats and-a broad range of audienhce chardcteristics

should be examined to discover which media attributes are appropriate

for specific learner characteristics. Finally, future.research should Lo

dtermine how practical mu]ti-image communiqation is for regular instruc-

tional purposes. fx J -~
C k/ -
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EXPLANATION OF THE TAPE-SLIDE SCRIPTS

»

The only manipulated treatment variable in this study was the ; /
visual format. Identical s]idés and sound tracks were gs‘ed in all exper-
ime‘n,t'al conditions. Also, the exact moment.when each slide first
"a'ppearéd on the scr‘e/en was the same ¥n all présentatioris. The scripts,
therefﬁre, were all vér'y sﬁm"lar "For‘ this .reés'on, a]t‘houghA four scripts
were used inetve actua] production only the script‘ for the s1ng1e-1mage
. presentatmn is prov1ded in comp]ete form. Scr1pts for the f1rst three
minutes of the six second visual- oVeﬂap and the complete- tempora] visual-
over]ﬂap presenations. are provided. uThese illustrate the modifications
. required to ‘transform a single-image script inte scripts for multi-image
presentatiop with either an incomplete’or a complete temporal visual - ]

overlap. . . ' S

SCRIPT SYMBOLS AND ABBREVIATIONS

An Arabic numeral p]aced f]ush with the 1eft margm des1gnates
each visual change and the audlo for the new visual presenatmn. If
this number i”s'1eve1 .with a blank audio ‘port‘jon, there was no sound for
the rduration of the corresponcﬁng visu§1 portion. Vis;ual changes are \ !
,sequenf;iaﬁy nu;nbered and each €1ide ',;is t')m'efi]y iide.ant\iﬁed' by a short'

' verba] descmptwn - L \ ' -~ .

designatelthe spoken word. Thus, numbers and bgr-centages such as ,200 ,

and 96% were speHed out to.indicate they were to be read respective]y

. v
as "two thousand two hundred" and ."n1r1ty-s1x pe?cen‘@, "
. ) : . '
' } M o Lt

'J"‘ .
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M
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SINGLE-[MAGE PRESENTATION

e Tie o
SL[DES s émin/sec) TAPE

teputpererne.

." ] - \ ’\\ i
. CU hands beat1hg - 00 00 . FU "KALELA DRUMS .
*drums J~g : - o 471

-

. M drumgrg‘ o 00 |
CUold-man . 0020 FU_NARRATOR/F-UNDER DRUMS

. ; RN
’ ’ o NARRATOR: Africa covers
: ' .one quarter of the earth's
landmass and:contains . Lo
three hundred and fifty
million 1nhab1tants, one.
tenth of the wor1d s pop-
. ulation.

MS 16th century map N . For hundreds of years so
of Afr1ca _— . .1ittle was known about its
' : interior that ". . . geo-
graphers in Afric maps,
With savage pictures filled

' their gaps »
'And o'er uﬁhab%fig;; downs

Placed elephants for want .
of .towns." - .

5. LS model of EuropéaT;7' 00 45 o \fab1es only gave way to

explorer at the ty when penetration

Luangwa River into the interior began - t
after the Industrial Revol- -

ution when European coun-

t

SR oo T tries were seeking raw .
. ) o materfals for their\f1nished
o : S S products. )
N CUmnnotoneplague of '~ By the ‘end of the ninetebnth
s African chief held . ) ' century Africa was almost
captive ) completely -colonized by
. ~ European powers. In 1945
only four African states

were indepéndent..

.




1.

10.

LS colour mosafc.

of African. in
traditional cos-. -
tume

ICU‘é1ephpnt's eyé

cu Zambian flag,
titled "Focus on .
Zambia" ‘ .

Map of Africa with®
Zambia marked and
t1tled

Aérfaf view of

. Zambezi river.

S

!

. 12.  Map. of Zambia w}éh

. Zambezi marked and

titled
AN

—

!

./

0

5

. TABTA - P

.1s Zambia.
CROSSFADE NARRATOR AND_DRUMS

.. TaPe -

“Today, more than forty

African states are inde-.

. pendent wWith dlack-African

governments One of these,

L "

-

WORDS OF ANTHEM: .

.. Stand and sing of Zambia.
. proud and free,

29

Land of hdpe and Joy in
unity,

Victors in the strugg\e for
the right,
We've won freedom's fight

y A1l one strong andfree.

46

CROSSFADE ANTHEM 10 NARRATOR

NARRATOR:. Zambfa s a land- -
Jocked country about ‘the size
of Texas, extepding over'an -

-rea of nearly two hundred

ninty thousand square miles. .

Most of the country is on a -
three thousand to five
thousand foot plateau which

is broken by the great river
valleys of the Zambezi &nd

{ts tributaries. The

Zambezi river, orie of Africa 5

.great rivers.

begins its two-thousand two
" hundred,mite journey to the
Indtan ocean at a tiny spring .
~in the Zamb1an bush. s

—




‘ B ;' TIME oo
SLipeES. - (min/sec) 1 Taee N
Out1fne .map of - 02» 27 . The curious butterfiy

- Zamb1a o ' ' " ‘shape of the country is

' s - the result of the nine-
teenth century. scramble for
Africa when Britain carved °
out for herself the new
-colony of Northern

Rhodesia.

Mapyof Zambia with . 02 43 On the tweﬁ{y-fourth of
neighbouring count-_* .-~ .. .= October, nineteen-sixty-
ries markgd and” - . \ © .+ four, Northérn Rhodesia/
titled” : I ... became the independen
ot o * Republic’ of Zambfa. /-

. CU baby ' . 2 ' Compared 'to her size,
, Lo Zambia has'a very small
Ca ‘ “ "/populatiohs four million
o __— six hundred tiousand.
LS woman sieving . English is the official
grain. . ) N Tanguage but there are
’ , seventy-three di fferent
tribes speaking as many
oo ' SR different languages or
G - - . . dialects.
}7. €U Tonga woman - " Zambja'se+ largest ‘tribe is
) g : o . the Tonga who were the -
. . first Bantu-speaking people . e
“in’Zambia. :

'Map of Zambia w1 th : ' They entered Zambia some-\
- Tonga tribal-areas . _ time between the -fifteenth
.marked and tit]gd - . and sixteenth centur‘les.

. CU woman oo o Despite similarities there .
. - ] '+ {5 a great. variety between
° , .ot ' : the seventy-three tribes,
: o in their way of 1ife, thei¥
. . : culture, their traditions,
‘g oo . customs and beliefs.
CU national-crest ° ' : It s with good reason that
' S vwhen Zambia became independ-
ent n 1964 she took as heg
-motto “One’Zapbia,:One .
Nation." 'In 1923, the .
-~ country became a onq-party
- . democracy. .,

C—
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25,
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o 3 ,9270

. .Dam marked and
‘“titled

W
. .
o

. Outline map of-Lak

SLIDES -

CU-bresfdenf T ‘ 04

Kaupda

LS Vigyoria.Fh11s.. 04
« 14

Map of Zambia with . 04

Victoria Falls marked
and titled o

. MS Victoria Falls 04

-

’ L
2 . . Y
LS Kariba Dam - " 06
Map of Zambia r 05
with Lake. Kariba =~ - .

marked -and titled ‘o

Kariba with Karib

.
- TIME
(min/sec)

12,

522,

38

49
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e
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»

Her - ‘president 1s Dr‘
Kenneth Kaunda. T

A t
Although Zambia 1s land-
locked, it has a’number of

. waterfalls, dams ‘and lakes.

Its greatest natural monu-
ment 1s the mile wide cur-
tain of water of the ° \
Victoria Falls, plunging ™
three_hundred and fifty-- l
five feet into the gorge .
beneath '*
For thousands of.years dnly
African peoples knew of
them. Some tribes 1ived

on islands above the Falls.

'
4 Id

‘David Livingstone, .the

Scottish explorer and
missionary, was the first
white man to see them. He

“arrived here.in 1855 and

named them after Queen ..

_V1ctor1a of England

'The four hundred.and

twenty foot high Kariba. '
Dam -holds back Lake Kariba,
one of the Tardest man- o

"made Hakes in the world

More than -fifty thousand
primitive Tonga tribesmen
were moved against their

“will from their traditional

homelands to &1low the

.trapped water to flood an

area of two’ thOUSand square
miles. '
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'35, Map of Lake - 07

Tangyanyika with
Kasaba Bay marked

' and titled- |
'36." LS -elephant and’ A 07'

man

\)

Q

37.‘ LS elephant h1tt1ng qg
- man .

tourist.attractiens:

. safaries, or water safar-
fes and view the game from
“motor boats.

23 . The bty e‘lephant named

- "Zambia" "{s a tourist-

* favourjte. He i3 wild but

' ,  not gggressive, unless you
: feed him a- salam'l sandg,
wich, then

3 e T

»

SLIDES” (min/sec) , . TaPE,
'28. MLS Kariba Dam’ ' .A05 48 . The dam'was completed in <
o : _— '+ ~hineteen-sixty-one to
b o /§ provide hydro electric
‘ power for .central African
‘ : ~industry.
, - ! ", ' : o '
N 29, * LS Lake Tanganyika . 06 03 ne-e1ght of Lake Tangan-
’ \ o e © - ryika falls withiyZambia 3
| boundaMes. 7
- - .- . R ‘
30. ,Map of Zafbfa with - 06 14 ° . It {s one of thé world's " o
: Lake Tanganyika . = | largest lakes and fs four r
mar‘ked and t‘ltled . hundred and twenty mﬂes'
. 16ng. '
N . . - |
31.. LS sh‘1ps at © - . .06.25 . op the shores 6f the lake \
Mpulungu ’ s is Zambia's only bport,.
) ' Mpu?ungu o
32. Map of Lake Tangan- 06 36 . More than seven thousand
© yika,with Mpulungu tons of fish.leave - .
marked and titled .. - Mpu1ungu each year for N
’ LW ‘ cel markets in Zambia's. main
, S S towns. ‘ _
33. LS fishermen in.boats 06 50 Individual fisher'men can .
L e -be seen using traditional
fishing technigues that -
: have not.chynfed for |
' - centurie ’ . .
. } R - _ —— , =
34. 'VLS tourist 1odge . 07,00 .. Also /the'shores of Lake N
ak« Kasaba Bay e Tangany1ka is Kasaba Bay.
_ " ~ “one of Zambfa's main

13 ' 'Here,\you can go on walking °
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38; LS tourists.
( taking p1ctures
. of elephant
» l‘ . -~ . .
o 39. VLS anfimals and
Jhabitat /
40, Map of Zambia with
Luangwa Park marked
. and titled - (
‘;b 41, LS elephant charging. -
42. WS lon
743, zebra .
B 44. CU monkey
- 45, LS Waterbuck
" 45, ‘LS white-rhino

2.

47.

Map of Zamb¥a with
Livingstone Game
Park marked and
titled

v white-rhjno C

(mil}gsc)

————————————

07 44

0755

. 08 09

08 19
. 08 28
08 38
.08 -47
08 57 %
09 07

09 28 .

94.

TAd’E

’

* Nat1oma1 Game Parks in
'Zambia cover one-twelfth

. of .the country, and are’
the principal attraction
for tourists.:

FU AND UNDER INSTRUMENTAL -

N ARRATOR Probably the:

" Targest variety of game
~in the world 1s packed into
_the six thousand square
miles of Luangwa Valley
National Park in the
crowded valley of the
Luangwa river.

Here, the dry savanna
.countryside ‘makes an
excellent place for game

FU- MUSIE/FO NARRATOR oo

Music X

’Mus1c'

Muste oo
‘ﬁus1c |

'CROSSFADE ‘MUSIC"TO NARRA-

'NARRATOR: The white- . .
- vhino Is the world's second
largest land marmel.

This part of Zambia is one

-~ of the few places in the.

world where {t-can be Ty
~ found. c\\\\\\\\\\;\

o

The white rh1no’s.name s
' derived from the Boer

-~

&, v

- word "wyt! meaning wide and .

refers tp 1ts broad square
.. Jaws a pted~to grazing

4
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* SLIDES : (min/sec)  .TaPg ¥
49." Ms.wild deg” 09 40 ° ' Tourismis a lucrative
S L . ' source of income. How-
ever, most of Zambia's
: .. - - wealth comes from m1n1ng
- ; a o _copper _
- 50. Map of Zambia " . 0950 . - In the copperbelt of
with the Copper-belt , " Zambia are seven copper
" marked and titled - S mines. and seven towns: It
' . : is the most densely popul- . .
N - o oL . ated part of Zambia. -
' : N . b .
- 51, Aerial view of . . 02 By Jocatfon and sfze Kitwe -
* Kitwe . ‘ ' . is the hub of the copper- - .
T belt. , ‘
52. “Map of the Copper- "It is Zambia's second
belt with Kitwe . - largest town.
marked and t1t1ed ’ o - '

153, LS 1nterior vigw of. - ) Zambia is the, third larg- -
Kitwe's smelter est producer of copper in
. the world, aftér the
United States and the
Soviet Union.

Aerial view of open-  ° ' Forty miles from Kitwe at .
~pit.at Chingola : ' ¢+ Chingola 1s one of the - .
1 . "largest open-pit m1nes in -

the world.

>

o
oy

. Map of the Copper- ] - b

belt with Chingola ) , e o
L marked and titled ‘

. N e ‘ i,
cu copper pour‘lng L , . Copper, accounts for n1nty-
: ‘ . ij per cent of Zambia's i
v , ’ : .‘exports and sixty per , °
) cent of government

o~

R ‘ revenues. , «
»57. -Aerial v1ewof/ : 118 Lusaka is Zambia's capitol
‘ aka { " -

Cairo Road, ku ' .and is the -centre for
T C ; ,' government and business.
Map of. Zambia with . . 11 28 It s situated 1n ood
Lusaka marked and . . - farming. country and began -
titled o ‘- as.a raﬂway siding in 1913
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N

"o SLIDes L

e "f’59. LS government 11, 38 It w,as mag&c pital of
o offices _ . . Zamhia, then known as
PR : '\ ‘ o : Northern Rhodésia. in”
o L T 1935. _ -
- "". . - v ‘ ' ) ' . ' I ) ,
\ . 60. LS swimming pool - 11 48 f -+ Lusaka has all the‘ameni-
' Y . . ¢ * ties of a modern city,
' . E o , including an olympic
t ¢ ; S o size swimming pool.

61.- MS University of "11. 58 |- Its university opened
N . Zambja‘ ""‘L . " .1in 1968.

]

‘that the government is

62. ' MS pupils in class - 12 08 | Tt is through education -

: . ! trying to ease Zambian
: oo oo , ¥ C peoples into the twentieth . *
LT , ' 0 _ , ) century. ; ‘ ;-
63. LS grou 1n ?1e1ds c- - 12 19 .+ Modern deve1opments hawe -
, worki o . nét changed the way of
- v } 2 "+ 1ife of most Zambians,
- L : . two- thirds of whom are
: ) engaged in subsistance
. - ' \, . farming, producing barely
: o L ".enough for their own needs.

5

¢

. 64, MS childiren eating « 12 35 The standard of health is. -
. ' LY ' 3 Tow. At the root.of most
o A A w diseases is the Treal prob-
N L o © lem, malnutrition, the * .
o - 1ack of enough food,
‘. ‘ .or the right type of food. e

, ¢ ' 5. MSminurished-baby. ' 12 48 Four out of évery ten '
v . c - . : " Zambian babies born,,die
' o S L - . before they reach the
N : . N age of five because of
e T . malnutrit‘ion. .
: \ " 66, Aerfal view of bush ' 13 00." + Is0lated mission Qospna{ls,
' o hospi al - B " "+ and clinics operated-by
,/ R . S Christian churches are-* *
',~ o - IEEET scattered throughout the )
- : o 1 country. - oy




I ) ' Y- l T/lME - ; ‘
\SLI'D,ES o “(min/sec) - *  TaPE:
‘ ’ poo RN : . .
67. 'L Niamako1o . 13°15 - .. Zambja.has seven hundred -
Lo S ., .. thousand Christians..
~ Niamakolo church is the
T , "oldest surviving stone
- : . A',bu11t ;hurch in Zamb1a
. Lo . o
. '68. Map of Zambia with - 13 26 Protestant services were
( : Niamakolo Church b held here from.eighteen.
' - % marked\and titled o ' < hinty s{x until nineteen
' .o ' X E eight when the-whole area
. o . . was evacuated because of
2= - ., aserious epidemic of
’ sieeping sickness: .

T - 13 - 40 " The vast-majority of .
« ® — ', .Zambians.-are non-Christian,’ .
T ' . many adhering to tribal,
- < . animistic, and other
R - ‘ . beliefs. S

W L5 groip with,, . 13 50- MWher i11 or in trouble
.witch doctor .. . L mdst still resort’sto the
o ' L S © - witch-doctor, a very
. ’ v ’ o .+ . 1influenctial mah. He prays
P oo LT . and prescribes herbal med-
: - u "~ - Lo fcine to cure and ward off
Vo . o <" ilfness and evil spirits.

"« 69. CU lady

L]

71. MS witch-doctor 14 06 - The witch-doctor is an
. against storm- . .important 1ink with the
cTouds o . %< afcestors of the tribe. He’
< . " -+ . prays for rain and good
R - . “ . " harvests:

72, MSwoman with large 14 20 - FU AND UNDER INSTRUMENTAL
' bpx on her head .. WSICTVRE

L e . , * - NARRATOR: . Most Zambians .,
- - : T Tive patterns of .tribal
! cLY (T - 1ife that have not changed
" ' i~ , Coe for hundreds. of years. .
o o= - '~ Traditional crafts and ©
. . . : L sk urvive in a devel- ~
5o T e oping Zambia., ‘

/ ) . : T -~
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TAPE

The blacksmith, who makes,
hoes, . spears;, and other

' “.metal tools, can still be

J - ~ Stipes. . . - (nin/sec)
7 4 T Ce
LS blacksmiths - Q4 37
working ' -
S /1
e . .
| :
MS artist wood- : 14 49
carving ' ‘
. - CU artist's hands 14 59
3 and wopd-carving g
% CU artist making -~ 15 09
g clay pot .
s B i LS group'ﬁatcﬁing .15 ,19
| . basket-weaver " .
i . 78. LS girl grinding 15 29
4 S ' : ‘ o
i '79. LS man with bow 15 39 .« °
80. LS Chief-Mukuni ~ = 15 49
~and group - .
.$ ’ ¢
_; I Y .. . - v
v ) L S ama . ‘. s 7
o wov o .
. 81. LS mah kneeling [ 15 59%
‘. \ : K '(
‘ , .82, CU Chief Mukuni | 16 W -
\ ! a Y
B - . g v o : ,
~83. Map of Zambia with 16 20

+ Mukuni's - territory -
. markgd and titled

. seen working {n most

villages.
R Y

FO NARRATOR[EQEQUSIC (/_

Music *
- Music

| Music

’
L

Music

Music

™

Music

_CROSSFADE MUSIE TO NARRATOR

c -

.

" NARRATOR:
of traditional goVernment

‘was the Paramount Chief, -
sti11 retaining many of
his cusiomary powers in
the néw political order.

Knee]ing. ‘and even lying in
‘the dust, 1s”the respectfu)
greet1ng tg-a Zambian chief.

Chief Mulini is of the Leya
tribe and holds cu§tomany
power

.\\

~ over this part of- Zamb1aﬁ_~_.

At the principle

A

\
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"~ 84 VLS Zamberd Flood- 16 30
. plain . '
Z *
5 ‘. "\.
Y ‘ 85. Map of Zambia with 16 42
Zambez1i FTood Plain (
" ) - marked and titled
. A
._‘N .' . ' . . . .
! e{\86. LS water-logged hut ~16 53.
" .87. LS family in dugout 17 13
- r.l . "' ' } - ,ﬂi',” '
¥ T - g8, LS group Wi th the 17 25
d | : Utunga o
-89. CUlitunga . , - 17 36
' . . A\
)
{ ]
: ) '90.,. LS’ woman 7 49

>

Tape AR

During Zambia's rainy
season, November till
March, the tributaries .
of the Zambezi bring too

'much water and the Zambezi

Plain is flooded.

A layer of impermeable clay,
which does not allow-water
through, 1s found beneath
the flat and sandy surface
of the Flood Plain. -

ot
a result

g

water floods an area one ,}
hundred and twenty miles |
Tong and twenty-five mﬂes
w1de .

"The Lozi people who 1ive

on the plain are forced to.
Teave their water-logged - .
homes for the safety of '

'higher ground. o,

The Loz{ Paramount Chief,
the Litunga, transfers his ’
residence to his winter

. capital thirteen mﬂes away.

The annual mfgr‘at1on of the
Litunga across the Zambezi
Flood P1afn 1;ca1led the
Kuomboka- and is Zambez{'s
most col ourfu'l traditional
festiva'l o

It is d'ifficu'lt to find

out the origins and history

of the different tribes N
because in Zambia contin- - .,
uous written history begins

only after the arrival of -

. the British South African

police in-thé e1ghteen-
ninetees. . . .

s
-
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| 9. 'LS'archae0109ica1'\ 18 .03 The work of the archaeo]-.iﬂ -
\ excavation with , e ogist ts therefore very )
3 . skeleton . : .. import&nt to Zambia.
SN 192, LS "Kalambo Fp]lé 18 13 | Evidence of early Man n
Y N C el . o © Zambia are stoné tools
' ! RS AR - found near Ka'lambo Falls. -
‘ 93, ‘Map of Zambia: 18 28 . Men were' 11v1nq‘yere dur
| . - © with Kala o ' . 1ing the early Stone Age
: marked and Titled ‘ . sixty thousand years ago.) '
94, CU rock-painting 18 .35 L On the walls -of rock

) . shelters and.caves are :
e : T, found paintings which have 4
S .o . been drawn during the past

° : e ' ‘ten thousand years. ' {
.95, CU paintings ' 18 45 We can only guess why early
\ ) t ' ‘Man in Zambia painted. =~ .
There must have many rea- -
. . . sons, as part of initia- ., .
- oy . tion ceremonies, to decof-.

ate their homes, or to -
‘make magic for successful *
hunting or good rains.

e T T T

. _ 96. Map of Zambia with 19 00 Rock-paintings are 1imited
Lt rock-painting sites ' ~ ~to those parts of Zambia
* marked and titled - . where large, smooth and
o o ‘ sheltered rock faces gave
. oo : o N ‘suitable surfaces for
o = .+ " ~painting. LT
. 97.. LS-Kalemba roJk— - 19 14 " . Kalemba is the largest rock-
' shelter IR - shelter so far discovered ‘
", .98, Map of Zambia- . 19 25 " F . Excavations were carried .
. . with Kalemba ~ .. 7.7 out-here from nineteen 3
L o+ . marked and titled - “ 1 seyenty-one ti11 nineteen '
- e A . <seventy-three
99. . CY rock~painting =~ 19 37 . ° Knowledge of peoples past
. L .~ is essential to the appre: . o
e C A clation.of fts present and j
- ;";}§~ R future. Jhat is one reason
SR e T ¢ -why all nations treasure
| T o o o the relies- of 1ts ancestors.
ol e
oo /'.s;'~ E . & .
] Cleas - ' . .
| : : L 1

o T e s g vl
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100. CU old man - 19 49 _There's another fqo..' It
<’ _ IS has been-said that the.
ot L, ] + " proper study of M >
roe e . man, Every discovery
b . : ., adds to our knowledge . -
Y ] ( o of him. ; '
T 1017 LSbushroad ¥ .0 . 200 01 ;. Fu AND UNDER INSTRUMENTAL .
. sunset ST WOSTC: KALIWBA &
| NQRRATOR:‘ Archaelogists,
: . stdrians, and anthrop- -
, ) > ologists are showing that =~
/" . . . Zambja's_contribution to
. . & ‘ that fund of knowledge is
Lo Pl so rich, that i1t has made
: Zambia a focus of world -
‘ ;:,Q—-\ wide interest. C
: \ . . » . P - ]
! ' FO_NARRATOR/FU_MUSIC
102.. LS hippo 1in 20 26 .. Music
‘ river, sunset . — ' b
103. LS boats, . .20 ‘36 " Music ;
sunset o ,
" . 108. LS silhouette of 20 46 . Mustc A
village huts, : o .
, titled "The end". ' , . .
. 105, ‘Blank - B0 56", FO TAPE
'N' ' ' - ’:“ Gy
N ) : ' : g ' - 4
. ™ i 1 “'
. - i - ' . (
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CLASS CODE SE PRINT .
. o Number:

Your Name: .. - :

What'is your sex? Male _
' - TFemale __ .

/Whét fs youf‘age?
, . -7 xk . o ‘ .. | . .
) : : . TEST INSTBUCTIONS FOR PART'l 1 E !

S~

) " On the following pages there are 18 figures each of _which N
has four locations identified as A, B, C, D. For each figure a slide o
will be shown for jyst half a mindte

1
Iy

Each slide will repreSent ONE of the 1 catjons A, B, C, D:
You are to select the ‘proper location A, B, C ok, and CIRCLE the )
\CORRECT ANSWER ‘o this test paper o

‘Please be certain that only ONE answer fs marked. If you

cannot decide on an answer for any question, please make the BEST g
GUESS you can. Equal scores will be a:ipded to each correct answer

-

, . S ,
Let's begin. . o .

, . Ve . ) ) ¢
M . ' ) . . .
{ .- L |
. a
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< 1. Which letter in‘l
AN Figure 1 corres- F
.- pands to the ° n ;
locationson !
the scréen? . ’
- 1! ‘
s A
) B. . l
. ‘ 3 c. *-
A . D, L]
' ’:‘\: -,
i ) ¥ I
y - o
2. Which Jetter fw
.. . Figure @ corres-
"+ ponds to the loc-
~atfon of the
., picture on the
.screen? '
. Al
B:.
c. L
D" - t
' L\. .‘ '. /' * . | u
. o o ’
<, 4 i
L] " v | i |
» . 1 v K ’, ".'/'- . ) ' ,
? v ' "
' ! ;J’]‘ ‘




N

- ™ Figure 3

’

3. Which letter in
" Figure'.3 corresponds
to the location of
. the picture on the
screen?

A.
B.
C X
"~ D.

.

4. Which' letter in -
Figure 4 corresponds
+  to the location of
“the picture on the
screen?




= 4

-

. 5. whicﬁ"\etter‘in N
> Figure 5 cornesponds’

. to the Tocatzoatof .
v~ . the picture on the .

- screen? " g o

( A.

i B~ ‘ ) , ~ .

L - ¢ B

. D

. ?

6. Which letter ip
Figure 6 corresponds .
" to the Tocation of
_ _the picture on the |
- screen? - .

2 As ' ! ! K
B. ~ ‘

C:

L ]
I . D.. '
N - = A _ _ S
.
.
LS .
.
o
. ‘.
o .
i -
- ~
o *
< v [ ’ {
4 {
- * £ ¢
» - . '
. ¢ "r
. ; N . {7
e : T
S
! 5
~ ¢ it ,
' « ‘
»
) . . -
. . ' 3 . ' v :
. . ‘ 3
-
- . o i
. L
o oo oL A
b4 ' . - , .
. . -
¢ . i N .
; , : &7 . . . 4 ;
. .
-, 4 3 v
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5 , -1 .
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Which letter in -
Figure 7 corresponds
to the location of
the picture on the
screen? ..
B.A .

C.. . \ )
‘ 7]
_Which letter in-
Figure, 8 corresponds
-to the 1ogption of
the picture on the.

screen? -

o




1 ) X - |
. C ' ' | C 14
! . .

-‘ . FPigure 9 ~ H , .
g . - . ) * u _ - .
» . 9. Which letter in. A

o " Figure 9.corresponds

‘ e ; to the location of |

the| picture on the
. screen? |

L - B B
sy . ‘
D. ' .

L f

. . ’
“ —
. ] < . .
T v : -
'
\

» 10. Which letter in
) ~ Figure .10 corres-
P . ponds to the
o ) Tocation of the
’ ~— picture on the
screen?

A

o
&

L

TR 1T




.

11.  Which letter in
-Figure 11 corres-
ponds to the
Tocation of the
picture on the

&

12. * Which letter in
Figure 12 corres-

. tion of the
picture on the
- screen? .

’

OO wm>

.
4 ’

. ponds to the loca-

AN

" dcreen?
A I
B.
C.
DL
|
" 3 ' ' ‘
I .

-
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13. Which letter in
Figure 13 corres-
, ponds to the
Jocation of the
picture on the _

-

. 16

T screen?
A.
B.
C.
I Dui -
‘v
Pigure 14

"14.  Which letter in
-Figure 14 corres- -

- ponds to the.

&

location of the
picture on the
> screen? '

A. N
‘
B" . )
o c
\ -
D, .
L
i) . ) ’
¢ 3
i
a
- ' L] -
F " 3
o>
: i
<
.
¥ ’
- i LY -
' .4 » 0
1
. 1
i . . .
. o
’ "
- = N ‘
» 4 ‘ . - " [
4
. . ’ ‘l
a- M . .o
' . ::
LY M
- '9"
- - - - - .




15.

Which letter in
Figure 15 corres-
ponds to ¢he )
location Of the.
picture on the
screen? ”

A,
B, - :

- C
D,

¢

Which letter in
Figure 16 corres-
ponds to the
location of the
picture on the
screen?

A.

B..
c.

D




.

17.

.

Ll

]8'-\

Which letfer in
Figure 17 corres-

ponds to the
lacation of the
picture on the
creen?

-

Which letter in
Figure 18 corres-
ponds to the
location of the
picture of the
screen? -

DO

- s




‘ eaLh question. After reading each question carefully, select the correct

) "119
IR

b

" .
A 3

. TEST INSTRUCTIONS FOR PART II
”' ' . M

| <

In the fo]]bwing section there are four possible answers: for N

answer and Cirgle the proper letter. Only one answer is correct for each

. question. If you cannot decide on an answer for any question, please

make the BEST GUESS you can. Equal scores will be awarded to each -
gorrect answer. o o

" 20. 1In what year did. Zambia gain her independence?

— -~ L —

T =
~ . ' —_—

PLEASE ANSWER THE FOLLOWING ITEMS: | '

v - 4 '
<&
. «
- R i
o . . - a
. -
B
- ! e
»

19. What'is the ‘size of Zambia? -

_ A. 250,000 square miles = ., .‘ s
B. 290,000 square miles , coe , .
C. 330,000 square miles = - -~ oL
D.

370,000 square miles . ' w\“/// b I

1qce L

TIJU

1960 1 , y
1964 L. , , LA N
1968 .° , : o . \

COwP

21, Before shehecame 1nde®t Zambia was known as .-

"A. ‘Bechuanaland -~ B - .
B. Northern Rhodesia ' ‘ ,
€. Nyasaland . ~ : . | [

“.D.’. Tanganyika ; S ' (

22. The population of Zambia is »-

A 4.200,’000"- S " ; }
'B. 5,400,000 . . o
C. 6,200,000 L S
D. 7,000,000 . T N

23. Kariba Dam was completed in o

A, 1961 4. . ‘ ' ' ST

B. 1965 L PO
C. 1969 . : T C ’ SN
D. 1973 .. oo e . )

.

vo- . )
. . v . .
N - N RO T v - B - . .
N . EE “ - >
4 . 5 . ' > Y . - ., . ;
’ ~ - N y b
' v ' M . ' *
. s .
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24. MWhich of thé,following contﬁipytes most to the economy of Zambia? o
. . ) ' . ) ! ) s b.
A, Farming ' . T ) - '
B. Fishing ) a "( . -
: C. Minipg , ) -
o Y - D. Tourism oy . ;
) ' B ‘ . r‘ [ - . J;:
o 25. Who was the first white man to discover the Victoria Palls?’ .
| v A Richard Burton =l
' B. David Livingstone [ ; : ' S —
C. John §peke, ) : ‘
’ -D. Heqyy Stanley X R ' -~

26. How much of Lake Tangaﬁyika'falls within Zamﬁia?s bodngaries?

s -

VAL 18 R . l

28. The President of Zambfa is -

A. Hastings Banda : oL e St ()

B, Julius Nyrere . : S - C LT
€. Jomo Kenyatha ' ’ ,

- D, - Kenneth. Kaunda -

; . " . 29. What is the altitude of Zambia?'
- / - A, l;dbo feet to 3,000 feet A
" R : B. 2,000 feet to 4,000 feet .© - . 4
A C. 3,000 feet to 5,000 feet , C s
i : , D. 4,000 feet to 6,000 feet  , . ' o ' .
5 \} v‘}i
.” |
3 . ' o
~ _~" P
v .




-\

gb The capital of Zambia s - , ‘

R 2

Chingola - - - ~ ,
Kitwe -~ - ‘ -

Livingstone i - o ' ¢
Lusaka : , “ :

- ‘ v
+

o0 o>

. 31, How- .many_Zambian children out of ten die‘before the age of five
e becaus[e\ef malnutrition?

'
»
a h
. ~
.

oCOwm

"oy

32. , Which ofj the fo'Howing is a neighbotir of Zambia?

Lo R © A Kenya- - .o Sy ‘ .
' B. Malawi - . L0 e , :
€.\ Switzerland ,
: * D. Uganda .
‘ * 33. What is the name of Zanbia's Targest tribe?— ;
. ' L ‘ !
4 A. The Bemba ' o “
3 © © B, The Leya . ~
C. The Lozi . .
. ~ D. The ‘Tonga. R ,
" . ‘ 34. wh,af piem:en{ag,e of Zambia's.expc;rt's is copper? , S
A 3% 4 - |
. . ', B. 56% - :
. C. 76%. ’
| D. 96% : o o . '
) 35. . Zambia's ‘rainy season 'lasts, from - ,
A. .September tiT1 January . ' - ‘ !
: ‘ B. October till February o SRR :
. . - . C. November till March s
' ». © D. Decemher ti11-April : )
' v . ’
] oh !
“ L t e T e
y , ¢ N
. : u - o . N : R
O T e N
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: Co o e, CoL
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. Q [
L3 ) .
' -36. Zambia's only port is - ’ )
. - A Chipata L o
B Y K.i twe o 5_‘ - . P a0
C. Lusaka ' , o :
D. Mpulungu ’
. 37. It is difficult to find out about Zambia's history bec\:'?ause -
. .,- /’ !
/ A. in Zambia-continuous written history began in the 1890's . 5
_ B, it is difficult to understand the writings of early Zambians - ————— 38
, C. most of the writings of early Zambians have beén destroyed . |
D. " historians have not been 1nterested 'ln ‘Zambia's past S 3
‘ ) ) ' : ' . » . Lo , |
38. Stone tools of Stone Age Man have been found near - .
" A. Kalambo'Falls - - ‘ -
B. Kundalila Falls . I . / : N
- C, -Lumangwe Falls : B - S
, D. Pungwe Falls ' - )
. . . \ . . o S
. , N
“39. ar]y ‘Man 1n Zambia painted on the wa'Hs of caves - .
A to frighten away the wild amma]s who' mlqht shelter in the caves
B, ~to make hi5-temporary home easier to find o
C. to havé a painted record of.his agtivities ‘
D. to make magic for shccessful hunting or good rains
< ' 40. What type of pb]itiéa] .state is Zambia? ' . ' : coe
A, amulti-party democracy ' | ' .
B. a qne-party. demdcracy ot
Y.+ C. amilitary dictatorship L

D. a monarchy . : - ’ .




.

41. Which letter in
_ Figure 19 marks. the
location of the Copper-

belt of Zambia? Circleé '

the letter you choos:e.

123

AT T
B, ' .
C. : ™

D

M {

42. l#hich letter in .
igure 20 marks the
Tocation of
Rhodesia? - Circle
the letter you
choose. T

A .
8.
“C.
D

TR /]

TIIETRY M,
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43. Which letter in
to Figure. 21 marks
' 4he location of
Zambia? Circle
the-letter-you—.
'choose. ~ .

- A,
' B
.
4
C B
. .
D .
L]
.
~
+ , :
’
. - I LJ
- -
>
4
. ¥
. . '
! ’ i e o
1 ’ .
. - ° .
.
. »
d ~
| ’ '
¥ " v
’ 8 - '
.
N L * ’ :
- t -
, s v . . " '
. . .
. : s .
. ' ‘4
. v . .
¢ . .
- » i hd
1 . 1 4
v
\ -
- ‘4 »
¢
] . - [4
® . \
$ a ' ‘
) - g
'
2 . " . . .
. . I
’ - . *
< N s
. 4 .
.\ !
3 A
. .
\ ’ .
- ¢ .
- v -~
» f ' ‘\ .
< \ '
3 ’
. .
- ’
- . o
.
7 \ ’
| »
' P e e
. N L] ’ ‘. e
- N ) L)
~ b . '
f
1 L4
" y \ ) '
K ! '
-, ‘ . '
= R 1
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. - - [ S —— e e e
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. - L .
' et 1’ KN ’ -
‘ N
4 TasLe 1 ' ‘
.-
' ITEM I\NALYQIQ FOR PRELIMINARY TE .
. - ‘ h '
0 N &I °©
. . 1 - . - " == e T T TS
T oo e AURAL LEAPH ING
§ ) scrin- piscrim-
“ Difficylty {indbility Difficulty _ fnability"
* il Upper  Lower _ In Index | ITEM  UYp JLaper. Index Index
1 s 5  0.63 : 22 A N o
1 X 4o 3 0.44 NEH 2 ) 2! 00
5 "3 o o™ N aa 5 Ty .38 "0
6 6 ' 0 0.38 .75 25 5 6 .89 -3
" 8 6. 0.44 625 | .26 2 0 13 25
9. 5 2 0.44 .375 27 6 "2 .50 © .50
10 2 0. 0.13 .25 28 6 3 .56 .38
- : 1l 3 4 0 s | 29 2 2 2 00,
; 2. 2 0.3 125 30 3, 0 18 38 °
13 4 3 0.44 %5 3 i ) % 50
- , 14 2 1 0.19 as | 32 2 . . s 00
. 15 2 0 0.13 .25 33, 2 0 3 .50
16 3,0 0.19 *.375 38 2 5 M -.38
. Y 2 1 0.09 a2 | 380 5 2 A 38
\ 18 ! 1 0,13 36 4 ' 50 - 00
; 19 T2 i 0.3 -5 4 37 8 "0 150 1.00
20 s,\' 0 0.31 ~ .625 | 38 [ ] K1 38 '
2 ¥ 3 0.38 9. 5 . 2 e .38
~ Q@ 3 4 0.44 a5 |40 s 3 50 . 25 .
. 2 . 1 B2 o.se NI S T 2 .50 .50
8 4. 3 0.44 25 45\ T 0 06 13
K : % . 3 .1 o0.25 25 | s 2 < Ny A3 )
l a5 5 "3, 56 - - .,38
3 46 6 4 6 25 ‘
' 37 3 0 19 .38 - —‘
: - s | a8 5 3 50 25
. ) o3 a3 2 2. las [
. . 50 6 Y .56 N TR B ’
- , 51 6 z/ 750 o .50
4 1
Note: mrriculty and discrluinnbﬂity indices ard tosed pn divinfon of upper 27% and Jover *

2{§ scorerscorrectly reupondiug to eich Ltem sccording to the nysten outuncd in

Ebel {1965, 7. 3ls7).

.

I



and lover 277 scorerg correctly responding to each item according to the

N ! . , * ‘
’ 4
a’ -' ‘ . N AN -
.o+ . - " TABLE 2 ,
» . N
* " 'ITEM ANALYSIS FOR EINAL TEST S
,
3 'b .,
- - o [ S
e T T .
” VISUAL LEAjﬂING . o AURAL LEARNING
Discrin- ' Discrim-
Difficulty  dnability Difficity dinability
-1TER  Upper  Lower  _ Index ._Index 1TEM  Upper - Lower Index _ Index
" 6 1 0.44 0.63 w3 2 0.31, 0.13
? 7 5 0.75 0.25 20 2 2 0.25
3 ‘6 |l 0.44 0.63 7 8 5 0.8 0,38
-4 4 2 0.3 0.50 22 8 3 .0.63 0.63 - "
5 1 4 0.69 ' 0.38 23 3 -3 0.38 0.00
€ 3 3 0.36 o 24 7 4 0.69 0.38
7 7 3. 70.63 0.57 ?5 5 ©2 0.44 0.38
'8 7 0 0.44 0.88 % 4 - 2 0.38 0.25
9 6 1 0,44 0.63 27 6 2 0.50 0.50
10 3 2 0.31 0.13 .28 3I———2 #-3 0:13
n 7o 4 0.6 0.33 29 3 o - 0.9 0.38
12 ¥ ? 0.5 .  0.68 30° 2 p! 019 . 0.3 |
14 ‘s Vo, 038 0.50 n 7 2 0.56 0.63
%7 s 4 " 0.56 0.13 ° kX] 6. 2 0.50 0.50
16 6 2, 0.50 $0.50 &L 5. 2 7/ -0.4 ° 0.3
17 4 1 - 0.3 0,38 35 4 2 0.38 0.25 oo
18 3 0 0.19 0.38 I ° 6 1 0.44 - 0.63
2. .2 v 0. 0.13 v 1, 0.0 0.75
Q1 6 2 0.5 0.50 38 ] 2 8.38 0.13 .
42 4 3 0.44 0.13 ° k[ 6 1 0.44 0.63
43 ? 0 0.44 » 0.88 0 4 i C 0.3 0.38
Difficulty h;{d ;&incriminubility indices arc baged on division of upper 278

. N N
systen-ouldined4nibe—(1065, 130T}

_

o—r—u.— ¢
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