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ABSTRACT - .

T oA

& The pr1mary purpqse of this 1nvest13at10n was to examine the effect "

o? advence organlzers and 1nstruct1onar objectives op 1earnln; fro 415
. . t “§
R V1deo-disp1dyed_%nc1ence material The - interaction of the treatment!'

‘w1th age, general cognitive ab111ty and level of cogn1t1ve skill was

-

“also consldered Lo L A ' '
An expérlmental population of 225 grade 7 General Sciencé’ students,-

and an equal number of grade 11 Brology 20 students were involved in the

* 2

study The-subJects were randomly assigned, within each classx to three

treatment groupsf-advance organizer, instructional objectives and

-~

fplaceho. Students were given two ‘minutes to read a 166-word written

preinstructional strategy or :a placebo Oné or two days later, students'
;rece1ved the same- wrltten materlal vrewed-an ecology-oriented video-
d1splayed materxal, and completed a 24-item'mu1tipleechoice criterion
“test. .Tuo weeks later, they received an‘identical test. Studeﬁts and
teachers completed questionnaires‘thab were'designed to providexinforna-
tion concernlng the extent to whlch the pre1nstruct10nal strategles were
utlllzed and to prov1de add1t1ona1 1nformat10n which could be used to
explaln the~study results )

\\‘ The primary data anlys1s was a four factor ANOVA with the fourth
‘tactor belng a repeated measure. This analysis was performed on the
followxng scores . total test knowledge subtest, and high level cogni-
| tive (app11cat10n, analysis, synthesls ‘and. evaluatlon) subtest

w?

The three nullzhypotheses were rejected at the p% 0.01 level of

Lo e

*

81gn1£1cance Instruetional objectibes performed best for all grade 7
-students 1rrespect1ve of cognxtzve ab111ty or level of cognltlve ‘task.

, Advance‘organlzers faczlltated the learning of grade 11 students who

iv



were requxred to complete high-level skills, as. well, they were success-'
“fully employed by high ability grade 11 students, and to a lesser extent
by low abll:ty grade 11 students Instructlonal object1ves asslsted
not;bly the avérage grede ll students and alf’senior students who were\
‘required to complete knowledge-level tasks. .

The study provided support for the attentxon-dxrect;ng st(p of
Gagne s (1970 1978) instruct1onal theory, Rotbkopf s (1971) theory of
'mathemagenxc behavior, and Ausubel's (1963) theory of mean1ngfu1 verbal
learnlng. A strong support for the process of supplantat1on (Salomon,
1979) was: not A established. It was conoluded thatv oreinstructional
‘stretegiesfcould be effectiyely‘utiltzed to assist étudent‘learning from
fixed-paced, fixed-sequeoced media. ﬁowever, the cha:acteristics of the
leafner‘anthhe type of cognitiVe‘tasktmust oe considered. BaSe? on the

responses to the .questionnaires, students -and teachers appea

[t
-

willing to employ these written instructional aids.

/

J
/
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e CHAPTER I
NG 7,
‘ INTRODUCTION

Educatlonal technology is an applled science whose main concern is.

Ce

developlng systematlc ways of des1gn1ng, dellverlng ‘and evaluatlng the .

N total process of learnlng and 1nstruct10n In order to do thls effecﬂt

ft1vely,-1t focusses on human 1earn1ng and communlcatlon (Frase 1975

Flelscher, 1977 AECT ‘ 1977) It ‘is an applied sc1ence because 1t -

attempts to translate into action the theoretlcal and emp1r1cal data

gathered from dlfferent fields (Gagne 1980) S
-

. The f1e1d of 1nstruct10nal development 1s _one. of the areas in wh1ch
' ;educatlonal teehnologlsts.‘ apply thelr knowledge and - experlenee

Aceordang to  the rrecent' issues of Educat1onal Communlcatlon and

Techn01ogp Journal" Instruct1onal Innovator,_ Educatlonal Technology, o

'Journal of Educatlonal ?sychology, and Canadlan Journal of Educatlonal

//

Comdun1catlon (formerly Medla Message) the thrust of today s eduqa-.

/

o“,tlonal technology research is no longer: almed at a serles of comparlsons

:vof ‘one medlum to another (see Bovy, 1981 Torkelson, 1977) Rather, it
is .now a1med at 1nvest1gat1ng l) what medlum 'is ‘suitable for a
*lpart1cular aud1ence° 2) how to 1ncrease learnlng by u31ng an 1nstruc-
J'vtlonal medla pachage that has been de51gned for a general aud1ence° and
3) the strategles requlred to develop cognltlve skllls These questlons -
lead educatlonal technologlsts to” a grOW1ng awareness  of the need to-
~l”con51der a comblnatlon ofnlearnlng-theory and. 1nd1V1dual dlfferences in
the plannlng, de51gn1ng and 1mplementat10n of their media- based instruc-
Vh'ptlonal packages (Ausburn and Ausburn, 1978 Bonﬂ 1981; Allen, 1975,
| vC1ark 1975 Cronbach and Snow 1977 Di Vesta,v 1975 Gagné, 198b;
~\'Salomon and Clark 1977, Shaplro, 1975 ~ Sonow and Salomon 1968;'Rhetts;‘



Inggecent‘years‘there,has been'an increase in'the use of video-
disnlayed learning mater%al for_classroom instructionuaS‘well as for
disdance'education anddihdustrlal training. ‘ln order’tojhake,effective
usewzf this 1nstruct10mal tool we must find better ways toidesign,

o

dellver and evaluate 1ts 1mpact on learning and instruction (see Ives,

1971, Scelford 1978)

‘i
Perhaps learnlng and 1nstruct10nal theorles can suggest how we can

w

improve learning from video- dlsplayed mater1al (see Melton, 1968 Wager,

,1980)., Learn;ngrtheOry is useful because 1trg1ves educatlonal technolo- -

gists a systematlc way to ga1n 1n51ght into the manner in which . the
fstudent 'S cognltlve structure acqulres,.stores and retrleves 1nforma-

» tlon. Instructlonal theory prov1des a sequence of external events whlch
_ . N
may assist . the student to as51mllate and accommodate new 1nformat10n,

PR &

,,and to effectlvely respond to external stimuli.

'

We know a great deal about such aspects of learnlng as condltloned-_

L.

respomses, perceptual skllls and mptor skills, and we are- rapidly

gaining knowledge ,about problem-solv1ng and decision-making. We. are

aware ‘that factors such . as attent1on, mot1vat1on, age and 1ntelllgence’

affect learning. However, educatlonal technology is still in the early

3

fstages of research aimed at attemptlng to de51gn 1nstruct10nal environ-
.ments whlch can deal effectlvely w1th the above. factors - Can learning
‘ theorres prov1de a. solut10n9

Accordlng to Gagne (1974b pp .20~ 21), leatnlng theory can reason-
fably be expected to serve the follow1ng educat;onal processes: | .

1. help in plann1ug by sett1ng 11m1ts to what is pos51ble in instruc-

tlon,

—~
Ay



2. éirect the conduct;of instruction by guiding the choice of action;
and ‘ |

3 allow. for some ‘preusmn in educatlonal assessment by comparlng '
lwhat students are able to do\w1th what they are expected to do

Thus the sc1ence of 1earn1ng ,can prov1de guldance for the management of

_learnlng.by providing dlrectrons, optlons and pr}orltles. The role of

"~ the = educational 'tethnoloéist,"who lies .betWeen ;the theoretieai

s{e}ient‘i’sts and _t,h_e classroom tea@,‘ is to inconrplorate ‘learning theory ‘

into the management of instruction. As the theory is applied, it will

become modified by its intéerplay with the classroom environment and in

“turn will lead to a refining of the imstructional process.

-In order to reveal ‘the laws of instruction, theories must be
proposed, tested,pand modified, perhaps in theamanner suggested by T.

Kuhn (1970) in The Structure of Scientific Revolutlons Although there

_are several learnlng theorles, some more‘ spec1f1c thar1 others, this
study deals prlmarlly w1th two theories that have been and are under
v1nvestlgat10n 'from a cognltlve perspectlve (Sprague, '1981). In the
theory of‘-meanlngful verbal learn;ng,' Ausubel . (1963, ;1968, 19%8)
'suggests that leatning 'Qiil ‘be more /couplete rf the indiridual can
establish a,hypothetical,cognitiVe superstructure that can be used to‘4
»organlze and relate the 1ncom1ng st1mu11 to ex1st1ng knowledge‘ The
theory .of mathemagenlc behaV1our (Rothkopf 1971) suggests that preln-v
structlonal act1v1t1es- can 1mprove. the eff1c1ency of tthe learning

Nt
process by reduC1ng the number of items attended to and processed by the
1nd1v1dua1T ' B
In the past, these’_theories have been applied predominantly to

situations involving the wuse of written learning material, (see



McConkie, 1977 Rlckards, 1979), and immediate “posttests that ‘were
des1gned to measure low level cogn1t1ve skllls (see Dayton and Schw1er,
1979). Thls study attempted to extend _previous results by 1nvest1gat1ng
low ‘and high level cognitiVe 1earningl from video-displayed science'
‘materlal that possesses character1st1cs which are d1s31m1lar to those of
wr1tten materlal (Lev1e and‘blckle, 1973) Further, the delayed-reten-
tlon test scores of thls ‘study wqrq used to explore the 1nteract10n of
" selected learnes characterlstlcs (grade ‘and 1nte111gence) w1th two

a4

prelnstructlonal strategles (advance organlzer and 1nétruct10nal obJec-

Y

tlves)



CHAPTER II

A SELECTED REVIEW OF THE LITﬁﬁA "

2.1 Introduction - - S e

To reiterate, the aim of educatlonal technology is the 1mprovement,‘

of instruction by ‘the use of systematic procedures wh1ch have their

roots in 1earn1ng and 1nstruct10na1 theory Theorles prov1de sugges~

- tions, as ta how the 1nstruct10na1 plan may be used to manlpulate the

external 31tuat10ns or c1rcumstances that may lead\ to the necessary

1

,behav1oral changes within an 1nd1v1dua1 It is usually 1nferred that
"these behavioral changes reflect alteratlons to cogn1t1ve mechanlsms or
to the learner's structu\e\ofpknowledge 4

Although theorles are an\important aspect of educational technol-

ogy, the systematlc manner in whlch\theyrare applled to i uctional ,

1

problems is of pr1me 1mportance (Calder,

1980) A systematic approach such as those suggested by Gagné (19771,

'nd\énelbecker

Gagné and Brlggsf(i979), Glaser (1978), Greeno'(1978),

(1974) are onmes in which the objectives of the instructional process are .

‘identifiedgithe'characteristics‘of‘the'learnerlare noted;‘the means of

¥

arranging the learning experiencelto.attain these objectives are out- -

: -1ined;,and, the scientific methods to'evaluatefthe process and'to’plan

,modificatiOns to the instructional plan are stated.

'Hedia are instructional tools which educators-use in the instruc-

tlonal process as a means to achleve spec1f1ed objectives. Thus the

k psycholog1ca1 and functlonal attrlbutes of med1a need to. be con51dered

.when attempts to determlne the extent tg which these educat10na1 goals

4

may‘be reached Many attempts have been made to deslgn a. taxonomy of__

~ media attrlbutes that would be useful to researchers and pract1trqysrs

n

0; Sprague, 1981 Wildman, °

N

/



‘Allen (1967))‘Dale (1946, 1954, 1969), gheek (1977), Clarkl(1975) and
Kemp‘(1973) ate just a few‘of the';esearchets who hsye ettempted to
relate the characteristics of media to the'instructional<ﬂfocess, "Their
method.s have not been outstandingly successful (Ausburn e\nd Aushutn,
’1978)1‘ Ahshhrni‘and Ausburh >(1978;5 5.343) state thatA "all these
.;apptoeches‘to”estahlishlng'ghidélihes_for‘the_selection and use of media

suffer from too much generality‘ahd‘lack‘of specific intereCtions‘
between 1earnefs; learhing tasks and-instructional tteatments." Perhaps
a- practlcal model that takes 1nto con51derat10n the spec1f1c character-
~istics of the learner, the cogn1t1ve skills necessarygfor learnlng, the
attent1on-d1rect1mg. functions of the 1nstruct10nal process, ~and the
VCharacterlstlcs of med1a would be more frultful Dhe to the factors
‘involved ‘in the creatlon of thls model, it would’ be necessary to
fcons1der several leard;ng ahd 1nstruct10nal theorles v
Although many theoFles exist, this study deals pr1mar1ly with those

A1nd1cated below Bloom (1969) and Gagné (1970 1977) descrlbe ‘ways 1h
o~wh1ch the cogn1t1ve skllls--the products of 1nstruct10n--may be classi-
fied. How these skills are to: be obtalned via 1nstruct10n is outllned
- ‘_hy the instructional theory developed by Gaghé' (1977). Rothkopf (1971)
prov1des the theory of mathemagenlc behav1ors which attempts to explaln
, the. attentlon-dlrectlhg aspect of Gagne s systematlc lapproach‘ to
instruetion. The‘ thedry‘,of meaningful' verbal learning outlinedb by’
fAusubel (1963,:1968, 1980)‘shggests procedhtes’for acquiring cognitlve

~skills by using specific preinstructional strategies. - .



2.2 <Instructional Theories

The Iearnlng theories rev1ewed here, prOV1de a great deal of back-

.ground for the educatlonal technologlst owever, the theories are not

always dlrectly applicable to the classr om setting. In order to -

translate these properq%es of learnxng 1qlo classroom appllcatlons,

‘1nstruct10na1 theorles were developed By con51der1ng the nature of the

learnlng task the relat10nsh1p of the procedure to the performance, ‘and

the relat10nsh1p between 1nstruct10n and the learnmer, instructional
.. theories attempt'to make learning more efficient and'effectivewy

No theory ex1sts “that is accepted by all resaarchers However,

there are various conmonalltles which may form the basis of a meta-

theory (H1lgard and Bower, 1975; Snelbecker, 1974). The work of Gagne

- (1970, 1977) -and Gagne_ and Briggs (1979) has been selected because

Gagne’s theory provides an”hmalgamation“of many behavioristic and cogni-
tive learning.theories.(Sprague, 1981). For example, Gagné's theory
.possesses  a hierarchical-arrangement of learning which'is similar to
those proposed by Ausubel (19653), Bloom (1969) and Piaget (see Flavell

1963); -~ the category of stimulus-response learning is ‘S1m11ar to

“'Skinner's operant conditfoning; and Thorndike's trial and error learning

(see Snelbecker, 1974); the description of chaining ‘bears a strong

{

‘resemblance to the ideas presented by Guthrie and Skinner (see Hilgard‘

“and Bower, 1975); and the use of verbal assgciation and discrimination

.. learning are similar to the work of Ausubel (1968) and Gibson (1969).

-

Building ‘on this analysis ofV learning, Gagné investigated the
condltlons under whlch learnlng occurred.” He concluded that regardless
of the type of 1earn1ng, there are commonalities among the conditions

o

" that support. them. Not/only does.the learning,occur over a4period of

Y
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time, but the sequence of events which lead to behavioral or internal
‘processing changes is basically the same for all types of learning. The
following is a‘descriytion of thfs-séﬁuence of évents. The first phase
involves at£endiné.to the stimulus by.focussing on onevparticular locus
in' the stimulus fieid (see Livingsfone, 1959). The stimuli are ﬁhen

perceived and coded (see Bell, 1981; Broadbent, 1958; Clark, 1978,
. . |

Horowitz, 1978; Norberg, 1966, 1978; Paivio, 1971, 1975, .1978) so that
. g ~ S ’ *

they can be interpreted by various cognitive structures. Through the

use of short- and ‘long-terﬁ memory- structures (see Broadbent, 1965,

1970§VK1ahr and Wallace, 1976;3NeisSer, 1967; Norman 1968, Waugh and

Norman, 1965), the new stimuli can be associated with previous stimuli

or store& as a single entity. While the entity is in storage, it may be

involved in cognitive restructuringiso thdt transfer of an item from one

storage point to another occurs, or in generalizations which involve

. input from'vgrious‘storage points (see.Di Vesta, 1972, 1975). Usually
. - \\ A . R » : -
when an individual is called upon to retrieve the stored entity, these

processes are xr?ggered (see'LindSay aﬁd Norman, 1972; Nofman, 1969) .
The tyﬁe of re§§0nsé an indi?idhal‘gives will depend on the request
~ generated by an ekternal stimulant or the learner (see Atkinson and
) Shrﬁffin,51971). A simple ;;call of an item may require recognifion and
retrie@al of a single enkity,,whgreas restﬁtement{ transfer and higher-
order.intellectual skills may be involve&tin other,requeéts. Depending
on thé'feédback.an indiviaﬁai réceives as a result of his/herbrespOnse,
the igteligctual activities may be positively reinforced or modified.
rThuQ, irfespectiVe ;f th¢ type of.léarning, the ébllowing phaseS'are'

involved: apprehension, acquisition, storage and retrieval.

\ ©



Given the above progressiog of learning events and his learning
theory, Gagné created alseries of hierarchically arranged instruggional
events which form the basis of his instructional theory. These instruc-
tional events, which are described below, specify the conditions that
must be met before learning will take place (Gagné, 1974b, 1977). Note
that these externally struétured learning activities (conditions) of
learning are similar to the internal events of learding.

1.  Activating motivation.

- This calls for the arousing of lohg-lasting expectancies which are
stored in the learner's memory. Sometimes there are simple motives such
as the desire for food; other times there are more complex ones such as
social motives, intelleCtual curiosity and a desire for mastery. It may

not be necessary for instruction to be relevant at all times. In highly

motivated learnmers the motivation function of instruction may not get

the ‘same emphasis as At will for lower motivated students. »
2. Informing the learner of the objective. o R .
= This state involves the establishment of a falatively specific

expectancy éoncefning the outcome of learning. Much work in this area
has been cqmpleﬁeq by Bloom (1956, 1969) and Mager (1962) who have
coinéd the phrase Behaviorallor instructional objectives. Réthkopf and
Kaplan (1972) have found that specific objectives préduce substantially
highef recall of information rgle#ant to the expected outcomes than do
broader objectives or goals.
3. ’Direéting attention.

Thei learner must be directed to certain stimuli within his/her
stimulus field. This forces the learner to narrow his/her field.@f

concentration thereby reducing confusion and inefficiency. This can be

-



accomplished by the use of cues, hints, or quéstions (Rothkopf, 1965)
and perhaps with the use of ;avance organizers and instructional objec-
tives. | %

In an actual classroom setting, both informing the learner of the
objective and directing his/her attention are usually combined into one
stage,

4, Stimulating recall.

Méans mustvbe‘found to stimulate recall and recovery of previously
learned entities so that the learner is able to build upén his past
experiences} .A;subel's (1962) work on advance organizers sheds light on
the importance of recall and the need to guide the learner (see instruc-
tional activity number six). N
5. Presenting the stimuli inherent to the learning task. /

The stimulus to.wHich ﬁhe learner must be directéd is presented.
This stiﬁﬁlus can take many forms, b;t for this particular study a
vidgotapé»présented thé material to be learmned.

6. Providing learning guidance.

ThiS is an essential step in the instructional Seéuence because it
directs{theleﬁcoding of what is to be learned, and directs its entry
into the memory storage of the learner. xThg amount Qf learnipg guidance
required willivary with the length and complexity of the communication
~and the sophistication of the learnef. According to Gagné such guidance

will reduce the ‘occurrence of irrelevant "hypotheses" and thereby

. increasé the efficiency of learning.

|
i

The work of Krietzberg and Frase (1975) indicates that precise -

. directions in a learning event reduces the number of irrelevant activi-

tieé that impinge upon performance. Learning will be enhanced when the

10
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sé@muli relevant to learning are readily dilcr;minated by the student

(Miller, 1957).
7. \Fnhancing retention.
This can be achieved with the use of spaced’ reviews (Davis, 1966)

or the\inclusion of additional examples over a period of time. These

examples will enable the student to experiment with his newly acquired

knowledge, and to enhance cognitive retention and retrieval.

Converselyﬁ\inclusion of incidental materials can support or interfere
with learning (Frase 1969). Thus when in doubt, only exampies that are
directly related to the instructional event should be included.

The principle of integrative reconciliation (Ausubel; 1967) points
to another way by which retention can/ be enhanced. Ausubel states that
once new ideas ‘are uintroduced, they must be relateé' to\rold xideas,
thereby pointing out similarities and 9ifferences. Since it will be
related to what has gone before, the new knowledge will be better rooted
in the éognitive structure.

8. Promotigg'tr#nsfer of léarning.

The transfer may be vertical--promoting new learning within a
éoursg, or lateral--to other fields of study. This stage calls for the
introduction of new events that are baéedlupon‘that which is alfeady
require&. The aim is to increase the generalizability of the newly
acquired aBility.

9. Eliciting the performance; providing feedback.

On the occasion of ﬁhe last sequence of instruction the'learne: is

A .
\

not only-asggdALQ~indicaté\his/her accomplishment of the objectives, but
also receives feedback coﬂterning the correctness of his/her response.
\

‘This permits reinforcement\ﬁo occur. As suggested by Skinner (1968a,

y
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‘,*%ggb)' reinforcement may be used to establish more precise and elabor-
ate learning.

Each of the instructional events occurs in a sequence in order to
insure that the stimulus will have the desired effect upon the learner.
However, Gagné (1970, 1977) notes that not all of these events may be
necessary for learning to occur, nor should the sequence be followed
precisely. For example, opportunities to practice and thereby retain
the newly acquired capability may come sometime after the initial

“ feedback. ° .

The attention-directing phase of Gagne's theory is a crucial step
since the success of the remaining stages depends greatly on what the
student attends to. Rothkopf's (1971) theory of‘mathemagenic behaviors
suggests that the use of preinstructional strategies may not only direct
the student to the salient points of the ig}(iuctional message, but the
strategies ﬁay also alter the manner in which the sélected‘material is
processed cognitively. Ausubel (1963) describes a type of stfategy that
may be most successful,lnot only for directing attention, but also for
stimulating recallland enhancing retention.

Learning is not solely reliant upon the stimuli presented ﬁo the
learner. What is performed internally by the learner is just as

_important as the external stimuli. The learner is not a tabula rasa,
but a complex, individualistic modifier of stimuli. What the learner

does with the newly acqui;gd/ihowledge depends greatly on the way he/she

el

perceives the egyifaigent and on the way his/her centgal nervous system
;ncodes, traﬁsfers and recalls information (see Fleming, 1977; Jonassen,
1980). Since learning is idios&ncratic _any consideration of the
" instructional process must keep in mind the individualistic nature of

. learning (quy, 1981).

12



It s mpou’tbu to deal with all of the cognitive and uh‘ﬂwn
charecteristics of the learner, but a tescher can weasily ideatify two
charactaristics--age and general cognitive abslity--which have profound
effects upon the learner. | Piaget (see Flavell, 1943, lohelder and
Piaget, 1958; Piaget, 1972; Phillips, 1969; Sund, 1976) and others (# 3.
Case, 1978) have noted that there are stages of cognitive development
vhich limit the tasks that cen be accomplished at various ages,
Although Piaget describes four stages of development, each with o
varying number of steps, only the ‘coacrcta- and formal-operationsl
stages will be dealt with in this study. The grade 7 iuquct: are
generally classified as being in the concrete-operational stage which is
marked by the ability to perform simple mental operations such as one-
to-one correspondence and classifying. The older grade 11 subjects are
said to have a greater ability to deal with abstract, noanconcrete
conceptual thinking and are therefore classified as being formal
operators. One would generally expect that grade 11 students could deal
effect;vely with tasks requiring analysis, synthesis aﬁd evaluation.

The other easily recognized trait of a learner is general cognitive
ability. Kannér and Rosenstein (1960) and Kraft (1961) report that
students of high ability learn more than students of low ability,
regardless of the method of instruction or mode of presentation.
Although this conclusion is widely accepted, there is some disagreement
as to whether an intelligence test can precisely measure this trait. An
intelligence quotient (IQ) simply provides an indication of how well an
individual can perform cognitive tasks relative to other members of the
same age group. The intelligence quotient was used to classify the

cognitive ability of the subjects who participated in this study.

13
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Based on the chasacteristics of the lesrner and e iﬁtm&iml
umm, i mcm ascossary to ouplag the iastructional precedures
which will 1600 to the sumaiul coqﬂ-gn, of the tash,  This ‘mﬁy
focussed os the sttestion-directing step of Gognd's imstructionsl
theory. Can devices be croated thet will direct the lunﬁ to cerfajn
stisuli, while takiag into censideration the sature of the lesrner ond
the task? This iv the wb;«i of the mt section. | \



2.3f‘Attention and the Theory~of Mathemaggnic Behavior
Gagné (1977) states that there are three 1mportaht factors which

will determlne the successful appllcatlon of hlS 1nstruct10nal theory

.These factors are attentlon, mot1vat1on and development - 0f the three, '

'-qattentlon 1s the factor that can be manlpulated eas11y An an 1nstruc-'

tlonal settlng Attentlon '1s not only _the_ malntenance ‘of' cognltlve

LY

'"processes on a particular stimulus Orfstimuli; but is also concernedf

w1th the perceptlon, select1v1ty and 11m1tat10n of. the 1ncom1ng stimuli’

(Bakan, 1966; Bovy,' 1981 Deutsch and Deutsch 1963; Nelsser, 1967
: Norman, 1969; Pick'and Pick- 1970) According to 1earningﬁand‘instruC-

,tlonal theorles, 1tems such as paeanstructlonal strategles that dlrect

select and 11m1t the type and quantlty of st1mu11 should be useful .

0

'becauSe they w1ll aid the learner (Gagné 1980) The strategles should

A
\

.1ncrease the probablllty that the 1nformat10n will be stored and avall-

wable for future recall .This study w1ll attempt to determlne whether,«

“ advance organlzers and 1nstruct10nal obJectlves can be successfully

employed as attention- dlrectlng dev1ces

=

The theory of mathemagenlc behav1or whlch vas used by Rothkopf'

(1970) to explaln the

se of adJunct questlons (Frase, 1968b, . 1973;

' Rothkopf 1971)- may’

o obJectlves and advance organlzers Rothkopf (1973 1974) states that by

/

ad3ust1ng the condltlons in, the educatlonal env1ronment the behaviors

»,9f the_llearner can ,be modlfled. These behav;orsvbaffect, a learner's

YOrientatidn to the material to be learned.  Although they have been

'referred to asFinspectidn héhévior (Rothkopf 1971), the term mathema-
genic. behav1or or act1V1ty has been applled because they glve birth to

<

4 '_learnlng. Mathemagenlc act1V1t1es have been clas51f1ed as follows:

al

cprdvide tsupport for the use of instructionalv

15°



Class I: Orientation aétiviﬁies which initiate nand‘\maintain the
blearnér;s ;tteniion to‘thg‘instruction.

Claés II: Stimulétion’activities which arouse student interest.

Class'III: Translatioﬁ ‘and processiﬁg activities _wﬁich modify the
 stud@nt's reading, listen%ng_and Yiewing‘behaviqrs.

. Advance organizérs and/inStructipnal objectives may be.classified
as mathemagenic activities. They are intgn%ed‘to modify a learmer's
orientation tb'the material and therefore'may alter the manner in which
.they p;oceés stimuli received while reading, Listening and viewing.
A&vance organizers specify the- geheral. thgﬁe;~or structure of the
material, and provide a méans by which the learner canﬂorder‘and’detef-

mine the relationships within the information that is.provided. There-

fore, advance organizers aré~primarily Class III mathemagenic behaviors

“because of their translation and processing activities. Furthermore,

- they are Clasé "I and II 'mathemagenic .beﬁaviOrs. They orient the

learner, provide an outline of the 1earning material and arouse

16
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interest. Instructional objectives can be more®specific since they are

intended to help ‘;he student to focus his/her attention on certain
items.  Although they have been used ‘in this latter manner in most

empirical studies,’ instructional objectives written‘at the higher levels

;df Bloom's taxoriomy may. also be classified as Class‘III ma£hemageniC

behaviors.
Although it is appérent that advance .brganizers ‘and instructional

objectives can- be deéignated_as mathemagenic ‘activities, is there any

& . N

- basis for’aséuming,that the theory of mathemagenic behavior is empiric-

ally sound? To support their theory; Rothkopf’ (1971) and others (Boker,

1974§7R0th30pf,‘1972; Rothkopf and Bloom, 1970; Rothkopf and Billington, °



19}4) inserted - factual knowledge questions before (inserted preques-'

tions), ‘after (grouped postquestions at the end ‘of the - learning

sequence), ' and within (inserted postquestions before or after each
. ’ [ :

secton for which the Question is,relevant) an instructional document.

o It was hoped that these questlons would modlfy the 1earner s behav1or

towards the prlnted materlal In the maJor1ty of ‘oases, adjunct

questions modified student behavior. ‘Rothkopf (1972) énd Rothkopf and

~

Bloom .(1970) report that inserted postquestions resulted :in signifi-

cantly greater learning thah.when no questions were used. These results,
are in agreement with earlier’ flndlngs by Frase (1967) Frase (19683),_

Frase, Patrick and Schumer (1970), and Natkin and Stahler (1969) Frase

(1967 1968a) found that the use of prequestlons resulted in 51gn1f1-

y

cantly more learnlng than the no questlon condition; however, postques=

tlons yielded higher resnlts‘than’prequestions; Thus it' is concluded

' ‘that the addition of factual'knowledge questions to printed material
1rrespect1ve of locatlon has a direct faC111tat1ve effect on 1earn1ng
because questlons modlfy a learner s mathemagenlc behav1ors It should

&,
also be noted that similar f1nd1ngs were conflrmed by Brody and Legenza

(1980) who state that locatlon and type of picture affected readlng '

.comprehen51on

Relatlvely few studles have used hlgher-level questlons to sub-

stantlate this conc1u51on (Dayton, 1977). However, Watts and Anderson

(1971) who used appllcatlon questions, and Felker and Dapra (1975) who

employed comprehension questions? indicate that the use of questions can

‘ encourage learners to perform transformations of the printed instruc-

tional stimuli. This study conéerned itself with,the‘effects of both

knowledge and higher-level questions, 1i.e. application, _analysis,‘j

I
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‘Rothkopf's mathemagenic behaviors in their research design.h,The Dayton~‘

AN

synthesis and evaluation questions.” Further, since the deveiopment of

the theory of mathemagenic behavior has been based on learning from

14

printed<material (see McConkie, 1977), this study explored new ramifica-

tions by lnvestlgatlng the non-print medium of telev151on

Although there are a number of studies wh1ch have 1nvest1gated the‘

insertion of questlons ;nto films (Hoban and Van Ormer, 1951; Lumsdaine,

May and Hadsell, 1958; Teather and Marchant, 1974), few have ‘considered

~ and Schwier (1979) studies, described in'detail below, provide the most

recent ‘account of an attempt to apply mathemagenic activities ‘to
learning cognitive skills- from fixed-paced, fixed-sequenced media.

These experiments were performed to explore the effects of postquestion

treatments on learning from the fixed-paced, fixed-séquenced medium of a

slide-tape presentation.

The ;first experiment attempted to determine the facilitative

effects ofvinserted postquestions..,Onebhundred and forty-three college

students were asked to indiziddally view a 14.5 minute slide-tape

program. Students recelved 1nserted or grouped postquestlon treatments '

Factual knowledge questlons were presented ‘in wrltten form on the

progectlon screen When the questlon slldes appeared the studentst

stopped the tape recorder and answered the questlons ‘The questlons

remalned on the screen until the student reactlvated the tape recorder.

NewmanPKeuls prOcedure indicated that'the'intentional learning means for
both the 1nserted questlon and grouped- questlon treatments were: s1gn1f1-

cantly greater than for the no questlon treatment at the p'< 0.05 level

18

- Two days. later, treatment students completed -a learnlng test. "The



The dlfference between the 1nserted- and grouped;questron’treatments was

not‘statlstlcally significant" (Dayton and Schwier, 1979 p.105).

The second experiment investigated the effects of aptitude on

inserted questions and the effect of the . questions on learning‘
.efficiency. Based on their Scholastic Aptitude Test‘(SAT)~scores, 45

" freshmen college students weré randomly selected from-a stratified

~ sample. Five subjects were placed in “each of ‘nine cells The matrix

table ‘had. the follow1ng six labels Treatment--no questlons, inserted

,questlons, grouped questlons; Aptitude--low, medium and high.'» All

students received the "same slide-tape set ‘and followed the same

- procedures as in Experiment 1. However, unlike the first investigation,

students completed the»treatment_ahd poSttestrduring a single session.

The Newman Keuls procedure "... indicated that for intentional learning'

»

the ‘mean for the 1nserted questlon treatment was significantly

(p < 0. 05) greater than . that for the grouped-QUestions. treatment"

(Dayton and Schwier, 1979, p.106). The gronped-question treatment was

significantly 1ess-'efficient' (i e'; fewer correct responses within a

given . perlod of tige. as compared to other treatments) for 1ntent10nal
‘learnlng than either the ‘no- questlon or 1nserted questlon treatments
“No other 51gn1f1cant effects or 1nteract10ns were. found

In the third experlment an attempt was made to repllcate the

f1nd1ngs of Exper1ment 2 on learnlng eff1c1ency w1th a younger populaf'

tion and to 1nvestlgate apt1tude by treatment 1nteract10ns among the
.questlon treatments, verbal ab111t1es and fleld dependence 1ndependence

of the subfects " One . hundred and elghty elght Junlor h1gh school

?studentsv were 'randomly ass1gned to treatment groups--QS to the

‘no-question treatments,- 93 to the inserted postquestion treatment.

4o
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Students V1ewed a modified version of the slide-tape presentation used
‘in the previous two experiments The narration on the tape wgs adJusted
to the reading level of the students. The fourteen factual 1ntentlona1
multiple-choice questions were -randomly -distributed throughout - the
presentation The inserted postqhestions were found to improve inten-
" tional learning,‘but they d1d not affect learning eff1c1ency (the number
of correct responses 'in. a given. period of time). No s1gn1f1cant

aptitude 1nteract10ns were found.

These three experiments on slide -tape presentations produced the

fol}ow1ng 31gniflcant results:

'1. Inserted postquestions can’ lead to greater 1ntent10nal learning

2. Inserted postquestions do not appear to affect.1ntentional‘learn1ng
| efficiency.p,l | | | | .
3.'v“Grbuped.postquestiOnSEdecrease'intentional learning;efficiency.

In addition to the above

No 51gn1f1cant interactions were found between the question

- treatments and the three aptitudes investigated (scholastic
aptitude, verbal ability-and field dependence/independence) on

-‘any - of ° the dependent measures (intentional learning,
incidental = learning, intentional learning efficiency and
1nc1dental learning) (Dayton and Schwier, 1979, p.111).

The- follow1ng aspects limit the general appllcation of the Dayton

and Schw1er (1979) studies

,'L.v No mention is made by the 1ﬂvest1gators of the relevance (meaning-
‘fulness) of the chosen topic to_the subjeCts. Was the slide-tape
presentaﬁion:'on Nigeriani independence' relevant -to liberal arts,
freshmen or,junior‘high school students? Did the materialirelate
to other facets of the students' educational p;Egrams? - If the
Studentsvfelt'that the treathent'was a SuperfinUS’or irrelevant
exercise,_they may -not have paid significant'abtention to it.

P

J
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Dayton and Schwier considered the effect of motivation on 1earning.
'They presented studqnts with - 51lver dollars, movie tickets and
mllkshake‘ coupons to. encourage their. participation. In theory,
this idea would appear to be ideal becanse the students would be
motlvated towards doimg their best. However;'it is’unclear as to
.whether movie tickets or a milkshake are adequate learner
stimulants-that woulalaffectvqll studehts equally. Further, in the

:

t&pical'school setting, students are not faced with such induce-

‘ments. Therefore, how can one apply the results of the studies to

actual classroom settings where non-material forms of motlvatlon

are used i.e. to pass the course or to learn for oneself”
'Only the effect of prelnstructlonal strategles on the 1earn1ng of
factual 1nformat1on was\examlned by Dayton and Schwier. The higher
cognitlve tasks which .are included in the majority. of school

curricula were not discussed.

—

The reader is notv{nformed as to what aspects of the slide-tape

presentations were examined. The test question may have been based -

on the visual or auditory components.
‘ Since the students in Exper1ment 1 were permltted to view the
'1nserted questlons for varying 1engths of time, results derlved

from d1fferent students were not d1rect1y comparable

The sllde-tape program ‘in Experiment 1 could not be classed as.

belng truly fixed-paced S1nce the completlon txmes for each student

var1ed. The pace of the program was learner controlled E .

In Experiment 2,,a small sample of 45 participants was utilized.
Only five subjects were placed in each cell of the 3x3 design. The
reliability of the'test results lsithns open’to ouestion.

Ea

21



8. Since delayed retention tests were not employed, except in Experi-
ment 2 where a two-day delay was 1ncluded one can infer that the
studies actually measured immediate recall rather than long-term
learning.(

It is hoped that‘thegabdve aspects of the Dayton,andlSchwier (1979)
studies were eliminated or minimized in the study that is outlined in
this document. In thlS study, 225 grade'seven and 225 grade eleven
students formed- the sample population.. Thetefore, ’there wefe 25
students in each cell of the data matrix ‘ Students recelved instruc-~
.tional ob3ect1ves and advance organizers which had been operatlonally
dE£1ned. In an instructor- centered setting within a spec1f1ed time, all
students viewed a flxed -paced, fixed-sequenced, non-prlnt learning
material. - This materlal was related to the students existing course
work. After th1s act1V1ty, students took an 1mmedlate and a delayed-

l

retentlon criterion test. These tests consisted of questions based on
varlous 1e;2!s of Bloom's taxonomy and wereidesigned to inyolve both the
iconic and auditory stimuli‘presented via the video-displayed material.
In the present study, no material inducements'were offered upon comple-

tion of ‘the learning material. However this study attempted to maximize

 the .ego-involvement of the subjects  (see ‘Ausubel, 1960). After the

stude completed the criterion test, their tests were graded. The

ch member of thevclass were posted on the class notice

N

rocedure was thought/toAbe more representative'of actual

4

¥ vouchers.

ttice than the distributionof motivational devices such as .
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2.4 The Preinstructional Strategies

In the previous section, advance organizers and instructional

objectives were identified as the possible means by which the attention

of the learner could be altered. This section presents the theoretical’

~ .

and empirical data that supports the use of these devices in an instruc-

tional setting. &
_ 0

*

2.41 Advance Organizer

 After proposing his own learning theory, Ausubel (1963, 1968)
_suggested Athat advance 6rgdﬁ§zers coqld. be‘ used to enhance student
learning. The following is a description of his theory and a presenta-

'tion of the reséarch ~finciings which tested his claim that general
abstract statements placed before material to be learned would be bene-
ficial to the learngf.

HAlthough specific features oflAusube1;$ theory are unique, it is
related to the ideas of many theoristshgﬁd practitiopers th believe
that speciffc information must be placed in some form{of structpré Af it
will‘be gapidly forgotten (Bruner, 1960; McDonald, 1965; Schwab, 1972;

" Tyler, 1950). Learning that is part’ of an intégraéed whole achieves a

meaningful context and is thus retained.

Ausubel states that meaningful 1earding refers "primarilyw to a
distinctive kind of learning process and only secondarily to a meaning-
ful outcome" (Ausubel, 1963, p.21). The learner must employ a meaning-

ful learning set and the material to be' learned must have potential

relevance to the learner. The learning process is termed meaningful

7 : ,
when it considers the nature of the task and the learning set of the

learner, and integrates new information into the existing cognitive

“structures.
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For Ausubel, the most important prerequisite of meaningful verbal
learning is the ''existence of a cognitive structure that is hierarchi-

cally dtganized"-(Ausubel,'1963, p.24) so that one idea or concept will

e N

subsume or incorporate les§ inclusive concefts. This idea is supported
by Bell (1951), Bloom.¢l956),'Gagné (1970) and Piaget (Flavell, 1965)
who state” that meaning has different levels, with the higher levels
being dépendent on the lower levels. The process of leérning involves
the organization of ney material into the cognitive structure so that a
hierarcky of suitable anchoring ideas will be forhed (Ausubel, 1968).
Each anchofing'ideh or subsumer, will be linked‘to'the,negt higher step
through the process of subsumption. |

Due to the limited caﬁacity of the learmer's information-processing

system (see Broadbent, -1970; Jacobson, *1951a, 1951b), Ausubel and

" Robinson (1969) believe that the mind does not deal with -every minute

bit of information that impinges on the learner, but rather with the

essence of meaning (see Béll, 1981). As meaningful information is taken.

in from the environment, it interacts with the existing structure. Each
LS v b :

piece of new information is placed or assimilated under .an appropriate

concept locus' in order to provide anchorage but may later be transferred

-

to a different locus. If the learning material is a specific example of

-

a concept that already exists in the cognitive structure, derivative
e : - : :
subsumption is said to have occurred. 'Correlative subsumption occurs

when the new information is-an extension or elaboration-bf previously-
learned concepts (Ausubel, 1968). If the learning material cannot

fit easily into a concept that already exists in the cognitive

structure, the learning material may pr&mote the establishment of a new

concept locus. This process is referred to as accommodation. As time

14
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passes however, obliterati%f subsgmption, occurs in which the mind
attempts to egonomize by making generélizations out of the m%ny specific
bits of information. Details ma§ be differentialiy lost or forgotten in
this process. A new or modified subgumer is. then formed. Meaningful
learning haS'occurred‘if thére is a change-ih the cognitive structﬁre.

In the instructional process, Ausubel states thaﬁ it is' necessary
to establish or find a subsumer within the learner's cognitive structure
so there will be an anchor to which.the new learning material can be
linked. Without a subsumer, the information may be lost because it is
not recognized as being meaningful or because it may be misclassified in
the cognitive structure, thus making transfer and retrieval processes
'inefficient. If one is lacking a subsumer or wishes to establish an
anchor in thevexistihg cognitive structuf;, Ausubel proposed and empiri-
célly verified that an advance o;ganizeé should be utilized in the
instructional process to ‘relate the potentially meaningful learning
méterials to the existingvcognitive structure of the learner (Ausubel,
1968, 1978; Ausubel énd Fitzgerald, 1962). Thus, the advance organizer
becgmeé a link between the poﬁenﬁial meaning of the subjfct matter and
the actual meaning of that material to the.particular learner. poﬁse-
qﬁeﬁtly, the use of advance organiZérS‘should involve derivative and
correlﬁfive subsumption, as Yell a; accomquatioﬁ.

An advanced organizer can be definéd a; "an appropriately relevaﬂt
and inclusive introductory material ... introduced in advahce of
learning ... aqd presented at a higher level of abstraction, generality
#nq inc%usiveness"*(Ausubel, 196%: p-148) than the learning material
‘  itself. The organizer functions to "provide ideational scéffolding'fqr

the stable inéorporation and retention of more detailed and differen-
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tiated material that follows'" (p.148). The ideational scaffolding in

the cognitive structure is the hierarchy of subsumers. If the learner

does not have the necessary subsumers, an expository organizer must be

used to produce inclusive subsumers that relate existing ideas in the
cognitive structure to the detailed information in the learning material

(accommodation). If however, the learner already possesses relevant

subsumers, a comparative organizer might be needed to relate the

incoming information to the various existing subsumers by explicitly
pointing out the principle similarities and differences among them

~

(derivative and correlative subsumption). The main purpose of an
advance organizer is to enable the learner to structure new incoming

material by -effectively utilizing his/her existing knowledge. .

An advance organizer is not an overview or summary. The latter is

~

normally written at the same level of abstraction as the material to be

/7

learned and lacks specific detail (Chaudhari and Buddhisagar, 1980).

For example, some summaries contain sentences which are embedded in the

learning material. An advance organizer is a general inclusive. idea,

which is written at an abstract level relative to the instructioﬁiL\

material and is presented before the materiai. The advance organizer
.provides a‘conceptual framework in which specific, more differentiated
material is placed. In order to be effective, an advance organizer must

‘be capable of organizing the new material and must be cleatly understood

i
M

by thevléarner.

'Ausubel and his associates conducted studies which provide an
empirical and theoretical basis for advance organizers (Ausubel, 1960;
1963; Apgubel and Fitzgerald, 1561;01962; Fitzgerald and Ausubel, 1963).

Since the publication of his original works, numerous studies/ﬁave been

A
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performed. This paper‘will present only a briet overview ot specitic
studies and literature reviews by Barnes and Clawson (197%), Blanton
(1971), Blaﬁton and Tuinman (1973), Christie and Schumacher, 1975,
Hartley and Davies (1976), Livingston et al (1979), Luiten, Ames and
Ackerson (1980), Kozlow and White (1979), Mayer (1979), Novak (1977),
Ring and Novak (1971), and West and Fensham (1974).

The later studies (after 1967) were carried out by investigators
who not only widened the area of inquiry, but used more complicated
methodological and statistical procedurgs in an effort to overcome some
of the problems inherent in earlier studies (Hartley and Davies, 1976).

Of the 32 studies analyzed by Barnes and Clawson (1975), 12 demon-
strated significant facilitative effecﬁs. Therefore Barnes and Clawson
acknowledged that the '"efficacy of advance organizers has not been
established" (p.651). They also examined the following variables:
length of the treatment, ability levels of students, subject area being
studied, grade level, type of organizer and level of the learning task.
The reviewers were not able to state clearly the effects of these
variables upon the use of advance organizers. However, in a recent
article, 'Chaudhari and Buddhisagar (1980), corroborated Grotelueschen
and Sjogren's\(1968) statement that students classified as being highly
intelligent perforﬁ significantly better than those who possess low
intelligence when both groups receive written advance organizers and
learning material. |

-Kdilow and White (1979) wished to correct the shortcomings of
previous advance organizer study reviews, such as those conducted by

Barnes and Clawson (1975), and Hartley and Davies (1976). Glass (1976)

sugggizi\jfit meta-analysis be performed on existing research to study

e
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the untapped knowledge that has faitled to be revealod by non-statisticel
teviews (1976, p &) In ordes to use Glesn's suggestion, Koglov and
White examined b studies. They stated thet s geasesl "advance urgan+
tzers are probably more Jikely to ashow facilitative effects whes the
reading level {8 appropriate to the grade level, when the rate of ta;¢ﬂ~
duction of new idess i3 slower, vhen the vontent is less tomplex, and
when students are given more Uime Lo process the asdvence organiger
information” (Kozlow and White, 1979, p W) TN sadditian, advance
organizers were more effective wvhen they were used &l higher grade
levels and for the claasification of conceple It s alsc suggested
that comparative advance organizers are more effective than expository
ones. In a senae all expositlory organizers have attributes of & compaer-~
ative organizer because i1t would be difficult to imagine the use of a
preinstructional strategy that has no rélation to the learner’'s experi-
ence, and learning materisl that lacks some torm of structure.

Mayer (1979) sugiettn that in general, research studies oa organ-
izers will show no significant difference if they do not take iato
account the type of cognitive theory i1n which organizers can maximsize
their potential. He advances three cognitive theories and states that
the "advance organizers can influence the outcome of learning 1f used in
appropriate situations ..." (Mayer, 1979, p.371), such as those which

”

require the use of the\ assimilation encoding theory. This theory
;rovides several reasons for the success or failure of advance
organizers.

1. The advance organizer wq@pld be unsuccessful if the content and

instructional procedure already contains a form of organization

that could relate to existing cognitive structure. This 1s in

8



agreement with Meyer and McConkie (1973) Vho state that "recall for

- ‘b . . ) . . .
units low in (the) structure was considerably better than recall
for units high in (the) structure."

2. The_advance'organizef must encourage the learner to integrate the

[

new information.

3. If the learner already poseesseé a set of teleVant subsumers er
bﬁestiexéerienceseand knowledge which s/he has incdrﬁorated using
‘hls/her own §trategy, then advance"organlzers may not be effectlve
'(Mayer #1979, pp.375j376). | o ' | B . o

Tofprove that~his theori‘wa; corfeCt; Meyer conducted nine studies.:‘ﬁe

reports;that,"aannce organizers, when used in apptdpriate siteations

aﬁd wheﬁ'evelueted adequately, do appearvtd influence the outcoﬁefof
leerniqgﬁvkﬂayer; 1979; p.381). ﬁeyer states that the qﬁestien:that

S

should bézgéked is not '"Do advéncexorganizers facilitate learning?" but

rather, "What is learneé\Xhen'adVanCe organizers are used and-under what

- .circumstances?"

The results of recent advance 6rganizer studies (see Hartley and
. . [ “ : : ’ ’ .

- Davies, 1976) do not illustrate a clear case fé:‘the use of organizers,

but at the same time. they do not state that advance organizers have a
. o :

»

.negatiQe effect op{the_learning process. In. the in}erpretatipn'of these
~study reeuits,vKozlow and'White (15795 indicate that'there arevthree
‘éautions ‘that should be ndted; -First ‘sote of the non-51gn1f1cant
‘results may be due to “the 1nab111ty of the student to comprehend(the

-abstract informatlon contained within the organlzer. Secondly,'ln the

findings’which demonstrate;the s{gnificant'fécilitative effects of‘the
’ /\
advxnce organlzer it is posslble that the advance organlzer contrlbutes

e [

-dlrectly to the answerlng of test questlons Also, the 1nequa11ty of

[

study time for treatment groups mgythave affected the research results.
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The literature examined to this point has indicated the extent to

thch gdvapce 6rganizets ére suécessful in instructional{séttings, and
>it éugge§ted how, the fesearch could‘be improved. Addition#l suggestions
are ouﬁlined below. Probébly the>most}€¢essing probiem Suggested'by
ﬁbséarchers and reviewers (Hartley and Davies, 1976) is that an opefa-

‘tional définition for the advance orgapizer'mustAbeﬁdetermined. Ausubel

(1973 indicates that he had defined it as introductory material at a’

higher level of abstraction, generality and inclusiveness than the

learning passage itself. However, he also states that a more limiting
L . ! :

défiﬁition would not be possible without considering the nature of the

leérningv_material, the age of ;he leafﬁér and the ‘dégree of prior

famiigafity,with the’léarning passage (see Ausubel, No?ak and_Hanesian,

1978). Thié may be true, bﬁt'the_fac;-remaius tﬁat orgaﬂizers vary so

widely in gcqpé and format that if re;éérchers cannot dete:mine wpqt an

organizer is, then it would be diffitplt for those educators less kndwl-

edgeable'in the field‘to‘seleqt»or,deSign their :wnﬂ |
Mayer'v(1979) offeré » the fpilowing ggidelineé for effectivé

brganizér productioﬁ (1979, p.382): -

. S .

1. DoeS‘thé organizer allow bne»to generate all or some of the logical

relationships in the to-be-learned material?

2. Does the organizer provide a means of relating logical relation-

ships in-the to-be-learned material?

o

‘3. Is the organizer léarnable?‘._. | . ‘ : ‘ .

4. Would the learner normally fail to use an organizing assimilative

o .

‘set for this material?

Once the ‘organizerﬁ has been constructed, Mayer (1979) duggests that

judies should be asked to determine whether the materials to be learned

a
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~.can be subsumed by -the main~ concept 1dent1f1ed in the organizer. This

procedure was followed 1n the present study ' a .

s ¥

It should be noted thatlthe type of advance organizer described by .

Mayer is only ‘one of many possible types of‘adVance organizers. They -

-may take;various forms such as the graphic#word organizer suggested by
Barron‘.and Stone (1974), the instructional- sequence relationship
.spec1f1ed by Merrill (c1ted by Crawford '1977), those proposedo by,
‘Ausubel‘(l963, 1968), or‘the’modified Ausubelian version suggested by
Mayer"(1979). In order -to provide a list of easily’ recognizable

characteristics, Similar- to those developed ‘hy Mager (1962) for

behaVioraliobjectives, the successful organizers should be checked to

KV

determine their common eléﬁents- (see Koran and Koran, 01973). I'f

o

Ausubelfs (1978) theory regarding organizers is true, a simple format.

for an organizer may not be found Instead an aptitude trait treatment

- form of research would have to ‘be embarked upon in order to- yield

| significant results‘ with' learners differing in age, cognitive style,

" naivete and competency, and with materials differing in organizational °

)

properties .and subject matter This studv foCussed‘on the interaction
- of treatment, age, and general cognitlve ability when students are asked
to 1earn ecological information from video- dlsplayed material

Another aspect of advance organizers that must be examlned further
" deals with the conditions under which organizers are successful Based
on the research findings, it appears that' an organizer can be used
successfully 1f the advance organizer is written at a level that
hstudents can comprehend' and if 1t ‘encourages students to 1ntegrate new
concepts into their cognitive structure .Advance organizers can be used
~in situatlons where, learners lack the necessary rich set of subsumers or

~ “strategies for dealing with new information, and in circumstances that
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provide learners with an adequate amount of time to process the prein-
structional strategy.

In discovering the conditions under which organizers are successful

'Barnes and Clawson (1975) and Kozlow and Whité-(1979) emphasize that

conclusions made from research findings mug@’not be taken as the last

word unless the experiments themselves have met all conditions for valid
experimental research. Each study must include

independence of subjects, usewthe appropriate statistical
tests, test for mastery of the organizer prior to ‘the presen-
tation of the material to be learned, be certain that the test
of the advance organizer and all ‘tests of the material to be
‘leéarned are different from one another, 'include a retention
measure if possible, follow established procedures for test
construction and wmaintain high reliability and validity"
(Barnes' and Clawson, 1975, p.657). o :

‘The Jist of the conditions above inclades testing for the mastery

of the organizer before the experimental procedure is initiated. This

particulér point' is important since the research results will prove

insignificant because the organ%zer will not promote a change in the

cognitive structure if no chahge is féquired‘ In other words, if a

subsumer already exists, them the organizer will have no effect. As

- pointed out by Ausubel (1978) and Lawton and Wanska‘(1977), few studies .

have‘aécountgd for this'cbnfounding‘vgriable;"Détermining pr@ér to an
'experiméht which:subsumers énd 1éarningustrategies,exist‘in the cogni-
rtive=structuré whileiminiﬁizing'thé effect on the poSttest~résult$,’i$
not an’eaéy task. Pretesfing may‘iniﬁiéte_éognitiVe festructuring prior
to the advance brgaﬁizer. To minimiZe'this‘prbblém in research design,
'Céﬁpbell and Stanléy (19635 have suggested'designs such as those that
ihcbrporate equivalent groups. This'la;ter résea?ch design will;fqrm

w

the basis of this'inyestigétion.
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! | It should also be noted that even though a research study ‘has been
de51gned and 1mplemented with great care, non-s1gn1f1caut results may
still be produced. 'Posttests that only assess concept-definition,~
recall %r recognition are open to rote-learning'contamination in which
organizer; will shov' no effect (Lawton and Wanska; 1977,v‘p.243).
'Criterion tests‘that require only verbatim retention of material willbbe
iuappropriatepfor testing the positive facilitative effect-of organiaers
on meaningful learning (Ausubel, 1978, p. 254) Tests that deal with ’
\hlgher-level questlons requlrlng students to ut1112e the comprehen51on .
and appllcatlon aspects of concepts in this study. |

If however, organlzers are not found to be consistently effectlve
under specified conditions, one must surely ask not only whether advadce
oréaniZer;‘are an effective means of generating subsumers; but whether
Ausubeﬁ'e theory is‘the correct paradigm to work with. Alterhateiv, his
theoryfmay‘be correctr but the organlzer may not produce subsumers
Mayer (1978, P- 886) states that when 1nformatlon has been produced in a
logical manner or when texts are written that provide transitions
between,sections, organiaers prove to be ineffectivefp‘If thiebis the.
case,‘alternative explauatious for research results must be sought.

Despite the voihme of literature that has been produced, only a few-
have dealt with noneprose advance organirers. Tﬁe Nugent, Tiptonband
Brooks: (1980) 'study‘ is one example. The researchers presented .943
~students - in, two basic-collegezchemrstry courses with a 2.5°miuute teie?
viéed vignette concerned.with the conflict of job preseurespand personal
values. _A]narrator,delrvered a twentyésecond advance organizer while

inconsequential introductoryiscenes were displayed. The control group

did not recieve a '"voice over" advance organizer. - The content of the



program immediately followed the opening scenes and the advance

organizer. . The design of the experiment enabled one to consider the
AN
comparisons between groups of students who receive:

1. advance organizer and no advance organizer;
2. titles and no titles; and A
3% advance organizer and titles, and no advance organizer or titles.

The results of the study réveal that the advance organizer signifi-

. - . [ .
cantly increased . comprehension, but significantly decreased affective
. » X e ' :
response and- ratings of program appeal. The advance , organizer

restricted students' thinking but provided a- geheral structure that

enabled studénts to infer main ideas from specific events. The absence
e AN . ‘ ) :

of a title was more facilitative  to effeqfive responses .for higher

ability students. To summarize, the Nugent, Tipton and Brooks study

reveals that the advance organizer does not enhance affective responses

Bht eoes gacilitate‘cognition.

Howeve;, vthe cenclusions of the study .cenhot "be. taken at face
value. -There are a number of possible flaws in the tesea;ch_prbcedures
and'desigdAwhieh may have led to.the stated findings.

l.e The televised instruction’wéS extreme1§ short. It is Q}fficult to
~assume thet the'findings of the study as a result of annexposure to

a 2.5 minute pregram could lead to accurate results.

2;’ Contrary _ﬁo the procedures foilowed _in. many studies which use
advepce‘ofganizers{‘ihe students were presented witﬁ the advance
organizer.‘immedia;e1y4 before ihe ipstructional material was
,1presented.' Therefore the necessary ;ubsumere may not have been
‘estaelishedbeefore the leafning materiellwas presented. Howe?er;
the sﬁudy did appear to suggest thatlthe subsgmers had‘been formed.

o



An open-ended question, whose answérs were rated on a five point

scale, was used to determine students’ comprehension, of the

learning material. Due to the interpretation procedures utilized

by these researchers, it is possible that the reliability of these

' data might be questionmed. A sefies_of multiple-choice questions

would have provided more reiiable data.

The conadusions of the study were based- on the examination of the

 immediate pbsttest or immediate questionnaire results. Due to the
short time ‘period of the learnlng materlal and the absence of a

“substantial delay between v1eW1ng and testing, it is p0551b1e that

only recall was measured and not learnlng .

In order to avoid a number of the above mentloned d1ff1cult1es the

study conducted here:

1.
2.

included a longer instructional television program;

: o
was designed_to permit an interval of time between exposure*to the
edVance forganizer and leérning material thereby foetering the
establlshment of subsumers; B ’

utlllzed a serles of multlple -choice questions ‘to measure different
levels of'cognltlon; and

measured the retention of:the leeruing material on a delayed—reteb-
tion test. |

v

Ausubel's . theory has been restrlcted to verbal learning, and has

been tested exten51vely w1th prlnted 1earn1ng materlal To test whether

// ’

the same theory is applicable to learning from;audioViSual material,

~ educational technologists sheuld deéign and test advance orgahizers for

use in audigvisual settings (Kozlow and White, 1979).
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2.42 Instructionaf Objectives

Advance organizers ‘and 1nstruct10na1 objectives -evolved differ-

~ently. The Ausubellan-qdvance organlzers are based on the theoretical

construct’ of the subsumption theory, whereas instructional objectives

~are based on’ the practical intuition of the prectitioner, and the need

to define téaching and learning in terms of observable performances (see

Gronlund, 1973; Mager; 1962; Popham and Baker, 1970; Skinner, 1968a;’

Tyler,' 1950).  Although developed under a behavioristic- paradigm,
inetructiOnal ijectives appear to'be congruent wlth both the emerging
cognitive periPECtlve in educational technology (Sprague, 1981), and the
construct of the. mathemagenlc process (Rothkopf, . 1971).

The “use of instructional obJect1ves by educators relies on the
assumption that if the learner is told what is expected .of h1m/her, s/he

will learn more effectively. This assumptlon is supported by the work

of several researchere (Duchastel and Brown, 1974; Frase and Krietzberg,

1975; Rofhkopf and Kaplan, 1972). Instrdctional_objectives function to

simplify the Stimulus environment by reducing’the number of irrelevant

.bits of information that impinge on the learner and also modifies the
subsequent test perfq&pance'(Frase, 1975) .
Depending on their proponé&ts instructional ObJECthES are

labelled as behavioral obJectlves, performance ObJECthGS or educational

obJectlves (see Sprague,°1981).v Irrespective of the label used, objec-

tives indicate what the learner is expected to do after the learning.

activity has been executed. " Instructional objectives vary from being

very broad, as those promoted by Eisner (1969) ‘or very specific,’ as

‘those suggesfed by'Mager'(1962) and Popham (1969, 1973). The latter

form appears. to be more prevalent. Mager (1962) stated that.an«objec-

- tive must include the following parts:
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1. identification of the learner; ‘ f

‘2. the performance expected;

3. ;the conditione uﬁﬂer which the learning task will be performed; and
4, the criterion of success (usually expressed in the percentage of

correctly answered questlons)

There is a great deal of dlsagreement concerning the use of objec-
tives (see AmmOns, 1979) For example, Cronbach (1971) indicates that
using obJectlves means reduc1ng the theoret1ca1 constructs or 1ntang1b1e
phenomena, such as knowlng and understanding, to observable, measurable

ferms. This usage prevents the creation and application of abstract

T

vphenomene which have guided our thoughts for centuries. Others (Eiseer;

. {
1967; Ebel, 1970) believe that instructional objectives will lead to

cohvergent tr1V1a1 thinking that limits the growth of the individual.

.Merrlll (1970) reports that reasoning ab111ty is. reduced when obJectlves
are available for student use. Conversely, proponents of instructional
kobjectives spch a Popham (1969, 1970), state that instruetional objec-
ﬁives are needed eo render‘%thev implicit educetional goals explieit.
Gagde (1965) suggests that #y providing students with objectives, the
student ceuld not only better orggnize his/her instructional time, but
could also evaluate his/her own progress. Frase (1975) proposes;thgt

external goals, objectives being an example, influence the internal

goals of the student because ﬁhey have'the potential tb change learning’

behaviors; so the use of objectives would ' selectively direct the
student's attention.

Since 1950, and especially after the publication of Mager's book

entitled Preparing Educational ijectives‘(1962),Amany researchers. and

- reviewers (Barth, 1974; Duchastel and Merfill, 1973; Hartley and Davies,
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'1976; Kaplan a;d Rothkopff 1975; Lawson, 19763 Merri}l, 1974; Melton,
1978; Olsen, 1973; Walbessef and WEisenburg, 1972) have studied the
effect of instructional objectives on student leafning from printed
proée' material. Similar to the findings 'pf the 'advance organizer
researcﬁ, in#tructional objective studies have produced mixed results.

The brief literature review that follows outlines the effectiveness. of
) |

< :

this preinstructional strategy, and the conditions under which instruc-

tional objectives may be successfully employed.

0

Blaney and McKie (1969) repbrt'that objectives are more effective

than "general introductions or pretests. Tyler (1950) and Oswald and

Fletcher (1970) support the use of general objectiyeg, while Dalis
(1970) and Rothkopf and Kaplan (1972) favour the moré specific objec-
tives. - Jenkins andvDenop(1Q71) and Janeczko (1972) state that there is
no-significaht difference betwéen the effects of sﬁécific and general
objectives. = However, one of the probleﬁs with these compériéons of
effectiveness is that with the use of a wide variégyvof operational’
definitions of instructisnal objectives,-it becomes difficult to compare
results and make_v#lid generalizations (see Tyler, 1964). This study
used objectives that were written in the form sugge¥ted by.Mager (1962)

3
and. Gronlund (1978). '

The Rothkopf and Kaplén (1972, 1974) studies state that the use of

behavioral objectives enhances intentional and incidental learning.

Perhaps if one can argue’ that behavioral objectives and imserted

questions are similar because both direct the student to a goal, then

the results obtained from research involving inserted questions may

provide additional information. If this argument is accepted, then the .

work of Frase (1967, 1970), Frase and Kreitzberg (1975), Rothkopf (1966,

3
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1973, 1974) Rothkopf and Bibicos (1967), Royer (1977), Sanders (1974);
- and Santies;eban and Koran 1\(1“977) may shed some new light. These
‘researchers state that postquestions generally tend to be more effective
‘than prequestions and that they facilitate the learning of i;cidental
material more than do prequestions.

A rationale for the above results is effered by Kaﬁlan and Simmons
(1974) and McGraw and Grotelueschen (1972). They suggest f£h§§ the
processes of repetition, selection and search ‘affect the subject's
ability to learn from ebjectives. When objectives are placed before the
material to be learned, the learner ?s directed towards specific-items.
Once these items haVe_been’located, the learner.proceeas to find the
vnext piece‘ of information‘ dictated by the instructional objective.
Irrelevant information is passed over quickly. This p}ocedﬁre enablee
~ ome to écéuire intentional or objective-relevant knowledge (Wittrock and

Lumsdaine, 1977). Conversely, when objectives are placed at the end of

a sthdy, the learner carefully examines all the information presented"

since s/he is unsure of what to look for. After reading the objectives,
the leaFner ‘then searches through all the incidental and relevant
material for the. information required. . 'Not only does s/he acquire
intentional knbwledge as specified by the objectives, but also inci-
dental knowledge, since the latter was examined‘ on his/her initial
reading of the material and again during his/her search for ;bjective
relevancy. Thus, a selective attention model appears to explain many of
the recent findings abqut adjunct questioes and objectives (Wittrock and
tumsdaige, 1977). N

o ~

To . this point _the benefits of placing qﬁestions before and after

AN

" text material have been considered. If questions are grouped and
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spreaa throughout the text, Kapian (1974, 1976a) states that this method

.of.part-presentation results in greater intentional learning than whole

presentations. However, the inspection time for part presentations is

‘greater than those obtained from whole presentations. Contrary to

Kaplan's findings, Papay (1971) reports inconclusive results for inten-
tional learning in situations involving pagt and whole presentationg.
| The number of dbjectivgs and theaquantity/of material to be leirned
may also affect the effectiveness.of objectives (Duchastel and Merfill,
1973). Rothkopf gpd Kaplan (1972, 1974) indicate that intentional and
incidental leérniﬁg increase with the number of objectives used. At the
same time,\ there is a decrease in éffect if the number of relevant
sentences is increased. Similar results are repérted by Rothkopfkana
Billington (1975). & H
However;ﬁit should be.ﬁoted thaﬁ in an instructional setting, the
emphasis is on iﬁténtionai learning. This type of lébrning is normally
classified in a manner‘similaf to Bloom's (1956) taxonomy of the cognif
tive domain. Of the seven studies investigéted by Duchastel and Merrill
(1973), onlyz that; of Papay (1971) yielded significant results when
knowledge aﬁd 'h;;her levels of learning weré used as éri}eria. The

difference was only apparent on the posttest and not on the\gflayed-

retention test. Thus, Duchastel and Merrill were unable to make

generalizable statements regarding a significant interaction of objec-
tives and types hﬁ learning. However, Hartley and Davies (1976),”who
reviewed ~ 40 empirical studies  that focussed on preinstructional
strategies, were able to make the following tentative statements:
Behavioral objectives do not appear to be useful; in terms of
ultimate posttest scores, in learning tasks calling for
knowledge and comprehension. On the other hand, objectives do

appear to be more useful in higher learning tasks calling for
analysis, synthesis and evaluation (p.250).
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The effectiveness of objectives appears to vary with the character-
istics of the learner. A few of the significant findings are presented
below. According to Smith (1967), slow learners appear to benetit from
" the use of instructional objectives. Perhaps %Pis is because the objec-
tives act as supplanting devices (see Ausburn and Ausburn, 1978; Bovy,
1981). Cook (1969) indicates that the middle ability students profit
‘most from an objective-hierarchy tréatmént. This was the type of_treat-
ment that was included in the study described in this document. Based
on Etter's (1969) findings, high socioeconomic males score significantly
higher than other groups when objectives are used. Behavioral objec-
tives can reduce the level of the subjects' anxiety in a 16ﬁg-ierm study
(Merrill‘and‘Towle, 1971).

Perhaps the most important student variable is motivation. Again,
if one can accept the premise that adjunct questionégﬁre similar to
instructional objectives, the work of Frase, Patrick and Schumer (1970)
may provide useful information regarding this-Qariable. In order to
assess whether motivation affects the use of pre- and postquestions, the
researchers employed three levels of incentives. Postquestions are
reported to be effective under low incentive conditions. However, as
the level of motivation increases, the prequestion and control groups
produce an increasing number of correct responses. One should note that
in the majority of classroom settings, the incentive to learn may not be
as great as that which was exhibited in this experiment; nor could one
expect that this high state of motivation would be maintained for an
extended period of time. - The role that motivation will play in this

study is addressed in other sections of this document.
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When objectives are utilized, the amount of lrarnin( time quuqud‘
. "‘v .
by o student varies greatly. Mager and McCann, and Allen al&hﬂwﬁﬁualdf
- M_,J « “.' R

(both reported by Mager and Clark, 1963) i1andicate. thal }h¢ ult"a v

't

instructional objectives will require overall less le#rn&ﬂi Itng -t

o .
However, the latter study 1is contounded by a studwnt ;antral varzﬁbin.
thus making the interpretation tentalive  Couversely,’ ﬂerrxll {l9ﬁ0

and Merrill and Towle (1971) report that studenta spent more tutdl 3‘#4?

Lime on the learning tasks when behavioral objectives are 4vaxJag‘y

=
-Smith (1970) reports no significant differences. s
Based on the work of Dalis (1970), Huck and Long (1973), Lawson

(1973) and Merrill (19@”, «nUeétxvrs appear to bé %bre v&iQabie when

they‘aﬁb used with material that lacks 1ts pwé tightiy-knit
structure. This statement supports the faith Duchastel a0
(1973) place -on the organizational abxlxt|‘&&uf ol )ect:;" :
(1979) claims that ob;ec@g;es and text structure gan e?gh provide the
learner with orientation to the printed material, but ?ogether they do
not 1increase learning. Since organxzatiod makes 1t possxhlga’ior
subjects to employ efficient strategies for learning (Myers ,ef al,
1973), the effects of the objectives upon organized learning material
will be minimal. However, it should be noted that a printed docuzknt 1S
not always structured in a manner that will lead to the successful
completion of a par:icular instructor’'s learning objectives.

Despite the inconclusive evidence presented 1n this review,
Duchastel and Merrill (1973) suggest that objectives could

1. direct student learning by discriminating between the relevant and

incidental content;



~y

2. “'provide organization of subject matter;

“ 3.' enable students.th organize their“time;g
4. h‘pﬁevideba.measﬁre ;hich students could use,to:evaluate‘their‘progress;
- S oy a
" and’ . o f - : : i = | e
S. v activate and maintain student reinforeemEnt (pp.64-65).

* In fddition, Hartley and Davies (1976) suggest that objettives:generally
facilitate learning|, irrespective.ef the.grade leVel; length of instruc-
tion €10 minutes‘to_manynﬁeeks), or the type of‘subject matter that make;k
up the material to be leérnedT o - |

Duchastel and Merrilf‘(l973) indicate that certaihsndn-significant -

results may haVe\been‘causedrby.any one of the following reasoﬁs:

0"

1. operational definitionscof instructional objectives were inconsis-
: - . o

tent;

2. _ studepts may not have understood how to use objectives (see Brown,
1970);

3. the researchers may have - employed too few or too many obJectlves
. « {'M s ’ _ C o )

4. the. study was poorly designed. : A LnE

kS

These points are similar to the ones encountered in the advance

organizer literature -review, ‘therefore further "elaboration 'is not

-ﬁ?rranted here. o

Melton (1978) points out that there “is a need te determine in
'greater detall tﬁ% advyntages and 11m1ts of 1nstruct10nal objectives; as
well as: the condltlons upder which ﬁﬁi} best functlon | Both Melton
(1978) and Duchastel and Merrill (1973) agree,that interactions amohg

the,main treatment condltlons and variables may yleld more conc1u31ve

‘-answers.\(also see Anderson and 'Fowler, 1978).(' Further, since the
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majority of studies examined the effectS‘of objectives on factual infor-
mation skllls, an’ 1nvestlgat10n of objectives w1th respect to learning

hlgher order SklllS would appear to be approprlate These two sugges-

[

‘tions were incorporated into the design of this study. ‘The study

examined the idteractions among  the following variables: - ‘treatment,

general cognitive ability, age, low- and high-ordér skills and criterion

.measures.

-The overwhelming majority of instructional objective studies
~utilized written prose material. Many produced non significant. results.
These results could be due to the fact that prlnted materlal under

' learner control has greater referab1lity, and therefore permits the

learner to review--to take more time to study what s/heafinds difficult.

(Lev1e and D1ck1e\\ 1973) Perhaps instructional objectives would

enhance learnlng from flxed ~paced, fixed- sequenced media ﬁhlch are not

under learner control Before one attempts to prov1de answers ‘to. this

hypothesis, it is necessary to describe the .characteristics of the

learning material. The attributes_may influence the manner in which the .

information is processed within the learner's cognitive structure.

,»4,'-,3'

' Although there is- 11ttle empirical work that 'has studled the use of

)Oy
o

advance organ1zers and 1nstruct10nal obJect1ves in v1deo or' fllm
programs, there has been a thorough. 1nvest1gat10n of the effects of

iﬂllo{fyg

studies prov1de eV1dence that the 1nsert10n oﬁ questlons 1@?@ fllms can

&

adjunct questions on learn1ng from ~motion p1ctures @ﬁﬁa

lead to an increase in learnlng:y Anderson (1970)' ﬁhban and Van Ormer
2 ’

"n

(1951), Kanter (1960),»%’rsdalne, May and Hadsell (1958), Teather and
o *

Slnce'%he 1nstruct10nal materlal that will be used in

- . s

/‘ ltudy will be presented..via the non-print medium of television, an-

B
M +
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examination of the characteristics and effectiveness of television in an
instructional . setting will be described in the next section of this

literagure review.
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2.5 Instructional Television

2.51 Introduction

Ipstructional theoriéts imply ihat‘fhe sﬁccessful completion of any
instructionai'plan will'depgnd‘on the attributes of thé medium used'to
convey the learning mgterial, as we}l as th;“\specification of the
learning outcomes, the characteristics of the learner and the use of
atténtion-direcﬁigg devices. |

| From the thousands of ;esearch_sﬁudies:that have been performed on
.medié,‘ the following fstatements‘ can be made: - '"that all media &an
instrugt” and 'learners can learn from viftually all media" (Campeau,
1574; Chu andFSch:ammL 1967, 1974; Clark, 1975; Gagné, 1967, 1974(b);

Jamisdiggguppes andfwells, 1974; Lévie and Dickie, 1973; Moldstad, 1974;

Salomon; g1978; Schramm, 1977). Moldstad (1974) concludes that the}‘

'voluminogs amount of research findings enables educational technology,‘

if carefully selected and used, to make the following claims:

1. significantly greater learning often results when media are inte-

grated into the traditional instructiomnal program;

2. equai amounts of 1éérning'are often acfbmplished in significantly
less time using in;truc;ioual technology;

3. . multimedia instrucﬁi;nali programs. based upoﬁ a 'ﬁéystematié
approach" frequently facilitate student iéarning,more effectively
‘than traditional instruction; and

4. hultimedia‘and/or audiotutorial insﬁtuctional programs are usually
préferred by stﬁdents when compafed with traditional ihStruction

(Moldstad, 1974, p.390). " |

One aaaitional item should be added to the above list. Based on

- the work of Briggs, é;mpeau, Gagné aﬁd May (1966), Briggs (1968, 1970),
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Salomon (1974b) apd Aronson (1977);,it can be stated that there is no
~‘ode medium that is ideally suited for ali types of desired outcomes and
for all learners. The instructional effectiveness of any medium is
increased by' proper planning (instructional development) and the
;utilizatien of its key attributes.

It ‘was clearly stated at the beginning of this study that' the
material to be learned in this research ‘study would be presented via
teievision, therefore the . characterlstlcs of telev131on and its capa-
bi#lity to promote learning in thlS study.;lll now be discussed.

2. 52 The Attrlbutes of Television

Vldeo-dlsplayed material possesses characteristics which distin-
guish it from other media such as printed'material. When used in the
~ traditional classroom setting where the instruction is teacher- rather

thah learnerrpaced; video~displayed material is classified as being

fixed-paced and-fixed—sequenced ' Under these conditions, the dearner is
|

!

ividual's
]

certaln

p.not able to operate at a pace that is congruent with the in
1nformat10n proce551ng system, nor can the learner review
aspects of the learning material to which s/he has been prewiously

exposed. Therefore, the learner must be able to adapt to the rate of

presentatlon erther be u31ng his/her own bu11t in learning strategles

or by u51ng external prompts or cues to direct h1§/her attentlon An
indication of the successful use of these types of prompts is provided
by Yarbus (1967). Yarbus asked Subjects,to determine the ages of people
id a picture. The eye movement patterns revealed that subjects coﬁcen4
trated mainly on the people's‘faces and-spent little time scanning the

remainder of the picture. Thus it is possible that preinstructional

strategies phelp the learmer to quickly identify what is and is not
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important in .a visual image, ‘and theféfore' to reduce the amount of
visual scanning (see Guba et al., 1964). |
Television, like othér media; transmits its messages via signs. A
sign is "a stimulus intentionally produced by a communicator for tﬁe
pu:fose .of making reference to some other object, event or concépt"‘
(Levie énd Dickie, 1973, p.861). Like slide-tape presentatiohs and
film, television can pfesent'both'iconic énd digital informéﬁion_at the
samg’fIM&\£see Levin et al.,>1974). Iconic signs resemble the things
they represéﬁt, for example, the picture of a bat,'whereas digitals do
not, for example, the word "hat". In terms of its digital characte:-

istics; television is similar to textbooks since the precisely-sequenced

order of words on a printed page can easily be portrayed on a video

{ ' 5
screen. Digital signs, such as words on a television screen or auditory

meséages, are believed ts direct thohght more nariowly and predictably

(Salomon, 1974b) than iconic signs wince iconic images present all the

stimuli at once (see Knowlton, 1966; Lévie and Levie,' 1975). In
addition, there is evidence that‘pictoriai.iconic recall is-superior to
verbal digital recall (Carpenter, 1953; Dale, 1954; Gibéon, 1954;
Gropper; 1963; ‘Haber, 1970; Nickerson, 1965; Paivio and Féth,‘i§70;
Paivio et al., 1968). Shepard (1967) claims ﬁhat subjeéts can recall
98% of any combination of 612 pictures previously shown. HaBer;(;970)
vréports a 95% acﬁura;y with the attempted recall of 2,560 photographic
slides shown over a two- or four-day period. The potential for televi-
sion to show a variety of»pictoriaidimages is not an exclusive charag-

teristic. Flat-mounted pictures, overhead transparancies, slides and

filmstrips also have this capécity.
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What effect do the combined audio and-visu#l images have.upoh the
1e$ther? One advantage ofucombinéd media is that those individuals who
have beén defined as visual or aural attendefs (Ingersoll,. 1970;
Lnge;soll and Di Vesta, 1972) wili not be at a disadvantage providing
that information in both ;hanngls is similar (Baldwin, 1968; Hsia, 1968;

Levie and Dickie, 1973). When both pictorial and verbal material are

combined, the learner is able to form longer verbal chains and use more -

séphisticated technical language (Gropper, 1966); The above statements
are further supported by Fleming and Levie (1978), Hoban and Van Omer
(1950), and May and Luns&aine (1958) who claim.that audiovisual presen-
‘tations such as motion pictures enhpfice" learning. Nelson and Moll
(1950) .tested two films in which the viSuaf%jwere do&inant. They report
that'neither the audio nor the visual portion was better (see James,

1962; Schulz, 1969). The greatest learningb occurred when both film

elements were used. However, it becomes difficult for the audience to

-

follow mixed media at high rates of presentation because the learners
have to rapidly switch their .attention from one medium to another.
Information.and continuity from both media may be lost since switching

takes time. How much time'is involved is not known. This detrimental

“r

) effect of combining media is most apparent when messages from the

combined media are different (see Black, 1962; Travers, 1967).

Television programs by themselves, like many other media, do not

A

usually elicit .overt responses and do not provide the learner with the

immediate feedback that some learning theorists believe to be an
essential component of effective instruction-'(see Allen, 1957).
Hdwevef, when attempts are made to enable the audience to interact

directly with the television teachers (Wolgamuth, 1961), few students
. 4 .
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make use of these features. After a careful sﬁrvey of the literature,
Levie\ and' Dickie »(1973); stated that overt reéponding facilitates
iearning only: ‘
1. whén the responsé is not in the learner's vocabulary;
2. when recall of new technical terms, foreign language, vocabulary,
§ ’ .
or motor skills mJ!t be learned;'.
3. when difficult_méterial is being pfesented to an unsophisticated
audience; and |
4, when long programs are being presented.
Except for the situations listed above, Levie and Dickie report that

covert responses are just as effective as overt responses and are more

efficient since they require less time. Since the learning material and

. . I3 . * - - - h !
procedure used in this study did not fit into one of the four above

listed conditions, this researcher did not provide for interactive or
.overt feedback during the presehtation of the video-displayed program.

Further, from a cognitive perspective, it is possible for a student to

learn without practice or reinforcement of overt behavior (Wittrock and

Lumsdaiﬁe, 1977). However, this study -did employ a form of feedback
called the delayed-~retention effect (Sassenrath and Yonge, 1968, 1969;
<§krber and‘Anderson, 1975; Wittrock and Lumsdaine, 1977; Sheri&an,'1980)
which 4ids in re;eﬁtion. Retention 1is 'improved when the fee?back
following an immediaﬁe tesﬁvis delayéd for at least a 24 hour period
(More, 1969; Sturges, - 1976). By pfoviding the studenﬁs with ’their

scores one day after completing the criterion test, and sometime before

they received the delayed-retention test, it was hoped that the instruc-

tive effect of the preinstructional strategies would increase (see’

Rothkopf, 1971).

50



Both television and film have two attributes that distinguish them
%rom other media. They have the capacity to show motion,and continuous
change, and special visual effectg. Silverman.(1958) states that there

.

is no difference between motion or static presentation in the learning
situation, unless the concept to be learned deals with motion.
Conversely, Allen andAWeintré;b (1968) claim ﬁhat regardless of age,
sex, ability and specific knowledge, motion in film rfacilitates
- learning. This conclusion could be based on the fact that whénk an
individual sees motion,‘many nerve cells in the visual cortex respond
with\ a burst of energy (Hubel and Wiesel, 1962). Since this nerve
activity attracts attention (Neisser, 1967); ah, individual becomes
' cogﬁizaﬁt of the image's existence and therefore is more likely to
‘remember it'(see Regén et al., 1979). The motion employed in the media
program used in this study prévided an attention-directing device as
well aé &nformation necessafy to understand the concepts in the video-
dispiayed material.

%he alteration of perception due to the use of special visual
effects (e.g. su#erimposition, split-screens and animation) is not known
- with any certainty (Goldstein, 1975). Therefore, the video-displayed
material selected fof this study only contained images that could be
petceived in the world of nature without the use of special eqﬁipment
such as a microscope. However, one should note that the selected
instructional material éontained an ‘eight seéond siow—motion image of a
wolf’funing through snow. During the pre-pilot assessment, students
were asked whether they noticed anything odd ‘or peculiar about that
pariicular segment of the program. Despite the fact that their atten-

tion had been directed to this portion of the film, only 6 out of 26

students were aware that slow motion was used.
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Although television and film “bear similar chara%teristics,' they
differ with respecﬁ to the size of their projected image. The size of
‘the image affects not only the seat%ng ag;angeﬁent, but how students

view the media. Film can have allarger, cleare? image than television
so that the learner may find it difficult to focus on a particular
feature or to have a view of thé‘entire scene. By using techniques such
as shading, progressive development and "zooming in" (Fleming and Levie,

1978), the film audience can see an identical image‘tb that which can be

seen by subjects who watch an instructional televidion program.

The major drawbacks to the use of television (and films) are:

1. The'continuous‘flowvof pictorial images allows for a wide vériety
of culturally specific interpreﬁations (Berry,'1966;“jahoda et al.,
1976; Mangah, 1978; Pettersson, 1982). ‘

2. An abundance of stimuli is supplied by the combined images,
especié}ly detailed and coloured visual images (Allen, 1975; Borg
and Schuller, 1979; Booth and Miller, 1974; Chute, 1979, 1980; Cox,
1976; Dwyer, 1970, 1971, 1972; 1976; Franzwa, 1973; Gorman, 1973;
Kanner, 1968; Katzman and Nyenhuis, 1972; VanderMeer, 1952). These
stimuli may ovérload the capacity of the learner's information;
processing system (Brbadbent, 1965; 1970; Clark, 1978; ' Knowlton,
1964; Travers, 1970; Treisman, ﬁ1969), and thereby impede the
learning pgocess.

The design of this study took both of the above mentioned problems
into coﬂsiderétion. It was difficult to assess the learner's abilit? to
interpret a fixed-sequenced, fixed-baced,_integrated audzg*:ﬁhf\iggnic
message. It has been stated that North Amgrican children watch an

average of two to four hours of television per day (Huston-Stein and
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Wright, 1979), and that the average high school student has spent more
‘time watching television than s/he has spent in the classroom (Lesser,
1974).  This does not'mean that they can meaningfully interpret the
television message, but it does indicate‘that they ayé familiar with

Ed
this medium. To ensure that students had been exposed to integrated

audiovisual messages in an instructional setting, only those classes:

o

which had used television and/or film to promote intentional learning

were utilizgd in this study.

[4

Television does present the learner with a large number of stimuli
at one time. If students are to learn efficiéntly and effectively from
this medium,>they muEF be directédito accomplish specific %earning tasks
that enable them to conSolidate their new learning into their existing
- cognitive stru§ture. It is hypothesized thaﬁ advance organizers and
instructional objectives can be used to increase the learning from the
video-display;h'matérial.

During tﬁe thirty year history of instructional television, exten-
sive .research has been compiled on the comparison of the relative effec-

<. 1)
tiveness of instructional television versus face-to-face lecture

-

instruction. In 1958, Hoban stated that:

There is every reason to expect that there should be less
learning in a television class. There is an absence of intel-
lectual give and take believed to characterize some of ‘\$he
most effective teaching. There is 1little opportunity. to
adjust to -individual differences, rates and needs. The
student wouldn't so readily feed back his responses, or signal
his lack of understanding, or clear things up with a question.
There is indeed good reason to expect that .conditions .would
make for a less favourable outcome and a less well-informed
student. However, there is as much learning taking place in a
television class as in a non-television class (p.165).

3

< . . - P
Summaries of comparison studies of television versus face-to-face

instruction have been performed by Holmes (1959), Kumata (1956),
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MacLennan and Reid (1963), and Schramm (1962). Schramm (1962) conducted
a major stud,‘that was corroborated by Allen (1971) and Semple (1976).
Since they Qﬁtained similar results, Schramm's findings will be reviewed
in detail.

Schramm took a detailed and impartial look at 393 studies which

involved a comparison of learning via television and via actual teachers

in the olassroom. He found that "... in 65 percent of the studies,
there was no significant difference. In 21 percent (of the studies)
students learned significantly more (by television), in 14 percent, they
learned significantly less from television" (Schramm, 1962, pp.84-86).
However, it is possible that one method of teaching may be favoured by

the subject matter; grade level, or research design.

T

cpnclusions drawn by testers, school administrators, teachers

and ts has_been that the average student can most likely learn
about as mith from a television class as from an ordinary classroom
method. Schramm states that all types of students profit from the use
of instructional television.

Variation in the effectiveness of television teaching according to
subject matter is also revealed by Schramm. Those subject areas which
had ouéﬁtanding success for the groups tested were mathematics,
‘sciences, and social studies. -Humanities and literature have had the
least success.

A further clarification of Schramm's findings has been made by
Stickell (1963). He believes th;t many research studies are invalidated
by an inadequate control of.variables. Thus he set stringent require-

ments for "his comparison studies and then carefully examined 250

studies. Of these, 217 were classified as uninterpretable, 23 as



partially interpretable and 10 as interpretable. 0Of the remaining 10,
all showed no significant difference (NSD) in learning at the 0.05 level
of significance between face-to-face and televised instruction, )

[t is apparent that in general, there is no significant difference
between students taught by television and those by conventional methods.
However, the assumption which is implicit but never questioned in these
types of studies, according to Schramm, is that the '"present conven-
tional teaching methods produce the optimum possible»;n the teaching
situation and therefore provided an adequate bqse for comparison'
(Schramm, 1960, p.178). ‘ ¢

It should also be noted that results obtained in studies 1Avolving
retention tests are the same for immediate information gain tests, no

significant differences are found when compared with conventional

»
lecture formats. This result is obtained whether the retention test

lasts for 30 to 45 days, a year, or three years (Schramm, 1960, p.181).
: : : B L,
.2 pumber#@f distinct advantages in using instructional

&: ;Qust be clearly stated that individuals

‘fel&vfﬁlﬁﬁ ~£ITV). to Cassirer

According

in teaching

can also be

2t pséd for anr1chmenx,w o= operatlve, team and total teaching.

% X K
e

rz.T. Costello .and- tordon (1965) state that television is a medium which

- P
4 N £
S

;‘t. has ° the potentlal to ~bring together all of the audiovisual artifacts,

: such as lems, fllmstrlps, slides, records and other prepared audio-
‘ visual aids.f The audio and visual elements of these sources can be

L G ; i
‘combined  to ‘increase the anount of meaning to be communicated.- The

‘soﬁhd;may complemént the video or the video may compiement the sound.
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In education, accu:dxna to Gordeoh (1970), mound is accepled ';'having
the Wverriding intellectual stimulation (Gordon, 1970, p,lififbruuv«vaf
in science, especially biology, the pictorial repras;nta:xon 18
essential

Television is a means by which the same quality and cont@ﬁt can be
viewed. by numerous stydents and Leschers. Since television cameras can
take close-ups of objects and people, the i1ntimacy that is frequently
missing in the real lecture hall can bde transmitted (Costellu and
Go?dnn, 1965). Close-ups permit each member of the television audxance
to have a front row seat. The television camera can be uxed to clarify,
enlarge or 1solate biological specimens, charts aod graphs within their

surrounding field.. The view given to the student may be better than

"front row”~-con:in;ent upon the skill of the lecturer %sd attention
k

of the viewer. i b;hf former possesses the talent to evo nd stimu-

late interest, a well-designed TV program cannot dampen 1t (Costello and

. #Gordon, 1965, p.31).

~ The present study involved classes at different periods throughout

. the day. Is it possible that the video-displayed material was less

~

v

effective during the afternoon classes as compagsd to the aqQrning
classes? Armirian (1963), Dietmeier (1962), and Kraft (1961) indicate

that the time of day has no effect on the abidity to learn from televi-

-

sion. .

Obviously, television is”not the only medium that could have been
4
used in this study. Film has similar attributes. Although film and
‘ &

television are almost identical (Lunsdainc’and May, 1965), they have

minor differences which have. beély found to affect the final pfoduct‘

Glaser (1962) states that the differences between television and film

s
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lie more in the philosophy and’practice of production than
in any inherent differences characteristic of the media.
Aside from minor differences in grain or resolution, the
television lesson, kinescope recording (a process of recording
television "images. on -film) or. videotape recording differ
primarily from the sound picture -in terms of screen size
(p-253). : ‘

I”Although videotape has -a rougher image texture than ‘film, the

-

,roughness is'vlrtually unnoticeable if both videotape and“film,are shdwn

with the same image size and the observer is a few feet in front of it

) (Gordon, 1970, p.57). The screen size of telev151on is found to have ‘no

e .
' consequence on learning as long as the scudent can clearly see the

screen (Chu and Schramm, 1967' GOrdon,'1970' Haney and Ullmer, 1970).

S
/

It is p0851b1e that the teleV151on screen size 1is preferable to the

large film 1mage that is normally used iny the classroom Goldsteln

_(1975)'indiqates tha; only: crude 1nformat10n can be”taken in by ‘the

. " ,

individual: when the ‘visual image is large. The ahillty of the eye to
_process 1nformat10n generally 1mproves when ‘the subJect is able to focus

on an object. Slnce ;he.angle of viewing wh;ch prov1des a clear focus
. /

is small, individuals must move the' eye from one bart of the picture to
another. The maximum rate of these movements is two to four movements
‘_aer,seEOnd (Moray,‘1979).“‘The larger the image, the greater is the -

nuhber-of\fixations-thaprare required to view the entire picture, and

i

v

thus the longer the exposure time needed. If the pictures are presented

continuously, and if they'afe not.under 'the control of the viewer, it is

B possible that theére mayvbe an inadequate amount of time to view the

llmages, partlcularly large ones. Thls hypothe51s is supported in part

by . Dwyer (1970) who found that students who recelved 1nstrudt10n via a

22-inch monitor (measured d1agonally across . the screen) achieved

51gn1f1cantly h1gher scores on draw1ng and 1dent1f1cat10n tests than
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those&who recelved identical 1nstructlon on larger screens (5 x 3 feet,

and 6‘x 4 feet). The study descrlbed in this document used a 22- inch
monitor to preseht the v1deotaped material, therefore minimizing the

timeAand movement involved in eye fixations.
According to W. Schramm, | 4

There can no longer be any doubt that students learn effici-
- ently from instructional television. The fact has been demon-
strated now in hundreds of schools, by thoujands of students,
oin every part of the Unlted States and in, several other
countrles , .

..‘.6-.

Instructioﬂal television is at least as e as ordinary

_classroom instruction, when the results ake medsured by the
usual final examination or 'by standardized—test ... (And)
employing the usual tests that schools use to measure progress
‘of their students, /we can say with considerable confidence
that in 65 percent- of a very large number of comparisons
between televised andwclassroom teaching, there is no signifi-
cant difference. /In 21 peércent, students learned signifi-:
‘cantly more, in 14 percent, they learned 51gn1f1cantly Less,
from telev151on (thramm 1962, p. 49)

The ability of teleV1s1on to teach is exempllfzed by the establlsh-_

[

/
ment of the PUbllC ;foadcastlng System in nhe United States.-and the

Ontarlo Educatlon Communication Authorlty in Canada Further, teleV1~

‘\>51on is used exten51v/ly by the Open Unlver51ty in England and Athabasca
Un1vers1ty in Canada . ‘ L z_f" »

‘Thus, this‘étudy‘is not concefnedfwith'whether instructional tele-

~vision could be . as effectlve as face- to face or convent10nal 1nstruq-
/

tlon;» Students do- learn from telev151on quickly and eff1c1ently“

(Schramm, 1962, p.66). Instead thlS study was prlmarlly concerned W1th

'

whether learning from a v1deo dlsplayed science program in_gan
1nstructor-centered classroom is dlfferentlally affected by the use of
: advance organ1zers and 1nstruct10nal obJectlves The ev1dence rev1ewed

here stongly suggesﬁs that dev1ces such as prelnstructlonal strategles

'Wthh are purported to orggnt and a1d the learner in the proce551ng of

oy M



external stimuli may improve learning from a medium such as television

1.

because:

group instruction via television is, instructor rather than learner

controlled, i.e., the rate of presentation is set, so the learner

.cannot review as in a -computer-assisted instructional setting or

when the learner is reading on hié[her own, or dqﬂendently decide

the order of the items in the instructional séquence (see Dwyer,

1970);'

the,leafner must decide'whafﬁ%sfsalient against a baquround of

visual and audiéory noise (sée Knowlton, 1964; Yarbus,”lbé7); and
the combined media, especially. the realistic iconic visuals,

present an abundance of informatiqgn cues which may overload the

communication channels of students, particularly those of average

and low ability (see Broadbent,‘1958; Borg - and’ Schuller, 1979;

~Knowlto’n,'_l%é; Triesman, 1969).‘

§
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2.6 Statement of the Problem

The edfectiveness 6f instructional television could be improved if
N . B <> ) ‘ .
one employs an instructional design that‘kakes into account Rothkopf's
(1971) theory of mathéﬁagenic.’hehaviors. . "This theory suggests that

o ‘ , .
learning can be improved if activities in advance of the presentation of

the learning material are performed by the learner. These activities

are intended to lnodify a learner's orientation to the material and
therefore may alter the manner in which the stimuli are read heard and
V1ewed While there 1s con51derable theoretical support for the use of
preinstructional strategies, empirical reviews_ZOf the .qPﬁlication‘ of
these strateéies to printed materials have prdvideﬂ:'mixed support.
(Barnes and cClawson; -1975;' Duchastel and Merrill, 1973; Hartley' and
' Davies, 19’6; quak, 1977; Meiton, 1978; Kozlow and White, 1979; Mayer,
_.1979). it has been.suggested bp Mayer (1978, 1979), Kozlow and White
’(1979); Nugent, Tipton and Brooks (1980a, 1980b) that preinstructional

strategies may be best suited for multl media learning materials that

. are used 1n an 1nstructor-centered enV1ronment Under these conditions

&

where the learner has no control over the sequence or the rate at which

“

ts/he progresses through the material (Clark 1978; Knowlton, 1964);_it\

would appear that mathemagenic activities may be ideally suited for
. e B \) - . B . :
aiding the learner in focussing. his/her attention on certain aspects of

’

the learning material. Further, with the increasing;use of fixed-paced,
fixed-sequencedfmedia (FPFSM)- which . contain combiﬁed audio and wvisual
images, there is a need to find ways  in which.learuiug can be imprdved

waithout the'use of the interactive feedback or individualization- that is

,thoyght to foster learn1ng in the traditional classroom Since a tele-

»

vision or v1deo displayed program is created by a producer who will not
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know fhe precise pbjectives of "the instructor who may use the finished
prod#ct, an instructor could use preinstructional strategies tovprovide
a structure that is more consistent with his/her course'goﬁls.

Ing}his study, advance_orgénizers and instructional objectives wgré
congidered to be mathemagenic activities. Advanceoorganiiers; supported
by - Ausubel's (1963) theory of meaningful verbal learning,afe‘general
‘inclusive ideas written ;t an abstract level relative to the instruc-
" tional material (Ausubel) 1968, 1978). Advané;'organizgrg are catalysts
that promote the creation of cognitive strﬁcﬁures that can efficiently
store and relate incoming 1nformat1on to previously acqulred knowledge

e
(Ausubel, 1980; Ausubel and-Robinson. 1969). Instructional objectives
are statements of 1nstruct10nal intent which are purported to assist the
learner by guiding the learner in his/her selection and arrangement of
incoming stimuli. By using instructional objectives, the student will
be dﬁle to Selgct efficiently the salient material while atﬁending

m%ﬁimally to extraneous material (Bovy, 1981; Mager, 1962; Popham and

Baker, 1970).

5
Y

o .
The primary-aig of this study was to examine the effect of advance
organizefs and instructional objectives on learning from fixed-paced,

. fixed-sequenced media. As suggested by Cronbach and Snow (1977),

Salomon (1979), and Melton (i978),'the,interaction of the treétments‘

¥

with personal characteristics such as age and intelligenée quotient was
also examined. These interactions may -have lprovided evidence that
-prelnstructlonal strategles can_act as supplantation devices (Ausburn
and Ausburn, 1978 Salomon,'1979). F1nally, this study was’de51gned to

:’investigate the possible differential effect of preinstructional strate-

gfes on the acquiring'of‘knodledge and on the learaing of higher-order

*
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Skllls such as appl1canton, analysis, synthes1s and evaluat1on This
d1v151on of Bloom s taxonomy was based on Sprague's (19%%} distinction
between "knowing thatﬂu and ‘"knOW1ng how." Unlike the maJorlty of
prev1ous studies (e. g Dayton andJ}Schw1er, ~1979; Nugent, Tipton and
Brooks, 1980) this study focussed on delayed-retention test scores.

It h;s been suggested by Dayton (1977) and others that instruc-
tional development studies should consides. incidental and intentional
leérning as, research variables. However, if one employs a systematic
apprnach'to leatning which involves the,bas%c principles of instruction

and media selection, a teacher.will select instructional procedures and

materialsvthat are directly related to his/her curricular goals (Briggs,

Campeau,'Dick and Carey, 1978; Gagné and Méy, 1966; Gagné and Briggs, .

1979; Gerlach, 1966; Tosti and Ball, 1969). Under these conditions,

intentional learning is far more important than 1nc1dental learnlng

Therefore, only intentional learnlng was con51dered in this study.
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2.7 The Hypotheses

This study will attempt to test the hypotheses listed below.at the

-p € 0.01 level of significance. Although both immediate and delayed

posttests were considered in each hypothesis, the emphasis was placed on

the analysis of the delayed-retention scores which were not prone to

instant recall (Lawton and Wanska, 1977). The latter criteriodﬁigsﬂv

measured long-term learning which can be defined as a relatively pgrma-

nent change in a3 learner's behavior over a period of time (Gégné, 1970). -

Hypothesis One

There will be no significant difference among scores 6btainéd on an
immediate and on a aelayed-retention test by stﬁdents who receive
one of three specified treaﬁments--an advance organizer, instruc-
tional obiectives and a placebo.
If the study results reveal that mathemagenic activities such as
instructional objecﬁives and/or an advance organizer facilitate
learning, suppoft for Rothkopf's.(1971) theory of‘mathemagenic gehaviQrs
would be proyided.' In addition, if the advance 6}ganizer pro;ed to be

effective, Ausubel's (1963) theory of meaningful verbalilearning,would

also be supported.

Hypothesis Two

There will ‘be no significant interactioms among treatments, age

q;l and<generq;:cognitive ability (IQ) on an immediate and on a
o - 2

3 : . . . .”A .
dmong the treat@pqt’variables unless the characteristics of the

TN . B

e } ;
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learners are considered. Further, Allen (1969), Ausubel and Fitzgerald

(1962), Chaudhari and Buddhisagar (1981), Dawson (1965), Duchastel and

Merrill (1973) and Melton (1978) indicate that preinstructional strate-
gies may be successfully employed by certain types of learners, but not
by others. For examplé, a young student, such as those in grade 7 who
tend to be in the coﬁcfbte-operational stage of mental development
(Piaget, cited by Brainerd, 1978 and Sund, 1976), may find it difficult
to ‘deal with the abstraqt nature of an advance organizer, or the higher-
order skills which can be specified by instructional objectives.
~ Conversely, older students in gradé 11 who tend to.be formal-operational
thinkers may be better able to operate effectively with advance
organizérs. The abstract nature of advance organizers may be more
suitable for students iwith a high level of intelligence than ‘those
possessing a lower I1Q. However, one could also’h§pothesize that becagse
of the lack of ability, lower Ié groups would beﬁefit fromhphe use‘of
any aid which enables them to deal more effectivély with the learning
material. The lower IQ subgroups of the students who receive prein-
structional strategies may perform better than the comparable sﬁbgroups

of the conmtrol students.

Hyﬁophesis Three

There will be no significant differences amdng student scores on

either the low or high cognitive level portion of an immediate and

a delayed-retention test by students who not only differ in age and

general cognitive ability, but also receive one of three specified
treatments--an advance organizer, instructional objecgives and a

placebo.
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rhe latter hypothesie is based on the ngk of Ausubel (1978), Kozlow and
White (1979) ;nd Mayer (1979) who suggest™hat preinstructional strate-
gies'ma§ be éarticularly effective for highér-order cognitive skills of
Bloom's (1956) taxonomy. Knowledge of information may be easily
forgotten (McDonald, 1965), but the kaowledge of'structuré or higher
level skills may persist over an extended period of time, especially if
the individual is exposed to preinstructional strategies that promote

the development of an organized cognitive structure.

65



CHAPTER III
METHOD
3.1 Subjects
A total of 695 students in grades 7 and 11 from an urban-suburban
school district took part in the study. Data derived from 85 of these

students were not utilized because:

1.  the students were not present for the entire study;
2. it was impossible to obtain their IQ scores;

Y
3. their answer sheets were incorrectly completed; and

b. they had previously seen the video-displayed program used in the
study. |
/I? order ﬁo obtain equaiMC§ll sizes in the 18 cell research design, a
further 160 students %erg’ﬁf%pped“from the analysis leaving 450 students
(225 in each grade). o

The ‘stu@y population was characterized by a mixture of socio-
economic backgrounds. Since it ‘has been suggested that the socio-
economic background affects a student's past experience and therefore
.affects what s/he brings to bear on the learning situation (Broom and
Selznick, 1969, cited by Rich, 1979), a diversified research population
was desirable.

To ensure that students have been exposed to integrated audiovisual
messages in an instructional setting, only fhose classes which have used
televiéion and)or film to promote intentional learning were utilized in
Ihis study, This procedure minimizeq//the occurrence of the novelty
effect. ‘ Fu;ther, based on the television Giewing habits of North
American children (Huston-Stein and Wright, 1979; Lesser, 1974), one
could presume that the students were familiar with the interpretation of
combined audio and visual images.
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3.2 Instruments

3.21 Preinstructional Strategies

A pMe-pilot test assessment verified that the preinstructional
strategies described below were written at a comprehensible reading

level for the junior and senior high school subjects. Copies of the

N

By distributing a written from of preinstructional strategies or

three strategies can be found in Appendix A.

placebo, each containing an identical number of words, one was assured

that:

l. a standardized content and format was given to all members of the
experimental groups; ’

2. variables which could be introduced if the strategies were
presented orally by an instructor were eliminated; and

3. each group of students received the same length of treatment and

thereby enabled one to comment on the efficiency of the instruc-
tional variables of the study without considering the‘confounding
variable of different exposure times (Carver, 1972; Dayton and
Schwier, 1979; Mayer, 1979).

Advance Organizer

The advance organizer was : 166-word prose passage that:

1. was a general statement of the theme of the material to be learned;

2. was written at a higher level of abstraction than the to-be-learned
material,; )

3. enabled one through analogy or other means to determine the rela-

tionships in the to-be-learned material;



4. contained words and phrases that are understandable by the learner;
|

5. was presented prior to the to-be-learned material; and

6. did not contain information that could be used directly to answer a

test question.
The above descriptions of an advance organizer was based on a synthesis
of the advance organizer research studies of Mayer (1579, p.392),
Ausubel (1960), and Ausubel and Fitzgerald (1962).

Three judges--a junior high school teacher, a senior high teacher

and an education professor--agreed on the form of the advance organizer.

Instructional Objectives

The instructional objectives'were nine statements of instructional
intent which were expressed in terms of observable performance of the
learner. The objectives had the following components: identification
of the learner, indication of the performance expected, specification of
the conditfons under which the learning task was to be performed, and
indication of the criterion of success (see Mager, 1962; Groalund, 1973,
1978). |

This preinstructional strategy consisted of 166 words and yielded
an objective/program ratio (number of objectives per minute of presenta-
tion) of 0.6:1 or 9:15. Three judges--a junior high school teacher, a
senior high teacher and an-education professor--agreed that the items
were correctly stated instructional objectives.
Placebo

The placebo consisted of a 166-word prose passage describing a

Canadian scientist who is known as a producer of educational programs

similar to the ome viewed by the subjects. This written science
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"eatmvnt groups, and ensured that each student was

R 1)
vxperxment

octﬁpled tor’ Tua same amount of time (after Dayton and Schwr, 1979;
Maver, \979

3.22 Video-displayed Material

The video-displayed material was an instructional videotape that

q ,
focussed on the ecology of welves. The social structure ot a wolf pack,

v

the fundamental processes of its life, and 1ts interaction with the
biotic and abiotic factors within 1ts environment were presented.

The instructional material was coloured, fixed-pa%ﬁg, and tixed-
sequenced. It presented a variety of iconic image;'ana'a'supportxve
audio message. The visual portion of the program employed md&;on which

was an integral part of its content. ‘he running length of the program

“

was fifteen minutes. : Ty

Y . §

In order to verify that the televxsfon program was approprlate for
accomplishing the specified goals of 1nsttUCtion and ghag 1t Was

comprehensible to the target audience, a ser1es&,of;vp}lop' tests and
evaluations was conducted using stidents and .teathers from grade seven
and eleven. R TP

A detailed description of the S&lﬁCthﬂ dvocedure and the actual

program used in the pilot study can be found ln,Appendlx B

3.23 Tests of General Cognitive Ablllty

Scores from standardized general COngthév abLthy tests were
obtained (with the school board's approval) fron<phe students' cumula-
tive records. Students in grade 7 completed the Canadian Cognitive
Abilities Test (Thorndike et al, 1974) in ﬁhe %all of the year previous

to the research study. Scores from the Canadian Lorge-Thorndike

¥ z&
. G
maLvrle\prquJ d+ the cont%olggggup thh’the same experiences as the,

HY
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Intelligence Test (Lorge et al, 1967) taken by thr‘grxdr I students in
grade 9 were procured.  Since hoth tests have beent standardized, they
have a mean of 100 and a standard deviation of 1o, Both tests measure
the ability ot an individual to work with ideas and with the relatyon-
ship among 1deas.
Canadian Cognitive Abtlities Test

The Canadian Cognitive Agxlitics Test (1974) 1s a rrvxsxun.ut the
Canad;an‘Lorge-Thorndxkv Intelligence Test. Outdated items have been
removed. It has a length of 143 minutes and 1s given in three sittings.
Three new subtests have been added. They are Quantitative Relations,
Equation Building and Figure éynthesxs. Ten subtests are assembled into
three separate batteries to yield thre@ﬁIQ scoreS*-Yerbal, Quantitative,
and Nonverbal. The Verbal Battery 1is designed to appraise relational
thinking when the relationships are forgulated in verbal terms. The
Quantitative Battery.is designed to assess abilitv for perception of a
relationship'among concepts and for flexibility 1in using quantitative
concepts. The Non-verbal Battery emphasize$ discovery of and fléxlbil-
1ty in manipulating relationships expressed' in figural symbols or
patterns.

Canadian Lorge-Thorndike Intelligence Test

The Canadian Lorge-Thorndike Intelligence Test (1967) consists of a
verbal and pon-verggl battery of questions which requires two sessions
of 62‘miuutes to leeté. Verbal, non-verbal and cbmprosite scores can
be determined. These scores are comparable to those obtaiuéd on the

o8
Canadian Cognitixg Abilities Test since the majority of test items are

identical.
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This test. iS‘almost 1deut1cal to the well known Lorge Thorndlke‘

Test (1954) . Only two items from the orlglnal test were altered to
insure that the test’ _was su1tab1e for Canada Canadlans generally
4

obtaln scores that ‘are sllghtly hlgher than the;r Amerzcan counterparts

f" 3. 2& Cr1ter1on Test

The purpose of this measurlng device was to prov1de an 1nd1cator of

hthé"effectlveness of the treatments. It was not de51gned to" predlct the

actual placement of an 1nd1V1dual as ‘as standardlzed test would but was

» 1ntended to - show‘ the - trend that one would eXpect w1th a group oj

D

students ‘who exh1b1t characterlstlcs 51m11ar to the experlmEntal popula-
tlon. ‘ o FR
Lo L : . {ﬂé

Based on the 1nstruct10nal obJectlves of the learnlng experlence

- and the test c6nstruct10n guldellnes prov1ded by Hedges (1968)

Gronlund (1973 1977, 1981),,a twenty-four item. multlpLe -choice test ‘was

[ A )
s

vconstructedu : It was prlmaplly d1v1ded into two subtesxg tf equali“*”g

e ,/

. Length. ‘Ehelflgst'subtest %ontalned knowledge questions based on the

. -

v-spECificffacts‘presented fé the-program. The second subtest con51sted’

’

of applicatibn, analysis, synthe51s and evaluatlon questlons based on

'the concepts xllustrated-xn the v1deo taped ﬂaterlal

After a: serxes of pllot tests and modlflcatlons (see Appendlx D for;

'detalls), the'mEasurlng deV1ce demonstrated good 1tem homogenelty (0 75)

and test-retest rellablllty (O 75 based on the Kuder-Rlchardson KR 20)
-\

»

‘Based ow .the results of the pllot 1tem anale1s, six questlons were[

~

| modlfled or changed Durlng the main-. research study (N—610), the homo-'

genelty and test-retest rellablllty Was 0. 60 and 0 65 respectlvely The'

KR 20 ylelds hlgh values 1f the 1tems on the test measure approxlmately,i

o the same attnubute and have hlgh 1htercorrelat10ns. Slnce the ltems-on‘

v g i - . -
R . . R _,f A . : el Lo / E

L
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" this test were not 1ntended to measure the samp attrlbute the homo-

'vgenelty value was not expected to be high. Further a longer test'would
have yleldedfhlgher .values. The test r$§ES6 measure was ant1c1pated to
be low because the treatment effects were expected to alter the distri-
butlon of scores and because the sample was characterlaed by a broader

‘ range of cognltlve ablllty than exhlblted in the p1lot testlng
iy A : .
oy W

g +5 . One of the des1rab1e features of the measuring deV1ce was’ that the
oo -
- & 4& an of’ themlmmedlate posttest (13. 61 N=610) of the main study was

located approxnmately midway between theamlnlmum and maxlmum value of 0

and 24. Thus the effect of the prelnstructlonal strategles was ea811y“

. req‘yled -since there was allowance for the upward or downward mOVement"

of scores on the delayed retent1on test.

The crlterlon test was used both as an 1mmed1ate posttest and ‘as a

delayed-retentlon test ~ The emphasls in thls .study was upon ’the

Ei delafed retained‘knowledge of the subjects‘and not upon the immediate
posttest scores which are: prone to short- teé"memory recall. A posttest.

was included in this studylbecause,itvhas been consistently demonstrated

| that>EESts following instruction'tend to consolid;te learning so that
performan?@ is. 1mproved on su cess1ve ‘tests.. (Anderson and Myrow, 1971
* Kulhavy 4nd Anderson, 1,972; Roderlck and Anderso& 1968; Rothkopf,

le;that post-hoc analysis of theiposttest

'-1966); ‘Further;jit'was possip

scores would reveal certaln functlons of ‘the advance organlzers and

‘j' 1nstruct1ona1 ob3e%t1ves that would not be eludlcated by examlnlng onlyv

-‘g.,4
T

| aftpe retéht1on test scores

"lei ~sAppend1x c contalns a copy of the crlterlon test an answer key and»

m . ol

a'

v a, . . T
AT LT T e - R A

-CB__.

the CErrelat1on between the 1nstruct10na1 obJectlves, advance organlzer/d

and test. questlons Detalled analysxs of the p1lot measurlng devxce a d[_ |
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- ~the criterion test used in this research study are located in Appendices

D and E. C | o | . o

3.25 Questionnaires L . ,
'*?wo qﬁéétionﬁai?eQ.Were designed to prodﬁce additional-information
which co@ld'noplbe obtained by the criterion measuring d¢vice. A copy
of theSeiquestionnaires can be found in Appeﬂdix G. |

‘Student Questionnaire - - /

A series of .seven short answer questions was designed to provide

evidencelof the ;omprehensibility4and usefdlhess of the viaeo-displéyéd

" material, and to indicéte‘how the preiﬂstfuét;onal étfategies were
by the Qtudeﬁts.V Ah indicﬁtién of.the student§'_experiencé with tel
" sion and film in a fofmél‘inétructional'sgtting was.alsoﬂrequeéted.
- Teachers' Questionnaire - ‘._~’ : L ﬁwﬂé/ y
‘<Injorder to ascertain the_teachérs'<us¢ of»tel‘ gsion‘a;d film‘in

their science classes, and to provide evidence of the appropriateness of

the»video-dispidyed,material for instructipnal urposes, an eight-item

' questionnaire was prepared. The teachers were also requested to respond

; ,tQ»bquéries that  dealt with the application of préinstructioﬁal

strategies to actual classroom settings, and to note difficulties that

students may have experienced while completihg the research activities.

(=] P

73



*

‘activities, refer to Appendix F.

~1nd1V1dual scores, as ﬂﬂsl;

3.3 . Procedure

-

For a detailed account of the teachers' instructions and student

i

Some of the_ studies which have employed advance organizers

(Ausubel, 1970;'Ausube1 aud Fitzgerald,‘1961; Ausubel and Youssef "1963;

Merrill and Stolurow, 1965; Grotelueschen and ‘Sjogren, 1968) 1nd1cate

©

that comprehens1on is 1hcreased whéeén the advance organlzer is presented

v )
before the learning mater;al. The grade seven students_'recelved

randomly arranged lsheetS"containing the ‘p‘ o ord ecqlogy-eriented
. . . , . . : .

A

preinstructiohal strategies one day priorlto viewing the'videh-disﬁﬁﬁyed
; ) ) : O S A

the presentatioh The teachers read a - prepared announcement and
) —
7

"collected the sheets after the students were glven two minutes to read

the prlnted materlal.-f“‘

One or two days.latef, dependlng on.- the grade of the subJects,
students received the 1dent1ca1 prlnted sheets that they had recelved
durlng the fltst stage qf ther study. -After ' the 1nstructo§; read a

prepared_announcement; the students ‘read the sheets for two miuutes, saw .

‘the” video-displayed material .and completed‘ the teacher administered

criterion"test} :

Slnce it 1s debatable as to whether school students .are 'g ly

¢

. o
vmotlvated tOWards learnlng, a proced@re to ‘maximize the ego~ 1nvolvement

f'of the SUbJeCtS was employed (after Ausubel 1960). Before the students

»

completed the crzter1on. test - the students -were 1nformed thatithelr

as thelr class results would be dlsplayed on

‘-the day follow1ng the te’ 1ng perlod

material. The grade eleyenjstudents recei#ed the sheets two.daysvbefoesya‘

P

4
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_ performed between the exposure to the video-displayed material and the

'

75

" o T
Two weeks after seeing " the learning material the students

completed the delayed retentlon test and the Student QuesE1onna1re The
students were not forewarned about the delayed retentlon test. This .
procedure 'reduced " the chance of ' any outside study that could be3

»

delayed-retention test and lessen the test” anxiety -that could affect

. d
test achievement (Bauer, 1975; Grannum, 1976; Martin and Meyers, 1974;
Morris and Liebert, l970;}Runkel, 1959; Souch, 1966; Wlne,'§971; Young

A ' - . .?- . ’ a RS . . '
and Brown, 1973).. The teachers provided answers ko thegsTeachers'

‘Questionnaire.
The researcher checked each;of the test answer sheets for complety

‘-

'ness«and prOVidedwan identification number for each sheet. The results}{,:“

of the prevmusly adl}unlstered mtelh* test were -obtained from the

’ schoql records i The<§ata collected from all students who took part in

&
a11 stages of the study were analyzed

> . . - y -

L} ’ S e : "
: S , B T -



3. QﬂiThe Research De51gn

A factor1al experlmental d651gn with repeated measures was utilized
in thlS study (Campbell and Stanley, 1963). Slnce this design included

a control group which had all the experiences that the experimental

'groups encountered the design took into consi%eration histotry, matura-

t10n and regre551on "A" control group was included in order to determine

: the magnitude of the. d;éﬁerence ‘that may be obtained when prelnstruc-
‘tional .strategies are employed By randomlzlng the subJects across the.

~ three treatment groups, both selection and mortallty were controlled

The primary data analys1s was a fourofjmtor dnalysis of variance

(ANOVA) test with the fourth factor be1ng a repeated measure. The

factors were grade (2 levels--gradea7 and 11), treatment (3.levels--:.
.advance organizer,’ instructionay/ objectives and placeho)imhcognitive
_ahility (3'1evels--low, averaga/and‘high) and crjterion test (2 lezéls

"--1mmedlate and delayed posttests) These factors lead to the produc-

tion of two eighteen ceg, matrlces, one for each of the posttests.

: ﬁ:e} cognitive ab111ty level of ‘the subjects was determined by

arrang ng - the obtalned IQ scores for each ‘grade in ascendlng order.
Us1ng a JOlnt frequency d1str1but10n, the boundary between each cognl-r

-tive ability level was established by determlnlng ‘the class 11m1ts ‘that

would lead ‘to the hlghest number of students in each of the 18 cells of

the data matrlx SubJects were randomly dropped from each'cell with

more. than twenty f1ve subJects to equalize frequenc1es across all 18

~cells. The ‘cut-off scores,jogg he three cogn1t1ve ab111ty groups were

"‘k

102.0r below for low cogn1t1ve03b111ty, 103 to 112 for average cognltlve

.'vab111ty, 113 and hlgher for h1gh cognltlve ablllty

76
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0f secondary importance to this study was an examination of the low

and high cognitive'level questibns contained in the posttests. Since
~ the ctiterion measure was di‘}ded into two subtests, it was not possible

'tq con51der the 1evels of the criterion measure as two non- correlated
<*
dependent vurlables nor to state that their underlying matrices werea

'identicalaf‘,%gerefore ~$f »vwalid stat1st1ca1 analys1s could not be

performed .a qual atlve analy31s of the d%;a wzgk erformed An'ANOVA
: : W, T - 'c*’ 9" 5.
for each of the follow1ng Qaua sets was cénducted “total test scores,

knowledge subtest scores, - and hlgher-level cognltive subtest scores.

The results of these three analyses of variance were compared and.

contrasted.” The focus of this analysis was the interaction of the type W

o

ofo test questions onA'the ~delayed-retention test with the remaining k

factors.



- each other

CHAPTER IV

| RESULTS
4.1 Ovefview | | o V

The analysis of variance (ANOVA) test for significant differences.
' was used to examine the data. The assumptions underlying its use were
Laken ‘into cons1derat10n (see Ferguson, 1976). Equal matrlx cell sizes
(N=25) were employed to ensure the robustness of the ANOVA and to
o

¥ y
enable the researcher to treat the varlables as beihg’ 1n3§pendent of
. . %.’}‘ a,\;yw Yo ¥ . L ,

In order to Qgtermlﬁe“ whether there were s1gn1f1eant
dlfferences betwee: ééil means, the following level of *sTapificance was
used: p «0.01. Although more conservatlve the S{heffe multiple-
cbmparison test was utlllzed because it 1is more robust W1th respect to -
the assumptions of noimality'and‘homogepeity. . |

~ Six hundred and ten students \(315 grade 7, and 295 grade 11)
comprised the fotal sample population. A crdsstabulation of the charac-

. teristics of this population is presented, in Tabte 1.

'Table 1: Crosstabulation of Total Sample Population (N=610)

General Cognitive Ability (IQ)

_Grade  Treatment Low Average High
7 A0 41 (6.7%) 38 (6.2%) 29 (4.8%)
10 41 (6.79) 37 (6.19) 33 (5.4%)
P 38 (6.29) 32 (5.2%) 26 (4.3%)
11 AO 25 (4.1%) 25 (4.1%) 48 (7.9%)
10 30 {4.9%) 34 (5.6%) 32 (5.29)
P 28 (4.6%) 38 (4.6%) 65 (7.4%)

Note 1. For this and all future tables: A0 = advance -organizer; [0 =
' .instructional objective; P = placebo; IQ = intelligence, a
measure of general cognitive ab111ty :
2. The number 'in  parentheses .represents the percentage of . the
- total populat1on falllng into each cell
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Table 1 illustrates that a larger portion of the grade 7 subjects
was classified as low and average ability while the grade 11 subjects
contained a I’.ker portion of high ability subjects. Further, the
smallest cell size was 25. By randomly d!*pping data in excess of 25
from each cell, an equal sized cell matrix was produced with N=450.
Although the subjects were dropped randomly within groups, due to the
> unequal number in eachl@éll, they were dropped differéntially between

groups. The acceptangeﬁérlresection of the null hypétheses was based on
- data derived from th&§;§qual cell sized matrix.

An  important caution regarding the interpretation of the data

derived from the equal cell sized matrix must .be noted. The prgcedureﬂ

-+ g
utilized to produce the maximum number of subjects in each cell

distorted the true classification of low, average and high ability for

each grade level. 'Tgble 1 is based upon the premise that low cognitive .

ability students feceived an intelligence quotient of 102 or below;
aVerage‘cognitive ability possessed scores of 103 to 112; high cognitive
ability had 113 or higher. If the classification of the subjects Qere
based on the division of the grade 7kénd 11 sample population into equal

thirds, one would obtain the cut-off scores illustrated in Table 2.

‘Table 2: Cut-off ‘Scores for Each Cognitive Ability Level by Grade (N3610)

S : : Cognitive Ability
Grade =~ _ Low : Average: High

7 © 70-100.8 - 100.9-110.3 110.4-136
1 | 80-105.1 105.2-116.6 116.7-143
 Scores used in study -74-102 103-112 . 113-140

Therefore, the'cﬁtéoff.scores used in this study were highgr for  the

~

+ grade 7 'students, and lower for the grgdevllkstudents than those scores

thét‘é?tﬁﬁily-déstribe the'samp}e pbpula;ion fbr each_grade.~

79°



In order to provide an overview of the study results, Table 3
illustrates the means obtained for each subtest and testing period.
Table. 4 reflects the effects of the treatments. Although the null
hYpotheses were treated on the data derived from 450 students, the total
sample population (N=610) data are provided in pafentheses for the
" purposes of comparison. Note also that there are slight discrepancies
in the Fables when one attempts to add subtests data in order to reveal
total - test performances. . These discrepancies are due to rounding-off
the digit;’used’in the éfeparatibn of this tablgy.‘é , , ®

Table 3 feveals thatfwthe Jgrade. 11 students obtained generally
higher scoreg thgﬂ the grade 7 subject;. In addition, the means for the
knowledgé sgbtégts are higher than the higher-}evel cognitive éuBtest

b

for both immediate,h and delayed tests. Although the knowledge subtest

]

;éoresrdecreaggg slig?ﬁly on thevdelayed test for.the grade 7vsubjects,
and’ increased for gthe grade 11 students, the highef-level cognifive
'scores for the combined grades increased noticeably (from 6.1 to 6.6).
Therefore, the‘scqus obtained on the delayed test were generally higher
than those iecorded for the immediate test. The standard deviations
indicate that the tes# scores were not distributed widely. Further, the
standard errors are smﬁll, and therefore suggest that the sample popula-
tion mean is'a'goéd tepresentation of means.that could be obtained if
other 'randomly AIawn samplgﬁ were seiected frém the ,.grade 7 .and 11

- student population. A

In order to obtain equél celﬂ\%izes,ksubjects were dropped-randomly

_ within(groups and dropped differentially between groups from each grade-

ability level. B#séd on the contents of Table 3, there. does not appear

~

to be a substantial difference between the means obtained by the equal

BO
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y
cell sized sample (N=450), and that of the Loﬁal sample population
‘(N=610). Therefore, one may conclude that the equal cell sized sample
Is a good representation of the total samplefpopulation.

Tabl: 4 indicates that the experimental treatment groups yielded
generally higher total test scoreswthan their respective placebo treated
subjects. Instructional objectives appeared to be more effective than
other treatment groups when they were utilized by grade stubjects. The
grade 11 advance organizer students, who were ciqssified as possessing a
low or high cognitive ability, achieved higher scores than ;hose
received by ‘grade 11 students who were exposed to the inmstructional
objectives or a placebo. The high IQ grade 11 ;tud;gts who completed

| the delayed test received the highest score of any g€£hp. Sthdents who
were desiénated as grade llvavera;e IQ also received high scores when
they were exposed to instructional object:iveé.~

Sy
Irrespective of the type of treatment, 6r the age of the subjects,
high IQ students petforméd«bettér than average IQ subjects who rgceived
higher scores than low IQ students. As illustrated in Table 3, Table 4
also reflects the general, but slight, rise in scores over time. The
relationshipsfdeséribed above are clearly illustrated in Figure5 i to 4.
Each figure presents data flpr’ either the immediate- or delayed-test °

scores for each grade level.

The data in Table 4\and the résults of the ANOVA supported two

f

. assumpggons made by the r'spa .
A
be’higher than the grade 7 sceres.,

v*%& : b 3
42, ;{1rrespect1ve of grade, will yleld :
e : P |
i " higher test scores tﬁan lower ab;11ty students o, - |

’D . N . “ ‘l: . '. l. - .. , r - \

: - : . g o TR
i . '“‘Df\ g
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Both of these assumptionu:war% Q;txf}eé at the p € 0.01 level of prd£a~
bility (see Table 6)1 By uniui the Scheffé ngitiple-coﬁpariuon lest, 1t
was possibl§ to state that'EQe high ability students performed signifi-
cantly better than the .vefage’ﬁrﬁup'who yielded significantly higher
scores than the low abili}y subjects, F (2, 432) = 18.45, 22.79, 82.26,

-

p €0.01. : - Co

»

Table 5: Scheffé 6bnpqrison of-Differencet Among Total
Test Means. for the Three Ability Groups

oo

General Cognitive Ability

Low Average  High'
General Low .- . 18.45%* . B2.26%*
Cognitive Average e " 22.79%
Ability [High s -
% p €0.01
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4. 2 The Hypotheses N S - *|' . s 1 ‘
v HvPothe51s One . l
' There will be no 51gn1f1cantkd1fference among scores obtalned on an S
?]‘1mmed1at$ and on a’ delayed retentlon test by students who recelve
,é one of three’ spec1f1ed treatmentd\-an advance organlzer, 1nstruc-
L'tlonal obJectlves and a placebo - VL' - | f
‘Table 6 represents the ‘results obta;ned from a ﬁour-factor ANOVA
" with the fourth factor belng repeaked The\effect of’ the treatments was'.
- i
iggificant at” p_é,}0.0l,\ F (2, 432) = 15.69..' 'I_‘he ‘Scheffé multiple-
‘p féoECarison*test (see.Table 7) revealedithat the‘StudentS'Who received
.1nstruct10nal obJectlves performed 51gn1f1cantly better than those 'who ,?
h recelved the placebo, F (1, 432) 14.37. However, the advance
organlzer group d1d not achleve 51gn1f1cantly better results than ‘the
VA,” 1nstructlona1 obJectlves group, and only obtalned a 51gn1f1cance level
. of p 6 0.05, F (2, 432) 8.25,,‘when;compared to 'the placebmtbjectst.
‘Table 6 ‘Analysis of Variance w1th Repeated Measure Based SH
Total Crlterlon Scores (N—450) . o
: = . Sum of . Degrees of Mean  * F-  ‘Proba- < .
~ Source . Squares Freedom - Squares - Ratio. ;‘pility"d
Grade (A) ’2&40.33? 1. 244033 ¢ 238.05  0.00
Treatment (B) 321:58 2. 160.79 15.69 . 0.00
- AB- 53.22 2. 26,61 2.60 0.08 ™
o Ab111ty (€). . 1691.560 2. _ 845,86 82.51 . 0.00 ;
- AC ' ' 93.65 2. B 46.83 <&.57 0.01 :
BC. ' ‘ . 97.95 booo o 26449 2.39. - .0.05 -
,_ABC L7647 0 4, 19.12  ° 1.87. *0.12
S- W1thln ’ ‘4428.505- 432, 10.25 T
Time (D) . S49.02 T 1. o 48.027 0 19.46 g aO |
, 2.73 " 1. 2,73 1.09 ’30
BD - 16.21 2. ) 8.11 3.22 0.04 /f
ABD 1.56 2. - 0.78: 0.31 0.73
[64) [N . 5.18 2. 2,59 ., 1,03 . 0.36 i
ACD " 7.32 2. 3.66 1045 ¢ 0.24
BCD ’ 17.09 4. 4.27 1.70- -0.15
ABCD : - 3.42 4. 0.85 _~'-0134 0.85
DS Wlthln . 1088.44 4320 2.52 e
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- Table 7¢ Sch%ffe Comparlson of leferences Among Total Treatment Means
T " T = " SR = >
7]

Treatment

' . P o Toee o 8L25% 14,37
Treatment. - A0 ‘ o R 0.85 -

&0.05 4o\r
P \, 'R P \ . -
_ There were no 51gn1f1cant t%atment mteractmns at' p 4 O 01 The

Y

treatments d1d not dlfferentlally affect elther 1mmedlate or delayed . -

86

‘tests. The main .ef_fect of the treatmentvarlable appl1ed to both =

o

'testlng per1ods ‘ However, it should be noted that the delayed test
scores were slgnlflcantly hlgher than the 1mmed1atW(l ‘

432) 49. 02, p%O0. 01, and the treatment x\ab1l1ty mteractlon ylelded

Flgures 1-4.

Hypothes1s One was reJected "I‘he 1nstruct10nal ObJECthES ylelded

. 81gn1f1cantly (p < 0 01) hlgher scores than the placebo
Hypothesas Tvo |

»Thére w1ll be no 51gn1f1cant 1nteract10ns among treatments,‘ age

(grade) and general, cogn1t1ve ablllty (IQ) on an 1mmed1ate or on a -

;
/

\ o “_delayed cr1ter1on measure e . _
\ ¢ Only the .grade X ab111ty 1ntera‘ction (AC in Table. 6) was s‘igni'fi-f
cant F (2, 432) 4, 57 at the p % 0.01 level. The chh‘effé multinle-'.

,omparlson test revealed that the difference between grade levels was.
a

>
- s.'gn1f1cantly greater for low ab111ty groups than for - hlgh ab111ty

cant 1nteract10ns among treatment, age or cognltlve ab111ty The main

a probablllty of 0 05 These latter fmdmgs are . also reflected in :

g oups, F (2 432) = 18 22, P ‘@ 01. However, there were no signifis

S e e AT 5 e

B R Ce I
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.feffects appear to explalm*the overall results of the study Althduéh

'the pOSSlbllltY ex1sts that add1t1onal 1nteract10ns d1d not materlallze

]

“ybecause subJects were dropped dlfferentlally from .each treatment ab111ty
N

e group, TabIR 3 appears to negate th1s pOSSlbllltY w0 “t L :{”>

Hypothes:.s Two was reJected There was a 51gn1f1,qant (p € 0. 01)

"\
-

grade x ab111ty 1nteract10n

L

Hypothe51s Three Sy T B

There Wlll be oo 51gn1£1cant dlfferences among student scores on

H

elther the low or hlgh cognltlve level portlon of an - 1mmed1ate and

a delayed-retentlon test by students who not only dxffer in age and

trea

placebp

i.

Th1s analys1s,1nvolﬁed\a qualitatlve comparison of the results of -

/

three analyses oq varlance., Each 'ANOVA was, based .on the means of .the .

! : : .
total test the knowledge subtest and the hlgh cogn1t1ve subtest (see
Append;x E). Slnce the results of these analyses are not statlstlcally
0 .

acomparable, the F ratio for each comparlson will not be quoted

Table 8 reveals that the total. test‘ and subtests means reflect

\\\\\sjgnlflcant main effects--grade, treatment and ab111ty However,’each

\\

the treatmehts_ware the prxm;ry focus of Hypothesis Three.

“ = Y

geniral»cogn1t1ve ablllty, “but also reCelve one of three spec1f1ed

ents‘-an, advance organlzer, 1nstruct10nal obJectlves and a ,

e

“te\t\produced d1fferent significant interactions. The interactions with

- 87.
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 Table 8: .

7Total Test

S1gn1f1cant Main Effects and Interactions for the MeanS' T

of the Knowledge Subtest,.ﬂxgher Cognltxve Subtest and

f ‘.

. Main Efg§Ct or
. Interaction

S . Ce High‘er \{‘ .
. Knowledge . . = Cognitive: . Total

Subtest ' Subtest.. ‘- "'Test
Grade (A) : X X \ X
. Treatment (B) - ) X X IATEE 'S
AxB . L X AR
"~ Ability (€) ) X . X X
AxC X o L , S X
BxcC : ¢ ‘ » o
 AxBx(C .
Time (D) X ° X
A'x D X
"B xD :
‘AxBxD X
CxD .
AxCxD
BxCxD
" AxBxCxD .
Note 1 'Th1s Table is based on the analys1s of varlance summary tables
"+ ..which are in Appendlx E.
. 2. Only the main -effects and 1nteract1ons wh1ch achleved
: p 60 01 level of s1gn1f1cance are. shown Lo

S e St e ke 8 e
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dthe knowledge subtest y1elded three significant 1nteract10ns--grade‘
1

‘X ability, grade X time grade'x treatment X time. These 1nteractions
are plotted in Figures 5 6 and 7 Figure 5 reveals that the difference
between ‘the scores obtained by the grade 7 and 11 subJects decreased as

the ability of ‘the students 1ncreased Since the grade 11 deLayed

- _scores 1ncreased slightly while the grade 7. scores dropped the differ- &

-~

ehce. between test means was greater on the delayed test than on the

/“‘*"

41mmed1ate test (see Figure 6). )
‘ -

A ' The"grade»x treatment X timefinteraCtion illuStrated*in Figure 7
_clearly shows the diffegentlal effect of . the exper1menta1 treatments {

:upon the different ages of the subJects Both the advance organizer_and

instructional objectives 1mprove retention ovér .time for the. grade

N

:ll subjects, but'do oot appear to improve retention by the grade 7

‘students However both experimental treatments resulted in higher test

- scores than the placebo treatment 1rrespect1ve of time or grade 1qve1

If an 1nstructor wishesvto increase his/her students' know1edge scores,

\
1nstructional objectives may be helpful for: both grade 7. and 11

89

A The higher cognitive subtest produced\only one s1gn1f1cant 1nterac-,-"

tion. Figure 8 illustrates the grade x treatment interactior. The

advance Organizef:and the.placebovtreatments yielded almost identical
" results when the mean of both- the immediate and_delayed gradei? test‘
results ‘were considered. The 'instructional objective treatment

appeared to be best for the grade 7 students--a finding which is similar

f'to the knowledge subtest results

The grade 11 higher cognitive subtest results suggested a different

pattern of treatment effectiveness The subjects ‘who received an

advance organizer produced higher test results than those students who
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reéeived inlt:uctional objectives. , The latter treetment\wes more effec-
. ‘

tive thln the plncebo. - : ' — .

Due to the different significant interactions that were produced by

the knpvledge and higher ccgnitive eubteltn, it il possible to conclude -

. that the effectiveness of a ‘particular preinstructiona strategy will

depend primarily ‘on the grade and the level of the tedlired cognitive
- skill, as well as the ability of the student. Instructional objectives
apgeared*to benefit grade 7 students irrespectine of the level of cogni-
tive skill, and the ability of the student The advance organizer
functioned best for the high ability grade 11 students when higher

, cognitive skills vere required. Insttuctional objectives were slightly

~

" more effective than advance organizers for promoting the leatning of

knowledge by grade 11 'students.
B E L * -
"HypothESis Three was rejected. There were significant differences

_among student scores on. the low and high cogn1t1ve level portions of the

/
cr1terion measure. Y ‘
7
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4.3 The Questionnaire . . -

*

‘The results of the Student and Teacher Questionnaires are located ,

in Appendices H and I. Sinée the purpose of tﬁene questionnaires was to
.produce?additionai information to explain the ANOVA findings, and to
suggest ways of implementing the study results, the responses to the

questionnai¥es will be referred to ip the discussion that follows.

i
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" CHAPTER V \
-
DISCUSSION AND CONCLUSIONSg '
5.1 Assumptions . '\

The following assumptions must be considered fn the interprétation
of the data: . )
Assumption 1: The sample population was representative of the tétal
population of students registered in the following courses:

5
\\

grade 7 General Science and grade 11 Biology 20.
A 'large number (N=695) of randomly assigned subject;\were tested
from ten schools within an urban-suburban school distfict. Id\addition,
the standard error for the mean of the criterion measure was.small, 2.3.
Therefore, it was concluded that the sample study population waé a good
representation ﬁf the total student population. \
AAssumption‘Z: The teachers were representative of the- total teacher
population.

In the study, fourteen teachers were required to fulfill clearly
defined roles as classroom man#gers. This procedure was intended to
s£§ndardize testing- procedures, and to minimize the effect of the
instructofs' personalitjes upod the subject. Hence, the teachers were
not taken into account during the data analyses.

Assumption 3: - The Canadién Cognitive Abilities Test and the Canadian
~ LorgeThorndike Intelligence Test are representative measures of
general ability.

It is debatable as to whether these standardized tests measure
genergl cognitive ability. However; the two school Boards ﬁhat were

involved in the study use the test scores as one source in the assess-

ment of the stgﬂchts' mental capabilities.
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Assumption "4: The scores obtained on the criterion measure could
differentiate among the different ages (grade) and cognitive
¢ abilities of the students. .

Since it is impossible to see the activities or changes in the
cognitive structure which define an individual's mental age and cogni-
tive abilities, it was inferred 'tha; the higher the criterion test
score, the greater was the learning. The data in Tables 3 and &, and
the ANOVA provide some support for this inference. As one might expect,

the grade 11 studeants received significantly (p & 0.01) higher scores

than the grade 7 students. In addition, students who were designated as

low, average and high ability received significantly (p € 0.01)

different scores irrespective of their grade level. These findings

suggest that the measuring device did differentiate among the different

ages and cogﬁitive abilities of the students.

Assumption 5: The preinstructional strategies were understandable by
the learners.

Kozlow and White (1979) and others indicate that studies involving
advance organizers will not be successful unless the preinstructional
strategy is understandable by the learner. To ensure that the strate-
gies were understandable, the following procedures were followed:

1. Three judges--a junior high school teacher, a senior high teacher
and an educatién préfessor--reviewed the content and form of tbs
preinstructional strategies before they were used in the study.

2. The preinstructional strategies were pilot tested on two occasions

.prior to the main study. During these pilots, students were asked

to identify items that they found difficult to understand. 'Altera-

tions to the strategies were then made. ,

b
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3. Based on the responses to the Teacher Questionnaire (see Appendix
1), two of the seven grade 7 teachers, and nome of the grade 11
instructors indiceted that the students had difficulty in under-
standing the preinstructionsl strategies. One teacher stated that
slthough the students could comprebend the written waterial, they
did not know what was expected of them, i.e., how the strategies
tnn to be used. .

Assumption 6: Students were familiar with the interpretation of fixed-
sequenced, fixed-paced combined audio and visusl images in an
instrué}ionnl setting.

The questionnaires provided support for this assumption (see
Appendix H). Sixty-one percent of the grade 7 students and 64% of the
grade 11 students indicated that they had seen 10 or more instructional
films and video programs in their classes during the school year.
Further, the Teacher Questionnaire (see Appendix 1) revealed that 57% of
the grade 7 séience teachers had shown 10-12 films or television
programs to the classes involved in the study. Since the grade 11
students started their courses two to four weeks before the study was
conducted, only 43% of the grade 11 ‘students had seen 7-9 films or
television programs in their Biology 20 course.

Assumption 7: The television program was understandable and appropriate

~for the subjects.

The literature review suggested the poss\igity/ that non—signi}i-

cant findings of preinstructional strategies studies may have been due

to the use of learning material that was inappropriate for the audience.

This researcher attempted to find learning material that was appropriate .

for the gradé 7 and 11 curricula (see Appendix B). In addition, the

,

N
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.2 Riscessios . .

A sigaificonce ‘level of p € 0.01 vas choses to evaluste the mul)
Mypothebes of his stedy. Altheush edueatisasl resesrch aovmslly
~ employs » ) $0.09 level of mttcm, m resedrcher woed & oere
wuﬂm! nlu hr the followiag ressong ! ”

1. The nuun oiﬂﬂm value mu partiaily nqnuu tn the
| wodest testoretest reliability of 0.73 end 0.63 hich vere obtained
respectively from the itew ’mlysin of the pilot' and sajn stady
criterion measures. .

3 The value of 0.01 reduced the chance of incurriag @ Yy:c t error

| (sn altersative hypothesis dyiu sccepted when the oull hypothesis
‘is true).

3. Since sducators mey wish o use the findings of this research, the
researcher wanted to ensute that he could recommend bis tindings

“beyosad any resscasdle doubt. |

thesis One .

There will be no significent difference among scores odteined o§ a0
fumediste and oa » hlayvd-rog_.uuu m; by studests who receive
ose of three specified trestmests--an edvence orgeaizer, imstruc-
tional objectives and a placebo.

S

+ $lace m iastructional objectives yielded significantly (p ¢ 0.01)

higher scores than the placedo, Rypothesis One was rejected (se¢ Table

6). This fimdiag provides support for Rothkopf's (1971) theory of
~ msthemagenic Wg&ou; pntuimt‘ioul strategies can wodify o
lesrver's attestioa-directing and processis skills. The result
iandicates that t? learmers were better ab70 to select and retsin

sslieat iaformation &3 compsred to the control group (those who received

L 3
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'a‘plaCebo) - Hence, thls study presented flndlngs that Were in agreement

'vW1th Frase (1967 1968 .1975) who used prequestlons, and Rothkopf and

”:'Kaplan (1972 1974) who used 1nstruct10nal obJectlves to test the theory

e

of- mathemagenlc behav1or w1th wrltten learnlng materlal TS ,

@ 2

Although the students who recelved an advance - organ1zer d1d not\
'_obtaln a- 31gn1f1cant1y (p € 0 01) ‘hlgher score than the placebo groufp,
»thxs f1nd1ng d1d not” prov1de suff1c1ent grounds to reJect Ausubel s

(1963) theory of meanlngful verbal learnlng even - though the advance.
‘organ1zer group was able to obtaln only a 0 05 level of probab111ty (see -
‘bTable 6). The llterature review provlded eV1dence that the advance
‘organlzer would be successful only Wlth learnlng materlal that dealt
,w1th hlgher—level cogn1t1ve skllls that were not based prlmarlly on

"vrecall (Ausubel 1978 Mayer, 1979) | Slnce Hypothes1s One was based on

"the total test scores wh1ch 1nc1uded responses to knowledge and. hlgherv 7

<

‘level cogn1t1ve questlons, a def1n1t1ve statement on the successful
.'appllcatlon of advance organlzers cannot be made However, Hypothes1s,'
o .

Three Wthh dealt w1th dlfferent levels of cogn1t1ve SklllS may provide -

: further 1n51ght 1nto the effect1veness'of advance organlzers Further;

's1nce the data analy31s ‘6f this hypothe51s utlllzed total score meansA'

* from both the grade 7. and 11 students, any apparent faC111tat1ve effect~ )

w'of the advance organlzer would be suppressed in th1s analy51s The work
of Plaget'(see Bra1nerd 1978) reveals that young learners, such as

'_those in grade 7 would most llkElY have dlfflculty with th1s strategy,

R

‘h._but the older students who could deal with abstractlons should be able'

: o
_to cope w1th the abStract ,nature of advance organiZers Since

HypotheS1s Two deals w1th the effect of age on the treatments perhaps

A

'.ﬁthe advante organlzer W111 be shown to. have srgnlflcance with the grade

-»11,students.

5,



S1m11ar to the findings of Hartley and Davies (1976), the treat-

1..

ments, espec1a11y the 1nstruct10nal obJectlves, were effectlve for both

.the 1mmed1ate,and delayed tests, 1rrespect1ve of grade level. It'should )

be noted that the delayed-test scores were s1gn1f1cant1y (p £ 0. 01)
hxgher than the immediate scores. One would have expected that all test
scores, would have dropped on the delayed test (see MacDonald,, 1965)

However, 51nce 90. 9% of the students enJoyed the program they were able

f

to recall a great deal of 1nformat10n because they attended to it (see

;Appendlx D). In addltlon,‘test practlce--taklng the' same test tw1ce-r

- only appears to explaln part of this’ f1nd1ng A close examxnatlon of
Table & reveals that ‘the placebo groups' sqores remalned the same or

dropped sllghtly, w1th the - exceptlon of the average IQ grade 7 students
N

and the high IQ grade 11 students who were better able to retaln the

information The s1gn1f1cant 1ncreases in test scores are pr1mar;1y due
»\to the effects of the treatments It would appear that the experxmental
. treatment students had retained more 1nformat10n, and - organlzed it 1n
such a manner that they were able ‘to make bettér Judgments with regard
to selectlng ‘the correct responses on the second exposure to the test

' The responses to the Student Questlonnalre (see Appendlx H) support this

' explanatlon

Skx of the 18 groups (see Table 4) appeared to make notable total

“a

"teSt score increases over tlme These groups were: the h1gh IQ advance :

-‘organlzer grade 7 (13 8 to 14.9); the average IQ 1nstruct10na1 objec-

tives grade 7 (12 4 to 13. 2), the low IQ advance organrzer grade 11

,(14 9 to 15. 8), the high IQ advance organlzer grade 11 (17.4 to 18.9);
the average IQ 1nstruct10na1 ohJectlves grade 11 (15 7 to 16. 6), and,

fthe high IQ 1nstruct10nal obJectlves grade 11 (16 5 to 17 4). These

<, .f’
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. flndings strongly support the theory of mathemagenic behaviors since all

of these groups received a preinstructional strategy, Since most of the

large increases occurred with the grade'lldstudents, it appears that
they could ‘remember and use the pre1nstruct1onal strategles more effec--

‘_tlvely The high IQ students in both grade levels proflted most-from‘

P
‘the use of these strategies. This lattex statemeng' confirms the

. 1nd1ngs of Kanner and Rosenstein (1960) and Kraft (1961) who state that
&

~students of /hlgh ab1 learn more than students of low ablllty,‘

regardless of -the method of 1nstruct1on -ar mode of presentat1on

-

It is unclear as to why the low IQ grade 11 students who recelved

an advance organlzer would make a notable gain over time (i.e. R 14 9 to

-

15.8). Perhaps the advance organlzer_acted as a supplantat1on devrce'

(Ausburn*and‘Ausburn 1978 Salomon 1979) i.e. the advance organlzer

100

enabled the students to do someth1ng that they were unable to do for -

themselves--organlze the 1ncom1ng st1mul1 However, 'since all groups,

1rrespect1ve of the treatments, performed according to thelr general

cogn1t1ve ab111ty,’eV1dence which strongly supports supplantatlon was

not found in this study ‘ R R

Hypothes1s Two | ) L

There will be no significant interactions among treatments, age
AW

(grade) and general cogn1t1ve ab111ty (IQ) on an 1mmed1ate and on a

delayed criterion measure

!

General researchers and rev1ewers such ‘as Chaudhar1 and Buddhlsagar

)

(1981) and Cronbach and Snow (1977) “have stated or’ 1mp11ed that there

may not be 51gn1f1cant dlfferences among treatment varlables unless the"

character1st1cs of the learners were con51dered “In thls study, there

were -51gn1f1cant dlfferences between treatments at p & 0.01 level of



o

sigiificance, but there %ere no significant ‘interactions between the
treatments and the specified variables. The main effects accounted for
the majority of significant differences in the study. If a significant

level of p < 0.05 had been utflized, there would have been-a‘significant

treatment x ability interaction, ‘%nd a gsignificant treatment x time .

interactionl These possible interactions”may have led one to suSpect
that.different'ahilities ;espond{differehtially to the treatments (see
Cronbach and Snoy;,1977),'and that the treatments were‘more'eﬁfective on
the " delayed-test ‘than on the immediate test (see ' Ausubel, 1963).

»However by using'a significance'level of p 5-0.01‘ one can only state

i

that the 1nstruct10na1 obJectlves performed better than the other two -

'treatments, regardless of the ability level of the student and the time
of testing.
Since the grade 7 students are generally'regarded as heing‘in the

concrete-operational stage of cognitive development (Sund, 1976), it was

not expected that they could'effectively employ.advance organizers which

‘are abstract and- therefore more suitable to ‘the formal operatlonal v

o

: capab111ty~of grade 11 subJects The,llterature review 1nd1cated that
:1nstruct10nal ObJeCtIVES would probably be best for grade 7 students”

and the advance organlzer would be successfully employed by grade Al

;subJects. The data d1d not support thlS suppos1t10n ‘in 1ts entlrety

Instruct10na1 ob3ect1ves, stated at. various levels of Bloom s (1956)

taxonomy, appeared to fac111tate learnlng by all students (see’ Flgures

w0

1 - 4). Perhaps thls result was due to the directness- of the ,instruc-

PSS ) -

‘.tional‘ obJectlves ‘as opposed to the abstraction of the advance

organizer. However; the data‘in Table”4 indicatel that the high IQ

_grade 11 students who received an advance organ1zer obtalned scores that

were h1gher than those who recerved 1nstruct10na1 obJectlves, and were
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substantially higher than those who.receised'a placebo and possessed
similar-characteristics (total delayed-test_sc‘re‘meXPS‘fromTable 4:
A0 = 18.9; I0 = l7.4§ P = l6.0j. Further, the students who were desig- ;
nated as low IQ grade llrstudents and received an advance}Brganizer,F
performed_better than those who received‘instructional objectives or a
'?lacebo (total delayedutest means from Table 4: ‘AO = 15.8; I0 = 15.1; P
= 12. 9), butr the dlfferences ‘were not as great as those achleved by the
| hlgh 1Q grade 11 students \

The above fits with the . Xesearch of Ausubel and’ h1s assoc1ates who

‘found that advance organizers could be successfully employed by college

AN

. . . . \
students. If one were to considér\thaiuthe high IQ‘grade 11 students

are closer to being similar to college students than other groups in the

study, then the f1nd1ngs of this study' Q\ul tantiate. Ausubel s

:(1960 1963 1968) claim that advance organizers can fectivel&ﬂpromote :
learnlng ‘ . , , |
There was a s1gn1f1cant grade X ablllty interaction (AC 1nv le
6)ﬂ‘ The d1fference between grade levels was S1gn1f1cantly (p = 0 01;\\;
greater for low ab111ty students than for high ab111ty students. This
-f1nd1ng was contrary to that wh1ch was hypothe51zed i.e. due to the
vllack of ab111ty,,loWer IQ groups would beneflt most from the use of any '
aid wh1ch“enab1ed them to deal ’more\ effectlvely ‘with the learning
'material.: Although the preinstructlonal strategies did assist the lower
IQ students, it was suggested in one teacher s response to the questlon-
naire (see Append;x I) that alt\\hgh students could read and understand
the prelnstruct;onal strategles they needed to be 1nstructed on how teo

use them‘effectlvely Conversely, the high ab111ty students were better

able to use -these strateg1es - Further, Kanner and Rosensteln (19@83 and

i\
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4 .
Kraft (1961) state. that high ability students perform well under any
conditiens 'Hence, one should not expect that the dlfference between
the high ability students in each grade and the' corresponding low
ablllty students to be identical. In addition, even though the cut-off
points for ability were .identical for each grade (eeeiTabie 2), Tables 1

and 2'indicate'that there wefegloyer IQ'scores in the low ability grade

7 group as. compared to the low ability grade 11 group.

Hypothesis Thfee
| There Qill be no-eignifieant difference among studeﬁt scores on
either the low or high eogniti;e‘level portion of”ﬁnvim@gdiate and

a delayed-retentiongtest by students who not.only differ in age end

generalhcbgnitive:ability, but also receivevone of three specifiee

'treatments--an-advance organizer, inStructioﬁal objectives and a

placepo. '

'Ihe>data revealed thét different variables‘differentiaily affected
scoree obtained on the low- and'higﬁeleveltcognitive portions of the -
”cfiteri&n:test As expected, knowledge subtest scores of the placebo

groups for both grades, and the grade 7 students who received preln-x
structional strategies also decreased gver time. “This finding - is
similaf te:thoee.suggested'b§_McDonald (1965). However, those grede 11
students who received preinstruetionalupstrategies increased their
knowledge seo:ee. -The plot of,the-significant gra&e;% time'interaction
(see Figute 6) ‘also revealé.this pattern. The imﬁlicatien‘was’that the
'gradel? students have etgfeater difficulty'ih.fetaining‘information than
‘the grade. 11 studentsiwhose cognitive 'structures wefe more developed'

(see Bréiherd, 1978).



Probably the most sigﬁificant finding is that irrespective of age,

grade and the time of testing, the instructional bbjectives appear to be

more eff%ctlve with knowledge skills than either o the other two treat-

ments. Perhaps the spec1f1C1ty of the knowledge*level 1nstruct10na1 d

ob;ect1ves, as opposed to the generallty of the/ advance organlzer,
enables studentsrto focus on and retaln knowledge InStructional objec~-
tives do appear to’ act as attention-d1rect1ng devices (see Bovy, 1981

Hartley and Dav1es, 1976 Melton, 1978; Rlckards, 1979)

The analysis of the knowledge subtest scores also revealed that the

" difference between high ab111ty ,8roups of each grade is greater than

between the low ab111ty students (see Flgure 5). ThlS result reflected

the 1dent1ca1 f1nd1ng in HYpothesls Two which was based on the totalu

test score. The large d1fference between the 1owsab111ty grade 7 and 11
students (see Flgure 5) as opposed to the smaller difference between
fhlgh ab111ty students in each grade was due to the distribution of IQ
'scores in the two ability groups. The - low ability grade 7 group had
lower IQ scores than the low ab111ty grade 11 group. xConversely, the
high ablllty"groups for'each grade had scores that were more evenly
distributed. As ‘a result, the low ability grade 7 students achieved
scores that were lower thah their grade designation would’indicate

The data derlved from the h;gher cogn1t1ve subtest (see Figure 6)

~ strongly suggested that the advance organizer facilitated ‘the greater

learning by the-grade 11 students; but this strategy was only sllghtly

104

more effective ‘than the placebo for the grade 7 subJects The instruc-

t1ona1 obJect1ves were less ggiectlve than the advance organlzer for the

grade 11 students, and most- effectlve with the -grade 7 students

T

: Further there was a notéble increase in ‘the higher cognitive subtest



scére; over time (see Table 3). The above findings are in agreement
with Ausubel (1978), Kozlow and White (1979) and Mayer (1979) who
suggest  that preinstrgctional‘ strategies, particﬁlarly advance
) organizers,(ﬁay be‘effecﬁive for learning higher-order cognitive skills
of Bloom's (1956) taxonomy by ﬁhose who can deal effectively with the
abstract nature ofvthe advance organizer. Ausubel (1963) believes’i#at
due to a drive‘for_economy, the learner loses specific information over
a period of.ti&e. The essence of that information is stored in higher

level. concepts which are not easily forgotten. It is therefore possible

that - as the cognitive structure. reorganizes the information within

itself, it gakes‘new connections which enable it to do. things that it

~could not do pre?iously.A The advahce organizer aids in this reorganiza-
. tion eithér by establishing an grganizational center to which inc&hing
infoimétion' may adhere .to, or poinfing out differences between one
concept and anothég. ' Consequeptly, thoée, who receive an advance
organizer and are expepte&‘té'éoﬁplete high-level cogniti§e taSks will
perform better on a delayed .measure ‘fhan on an immediate test.

Hypéthesis Two -appears to c§nfirm‘ this line of thought.. Advance

. organizers are effective for learning higher-order cognitive skills and

;shonld be employed by studeﬁts who can handle absﬁractions.

‘Tﬁe above conclusion was also suppdrted'by responses'to the Student
gpes£i¢nnaire (see Aﬁbeﬁdix H). »Students;‘particularly those in grade
ii; who.received an advance orgéﬁize; were better able to staﬁe how
wolves inte;act}witb the biotic and abiotic‘éompongnts of the environ-
ment than ﬁhose'whé received other treatments. Thélgradé 11 studen;s
produced twice as many bf éhese typés of resbonses asw;omparéd to those
grade il étudénts ‘who ‘réjieved either inétructional object;yes or a

-

placebo.
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5.3 The Generalizability of the Study ' A ‘

The overall aim of the study was to apply instructilillal theoty to a
classroom setting, and to provide information to imnstructors about how

1

“to improve the efficiency of learning‘from fkéso-displayed material.
This study revealed that préinstruction%ifstrategies were effective
under certain conditions. Teachers and\in%tructional designers could
use them to facilitate student learning fJom video-displayed learning
material. = The instructor will not need [to edit or rearrange the
contents of the learning material, nor wili s/he be encouraged to
eliminate the use of the material because it contains items that are
inappropriate for the inténded use. Instead, instructors can write

preinstructional strategies that can direct |the students' attention to

what the teacher considers important, or adapt preinstructional strate-

gles that could be supplied by the inst uctional media produéers.ﬁ

. Further, based on the results of this‘étudy, the use of written prein-

structional strategies enables the teacher to:

1. individualize the instructor-centered classroom without the need to

select different materials for each student, and without physically

‘regrouping the students within the classroom. By distributing

different written preinstructional strategies‘,to each student,

individualization can be accomplished. This pidéedure was used in

this'studyf '

2. quickly adapt ‘the content of .the ie;rning material to his/her
'instfuctioﬁal intent by creating and distributing their own advance

o organizers and/or instructional objectives, or by adapting those

provided by media producers:
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3. easily alter his/her preinstructional strategies to suit the age
and cognitive ability of the student by changing a few words for

example.

4. select an appropriate preinstructional strategy to assist the

student in the completion of different levels of cognitive tasks.

)

For example, advance organizers facilitate learning of higher-order

skills by grade 11 students, while instructional objectives aid in.

the completion of knowledge skills (see Figures 7 and 8).

5. provide an instructional tool that can be used by students who
, ;lrgady posseés reading skills. Since written materials in the

form of science -tests, laboratory guides and worksheets occupy a

major portion of science ‘instructibn (Santiestebét and Koran,

1977), written instructional strategles could be employe& without

the nece551ty of teachlng spec1al interpretive skills.

From a practical viewpoint, inserting specific advance organizers
or instructional objectives into a téievision program would limit .ts
potential use by -other classesr? Therefore, written preingtructional
strategies presented beforé actual instruction can provide the instruc-
tbr with flexibility that could not be oBtained by other means. In
addition, this study-proved that preinstructional strategies do not have
to be in the same form as the learnlng material, nor do they have to be
an 1ntegral part of the material in order to be successful.

Although it has been stated that films or other forms of media are
usually introduced orally, this author sees no difficulty in using
written preinstructional strategies within the classroom. In fact, the
use of advéhce organizers and instructional objectives in the. printed
form may improve the'consistency of the instructionai process from class

to class and from year to year.
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The generalizability of this study can be accomplished only if the
results of the investigation can be applied to instructional situations
beyond the research conditions. Although no one study can be used as
the basis for the instructionai methods to be used by all teachers, the
design of this study contained many features which would make it
possible to apply the results to populations beyond the imnediatg
research subjects. These features are identified below:

ﬁ. A large number éf randomly. assigned subjects was utilized.
Approximately 695 students took part in this study.

2:- The characteristics of the students were identified b§ the use of a
standard grade designation (grades 7 and 11), and standardized
general cognitive ability tests (the Camadian Cognitive Abilities
Test and the Canadian Lofgne-Thorndikg Intelligence Test).F‘ \'

3. This study was performéd und;r actual instructor-centered classroom
conditions.- The teacher controlled the sequence -and the rate of
ptesentation. The studeﬁts were not moved physically from their
nprmal clasSroqm, n;r were they assigned to unfamiliar groups of

students.

4. Since a prétest situation was not employed, the effect of the

treatment was not contaminated by 7ensiti2ation to the learning

3

material. A control group which received a placebo was used as a
standard againstgﬂﬁch other treatment groups were tompared. Since
P

this control grolp was randomly selected, and since a large number

of studed;s(tookipart in the study, it was unlikely that there was

a signifiQ?nt initial difference between the groups of students

‘e

that”here,ﬂﬁing compared.

\

A
\

\ -

) ™
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AIFhQQQ? it was not possible to select classes of students repre-
acntini every possible type of school, attempts were made to obtain
classes from several different schools within the urban-suburban
area of the study.

It was hoped that the Hawthorne effect was minimized in the testing
situation. In an effort to reduce this reactive effect of testing,
-teachers who normally instructed the science classes presented the
study materials. Since the learning material was direc;ly related
to the course work of the studeﬁtc, it was hoped that the students
did not become aware of the experimental nature of the study.
Furthet,‘ attempts were made to utilize all of the appropriate
- science classes taught by a particular teacher. This procedure
reduced the probability that students would feel that they were
being treated differently from other students. -

It was possible that students‘involvéd in the study were experi-
encing a variety of other treatments ;ithin\the school setting.v
However, the researcher wasinot aware of any in-school testing at
the time of the study. Multiple-treatment interference can be
minimized if the studenté are not ﬁested at the following periods
during the school -year: within the first week of school, just
before and after a holiday, before and during examinations and
before any major social event. These time periods were avoided.

It is impossible to state that any learning material is truly
representative of all instructional material. However, one can
describe the characterisﬁics of the material, and give some indica-
tion 6f its relation to other iearning material. This description

of the video-displayed learning material is provided in Appendix B.
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9. The criterion measure did aot purport to assess the capadility of a
specific individual so that s/be could Dde reaked vwith other
students. It wes dntpodi to indicate the tremd that one could
expect with » group of studenta. For emsmple, the pnrfom:'a(
lov ability students should indicate the predicted trend that ome

“w COuld expect if students were permitted to operste under the trest-
nﬁ""cﬂtttup.‘ . o
The adove listed features should have incressed the applicadility
of the study to other studeat populstions.
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34 Conclusions end laplicoetion
This study rejectad the throe null hypathesay, ond dessastreted the

expectetion thet the Wlheation-directing step of Gegnb's (1910, 1978)
¥ ,
tnstructions! theory say be accomplished by the uwse of preinstructions)
strotegios. ln this study, these stretegies were considered to have
sodified the students’ ottending Dehaviors, oo well a6 assisted in the
encoding end processing of eatersal estimuli {(see Bovy, 1981, Frase,
19206, 1973, Rothhop!, 1971, Wittroch snd Lumsdeine, 191!} In order ta
use effectively these amsthemagenic sctivities with fined-paced, fixad-
sequenced science media, the age and cogaitive abilitly of the students
sust’ be considered (see Cronbach and Saow, 197!}  Besed oo Lhe research
findings of this study, 1t is possible to suggest the grade and graeral
cognitive asbility groups which will benefit mast from the use of an
advance orgsnizer or instructional objectives  Table 9 j1llustrates
thene suggestions. Since 1t is the dplayed-test which actually seasured
learning--retention and weanipulation of esterial over & period of
time--Table 9 1s based on the delayed-test scores. Also note that the

type of preiastructional strategy that will best lesd to the completion

-

Table 9: The Sigaificant Findings of the Study: The Most Effective
‘ Trestments for Studests Who Differ in Age and Cognitive
Ability When Tested on Different Learning Tasks

Cognitive Ability Cognitive Task

Grade Treataent Low Aversge  High Knowledge  Higher
7 AO

1) X X X X X

P . .
11 A ) X X X

10 (X) X X

P




of different,levels of cognitive tasks are-also presented Note that

thf pattern. of effectlvenesS’ shown in Table 9 ‘differs markedly from

i those suggested by the .teachers 1nvolved in the study (see Appendlx I).

2

~

t

The 1nstruct10nal ob3ect1ves appear to be the best overall strategy

However, the advance organlzer a1ded the high IQ grade 11 students,
partlcularly when they ‘were complet1ng hlgher level questlons The

[}

112

advance organlzer also appeared to aid the 1ow ab111ty grade 1 -

students, but there was not a large dlfference betWeen the effect of the :

' advance organlzer ~and the 1nstruct10nal obJect1ves ‘with these 1ow

ahility students ’ Thus there 1is . merit in the statements made by

‘Buddisaga}"(IQBO), Duchastel and Merrlll (1973) Cronbach and Snow

(1977) Kozlow and °W1ute (1979) Mayer (1979) and Melton (1978) that the

effective use of. pre1nstruct1onal stretegles W1ll depend on the type of
?

1earn1ng task and the character1st1c of the learner They are not only

',effectlve»w1th wrltten material, but also with video—dlsplayed learnlng

-

Ia

‘material. In addition, the information presented in Table 9 dduld

B

provide'teachers andﬁinstructional designers with the means to select

the approprlate stranegy for a spec1f1ed aud1ence when fixed- sequenced

f1xed-paced media and dlfferent levels of cogn1t1ve tasks are. 1nvolved

.Ausubelv‘(1978' 1980) &gAusubel and Fitzgerald (1962) Chaudhar1 and

o

For those who favor 1nd1v1duallzed 1nstruct1on, advanqe organlzerso

and 1nstruct10na1 obJect1ves do not appear to be threatenlng " Since.

th1s stndy, nor - any - known to th1s author, has spec1f1cally stated that

they have a negatlve effect on learnlng, the 1ncorporat1on of organlzers

from those who cannot ‘use them effectlvely Thus, these tools couild be-

1mplemented W1thout lower1ng ex1st;ng instructional expectanc1es As

- voa

’1and obJectlves wall a1d those who can use them, but will not detract

©



indicated“by the responses to the'TeaCher Questionnaire- (see Appendix

Iy, teachers stated that if these strategles were found to be effective,

they would use them prOV1ded that there were sufficient 1nstruct10ua1

time to use them properly. Further,” the 76.6% of ‘the. students "who

received preinstrthional strategies/;ndicated'that]they would like to
use sinilat‘instructional material.in‘future'classes (see Appendix H).

Although'this'study attempted to provide an extensive‘investigation

of the  use of advance organizers and inStiuctional -objectives on

1earning‘ frcm f;xed~paced: flxed-sequenced medla, there are several

areas, wh1ch ‘need further 1nvest1gat1on

1. A 51m113r study should 1nvolve the 1nstruct10n of the students as

to the purpose of the prelnstructlonal stretegles, and the use of

<the strategles with the same students over an extendedpperlod'of

time.
2. There needs to be an<'investigation of how the preinstructional
strategles affect learnlng from the audio and visual messages which

are found in: comblned medla The researcher hﬁd 1ntent10ns of

”iprov1d1ng th1s 1nformat10n durlng this study (see Appendlx D) but -

found it d1ff1cu1t to create. valld crlterlon tests that could

éccurately measure v1sual knowledge and h1gher~leve1 visual - skllls

3. It has been suggested that 1nd1v1dua1 cognitive styles affect theﬂ

manner in- whlch students learn (Ausburn and Ausburn, 1978;. Greco

- and McClung, 1979; Jonassen, 1980). Durlng the.pllot‘test, the

researcher attempted to determine the effect of field-dependence-

“

~ independence upon student learning (see Appendix D). However, the

pilot data revealed that general cognitive ability and field-

dependency were not independent of each other; there was a~strong"

&
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\ . A .
association between them. Therefore, only general cognitive

.

ability was considered in the main studyQ Perhaps the effect of
other cognitibe styles upon student learning will be more fruitful‘

(séewAusburn and Ausburn, 1978).."v

“~

- - ! . . . : 4
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SCHOOL _ TEACHER  CLASS__NAME | GRADE

The v1deotape you w111 be . v1ew1ng\§s about wolves and how they
Tive in the wilderness. In order to survive, wo]ves like other
animals need to produce young and to flnd food, water, and she]ter.
,when animals are born they cah do certa1n thlngs ‘without being
taught, but must learn other th1ngs as they grow

Like humans, no tWo volves. are exact]y’alike They have
character1st1cs which differ with the1r age, the season of the year, )
, and the role they play w1th1n the1r fam11y They a]so d1ffer in
we physical gppearance and 1n their actions..
All an1ma1s, 1nc1ud1ng wo]ves,depend on other animals and: %he1r
env1ronment For examp1e all animals need to have food for
“survival. If there is little food, only those,an1mals that ar@A
best able to find food will- live. If a lot of food is available,
more animals will be able to survive. Thus, a balance exists
between the plants &nd animals that are eaten and' those animals
which do the eating. ‘ a
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SCHOOL _~ TEACHER _ . CLASS__NAME GRADE

After seeing the television program, you should be able to complete the
activities listed below. After the program you will be expected to.get
at least 12 questions correct on a 24 item multiple-choice test: You

- will be given 20 minutes to complete the test. : :

| | ) f‘\.
1. "Describe the physical characteristic of‘adu]t wolves.,

2. DesCrTbe\the hunt{ng'and feeding habits of wolves.

: 3. L1st the activities male and female wo]ves must do from the t1me
_ they mate to the birth of the"pups. : -

4. State the factors -that affect the birth and survival of the
wo]f pups.

5.' Hame the activities that wo]f pups must be taught to do’ dur1ng‘,
'd1fferent stages of the1r development.

b. Out11ne the d1fferences between adult wo]ves and adult hunans,
‘ and between wo]f pups and human bab1es

7. 1Exp1a1n how members of a wolf pack relate to each other as ' \
a famﬂy . , B » i \\

8. Explain the changes in the number of wolves in a pack over
a period of time.

9, Re1ate wo1ves to plahts, caribou, deer and Other animals.

o
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David szuki is'well known to Canadians for his science prbgrams
on radio and television. He was born in 1936 in Vancouver. - Suzuki
attended high school in London, Ontario and won scholarships for
Amherst College and the Un1vers1ty of Ch1cago He became a research
assistant at the Oak Ridge National Laboratory in Tennessee. In
1962, he left America to go to the Un1vers1ty of Alberta and, ih
1963, took a- position at the Un1vers1ty of Br1t1sh Columbia where
he began his work on fru1t flies. These t1ny f11es are used in
~ sc1ent1f1c studies because they can produce ‘young very rapidly. Iny
1969 he received the top award for Canad1an scientists.

‘In 1970, Suzuki created a series of science programS‘for the
public. “He felt that science was important and that all people
‘should be more aware of how it affects their lives. His radio
progfém, "Quirks and Quarks", and his television programs,
"Science Magaz1ne" and "The Mature of Things", can be heard and
‘seen on CBC. '
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Description of Video-Displayed Material

A coloufed television progrém which presents an ecological theme
from the grade'éeven SFiencg and grade eleven biology programs was used
in this ‘study. The material had to meet'thé following criteria:

1. fixed-paced, -;
2. fixed-seﬂhenced,'
3. xcomposed of iConic ahd-verbal images,
4. devoid of any visual spécial effeéts,
5. designed without the inclusion of digital signs or animation after
or beforlehe title and production credits,
6. coloured réalistically,
1. desigﬁed to include motion gs an integral part of the content, .
8. 115 to 20 minutes in length, »
9. releV7ﬁt to the provincial scieﬁcé curriculum\guidelines and the
instructors' course outlines, and
10. undgrstandable to students in giédes 7 and 11. -

A total of'twenty-séyen bioldgy films and videotapes were viewed.

Each was fixed-paced, fixed-sequeticed, and cpﬁposed of iconic and verbal

 images. However, all but five learding materials were eliminated

because they ﬁid not,méet all the remaining‘criferia. The five films
were shown to: instructors at the. two grade levels. Baséd on their
comments regardinthhe_applicability'of the learning material to their
pafticular courses, one film was selected which met all of the criteria.

Since the title and production credits were inconsequential to;the

intended instruction, they were eliminated. Their removal enabled the

film to fit easily into the instructional time slot without the loss of.

pertinent information.
. X
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Both verbal and icpnic images were presented via the learning
maﬁerial\ Since these images were similar and therefore supportive of
one another, the interference that‘occurred due to the disparity betweén
the two.images was minimized (Flemipg and Levie, 1978). The videotape
that will be used in this study has a verbal:iconic ratio of 1:2. This
compares‘favourably with the twenty-seven natﬁ:e films and videotapes
which were previéwed. They had fatids varying" from 0.6:2 (3:10) to
1.7:2 (17:20). Restated, these ratios varied from 0.6gﬂihﬁtes of audio
for‘eVefy 2 minutes of visual im;ges to 1.7 minutes of audio for every 2
minute@ of‘visual images.

_ Motion was an integral part bf the instructional presentation that
was shown to the experimental subjects. It hglped to portray the
- differences ‘among wolves and aided in the depiction of their way of
life. If motion did not contribute to the undérstanding of the content
presented. in ‘the’,videotape, a slide-tape presentation or film-strip
could have béen,uéed to promote learning. ’

The actual length of the,video-displayéd material was deﬁermined by
the préctiéability of ‘performing ﬁhis study within one claés pgriod. A
fifteen minute televisi&n program was used. It is interesting té gote

that Dayton (1977) and Greco and McClung (1979) respectively used a 14.5

and an 11 minute slide-tape program, and Nugent, Tipton and Brooks

(1980) utilized a 2.5 minute videotape to draw their conclusions about

the effect of mathemagenic activities on vlearning “from . fixed-paced,
fixed-sequenced audiovisual presentations. .
When compared to other instructional films and videotapes, a length

of 15 minutes was not abnormal. Fifty-one ecologically orientated films

and videotapes were extracted from the instructional media catalogues of
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 an urban public school board and f}om the listings of two major educa-
tional film producers. These instructional materials varied in length
from § to 30 minutes. The median and mean were 16 and 17.5 minutes
'”respectiyely. If the results of .this study are to be appllcable to the
e#isting world of the classroom, 1nclus1on of a program longer thag 30
minu;es would.have been impractical. |
Although it h;s been suggested that advance organizers are most
pseful if the reading material is long and complex (Kozlow and White,
1979; Mayer, 1979), tﬁere is ne‘known guideline suggested for audio-
Vvisual presentations. Follewing a review of empirical studies that
investigated facilitative effects of instructional objectives on prose
material, Hartley apd Davies (1976, p.251) state thsp objectives
generally facilitate learning irrespective of the length of instruction
whether it is ten minutes or several weeks. This finding was also
supported by Hershbefger and Terry (1965) who found no significant
difference in iearning as a result of varying passage length when

questions were inserted into printed material. Thus is was concluded

that no definite time length of material to-be-learned has been found to

be’optimum.

The video-displayed material Was.judged to be cepgruent wiﬁh the
grade seven science currieuluﬁ which indicates that the following objec-
tives should be attained in tﬁe general science course:

1. Living things carry on fundamental processes to sustain
and perpetuate life.

2. All living things interact with and are interdependent
with each other and their environment.
(Alberta Education, 1978 a, p.36)

The learning material was also ;ppropriate for the senior hig

-~

school Biology 20 currieulum. According to this curriculum, the course

% ) I
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should "... .develop an understanding of the principles of ecology"
(Alberta Education, 1978 b, p.194) and should cover the interaction

between biotic and abiotic factors,” food chains, food webs, factors

influenéing populations, characteristics of popﬁlations, population

chahges and many more related\topics.‘

Since the above mentioned curriculum guidelines were designed to

encourage the development of cognitive skills rathet than changes in

agfective behavior, the learning material that was selected approached
-

the study of a particular environment from a dognitive point of view.

It presented the following key ideas:’

1. Wolves exhibit major characteristics that distinguish them from
»

other animals but also demonstrate minor characteristics that

distinguish them from other wolves.

2. wolves'perform fundamental processes that sustain and perpetuate
» . ‘
life.

3. Wolves‘interact with their environment and are dependent on its

s

biotic and ébiotic interactions.
The chafacteristics of the. video-displayed program that was used in
the study are summarized below: .
1. The material was fixed-paced and fixed-sequenced.
2. Verbal and iconic images presented the to-betlear‘sd information.

3. Ratio ‘of verbal to iconic images was 1:2.

4.‘kNo printed words or other digital sign types such as diagrams were .

présent.
5. Iconic images did not contain special visual effects that could be

* seen by the naked eye.
- )
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10.

11.

12.

X

No animation was present.

- Realistically coloured iconic images were shown.

Visual images were ptesented by a 19 or 22 inch video screen,

although other screen sizes were possible.

Motion was an integral part of the presentation.

Program length was 15 minutes.

The program\was congruent with the provincial science curriculum
guidj}ines and was relevant to the instructor course outline.

It was confirmed by instructors and students that the program is
comérehensible for both grades seven and eleven studénts. (Refer
to the questionnaire results in the Discussion Chapter.)

It presented three basic biological concepts.

It approached the topics from a cognitive rather than affective or

psycho-motor point of view.

151



APPENDIX C
" THE CDERION MEASURES .

1. Pilot Criterion Measure and Answer Key
2. a) Final Criterion Measure and Answer Key
»
b) Correlation Between Instructional Objectives

and Advance Organizers with Test Questions
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5.

Tha Pilot Test

153

- THE WOLF s
A
Ingtructions o
( +
You will be given twe ntx minutcs to complete this gsgngx four ‘Lam'i*%{
multiple-choice test. : v

]

You should have 6 pages in the test. If you are missing any pages,
please advise your teacher. '

mu\tiple~choice answer sheet. Only use the pencil that was provided.

a) Read each question carefully and select the best answer.

b) On &he separate answer sheet, make a heavy black mark with the
pen:fls provided, on the letter of your ch

200 NﬁT mark the test paper. B

‘is worth one mark .

For example:
What animal was described in the film?

A. A horse ,
B. A cat .
C. A cow

D. A wolf

t. A lion

The correct answer is D. The circle underdeath the D woufd be
blackened on the “answer sheet as shown below: -

o k2!
' ABCODE

Fololef to

@re is only one right answer for each question and each question

When you have completed the test, hand in the test, answer sheet and

o

i DO NOT TURN THE PAGE!

PLEASE WAIT UNTIL YOU ARE TOLD TO DO SO

e

e

cencil,
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1. Which act1v1ty must wolves be taught to do7 | )
jeow
A. Mate at certain tlmes each year B
B.  Take milk from their mother
.-C. .Catch small animals
D. Play with other wolves
. E. Move thelr young from one den to’ another
2. Which pupe are most likely: to surV1ve?
A.  The ones that'drink mjlk first -
B." The ones .that are darker in colour
o C. - The ones that hunt caribou first .
D. The ones that leave the den early
‘ ‘B.. The ones that open. thelr eyes first
-.3. During the summer ‘months, if there is only a small. amount of food
‘avallable whlch anlmal or anlmals eat(s) f1rst° : ’ o
. g ) ! ' B . ‘ ’ ///l
A.  The wolf pups . o . s
B.. The oldest wolf ' . - L
- +C. The most powerful wolf S R ' / o
D.  The largest wolf ' =~~~ o e
E. | The male . leader i , ya
4 'What charactenlstlc 1nd1cates Wthh wolf has the mo/t authorlty in
- the pack? J o / : ) :
A. ' The colour of the wolf. o a2 . :
~'B. .The size of the teeth . : : .
C. .The age of the wolf v : -
. -D. The height of the tail.
- E. The size of the wolf
5.  The number of pups’ born 1n a pack each year depends malnly on
» A ‘the number of healthy female wolves. ~ .
~B.  the number of caribou eaten in'‘the winter.
C. the amount of food brought to the mother in the den
~D.  the number of wolves that mate.at the same time.
Ee the number of car1bou caught 1n the summer.
6. The mother moves the wolf pups from one den to another because

m oow

A. the second - den is closer to the other members of the Volff

pack.

as they grow, the: pups need a larger den.

the first den is too far ‘from their fresh food supply
"the move will make it more d1ff1cu1t for. the1r enemies to flnd
the young. L

“the pups must learn to live in another’ enV1ronment

o

. ... CONTINUED ON,THE’NEXT,PAGE .
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10,

11.

C HOT oW

Most

mYg 0w

W RN

adult wolves have coloured fur which
changes with the seasons, ”

is darker for males and llghter for females. :
is usually darker on their back than on their belly.
matches their summer and fall environménts.

determlnes their role in the pack.

is the length of an adult’ wolf measured from the tip of the
to. the end of the tail? ' :

o

oo wo
8

A bungry pack.of wolves haye spotted a herd of caribou. ~What will

_most

likely happen next?

The woﬁves will k111 t least one caribou. v

The wolves will wait until dark before - atta@klng

The wolves will rest jbefore they attack. :

The “wolves will sgéy hldden until they can ‘Surprise the
caribou. g

..~ The wolves w111 min le thh the herd before they attack.

A
B
C
D
E
J
d
:>
B.
c
D
E

If a
will:

A.

'B. .

C.

i

" have the wolf pac
~give birth to the

before the birth of the pupsv\a female, wolf w111 look for a
If she finds. that the f1rst den is not su1tab1e she may

enlarge .the den by dlgglng “with her paws. ..°
use dead trees and leaves to make a shelter.

find ;nother den.

pups in dense shrubs.

delay the birth" t11 a suitable den- can be found.

superlor wolf such as the male leader is eatlng, what event
occur? "

‘The male leader W111 permlt another wolf ‘to eat at the same

time.

The male leader will flght with the other wolf. =~ S
The male leader will stop eating until the other wolf goes

gway.

The male leader will move the food to another place. _
The male leader ‘will show its teeth, but w1ll not fight.

‘ v ‘

L

s § , © ... CONTINUED ON THE NEXT PAGE ....
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12. 'Which characteristic is common for ail of the animals killed by

wolves?

A, Theyoare
B. . They are
C. They can
D.  They are
E.

They live in the grasslands.

larger than a wolf.

meat-eaters. .

run faster than a wolf. S ‘ B
covered with fur.

)

'13. What is the sign that the wolf pups are ready'to be born?

The wolf
The male

Mo ow

A. The femdle stores food caught by the other members of the

Tge female flﬁﬁg & den to get protéction from the winter c?ld

pack stops following the caribou.
leader mates with another: female.

The female hunts for additional food.

14. A wolf pack consists of four female and four male wolves. - The:
-leading or dominant female has four pups. Eleven months later,
just’ before "the new pups’ are born, how many wolves would most

likely be in. the pack” : ' ‘

HOoOOW>
NN O N

1
21
§

15. Caribou are érez‘because they are eaten by wolves. In which pair
‘ . below would the wolf pups be prey? - S : :

- A.  VWolf pups
- B.  Wolf pups
C. = Wolf pups
D.  Wolf pups

‘and beavers ¢
and hawks

and. deer

and foxes

E. Wolf'pup and bédgérsv
. 16. Which .charac er;stlc is not shared by two-month old wolves and
) 81x-mpnth ol humans? o
: ’ ' . A

A. They develop several tiny milk teeth. i e
B.  They can take food from their mothers. 7

"C.  They can not survive without adults.
D. = They. eat food that was stored in an adult's stomach
E

.. -They need protection from the outside world.

.. CONTINUED ON THE NEXT PAGE ...
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17.

18,

19.

20.

21.

WO O®EE,

HOO WP

T mUAw

Which characteristic is ‘not shared ,by' adult wolves and adult,
humans°‘_ v o Rﬂ - o

A. Usually both wolf parents .help to raise their young.

B." Wolves usually mate for life.

C. ~-Wolves usually hunt the sick and the aged »
D. Wolves form family unlts.

E. Each wolf has a d1fferent character

"Wolves . make 'ideal! «parents. : Wthh fact below suggorte this
statement” - T o o

- The parents allow their young to hunt.

They move in a group from one place to another.

Only the parents provide food for the yQung.
The young are fed milk until-they can«qb pln tbelr own food.
The parents protect their young

- o : S .
A wolf can be c1ass1f1ed as a mammal. Which characteristic below

is shared by all mammals?

* More than one baby is born at a time.
The female can produce milk. .
They use four limbs to travel on land.
They all eat meat.

Fur protects the body from the ;old

‘IThe surv1va1 of the wolf does not depend on

" the death,of another an1ma1
the mating of all females.
. the size of the pack.
the season of the year. o , o
-the ava11ab111ty of plant. food , ' S

For many years a pack of 10 wolves' and a herd of carlbou lived on
‘an ‘isolated island. In 1975 the wolf pack increased to 15. At the
end of the year 1§95 what would have happened?

@

A.  There would be more . than 15 wolves The number of caribou’
would remain the sam same. Y ) : -
B.” There would be more than 15 wolves . The pumber of caribou
- “would also increase. - = o
C. = There would be 15 wolves . The number of caribou would remain
. the same. : _ ST ' 4
“D." There would be fewer than 15 wolves. The ‘number of caribou

would remain the same.

157

E. There would be fewer than 15 wolves." The number of caribou_

would also decrease.

. CONTINUED ON THE NEXT PAGE ...
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For the next three questlons (numbers 22, 23 and 24), use the follow1ng

1nformat10n

.22,

23.

r

24,

A population of caribou and wolves live in a
National Park in the Arctic where hunting. and
trapping are not normally permitted. In 1940, fur
trappers were permitted to kill only the wolves. By
1970, only a few unhealthy caribou  remained.® No
wolves had been seen since 1963.

The caribou populatlon decreased greatly between 1960 and 1970.

Why do you think this happened?

HOoO O W

v

\

‘"Other animals ate the- carlbou s food.

The number of wolves increased.

- The caribou did not have enough food.

The healthy caribou were killed by hunters.’
The trappers kil%gd both caribou and wolves:

In 1970, perk employeeé noticed a decrease in the animal popula-

tions. In 1970, what would have been the best 'solution to the
problem? . : ‘ ‘
A. A pack of wolves from another park could be brought in.

B.

1 OO

What

Hunters could be allowed to reduce the number of caribou to
the original number in 1930.

The sick caribou could be replaced w1th healthy deer.

The sick caribou could be killed and a new pack of wolves
could be allowed into the park.

Trappers could be prevented from trapping wolves in the park.

igportant role d1d the wolves play in the life of the caribou?

‘The wolves ate the Ahealthy caribou so many sick animals

survived. _ : e : ;

The wolves and caribou were competing for the same food
source. :

The wolves protected the healthy car1bou from its meat-eating
enemies. ‘

'The wolves forced the caribou to move from one feed1ng aréa to

another.

The wolves kept the caribou population down so the carlbou~

could obta1n enough food.

o , THEvEND

Please check your work. Make sure that you ‘have
marked o z one answer for each question.

Are the answer circles blackened completely?.

Is your name, sex and grade on the answer sheet?*
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THE FINAL TEST o o
* THE WOLF ‘ |

Instructions :

1. You will be given wentx mxnutes to comp]ete the twenty- four
items in this multiple-choice test. - ‘ /

| ' | “

|

2. .Yoﬁlshould have 6 pages in the test. If you are missing, any,
pages, please tell your teacher. :

3. PRINT your name, sex, grade and birthdate on the left side of
the answer sheet. PRINT the name of your school above. your’
name. Use only the Qenc1 prov1ded '

. > - !
4. a) Read each question carefully and choose the best answer;
b) On the separate answer sheet, make a heavy black mark w1k
the pencils provided, on the Tetter of your choice. 4
c) ngﬂgl mark the test paper. T
d) There is-on]yrggg_right answer for each question.
" @) Each question is worth one mark.

For example: : : ﬁ -,
' ' What animal was described in the film?

A. A horse

B. A cat

C. A cow s

D. A wolf

E.. A lion . - ;

The correct answer is D. The circle underneath the D wou]d
be b]ackened on the answer sheet as shown below: . |
- |

D . s

Jhen you have comp]eted the test hand in the test, answer sheet

nd‘genc1

~, DO NOT TURN THE PAGE!
PLEASE WAIT UNTIL YOU ARE TOLD TO DO S0.

R N o

o : . ‘
L E B
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MmMoOO o>

MOOm

Which activity must wolves be taught to do?

. Mate at certain times each year

Take milk from their mother

Catch small animals

Take food from the mouth of an adult wolf
Move their¥ young from one den to another

mMoOoO O o>

The pups that are most Tikely to survive are the ones that

drink milk first.
are darker -in colour.
hunt caribou first,
leave the den early.
open their eyes first.

During the fall while the wolf pups,ére growing which'
animal(s) eat first? :

The wolf pups

The hungriest wolf

The most powerful wolf

The wolf that catches the food
The male leader.

Mmoo O oW

Just before the birth of the pups, a female wolf will Took for
~a den. If she finds that the first den is not suitable, she may

make the den larger by digging with her paws.

use dead trees and leaves to make a shelter.

give birth wherever she happens to be.

give birth to the pups in dense shrubs.

delay the birth until a suitable den can be found.

A wolf can be classified as a mammal. Which characteristic
below is shared by all mammals?

A. Moré than one baby is born at a time.
The female can produce milk.
They all 1ive in groups.

B.
C.

“D. They all eat meat.
E.

Fur protects the body from the cold.

Which characteristic is not shared by two-month old wolves
and six-month old humans?

They develop several tiny milk teeth..

They can take food from their mothers.

They cannot survive without adults. "

They eat food that was stored in an adulf®s stomach.
They need protection from the outside world,

Mmoo W

...continued on the next page...
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10.

11.

%
&

MOO @D
e e e e

MO O >
« v e e o

MmO oOmw>
S

A superior wolf such as the male leader is eating. ' If another

"wolf comes to eat at the same time, what w111 the male leader

do?

Permit the other wolf to eat at the same time
Fight with the other wolf

Stop eating until the other wolf goes away
Move the food to another place

Show its teeth, but will not fight

If a wolf pup was born in early spring, by the m1dd]e of
the summer it would be. able to

mate with other wolves.
successfully hunt deer.
travel long distances.
catch small animals.
attack and kill caribou. -

Caribou are prey bécause they are eaten by wolves. In
which pair below would the wolf pups be prey?

Wolf pups and beavers
Wolf pups and hawks
Wolf pups and deer
Wolf pups and foxes
Wolf pups and badgers

MO O o>
o s s e e

A wolf has spotted a deer. According to the film, what
will most likely happen next?

A. The wolf will wait for the leader's signal to attack.

B. The wolf will get close enaugh to be seen by the deer
before attacking.

C. The wolf will hide until it can make a surprise attack.

D. The wolf will wait until dark and then attack.

E. The wolf will.attack immediately.

Which characteristic is not shared by adult wolves and

adult humans?

Usually both wo]f parents he]p to raise their young.
Wolves usually mate for life.

Wolves usually hunt the sick and the aged.

Wolves form family units.

Each wolf has a different character.

...continued on the next page...
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12.

13.

14.

15.

16.

SO w>

moO o>

Mmoo

4 163

During and soon after the birth of the wolf pups, which does
not occur? .

A. The pups are wet and dark in colour.

B. The mother leaves the den to get food.
C. The eyes of the wolf pups are closed.

D. The mother provides the pups with food.
E. The mother licks the pups.

Wh1ch of the fgllowing is the best reason why wolves make
1dea1" parents?

The parents allow their young to hunt.

They move in a group from one place to another.
Only the parents provide food for the young.
The young are fed mitk until they can obtain
their own food.

E. The parents protect their young.

What characteristic indicates which wolf has the most
aughority‘in the pack?

The colour of the wolf .
The size of the teeth

The age of the wolf

The height of the tail

The size of the wolf

A hungry pack of wolves has spotted a herd of caribou.
What will the wolves probably do. next?

Kill at least one caribou

Attack right away

Rest before they attack

Stay hidden until they can surprise the caribou
Mingle with the herd before they attack

The number of pups born in a pack each year depends mainly on

the number of healthy female wolves.

the number of caribou eaten in the winter.

the amount of food brought to the mother in the den.
the number of wolves that mate at the same time.

the number of caribou caught in the summer.

Mo O m>>

..cont%nued on the next pége...
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18.

19.

20.

21.

164

Which statement gives the least evidence that the wolf pack acts
as a family?

They hunt small animals all year long.

They use the same den every year. _
The leading male and female usually mate for life.
Each wolf has a different character.

The leading.male and female rule the pack.

Mmoo o>

A wolf pack consists of four female and four male wolves. The
leading or dominant female has four pups. Eleven months later,

Just before the new pups are born, how many wolves would most
likely be in the pack?

A. 4
B. 5
C. 6
D. 9
E. 12

Most adult wolves have co]oured fur which

changes with the seasons.

is usually darker on their back than on their belly.
is darker for males and lighter for females.

matches their summer and fall surroundings.
determines their role in the pack.

mooOwx

If wolves stopped hunting caribou, which situation would most
likely happen- at the end of a two year period?

The caribou population would remain the same.

The number of wolves would increase.

The caribou would not move to a new feeding area.
The deer population would decrease.

The number of plants would inCﬁ;ase.

mMoOoOO o>

For many years a pack of 18 wolves and a herd of caribou lived
on an isolated island. In 1950 most of the wolf pups survived.

~ The wolf pack increased to 23. After 50 years, how many wolves

would you expect to find in the pack.

A. 11-13

B. 14-16 }
C. 17-19 Fe
D. 20-22 | ”
E. 23-25

..continued on the next page...
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For the next three QuestHOns (numbers 22,23 and 24), use the following
information:

22. The
Why

mMmMOOm>D>

A population of caribou and wolves live in a
Mational Park in the Arctic where hunting and
trapping are not normally permitted. In 1940,
fur trappers were permitted to kill only the
wolves. By 1970, most of the remaining caribou
were unhealthy. No wolves have been seen since
1963.

caribou population decreased greatly between 1960 and 1970.
do you think this happened?

Other animals ate the caribou's food.

The number of wolves increased.

The caribou did not have enough food.

The healthy caribou were killed by -hunters.
The trappers killed both caribou and wolves.

23. In 1970, park employe€es noticed a decrease in the animal
populations. In 1970, what would have been the best solution
to the problem?

A.
B.

C.
D.
E.

A pack of wolves from another park could have been brought in.
Hunters could have been allowed to reduce the number of
caribou te the original number in 1930.

The sick caribou could have been replaced with healthy deer.
The sick caribou could have been killed and a new pack of
wolves -could have been allowed into the park.

Trappers could have beén prevented from trapping wolves

in the park.

24. What important role did the wolves play in the life of the caribou?

A.
B.
c

The wolves ate the healthy caribou so many sick animals
survived. .

The wolves and caribou were competing for the same food source.
The wolves protected the healthy caribou from its meat-

eating enenies. :

The wolves forced the caribou to move from one feeding

area to another.

The wolves kept the caribou population down so the caribou
could obtain enough food.

THE END

1. Please check your work. Make sure that you

have marked only one answer for each question.

Are the answer circles blackened completely?

Is your name, sex, grade and school on the answer sheet?
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i
Correlation Between Instructipnal Objectives and

" Final Criterion Test Questions

Level of
Question Cognitive

Instructional Objectives Number gkill

-

Describe the physical characteristic of 14, 19 A knowledge

adult wolves.

Describe the hunting.and feeding habits 3, 7, 10, knowledge.
of wolves. | V 15

slfﬁi
List the activities m;le'and female 4, 12 knowledge
wolves must do from the time they mate

to the birth of the pups.
L4

-~

State the factors that affect the birth 2, 16 knowledge

and survival of the wolf pups.

Name the activities that wolf pups must 1, 8  knowledge
bevtquht to do during -different stagéq‘ -
of their development.

Outline the differences between adult 6, 11 analysis
wggygs and adult humans, and between f&

wolf pups and human babies.

‘
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“~1: “ Instrnctionallobjectiﬁ¢s

" Tevel of

Ques}%pn Cognitive - .

:g Numbér  'Skil1'»>

8. Explain the ghanges in the

,7,~'\Explaﬁﬁbhoélﬁembéxsvpf;avwol%/gack‘relﬁte

to each other as a family. |
ST e PR

-

‘wolves in a pack over a period of
) el ! ; } G, " |
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SRR AT
Relate wolves to pldnts, .carib

ou,
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o ' ‘ Correlatlon Between Advance 0rgan1zer and

Tlnal Crlteﬁgon Test Questlons
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T % )
¢ :
; . Question
 Advance Organizer EE ~ Number
The v1deotape you W111 be v1ew1ng is about wolves and. l; 2,3, 4,

%5

AR how they 11ye in. the w1lderness ~In order tOhéurv1ve,
bi_ ;

sy wolves llke other anlmals need to produce young and to

flnd food wate? and bhelter ‘“When anlmals are- born they

co can do certaln th1ngs w1thout be1ng taught but must 1earn

”other thlngs as they grow

3

L1ke humans, no two wolves are exactly allke They ‘1

have characterlstlcs wh1ch differ W1th the1r age the
season of the year, and the role they play w1th1n thelr

;fam11y They also differ in. phys1ca1 appearance and in
S
thelr actlons KN ; » P

7

All‘ an1mals, 1nc1ud1ng wolves, depend on other
" .
anlmals and the1f env1ronment For,example, all‘anlmals

_#ﬁeed to,have food_£0~ surV1Val If there is little food

TV

“only those animals

‘t

t at are best able to f1nd food w111 ,

Flive.v If a. lot of ood 1S\avallable, more anlmals will be .

S abie to survive. Thus, a. balagge ex1sts between the .
e . N

g &
Ttplants and anlmals that are eaten gnd those anlmals wh1ch

3 W

w’%@ qu?the eat1ng

5, 9, 18,

7, 8,10, 12,

15, 16

b

20, 21, 22,

23, 24
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Cdigits.

. have 1nd1cated that the items measured a 31n31e attr1but
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Ana1y51s of Pilot Criterion Test

~ Note:" Any discrepanc1es in table totals. are due to "rdunding off"

Table 1: -Outline of Pilot Criterion Test - .

Subtest Description of Content o Questions
1 . Audio.knowledge : e SR 1 -6
2 " Iconic knowledge - . 71-12-
' o o e .
3 V' Higher cognitive level (i ehenllon, .13 -18-
o .application, analysis, 2% sis and" « e
~evaluation) questions based on audio ’ - - ‘Lﬁﬁ
.content ) , RS ST L
. _ o IR &
4 . Higher cognitive level questions based - 19 ﬁtﬁék{

.
LA

on the combined audio and iconic images.

;Table.zi Pilot Study-—Item Homogeneity and Test -Retest Rellab111ty
for Subtests and Total Test (N~98) ~

. Subtests Co ‘Total.

: Measuremeht 1 ) _,‘_' - ; 1 2 3 4 Test
‘Item Homogeneity 0.5 0.2 - 0.5 4. 0.7,
Test—RetestfReIiability ' 0.7 5 - 0.7 ™ 6 .# 0.7

~Note: These test parameters were based on the total sample - populatlon

and riot on the placebo' group. The Kuder-Richardson formila (KR 20) was
used to determlne the values of the . parameters .

As.lllustrated 1n-Tab1e-3 and 4, the ihter-subteSt EOrfelations

vindieated that the'iteﬂb qaasured,the same general attribute ‘but they

also exhlblted some 1ndependence from each other ngher values would

S

€.
40
hd

R . -'!




- ®able 4: Pllot Study-—Subtest Correlations (Pearson Correlation

Table 3: Pilot Study--Subtest Correlatlons (Peagson Correlatlon
Coeff1c1ents) for the Immediate Test Scores

Subtest 1 2 3 . 4
R —
Subtest 1. ‘ 1.0 ’
2 0.3 1.0 .
3 0.6 0.4 1.0
4 - 0.3 0.3 0.6 1.0
9

N

Coeff1c1ents) for the Delayed Tést S)ores

- Subtest 1 2

Subtest-1 -~ S K0
2 , . . 0.5 1.0
. 3 : © | e 0.5 0.5
B Q 0.5 0.3
k. . B . i

N

- P

L
Sdbtests 3 and 4 showed a reasonably h1gh correlatlon between each other
'on both 1mmed1ate and delayed tests Th1s result-was expected 31nce

'bdth SUbtests involved high-order queStions based on the audio connonent

$

" of ﬁhe v1deo dlsplayed materlal The relationships between the iconic

knowledge ‘'subtest On the delayed test and other subtests was acceptable.

* ‘9;@ ki

'.S1nce it would "share a close relatlonshlp to tha, higher- order "audio

* o

subtests, the1r correlat1on was 1ower than the others.

»

One of the de31rab1e features of the measurlng dev1ce can be seen

o

in Table 5 The means of each subtest. wereolocated approx1mately mxdway

. ®

’between the minimum< and maximum values of 0 and éﬁp Thus, the’ effect ‘of

u-the pre1nstruct10na1 strategles can eas;ly be revealed on the delayed

e

, test whete there 1s -an allowance for the upward or downward movement of

4

i tho«scores An upvard novement of the scores on ‘the delayed test would

_‘{.w“"‘ e

» 1nd1cate that the prelnstruct1onal;stretegles 1mproved the effect1veness
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-

-of the instruction. The immediate subtest 1 score was slightiy”high,

however it must be remembered that it was a measure of audio knowledge

whieh is based primarily on memory. One could expect that its value:

would be reduced on the -delayed test because the,content of subtest 1

would be more susceptible to forgetting than higher level skills. 0

_14‘
M

Table 5: Pilot §tudy--Means for Subtests on the Immediate and .
Delayed Tests

’ Immediate Test Delayed Test
B T o) (v
~ Subtest 1 ., : o 4.0 3.9
2 2.9 2.9
37 - 3.0 3.1
4 11.9 12.2 v

. : - e
Since the measuring device ‘was administered to both grade 7 and 11
kA .
students, and was used both as an 1mmedlate posttest and fs a delayed-
retention test, an examination of all test results was requlred The

followmg cz’tena were used as a gulde

leflcglty--The acceptable range was between 0.2 and 0.8. Values higher

/ . ,
than 0.8 would mean that the question was too easy.

Point-Biserial Correlation or RPB--The acceptable range was between 0?&
and 0.8. Values lower than 0.2 indicated tﬁat.the item had a poor

correlation with the total test score.-

' Discriminating Power--Tﬁe»acceptable range was 0.2 to 0?8 Values 10wer

& : *
than 0.2 1nd1cated that the part1cular 1teg/under study d1d not

SO

dlsctlmlnate 6&%? between those who achieved ' hlgh scores oL the

9

total test and thoee who did not

~ The m1n1ﬂum values 1nd1cated above ‘may at f1rst appear to be low,

‘ ;hpwever 1t must be reallzed thetwthe;test wgs_desxgned.ﬁor both grade 7

- g

- PR . L T
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3.

o

and 11 students. These guidelines were used during the modifidation of
the pilot test.

The pilot s@ldy involved the use _of untested material and

, precedures, utiliping a small, possibly biased sample, The testinéh

oc%grred at the end of the term, as opposed to the suggesé%d trial
perlod at tgéﬂbeg1nn1ng of the course In addltlon, there was only a
one-week 1nstead of a planned twgwweeﬁnlytegval between the immediate-
and the’ delayed re;edtlon teitvs‘~Consequently, these facto;s were

considered in the interpretation of the data.

As can be clearly seen in Tables 11 and 12, the general”tharacter-

1st1cs of the test were consistent for both the immediate- and delayed-“

testing situations. The KR-=20 reliability of the measurlng dev1ce was
0.75. The test means™had an approx1mate value of 12 which was one-half
of the maximum valpe of 24. No major differences betweén the immediate

and delayed test results werekdetected.

Table 6%\ ﬁ”ﬂmedlate and Delayed Test Results for All Grade

>
Measure o . ‘ Immediate Test . Delayed Test
N : i o o 98 o 9%
Mean . , .11.92 . , 12.23
Standard Deviation - o 4,25 4.26
KR-20 .Reha“y -5 , 0.75 ' 0.75°
.S.E. of Meas

Ment 2,12 A 2.13

i

"Table 7: Pilot Study--Treatment Results for All Grade 7 and 11 Subjects

Immediate Test Mean Delayed Test Mean

Grade 7 11 7 11
Advance organ1zer .,i7f5 - 15.0 - 8.5 15.2
- Instructional ObJect1ves 10.0 14.8 . - 10.4 15.4
. Placebo ©10.8

- 14.2 11.0 14.7

-
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The effects ofdthe characteristics of the learner upon the iesﬁ
results are illustrated‘in Tables 8 and 10.

A crosstabulation cf fntelldgence (1Q) ‘and field dependence-
independence es measured by the Group Embedded Figures Test (GEFT) is
presented in Tah%e 8. . Thie table includes“anbfiemization of the charac-

teristics of ail experimental subjects who, qpmpleted the Canadian

Cognitive AbiLities Tesc and the GEFT It should be noted that although
. o Teeny

the categories for levels of 1ng§lllgenge were basedwgn the same quantl-

~ties,, the f1e1d de&tndencyyélmen31on involved separate median points for

the de31gnat10n of field-dependent and fleld- yﬁ?@endent individuals in

grade 7 and grade 11. T - “

Table 8: Pilot Study--Crosstabulatlon of IQ by Field Dependency for All

Grade 7 and 11 SubJects

Field Dependency
Field- -Dependent F;eld}lndependent

Low - 26 (27.9%) 6  ( 7.0%) 30

IQ° ¥ Average - 15 (17.4%) 13 (15.1%) 28
High 6  (7.0%) 22 (25.6%) 28
45 ' 41 ' 86

Cn

the grede 7 students were designated'esifieid-dependent‘if,they received
~fa score below 8.5 on the GEFT while/tne‘grade‘ll students were classed
-as field-dependent if they obtained a score below 13.25 on the GEFT.

) In order to determine»whe;her,the,;eriebles of in;elligence ard

field?dependency were independent of each other, the chi Square test of

independence was administered This test'yielded a value-of 19 94 with-

¢ A

2 degrees of freedom. The calculated value of. chi square was signlfl-

cant (p “001) g Th1s proved that there was a strong‘ assocﬁatxon

7

between 1ntelllgence and f1e1d-dependency so these variables were not
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independent of each other. Hence, only one of these variables needed to
be considered in the main study; general cognitive ability was kept as a
varialfke.

Based on their intelligence“iuotient (IQ) scores, students were

dividied into three groups--low, average and high ability. Intelligence -

quotients could not be obtained for one class of grade 7 students and a
few of the ggéde 11 students. Consequently an alternative method was
utilized. Jlﬂgﬁfuétional class grades and comments were used to classify
a numbérJdQthe subjects. Thus equal group sizes were not producéd.
This situation was réctified in the main study becauif students were
includedeonly if their IQ scores were accessible.

Since intefval data for all subjects was not‘availablé, it was not
possible to complete a Pearsén produc; momenf correlation coefficient,
which describes the‘ﬁ;gree of relatioﬁ between intelligence and field-
dependency. .

The scores attained by the low, ‘averageb and high intelligence

sub-groups are illustrated tn Tables 9 and 10.

Table 9:  Pilot Test Meané by IQ for Grade 7-Subje;ts

LY

) S
Immediate : Delayed
Test Mean ~ Test Mean
Low . (N=19) 6.7 ) 7.7
1Q ‘Average (N=16) ' 8.9 - 9.5
-~ - High  (N=13) ' {‘ 13.5 13.4
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Table 10: Pilot Test Means by IQ for Grade 11 Subjects

Immediate : Delayed
Test Mean Test Mean
Low (N=11) 13.1 13.1
1Q Average (N=11) _ 14.0 15.0
High (N=14) 16.4 16.7

These tables reveal that the cognitive ability of the subjects was
upositiVle re;ﬁted to'their-pérformaggg on the criterioqﬁgeasures. The
high ability Studgpts obtained higher grades ir;espective of the time of
the test and thé grade leved: of the student..

"ay

‘ ﬁ summary of the pilot test results is outlinéd below:

lf"’The measufing device >§dnsisted, oY “four subtests that exhibited
aécé@taglé levels of homogeneity, inter-correlations and a tes@ﬁa

gﬁ?etg;t:feliability of 0.75.

2. No overall differences bétwaén the immediate and delayed test

| reéults were detected.

3. Mosp‘students who were classifiéd aé being in the high IQ group
wefe alsoﬁdesignated'as‘being field-independent.' |

b. _ High“ﬁg létudents performed conéistently better than’ lower IQ

student; in -all testing situations.

5. Fiéld-indgpéndent students rgceived higher scores than other groups

in all tedtiné{éituations. | h

6. _There ,wgs a sli;i\k increase in test scores gver time }nﬁ the

;:pajofity of cases. | |

The above statéments were based on the entire pilot subject population.
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Analysis of Final Criterion Test

Note: Any discrepancies in table totals are due to "rounding off"

- digits. l

Table 1: Outline of Final Criterion Test

-

Subtest Description of Content Questions
1 Knowledge Questions based on both ;
audio knowledge . 1, 2, 3, 14,
i 15, 16
iconic knowledge 4, 7, 8, 10,
12, 19
| 8
2 _ Higher Higher cognitive level subtest with
¢ questions based on application, .
analysis synthesis and ewAlpation
audio high ot 6, 9, 11, 13
g : 17, 18 \
combined audio and iconic high 5, 20, 21, 22,
S 23, 24 ;
— ' 9

-

Table 2: Main Study--Item Homogeneity and Test-Retest Reliability for
N Subtests and Total Test (N=610)

; . T , Subtests
‘Measurement - - 1 2 Total Test
Item Homogeneity. /'//_ 0.3 0.6 0.6 R
Test-Retest Reliability o ; 0.3 0.6 7

-~ -

Note: These test parameters were based on the total sample population
) of 610 students and not on the placebo group. If the placebo
only results were usefd, the figures in the table would be higher. . L
{ The figures reflect' the effects of the treatments. The Kuder- . B
: 'Rlchardsou fdnmul‘ (KR 20)’Vas used to determlne the values of -

“ »”c"\na
LB
T

.8

(zg‘



R ~ Final Criterion Test 4!”
£a : :
v i .

b 2

F  Table 3: Hain15£ﬁd§;-§ubf¢lt Cofrdlltioﬁl (Pearﬂpn Correlation
' ,Coefficients) for the Immediate Test Scoges (N=450)

v

Total Test Subtest. 1 Subtest 2
Total Test . 1.0 .
Subtest 1 : Q.3 1.0 -
Subtest 2 0.8 0.9 1.0

 \Table 4: Main Study--Subtest Correlations (Pearson Correlation
' Coefficients) for the Delayed Test Scores (N=450)

Total Test Subtest 1 " Subtest 2
Total Test : o 1.0 " ' ' :
Subtest 1 0.4 1.0 ,
Subtest 2 0.8 0.9 - 1.0

i -~

L)

Yable 5: Main Study--Means, Standard Deviations, and Standard Errors
Derived from the Immediate and Delayed Tests (N=450)

Immediate Test Delayed Test
Test - . Mean g@ SE Mean SD SE
Subtest 1 7.6 1.7 1.5. 7.5 1.8 1.5
Subtest 2 6.1 2.3 1.5 6.7 2.3 1.5
37 3.3 2.4 14.2 3.5 2.3

Total Test 1

Iy e S s e
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, T Final Criterion Test
RS

. Tailc 6: BlinAStudy--AnnLyuiu'of Varisnce with Repeated Measure
_ Based on Total Criterion Scores

o

‘Sum of . "Degrees of Mean F Proba-
Source Squares  °~ ° Freedom Squares Ratio biltty
Grade (A) © 0 2440.33 0 1. 2640.33 238.05 0.00 =
Treatment (B) 32158 v 2. 160.79 15.69  0.00 .
AB - s3.22 2. . 26.61 2.60 0.08
Ability (C) 1691.60 2. /845.80 82.51 0.00
AC ‘ 93.65 2. 46.83  4.57 0.01
BC . 97.95 4. 24.49 2.39 " 0.05
ABC . 16.47 4. 19.12 1.87 0.12
S-Within 4428.50 432. 10.25,
Time (D) 49.02 iy 49.02 19.46 0.00
AD 2.73 1. C2)13 0 1.09 0.30
BD 16.21 2. 8.11 3.22 ,0.04
ABD 1.56 2. 0.78 0.31 0.73
cD ° 5.18 2. 259 . 1.03 - 0.36
ACD 7.32 2. 3.66 1.45  0.24
BCD 17.09 . 4. 4.27 1J 0.15
"ABCD 3.42 4. 0.85 0.34 0.85
- DS-Within 1088.44 432. -~ Y252
N : - e
* L L
. v
,

.4
At
r



O A " Final Criterion‘Test
B \ } ) v - - “‘: ",‘_ v_‘ ‘ " K T— o ‘ '.: S

SRR D S S N RN
i o Table 7 Ma:m Studf\-Analysm of Var;anqe w1th Repeated Measure .
La Based on Knowledg‘e Subtest chres R e L

.

of ‘_-Q;grees'pf Mean . F .. Proba-'
e

' v._,‘Sdli_;r'c'e‘ uares . - reedom - Squarés . Ratio " bility =

+337.34 87.88 . " 0.00 -
44,85 11,71 . 0.00
R <D R \\o 86 ' 0.42
"91.82  23.92 0.00
17.09 - 4.45 .01
6.23 - 1.62: 7.
4.60 1,20’ .31 ¢
3.8 ; |

. brade (A)  337.3
. Treatment (B) 89.90
~AB 663
\ Ability,(C) 1.183.63
i AC ,“ . [ 34- 17 .
~BC A 26,93
““ABO T 184
S-Wlthln o 1658120

RSN NNN -]
cooco

~
@

a
.00
.32
01
210
17
.14
14

/JJQv £ 0.52
11.33 10.10
.28 = .14
2Y 14,64
.55 2.28
R Y |

174
“1.75.

‘Tlme‘;,,,(«D) e 059 -
BD 2055

s e

BCD 7.83
BCD 7.8k
S-Wlthln_" . 4B4.88 -
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'Té@lé:S Maln Study--Anal?sxs of. Va:xance with Rep!ated Measure i g
e Based on H;ghet Level Cognitive Subtest Scores s B

AL

Source -1-“ - . Squares

‘”Degréeé,df

Freedom -

' Ratio

Proba-
blllty

.Grad (A) © ' 963.07 -

(B)  —13:%G

S LAB NI 48L68
~ Ability (C) - . 766.74
AL 14078
‘BC oot 28‘06”

JAB.

’

ABC 21,100
oo 8- Wlthln . 2130.66

, T1me (D) : f 60,32
o AD S . 2.89
. BD e B

ABD 5,13,
ch o 2096

o U BCD .~ 10.28
7 ABCD . . 1.33

'
\
l

LT

L
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X T N O XO Ngyee

£
w

A\h:honapé ' v

BN

L w
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L fi/EE//,

R

27
.50
94
73
.50
42,
40

94
.gl_/M.
.78
70
97
.24
J0
22
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Tcosooocoa

.00
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00
.23
.23 ,
23
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o ey T T3 S

TEACHERS' INSTRUCTIONS
(Thme aT?otment 5 min )

._.TTe11 the students not to turn over or read ‘their sheets unti]
- they areé told. to do so. . - o

v

Dlstr1bute preinstruct1ona] strategy sheets (face down) toFall
' students - - 1 _ .

. ?1Read the follow1ng statement \ Y

[T § would 11ke you to read what 1 am handlng ocm Don' t
worry . if your neighbour hds a different sheet than ‘you. -
It is not important “What is important js that you read
g'the sheets carefu11y.. They may help, you to understand
- the television program th t you are’ go1ng to see in a
5 coup]e of days. . .
+ i You have on]y two and a ha]f m1nutes to read 1t, SO get
' started S .

;”v‘lee the students 2 m1nutes to read the1r sheets ‘ _ ‘
‘After 2 m1nutes ‘ask the students to print the1r school teacher,-

" class, name and grade in the space prov1ded -+ They must then o
_turn the1r sheets face down SRR .

. 'Collect the pr1nted sheets Ensure that each sheet has thej~1 L
student s name grade and class wr1tten at the top of each sheet~ ;f(j\;

‘Thanks! - Without you this project could not have materialized.

an
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.“}G1ve the students 2 mwnutes to read the1r sheets

[

8 ‘ - "‘ Tew e
' TEACHERS' INSTRUCTIONS

| DAY 2 L
(Time a]lptment,40 min.)

Y R
Nt

Tell the students not to turn over or read e f o
they are tpld to do so.

-Distribute the gre1nstruct1ona] strategy sheets (face,down)

. Ensure that students receive the shi ets that have. theﬁr ‘name. on 1t

!

;Read the fo110w1ng statement

‘Today we are go1ng to see a telev1s1on program on ecology.
The information on the pr1nted sheets may he]p you to
'understand the program .
- _At the end of the program, you w111 be g1ven a twenty four .
. 'question multiple-choice test. The scores that yeu receive
- on -the ‘test will be posted but will not be. 1nc1uded in your
. final course grade. However, basic infofmation presented:
.+ in the television program will be included in your final
o c1ass tests It 1s expected that you w111 do your best
You have on]y two and a half m1nutes to read the prtnted T
sheets before we see ‘the te]EVISlon program Please read
fcarefu]ly ' R :

9

."At the end of 2. m1nutes have the students place the1r sheets -
.Zface down K _ Lo :

-Co]1ect the pr1nted sheets

. 'Start the v1deocassette p]ayer wh1ch has been set up by the
}-researcher ' .

. At the: end of the te]ev1s1on program, d1str1bute a nu1t1p1e choice

-test, answer sheet and pencil to each student. ‘Ask the.students
" -to read the instructions on page one, They mustfnot start the
~ test unt11 they are’ to]d to do so ' ' ’ :

v

.‘ Rev1ew the test 1nstruct10ns on page one. Ensure that a]]

'students understand the 1nstruct1ons ' Te]l the students to- beg1n

-

While students are conp]et1ng the test, ensure that they have

~ "their name, sex, grade and b1rthdate pr1nted on-the left s1de of
k‘the answer sheet - . :

~

eAfter 0 m1nutes; 1nstruct the students to stop work1ng and co]lect
: 'thei answer sheets, test papers and penc1ls .

'Thank you for your cooperat1on
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"TEACHERS' INSTRUCT IONS
. —
' » " DAY 3
) (Time al]otment 40 min ) '

”

Distribute a mu1t1p1e ~-choice test. answer sheet and genc1 to

each student. Ask the students to read thef/instructions on

. page one. They must not start until they are told to do so.

Review the test instructtons on page one.

. PRead‘the following statement: : - .

This is a short test that will enable me to determine what
you have learned about ecology. This test will not be
counted towards your final mark; however your scores w111
be posted.

You have exact]y twenty‘hqnutes to comp]ete this test.

While students are completing the test, ensure that they have
.their name, sex, grade and b1rthdate printed on the left side:
. of the answer sheet T

After- 20 minutes, tell the students to stop work1ng and co]]ect
their answer sheets, test papers and pencils.

. i
.. D1str1bute the<Student‘Quest1onna1re. Ask the students to f1]1

in_the questionnaire as completely as possible.  They must not

“write in the column on the right side of the sheet. They may

.

~ write on the back of the sheet 1f they need more space

After the students have comp]eted the quest10nna1re collect al]
sheets. Ensure that they have printed their sthaol, teacher,

E -name, grad and class in the pace prov1ded at the top of the

;sheet

Your assistance in this prbjectiis greatly appreciated.
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 APPENDIX G

" STUDENT AND TEACHER QUESTIONNAIRES

18



b) Did it help you to answer the test
questions? _ Yes No

c) Would you 1ike to use similar
material with other lessons? Yes ' No

f . i
| STUDENT QUESTIONNAIRE 190
» ' . .’ )
SCHOOL___ * TEACHER CLASS__ NAME GRADE__
\
'] * : ‘ DO NOT WRITE
- . IN THIS SPAC:
N \ . ) .
‘1. What was the title of the written material that you saw
before the fi1lm?
' AQ (U 1 1
. ’ i
2. Since September, how many f11ms or televis1on programs
-~ have you seen in all of your courses? :
0__1-3__4-6_° 7-9__ 10-12__more than 12__ 2 2
| 3. D1d you see this te]evis1on program beforew\ -

o Yes __No 3 3
4. Did you enjoy the program? Yes HO, - 4 3
5. a) What did ypu 1ike about the pfogram?‘ \ 5a 5

. . / ) )
b) What two points do you remember most clearly? 5b 6
6. What were the main ideas inithe'program? 6 7
7. You rece1ved some printed 1nformat1on before you viéWed
the television program. , :
a) Did it help you to understand the ’
#  television program? Yes  No 7a . &

7b s

7¢ < 10

~
!
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* . L 2
o TEACHER QUESTIONNAIRE . - ' 191
, SCHOOL : ' CLASSES NAME o™ GRADE
e | ) DO NOT WRITE

IN THIS SPACT |
1. a) How many times has this class seen an instructional film *~
or television program in this course? ‘
0 1- 3 4-6 '7-9 10-12 more than 12___ la._ 1

b) How many films or television programs do you plan to.use
- in this course?

0 1-3__.4-6___7-9  10-12__ more than 12° 1b 2.
2. a) Have you used this program in your class before? Yes _ No 2a 3
'b) Now that you have seen it, would you use it with ‘
future classes? Yes No 2b 4
- 3. ay Does the program have an instructional value? Yes No 3a 5
b) Does the program fit within the provincial curriculum
guidelines?. \ Yes _No 3b

c) Does the program‘fit into your course outliné7 'Yes_*_ﬂo 3c

4. What do you feel were the main concepts presented in the .
program? ; \ o 4 -8

. 5. In general, do you think that written preinstructioﬁa]
strategies would be beneficial for a class setting? ,
Yes No 5 - 9

6. For the grade Tevel that you teach, wh1ch ability 1eve1(s)
- of students would benef1t most from the use of:

\' Ability
advance organizers(AQ): Tow average high ba 10
instructional objectives (I0): low__ average high 6b" - 11
placebo (P): Tow ¢ ____average high 6c_ 12
7..a) If the preinstructional strateg1es were found to improve .

student learning, wou1d you use them? Yes No 7a 13

b) If these strategies were provided with each p1ece of
instructional material, wou]d you use them? -Yes No 7b 14

8. Did you th1nk that students in your class had d1ff1cu1ty
in understanding the:

~a) television program ? S Yes No 8a 15
b) preinstructional strategies? . - Yes No 8b .18
c) test? ’ - Yes - No {8c 17
d) questionnaire ? ' : Yes No 8d 13

If you indicated no to any of the above, piease explain.

R e R i1 fmi e S ¢ L g e
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RESPONSES TO STUDENT QUESTIONNAIRE
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" Wolves'

!

“ Question 5a:

'Comﬁents‘Assoeiated
with. Key Ideas

195™

‘,‘STUDENTfQUESTIONNAIRE

What D1d You Like About the Program? R

Frequency of Response
Grade 7 Grade 11

A0 I0 P TOTAL A0 IO P TOTAL

" 1.  Wolves exhibit major .

‘characteristics that distin-
guish them from other animals
" _but also demonstrate minor

characteristics that dlstlngu1sh

"~ them from other wolves. o

11festy1e/behavmors/hablts
Wolf pups/pups are cute'

~Wolves

Similarities wolves share w1th
humans o

Role of léader ~ :

How wolves move from one place to

'vanother

AY
2

8 0 ‘2 10 11 10 8 29
13 14 12 39 3 77 4 14"

577 5 17 0 1 0 -1
0 0.0 0 1°1 1 3
0 0 1 1. 0 10 1
0 0 1 1 0.0 0 0

‘ie2, , Wolves perform fundamental

. processes that sustain and-
perpetuate llfe

:l_.Wolves adapt to surroundlngs

Ralsing/carlng for pups: 3 5 '3 11 3 -3 1 7
..~ mating : 1.3 1 5 1 1 0 2
.= birth of pups. 1 :5.5 11 -0 0 0 0
- mother. protectlng pups 23 2 7 0 0 0 o0
- mother moving. pups 0 4- 4 8 0 0 0 0
- pup carrying leg of an1mal 2 3 2.7 00 0 0
B ‘-ipups playing o Q 4 &4 8 0 . 0 00
"> - teaching the pups 1. 0 0 1 -0 - 10 1
Bulldlng/cleanlng the .den . ‘ 0.0 0 0 1 1 1 '3
The way the wolves hunt and k111 : . L
- their prey - . 5 8 922 0 6 0 6
- Explalns why wolves kill 0 -0 1 1 S0 1T 0 1
" How wolves survive - 1 1 3- 5 00 2. 2 .
Wolves need to think to survive 0 0.0 "0 11 0 2
“ 3. Wolves interact with their
environment and are.depepdent
on its biotic and ab10t1c
interactlons e
: Relat10nsh1p among wolves, carubou R o
" nature and photographer 0 0 0 0 10 1 2
0 0 0 0 0 0 1 1

e .



/Cbmménts Assaciated
s w1th Key Ideas

" Grade:.7

STUDENT QUESTIONNAIRE

O o Questlon Sa Contlnued

' Frequency of Response

. : . Grade 11 :
AO 10 P TOTAL AO IO P TOTAL

‘ﬁf Other
c Informat1Ve/educat10nal
/ * , = easy to understand :
’Interest1ng/en3oyable/enterta1n1ng
 Good fllmlng/photography _
<. filmed in natural surroundlngs
: not a zoo - ,
~= the scenes
‘= the. closeness of the wolves
Everythlng

i

12

1
12

1

'OOO(.D_

The reality of. the1r llfestyles clear g

away the myths R
I like wolves - B

I'like animal/wildlife fllms
- Tests how we listen '
‘Wolves having d1nner were dlsgustlng

I didn't like the program/nothlng/

waste of - tlme

I mlssed sc1ence

I don't know -
,Poorly d1rected productlon

i

. ,/' l
- How .free wolves are e

Crc>u{c>bﬂ9

conmn

e _
O -HWONM

o

NO O

O O

OO N

"¢>‘o»—w-_-n

‘w
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PO LW

LN

O =

23
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STUDENT QUESTIONNAIRE
Queetion 5b: rWhattTwo;Pdiu£S'Do You Remember Most? .
‘FreQUencylof Response

" Comments Associated ‘vf Grade 7 .. - Grade 11 o
'with'Key Ideas .‘m\ . "AO . I0 P TOTAL AO IO P TOTAL S

1. Wolves exh1b1t major character- o R R - Lo

* . istics.that distinguish them = L ; o
from other animals but also .~ =~ - 2 o
demonstrate minor characteris-  ~ ¢ S
tics that distinguish them from o ‘ ' ’
other wolves. ' :

’

. Lifest&le/beha@ of wolves | 121 4 3 2 1 6.
Soc1al structure %f pack wolf .03 2 5. 7 2 2 1
= wolves stick together- - .~ . 2 .0 0. 2. 0 1 1.2
. = they run in packs - 5 4:-2 .11-° 0 1 0 1
Role of’ leader(s) : 1 5 4 10 13 9.3 25
‘= tail of male leader is h1gh 6 8 4 18 10 10 9 29
= dominant leader is male v % 1.1 2 0.2 3 5.
- leader and mate eat first "’10'A-5 7 22 12 6 5 23 -
. - only leaders mate. (for llfe) 2: 0 0 2 7 7 11 25
The pups g 5 7. 21 -8 4 -2 14
: " - newborn pups can 't see for a T TR S S
few days 21 0 3.0 -0 0. 0°
Similarity to other anlmals e.g. dogs,‘l 0 01 0 1-0 -1
:Similarity to humans = . >0 0.0 0 0 0~ 1 1,
- .Wolves are intelligent 0 0 o0 . 0 -0 1 1.
"~ Wolves are good parents 60 11 .0 O 0 O
" Male shows Jealousy , e 0. 0 0 O 0 0. T .1
What wolves look and sqund llke 2.1 4 7 0 0.0 0.
‘Wolves don't hibernate: 1 1 06 2 0 0 0.0
" Wolves mark ‘their terrltory 1 0 0 1 02 0.2
" When they are runnlng in the woods /AyS 42 11 0. 1.0 .1
2. Wolves perform fundamentai
~ processes that sustain and
perpetuate life. ' :
'Stalklng and huntlng carlbou and L B :
' deer/gettlng food: 27 23 24 74 32 33 .38 103
.. = hunting in.a group. -1 100 2y 1 0 0 1
- feeding on deer 1 2 1 4 4 1 2 7
. = dead animals 0.1 0 1 o 0. 0 0.
- pups killing beaver 11 0 -2 0.0 0. 0 : :
. = wolves let prey know they are L - SREE TR
" there . 1 00 10 1.0 1
- -“wolves are k111ers - 1.0 0 1 0 00 .0
Ra1s1ng/car1ng of pups 3.6 81717 9 8 10 27
L= matlng . : 5. 8. 4 17 3.2 4 9
' = mating one t1me of the year 2 0 0 -2 0.0 2"2
018 16 44 15 7 18 40

- birth of pups o



' STUDENT QUESTIONﬁkIRE |

vanﬁeStion‘Sb;

' Comments ASSOClated

What ‘Two P01nts Do You Remember Most?

LI
. Frequenty of Response

R don t remember anythlng

. - Grade 7 Grade 11’
with Key,Ideas | A0 I0.. P 'TOTAL A0 10 P TOTAL
- ‘more- than one pup 1s born at g S e
. a time : ] 0 1 0 -1 0- 0 0 0
= pups and mother inden ‘ 2 3.3 '8 5- 8 4 17
- pups that get mllk‘fLrst : o
‘ . survive ). - | - 3 0 3 6 0 1 0 1
T mother taking care of pups - 0 3 0 '3 2 4 1 7
- mother/father supply R , -
‘regurgitated food 3 3/0 6 5 4 2 .11
o - mother doesn't leave den - to S R . o
- get food | 1 0.0 1 0O 0 0 0
. - other wolves’ brlng food to . o S :
" 'mother ‘ 40 .0 4 0 1 1 2
: f—‘mov1ng pups from den to den/ S L Lo ,
"~ . pups left behind - o4 2 01016 3 3 4 10
- last pup to. leave den w111 . ceel e
probably die 0 0 11 6 o 0 0
«-‘pups are young for a short : e R -
- time 00 00 ~0. 1. 0 1
- = pups feeding (with leg of an e T
o -animal) . : 1 1 24 2 1 2.5
. = pups playing around S 02 0 2 2 3 2.7
- teaching pups to hunt 3 14 8 1 4 1 6
- teaching pups the rules of L Lo o
: " the pack : 0 .00 -0 _ .0 1V 1 2
_ -3 out of 5 pups - survive | b 2-2 8 5 2.3 10
'“Clean1ng/mak1ng their den/home .7 .57 19 10 & 1.6
= they return to the same den e ; e
Sow . each year - , 0. 00 0 0 1 1
Predators kill wolf pups 000 0 /T 02
Survival of the wolves . 10 0 1 /1 1 "1 3
3. " Wolves interact with their S A
‘ “environment and:are dependent on coe .
. its biotic and ablotlc e/ BRI :
_1nteract10ns Sl o
‘Wolves enV1ronment , 01 0 1 10 2 3
" Snow and winter affect wolves = 113 5 2 0 0 2
Wolves are funct1onal ‘units of the B T S T S
‘ecosystem . 00 00 10 1. 2
‘ Wolves keep Caribou ‘bealthy 1 0.0 1 0 0 0 0
. = wolves eat sick anlmals» 6-0 1 1 0.0 0 0
‘Wolves are’ not all bad .0 1 0 17 010 o1
~j4 Other AR - s ‘ ~
' “M1ssed science ’ 0.0 1.1 0. 000
1000 1 0 0 0 0
T
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STUDENT QUESTIONNAIRE

T
‘Question 6: What Were the

~ .

AR |

" Comments Assoc1ated
~ with Key Ideas o

|

a1n Ideas 1n the Program”

"”),l' Frequency of Response

Grade 7 ' Grade 11-

1.7 Wolves exhibit major character—fk s

"istics . that distinguish them
ffrom other animals, but also .
‘demongtrate minor characterls--
' tics that d1st1ngulsh them from
oother wolves ‘ : .

Soc1al structure/behav1oral patterns
of pack B
. - roles -of members of the pack
© .= live as family unlt/help each
. other . LN
< pups
“ooo=-individyali
- leader has aut
L= descr1pt10nvof leader.
.= -responsibility of leader
-+ - =-male. domlnatlon AN
of wolves. : '
- 11festyle/11fecyc1e/how they>
’ live.
- 1nst1nct1ve dxstlnctlve
' behaV1or I R
-*everyday habits of wolves -
= how" they live in W11derness
. = wolves. can think . o
. - wolves can communlcate:~
" Wolves are 11ke humans -~ R
. Shows gentle and v1C1ous 31des R

of wolves
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| dwSow

Ao 10 P TOT§§ Ao T0 P TOTALi

49 -

L2 Wolves perform fundamental L
' ‘processes that’ susta1n and
perpetuate 11fe

:SurVLval of the flttest/learnlng to
survive - .
R compet1t10n . o =
ITHuntlng/need to k111 in order to
C.survive @ S
O feedlng hablts/obtalnlng '
S food .
o C- pups gettlng beaver L
*Repr\ﬂuct1on and growth
L ~"mating : .
= gestatlonv_p'. R
e b1rth of pups ; .

lrzjﬁve

25
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STUDENT QUESTIONNAIRE

Questxon 6 - continued
L R : ﬁ,' i | Frequency of Response"v‘
-blComments Assoc1ated o “Grade 7 -~ Grade 11 .
*W1th Key Ideas S ' gll ..... IO P TOTAL AO (] P TOTAL

- carlng, ralslng and growth of
S CPUPS. L 1
- protectlng pups. . ' R

= teaching pups - .
- only ‘a few pups surV1ve
Habltat :
N where they 11ve/11V1ng
" ' conditions ’
- maklng aden .d!A
_ = move from place to pla
‘Laws wolves . 11ve by . S
: Adapt1ng to enV1ronment ,

coow:

cooco .

odqo_
oMUV o

MRV W

oo,

toins

3
| ©

OO
moOoNN
Scompoo-
OHO MW

3. eWolves 1nteract with their
-~ .environment and. are dependent :
. on its biotic and ab10t1c
,1nteract10ns

Interactlon Wlth anlmals and plants
- Balance in ‘nature. ‘
i 7t = .control of populatlon '
" .= there are a few wolves -
- wolf population decreaslng B
= caribou population decreas1ng :
Importance of wolves in nature
.~ wolvés part of food chaln
= wolves eat sick and weak ‘ ,
Sres s caribou T N
Env1ronmenta1 condltlons affect _F:'*ff '
- wolves o o1
= surviyal ‘in’ w1nter and summer' 0. 0 : : : R
e natural surround1ngs of e
Problems wolves have 2 7'5;' 0.0 0.
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' 4 Other

Help us: to’ learn about wolves/make
:people more aware of wolves

A legend.was dlsmissed - wolves
don't attack humans -~ . ..

Wolves -are. dangerous creatures

W11d11fev"

“To. see if I can remember

I can t remember K
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S
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' 1nterest1ng and enJoyable

o

As expected the grade 11 st‘dents were more art1culate ‘in the1r
responses In add1t10n, they ppoduced a W1de var1ety of responses .
.. Based on the combined responles of the two grades, the’ vxdeo-

dlsplayed program was regarded as be1ng lnformatlve,'educatlonal

A ’ - ' ’ i

A number of grade 11 and 7 students 11ked the program because they'f

’

:llked the wolves and the descrlptlon of thelr 11fe style
'Grade 11 SubJects were also 1nterested in- the f11m because theLV
b”photography and natural surroundlng of the wolves 1mpressed them L

. 3Grade 7 students were partlcularly attracted by the cuteness of the

®,

o UESTION 5 What two p01nts do you remember most°:5'

‘ 51.;,

5 A W1de varlety of factual 1ndemat10n was produced inlresponse to‘
:lvthls questlon » . | |
: ;.The prlmary focus of the students attentlon ‘was d1rected to the5
]:toplcs llsted below I1n descend1ng order of 1mportance),

iva.:, stalklng and hunt1ng carlbou and deer,

b, b1rth ‘and’ the rals1ng of pups ,and -

c.sh role of the leader

. '«Only a few hlgh cognltlve level responses were glven ' ThoSe that -

201

'wolfpups L

‘,‘;were,,Were pr1mar1Iy those that concerned the 1nteract10n of the'*

. wolves to the env1ronment

I
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QUESTlON’6 What were the main ideas in the program?

o/

The AO and I0 treatments created a larger varrety of responses than

the placebo treatment for the grade 11 subJects

"All treatments y1e1ded roughly the same variety of responses for

the grade 7 students

.

»e

\
The maln ideas of the program were clearly def1ned by the students

~in both grades They are wr;tten below (1n order of descendlng

j‘;mporpance):

a. life style/cycle»of wolves, IR

b. survival of the fittest

Ce huntlng and feedlng hablts,

d, carlng and rals1ng of the young, and
e. matlng

2

.. The students in both grades who recelved an -advance organlrer were:
o better able to- state how wolves interact with the b10t1c and
‘,abloth components The grade 11 students produced twrce as manyk
-:,of these'k1nd of responses than elther the IO or P group This

dflndlng lS in- agreement w1th the. test scores Wthh demonstrated;
) that the advance organlzer appeared to foster the development ‘of
» hlgher concepts ’For questlon 6c, these students 1nd1cated that

,_'the program*covered (in. order of 1mportance)

atrnfbalance of nature,

s'b,hf‘env1ronmental cond1t1ons affect wolves, and

- a'1nteract10n w1th anlmals and plants

202
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 APPENDIX I
L : .

RESPONSES TO TEACHER QUESTIONNAIRE
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RESPONSES TO TEACHER QUESTIONAIRE
Note: Responses to question 6 are preséﬁted after question 8.
Grade Grade

7 11 Mean
(n=7) (n=7) (n=14)

1. a) How many times has this class seen an
instructional film or television : o

program in this course? 1-3 42.9% 71.4% 57.2%

4-6 57.1% 28.6% 42.9%

b) How many films or television programs : ' ’

do. _you Ela to use in this course? .
4-6-  28.6% 14.3% 21.5%
7-9 14.3%  42.9% 28.6%
10-12 57.1% 0.0% 28.6%

more than. 12 0.0% 42.9% 21.5%

- : . .

2. a) Did you use this program in ‘ Co
previous classes° . yes 14.3% 0.0% 7.2%
no 85.7% 100% - 92.9%

b) Now that you have seen it, would you : )
¢ use it Wlth future . tlasses” yes . 85.7% 71.4% 78.6%
oo, / no - - 14.3%. 28.6% 21.5%
; \\ :
3. a) Does the program have an %éstructional

value? . yes 85.7% 100% 92.9%

| | no  14.3% 0.0% 7.2%
‘b)  Does the program fit within the -
provincial curriculum guidelines?

yes 100% 71.4% 85.7%
no 0.0% 28.6% 14.3%
. c) Does the program fit 1nto your course .
1 outllne? yes 85.7% 71.4% 78.6%
L . no 14.3% 28.6% 21.59%
4. What do you feel were the main concepts o
presented in the program? ,

.(Note; A selection committee and the :
researcher determined the key ideas presented -
by ™e video-displayed program. These are
~ listgd below. The columns to the right
. indicate the portion of teachers who produced
open-ended responses that were in agreement
‘with the key ideas listed.)

: A)‘ ‘Wolves exhibit maJor characterlstlcs .
\ that distinguish them from other

\ gniﬁals but also demonstrate mipor
\\ characteristics that distinguish them

from other wolves. } o 57.1% 71.4% 64.39%



AN

RESPONSES, TO TEACHER QUESTIONAIRE

&

- Note: ResPonses to question 6 are presented after question 8.
Grade Grade
7 11 Mean
. | (n=7) (n=7) (n=14)
b) Wolves perform fundamental processes
that sustain and perpetusate life. 57.1% 71.4% 64.3%
c) Wolves interact with their enV1ronmeﬁt
and are dependent on its biotic and .
abiotic interactions ' 42.9% 85.7% 64.3%
The concept written below was.supplied by one
teacher. It did not fit within the framework
- of three key ideas presented above.
d) The wolf is very different from the
popular myth.
In geyeral,-do you think that written prein- .
structinal strategies would be beneficial for o
a class setting? o * yes ,100% 100%  100%
o ‘ ‘ no - 0.0% 0.0% 0.0%
7. a) If the prelnstructlonal stzategxes were .
found to improve student learning, would N -
'you use them? (/ar xgs 100%  °100%  100%,
‘ ' ‘ ~ o 0.0% 0.0% 0.0%
- b)Y If these strategies were provided with '
. - each piece of instructional material,
A would‘you use them? . yes 100%  100% 100%
: L no -0.0% 0.0% 0.0%
8. ‘Do you think that students in your class had ’
difficulty in understanding the o
a) television program? N < yes 0.0% . 0.0% . 0.0%
- " no - 100% 100% 100%
b) preimstructional strategies? .  yes 28.6% 0.0% 14.3%
o ' . - no 71.4% 100% 85.7%
c) test? C _ , - yes 14.3% 0.0% 7.2%
. ' : no 85.7% 100% 92.9%
d) questiohnaire? yes 0.0% 0.0% 0.0%
- ' ‘ no 100%

100% 100%
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’ ‘ TEACHER QUESTIONNAIRE
ADDITIONAL COMMENTS

.

Conmenti’madg in response to question 8 of thekTeaner‘Queltionnaire.”

Grade 7 Teacher Responses

i
N !

Teacher 1: Preinstructional strategies most likely had no effect ori
.them. They are used to them, but in a much different manner.

Teacher 2: If thete‘was any difficalty (in the study materials) it

e *

would be in recei#ing the\pfeinstructioniﬂ materisls and not being
entirely sure of what was expected of them as this was a fairly
novel experienmce.

Grade 11 Teacher Responses

Teacher 3: Time .is a major factor in the application of these
strategies. . There is not enough classroom time to use them.

Teacher 4: Students were confused about why they were reading the

G ’ (3

preinstructional strategy sheets, not the content therein.
Teacher 5: No, (the studgnts understood the television program), but I

‘use "Death of a_ Legend" which is ionger and better in terms of

i

' information covered. (Note: 'Death of a Legend" is a 58 minute
- film produced by thg National Fjilm Board of Canada. .It covers not
T only the ecology of wolves, bu 2%so emphasizes man's fear of the

4Nanimal; man's cruelty to wolves and the need to conserve the wolf

\'{ - population.) '
) 4 .

Teacher 6: I think all .items were all simple enough for grade 11

students.

J
] IR
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" TEACHER QUESTIONNAIRE

5 , L% R
-« 6. For the grade level that you teach, 'which ability level(s) of

) _ o S
students would benefit most from the use of:

Grade 7 Response Frequencies

Advisce organiser (A0):
Instructional objaétivel (10):

Placcb9 (P):

?

Grade 11 Response Frequencies

‘Advance organizer (A0):

'Instrpétional objectives (10):

Placebo (P): .

low O
low 3 -

‘low O

N

Ability

avarage

average

average

"

Ability
average

average

average

208
[4

-

high 2

high 3
high 2

high 3
high 1

high 1



