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CHAPTER 1

‘ Ratiohale'\
An 1nst;uctioﬁa1 system mugt be.designeduin accord with

the principle; of human information procgssing in order to ré;ch
optimal effectiveness and efficiency (Gagné, 1977). Many researchers
and producers of'instruct{ona} materials have written books and
@anuals§ou§1in¥ng how research results might be put <into practice
(Briggs, 1977; Kemp, 1977; Dick & Carey, 19?8). However, there is
almost no specific information available for instructional designe?s.
regarding how to translate a given message into an appropriate
medium (Levie & Dickie, 1973; Mayer, Note 1; Bernard, Note 2). This
study investigate§ both visual and Quditory processing variahles,
and examines the utility of imagery theory and the dual- coding
hypothesis (Paivio, 1971) as a source of specific guidelines for the, o

development and production of instructional materials.

Imagery and bua]-Coding

According to Paivio's dual-coding hypothesis (1969, 1971, 1978a,

1978b), cognitive processes are mediated by a linguistic and a nonverbal

" (including pictbria])‘coding scheme. These two systems are indgpendent

=~

but interconnected. A conceptual referent can be stored as an imaginal
(ﬁictogial) and/or a verbal (Tinguistic) representation depending upon
its intrinsic characteristics. When stored in b&th systems, the\v
referent's memorability is increased (Paivio, 1978a).  Paivio and

ngbo (1973) furthér maintained that the memorability of the imagery
code {s substantially higher than that of the verbal code. Indeed, the

P
-
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vivid nature of imagerj in éental proééssing has asserted jitself

since ancient times, from Simonides™ place-image’ techniques (Yates, .

1966) to the superior effects of mnemonic imagery instruction in'

" modern classroom 1anguege learning (Raugh & Atkihson, 1975).
Literature inkthe area of'instructiohal desiéo has provideo only’

very generat gujde]ihes for the selection of media for instruction -

in the form of decision charts (e.g., Anderson, 1976; Kemp, 1977; -

!
LS
o

Romizowski, 1974). Dick and Carey (1§78) have suggested several

factors to consider 1n-meéta.se1ection, These begin with identifying

the genera] characteristics and entry behaviors of, the taréet popule-
tion, and determining the type of 1earn1ng 1nvolved 1n the instructional
oosect1ves However, objectives have been found by the author to be

too broad to be helpfu] (Mayer, Note 1). Rather, the Specific criteria,
behavior, and conditions of an objective are more,adequate'for‘directing
a general decision regarding the appropriate type of media.

Other factors which must be taken into account in meqia se1ection
are the ava11ab111ty of the mzﬁpa, the ability of the designer to - ' K }
design or develop the selected mater1a1s time 1im1tat1ons (for pro- |

‘duct1on and/or presentat1on), and cost effectiveness (Dick & Carey,
1978; Mayer, Note 1). These,are technical CQnstraints which must be
dealt with following a thorough analysis of thé topic content. Such an
analysis enables the designer-to 1dentify “‘the" modes of presentation
which are essential for effective learning of the overall thene of - .

' £ . o

the instruotional unit. R . ' - ‘
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On'c: the medium h;s been selected, the designer presently must
act only as a ’Eechniéa] producer, rel'ying on%omnon sense and exper-
ience‘for orchestrating and preseﬁting the individual ideas w}thih
the unit (Bernard, Note 2). The research literature does not answer
fundamental questions redarding how audio and visual channels can’
work together to convey thg intended message. Attention-getting
visuals ofte(;' distract from rathér than support the_l information to beﬁ

‘ € learned. 'pnrough this'study's identification aﬁd analysis of crucial |
C visuals learning variables, it is hoped that more concrete recommenda-
tions can be made to assist dnstructional designers in creating more
effectwe instructional products. The following section discusses
those factors which have been implemepted in learning studies on ’
imadery, and offefs several unid’ue considerationg within the imagen’r

context which may prove partif:ﬂa“ﬂy useful in designing instruction.

Discrete versus 9na1og information processing. Pai'v?o claimed

. - that the~imagér;' coding system is mainly aﬁa]og-based while the verba]L

_coding system is mainly discrete-based, or digital (1978b, pp. 540-541).

Analog 1§ defined here as capturing infomatiqn in a holistic manner,
recapitulating as a whole. Digital is defined as a string-like, sequen-

tial presentatign of 1nfomat1on (Kolers & Smythe, 1979; . Pask, 1972)

" . However, both the 1magery and. ;he 11ngu15t1c systems involve some Y.

K . Kiana]og and some discreté properties as a consequence of system inter-
a - action (Kolers & Smythe, 1979; Pa1v1o, 1978b 1978¢). The. factors
I _ are therefore best understood on a highly s.kewed bimodal continuum.

with some overlap at the center. Since visual percept‘ion_i,s viewed

-
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. a

ds a parallel processing system, and auditory perception is viewed

as sequentially organized (Paivio, 1971, p. 33), one may conclude

that the basic difference between the two modes of présen;ation
(visual and auditory) ;hould give the instructional designer some

clue regaiging the selection of presentation modes for diffefent

units of ipformatfon. Indeed, by virtue of the temporal natuce of
speech, it is logical to assume that info;matién presented QP the '
auditory'mode is sequentially organized. V1sha1 1nformatioﬁ, however,
is spatially processed, and is scanned differently. An image is
generally processed faster than yerﬁa] information either when
imaginal information is supplied or when'ig isrsubjecthenerated
(Paivio, 1971). One must note, however, that the imagery system is
capable 0f sequential proce551ng if its elemeqts are linked to tequen—
t1a1 operations involving the verbal system. Similarly, the verbal

system is capable of functioning in a parallel manne}, but Eannot

.operate spatially (Pa1y10,~1971?. This may imply that in many

circumstances, information presented in the auditory mode sholld be
supplemented by visual information, preferably iconic (pictorial).

In other words, spatiai organizers may assist sequential retgntion.

Bécause of the Qenera1 superiority of the imag%nal system over the

"verbal in "verbal” learning, the use of imagery vialthe visual mode

of presentation should enhance learning and faciliate performance in

free reca]] and recognition. . g

I

8 Content fam111ar1ty Familiarity with d certain subJect matter

area aids the learner in acquiring .new material in. that area Schmid

[} L
v
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(Note 3) has prdvided evidence thaf.prior knowledge in a certain
[ S
subJect area strongly affects the quant1ty learned from a related .
passage. Learners-familiar with a ;ubject were purportedly able N

to 1earﬁ more new information in that area because the new informa-
tion was integrated into an existing cognitive structure (Ausubel,
;1968). Suph‘a structure does not ex1§t in learners unfamiliar with
;ﬁe subject matter. Bransford and Johnson (1972), in studying the w
' relationship between knowledge and comprehension, found that CSJEre-
hen§i§§ which involves the retrieval of prior know]edge enables semantic
;eca11 C]@arly, prior knowledge should be taken into consideration
in p]anning instruction both for content and procedure. -
Tﬁe factor of content familiarity (or prior knowledge) has been
taken -into account in the 1nstﬁ§ptional design ]itérature only for
the purpose of idgntifying Jearners' chardcteristics and entry
behaviors (Dick & Carey, 1978; Kemp, 1977), but not as a-;eans for ’
better decision making in the selection of presentation modes for
different ideas or sections within the instructional unit itself.x ,
The individu&]'s or group's fami]i&rity with specified content may ]
influence what mode of presentation should be used, and has beeﬁ .

considered in the present study. A learner's confidence in the correct-

ness. of a given response has been found to be directly related to the

‘amount of knowledge acquired (kulhavy, 1977). It is suspected that %

. : o £
overall prior knowledge of a body of information would provide similar It

effects. Thus, subjects with prior knowledge would not only retain -

o T
.

more information than non—fami]ia% subjects, but would also be more ' i
. s ! : L 3 N




confident about their responses.

. Concreteness/abstractness. This factor is defined as the degree

to which a stimuius can evoke an image or a mental picture. Content
familiarity and content abstractness are related in that a learner who
is familiar with the subJect matter area will be able to evoke

inages of stimuli more easily than one’‘who is unfamiliar with then.
For the learner who is familiar with the content, tne concept may be
considered concrete, thus easily imaginal, while for the unfamiliar,
the same concept may bé abstract, thus difficult to image. Since
concrete inforﬁ}tion is more easily retained than abstract information
(Paivio,~1971, 1978c), information considered by the present group

of subjects to‘be famiiiar should be recalled more.easily than that
wnich is identified as nonfamiliar or more abstract. ’

" The concreteness/abstractness concept was referred to by Paivio

(1921) as possibly relating to the specificity/generality level of

. terms. Concrete tasks may demand identification of specific features

K

of the stimuli and require particular responses. Abstract tasks may

' be more complex and-usually refer"to general features. Abstractness

”

A M b e ot mns

can, however, actiyate specifics, as concreteness can activate general-
ities. Anderson; Eichert, Goetz; Schallert, Stevens, and Tro11%p
(1976) found_chat in sentence»recaji, people store specific‘instances
rather than genenal meaninge Therefore, the 1nstructiona1 des1gner

should str1ve to make abstract.or unfam111ar concepts more concrete

" in order to facilitate learning. Resu]ts of a study by Pa1v1o (1965)

have shown a high corre]é&ion between 1magéry and concreteness. " Thus,’

~
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+ imagery should be used as a mnemonic aid by prov1d1ng visuals as
exemplars of apetract information presented verbally. The above

is suggested as a factor to be considered in the preparatidn of -
more effective instructional materials.

One problem with the concreteness or familiarity faetors is
that they vary fromfindividua] to individual. lInetructiqn is
usua]ly directed toward a somewhat homogeneous Qrbue which, when
takeq as a whole, mEy sti]f benefit from the above considerat%ons.

- Individualized instruction would offer a utopian environment for
the eva]uation and implementation of such instruetion, but is not
yet a practical expectation.

L]

Hierarchical organization. The hierarchical relationships among

the different information units preeented in a topic should always

. be taken into consideration in the Qeve1opment of 1nstructioné{
materials (Gagné, 1977). A hietarchical reYationship maps out the
erganization of superordinate and subordinate conceets, and graphically
reﬁresehts both their semantic and sequential order. Suberdinates must
be 1earned as part of, and therefore before, the app?ypr1ate super-
ordinate. At the level of 1nformat1on processing, it is suspected

that the'hierarchica1 relationship of concepts may be factorially .
related to the abstractness and fami]ia}ity féctore cited earlier,

‘That 1s, superordinate concepts tend 'to be more abste;ct or less .
specific, depending upon the learner's famt]iarity, and thus more diffi-
cult 20 image. Ease of retention is similarly affected.

v , ’ . ®
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Cognjtive level gj-informat{onr‘ B106m‘deve1oped a taxonomy
for the cognitive domain thch providesva\hierarchy of mental
activities from simple memorization of simﬁle stimulus-response
links "(facts, words) to complex ‘evaluation using abstract criteria .
(Bloom, ]956). For example, in order to learn facts, one merely needs
to be able to recall them from memory. This is referred to by
Bloom as "knowledge". "Comprehension" is the next level, which
requires the abiliix to understand the meaning of information or to -
restate the information in one's own. terms. The next level in the
hierarchy is the "application" stage which requ1res ‘the abitlity to
generalize and discriminate, or to apply 1nfonnat1on to new situations
using principles, procedures, and rules (Kemp, 1977). In the

preparation of instructional materials the instructional designer

is always advised to aim instruction toward the highest level possible.’

IS

Given that the content of a unit of instruction has been determined,

it may be useful to first identify atwhat taxonomic level pieces of

information fall, and assess them for appropriate media dissemination.

For example, a procedure tends to be more abstract and sequential "than

facts, and would ;herefore be presented using verbal or'f]éwchart
visuals with audio éxp]anétionsn

Inqéhis thesis, all of these factors Qere taken into account
in the process pf selecting and producing the instructional materials.

Rationale for the Selection gé{Media

| r
Subjects in the exper1ment were tested on a topic in accountancy

Instruction of this subJect is usually performed verbally,

]
2 L4
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j.e., in a lecture format, supported at times by some visuals
(slides) which are absolutely essential for comprehension of the
material (Lowenfeld, Note 4).
A sound-slide presentati&n Qas selected asvthe medium to:
be used since it provides both é Qerba] and a pictorial mode of
presentation. An audiovisuaa presentation caters both to the
requirement of the subject matter to be instructed and to the ‘testing
of hypothg§es proposed in this thesis in relation to Paivio;s concept
of imagery, and the dual-coding hypothesis. A sound-slide presentation
also provides the degree of control needed, both to create wef1‘
designed and consistently well presented instruction, and to be able
to cover idea units in their appropriate form and subsequently test
them for recall and reEognition. The topic "Approaches to the
preparation of conso]iaated financial statements" consists o% factual,
comprehension, and applicatiem 1eve1‘infonnation.‘ Visuals in the
| ‘ form of slides are ideal for providing pictorial information and® o
concrete examples of abstract concepts and rulgs that were presented.
It j%-phe opinion of the author and thé subject matter expert that

the chosen media provided the best.possible approach for presenting

)

. AN
the subject matter, while also enabling the test of all the different
factors suggested in the hypotheses in this thesis.

4

Statement of the Problem “ "

. ‘ 4
i, The imagery factors outlined above and the sound-slide media

should enable a direct test of the dual coding hypothesis within an
instructional environment. The information processing literature,

and dual-coding in particular, suggeét that a given\unit of information

~
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will be best retained if its mode of presentation matches 1;5 inherent

: processing characteristics. Those characteristics have been broadly,

‘defined as analog and digital. Associated descriptive and operational

1abe1s may inc]ude ntin l of abstractness and familiarity, hier-
arch1ca1 level, and pos1t1on in Bloom's taxonomy of cognitive comp]ex1ty
Thus, the task before us was to generate a unit of instruction with
Qe][-défined idea units using these factors in atsystematic~design.
Thé dual.coding hypothesis makés precise predict{oﬁs regarding the
memorability of various types of information, and the post-tests have
subjected them to empirical examination using both Feca]]land recogni-
tion instruments.” o L

» The validity and reliability of this investigation relied
almost éntire]y on the theoretical quality of the materia]s.‘ It
has been hypothésizedﬂthat visual information is retrieved more

readily than auditory infonnatipn because the former benefits from the use

of a dual code (Paivio; 1975, in press). However, picto}ia1 super-

C\ - .
fority can be eliminated or reduced if subjects generate 1mgges to

auditory (verbal) information by themselves (Paivio, Note 9). Such"

idiosyncratic éncoding would be influenced both by the learner's

familiarity with the idea or squeﬁt matter and the time allotted him

or.her to create an effective image. The experimenta] design ﬁanipu-

llated the familiarity faz\ﬁ? so that these differences.- could be directly

observed. The fast pace.of the sound- s]1de production wou]d 11ke1y
restrict or eliminate time for the créat1on and process1ng of conflicting

imagerial 1nformation, in that visua] information was constant]y present,

" e,

P
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and audio virtually ongoing (save pauses as found in natural
- . N ' \"’
discourse). In a sound-slide presentation con}piﬁihg'hundreds of
—t i v : ; s -
units of information, the visual superiority predictjon may be

applied-on a dnit-by-unit basis., Hoﬁever, unlike tyﬁica] verbal

‘ 1earqing studies where units of information are generally discrete

(regardless of their analog or digital characteristicg), the sound-
slide presentation conveyed a cohesive body of inform&tion with
multiple levels of interaction. Any given abstract unﬁt may become

associated with its more concrete exemplar via prior orksubsequent

|

content, It is; in fact, the objective of the instructional desiénér '
to generate this cooperative complex which enables' the leaner to

have greater flexibility in discrimination,'genera]iiatioh, rule
using, and transfer. Thé}éfore, the principal research question was
whether the dual-codiﬁg hypothesis could be systematica11y'épplied-to
media design with tangible results beyond the use of the sy§temat1t :
approach to instruction. \

“ ~ The instructional presentation'was produced usihg both thorough
‘know1edge of applyiﬁg ﬁua]-coding principles, and the ﬁystéms approach.

o attempt was made to compare what are hypothésized to be congeptually Y

superior and inferior products. Rather,'a11fcompari§ons save one were |

L

i

within-sﬁbject factors dealing with content modality and-test interval. |

‘Because dual-coding relates directly Qith information abstractness,

. P s
and abstractness varies among individuals, groups of learners from
several levels of content fami]iar{ty were employed as a between-subject

factor. However, this factor is far more relevant in its analysis of
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interaction between groud performances The learners fam111er wwth
the un1t content ware expected to find it easier to organ1ze or
chunk un1ts qf 1nformat1on 1nto already ex1st1ng schemata. It was
therefore prbd1cted that the overall quent1ty of ideas recalled by
m;uﬁﬁfamiiiar subjects would be siénificantly larger‘than the amount
recalled by the subjects with no‘prior knowledge, Furthermore,‘ !
subjeqts with high;/and perhaps nediwn, prior knowledge, were expectedl
to recall more {nformation presented apditorily than subﬁects from
the unfamiliar groupﬁ ‘Visual aids, on the other hand, were expected
&to demonstrate greater ‘differential efﬁpctiveneSS'for the low
familiarity group} Thus, the dual-coding hypthesis would adv1se the
design of different mater1als for 1earners of varying levels of
.familiarity.\ Concretizotion of information via t?} visual mode of
presentation should en1arge the overall amount of units.of information
recalied by the unfamﬁliar.group. As for the groups with high or
- medium prior knowledge, it was expected that information presented
visually wauld be retained better, especially after a one-week de1ay3 h
than'information presented auditorily (as shou]d‘the unfamiliar group).
\‘SubJects with greater prior knowledge should also benefit more, from
information presented in both moda11t1es as they would not suffer
f from thannel overload, and would:sbe able to integrate the two units
4of information more readily. They would also beAexpected to he more
confident about the correctness of their responses.

Finally, a recognftion'task asked learners to identify whether

~ a stated idea had been presented or not, and also asked them in which
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moda‘th it had been presented If dual-coding accounts for memory

moda]ity of presentation should have remained attached

] thgfidea unit, at least over a short time (e.g., an hour) RecaH'
of modality wouTd be influenced’ by the degree” to which leamers‘had

- to recode the 1nformation. Unfram'lliar subjects were thus expected

to perform Tess well on this, task than accounting students.
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CHAPTER 2 . ) '
Review of the Literature ) -
The issue of developing effective instruction has been the -

concern of a great many modern-day educators. Briggs (1977), Bruner
(1966), Dick and Carey (1978), Gagne (1977) Kemp (1977), Sk1nner

et

'(1968) and many others have wwﬂtten numeraus books and articles de-
voted to the essential deta1f;10f planning, designing and implement-
ing effective instructional programs. In an attempt to reach optimal
effect1veness and efficiency, resparchers have -engaged in baswc
_'researchuln learning theory, perception and memory (Gagné, 1977). .
In add{tioq, as a result of tremendous'technolo;%cal deveiopment,
media'techniques,héve improved and are useq moré frequently as tools
and aids in the presentation of instrdction, Research in the areé
of media application and its use in the instructional process has
thus been a”"hot issue" in ?ecent years (éla;k, 1978; ygvie‘&-
‘Dickie, 1973; Salomon, 1979;" Severin, 1967).
Due to the vast number of studies associated with both learning .
theory and media technology, the focus of this 11terature review has
been narrowed tp the 1link between thése two areas in regard to the
effects of imaginal and auditory perception on memory. The first sec-
tion deals with'Tl erature in learning th€ory regarding Paivio’s dual-
coding hypothesis and imagery. The second section diseusses media
( literature relevant to dual-coding. It specifically addresses studies

concerned with the effectiveness of multiple vegsus single channel

communication, redundancy in information presentation, channel capacity,
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and the possibility of informat?on~presented if one channel inten-

fering with information presented in another. Finally, the inte-

L3

gration of the two sections is attempted. The relationship between ’j[
/

research in learning theory and the media literature is* analysed in

-

)

terms of its importance for instructional designers.

Imagery and Dual-COQiqg
| The term imagery is used by Paivio (1971) to refer to nonverbal
memory repr;sentations of concre;e objects and evths,or "pictures® in
the mind of an individual. Cooper and Shepérd (1973) have ‘furthe
‘asserted that a mental image is an internal representation wﬁ?qh ca
be used as a basis for further 1nfonnat16n processing. fhe mental
image can be used by the individual as a mnemonic aid ‘for genefating
a verbal (or a nonverbal) Qescription of the imgged object orlfyent.
In }eference to dual coding, Paivio (19383) claiméd that we have
, two memory traces, verbal and ‘imaginal. Because these two ;ystems
are interconnected, they can work togéther to enhance the probability ’ ‘
of retrieval of information initially encoded in one or the other.
:Visual imagery is often arouséd by verbaln(or linguistic) tugs, while
an imaged scenario can be translated into a 1ingdist1c description | f ‘
(Paivio, 1978a, }97éb). Imagery theorists fUrtherJargue that the
memory codes u;ed for verbal and visual information are different. The
"image system organ{zes information spatially, while verbal information .
is organized sequentially (des1yp‘& Pomeranz, 1977; Paivio, 1971,
19l§b). ‘

One source of support for thisvviewpoint has been provided by : i

physiological data concerning hemispheric asymmetry in infdrmation
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+is claimed to be better adapted for noriverbal, spatialvtasks and - . .

“in one mode can be supported by learning 1n‘another mode. (Further

the auditory presentation. A fifth group received audio information

- 16 -
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processing. For the vast majority of people, the %1gh€ hemisphere
the left hemisphere specializes in Tinguistic and analytic tasks
(Anderson & Bower, 1973; Corballis, 1980). However, all tasks

are processed to some extent by both hemfsbheres such that-learning , .

suppo}t for this view is provided in the section about multiple ;

channel communication discussed below.) :Thus,‘learning which incor- .

porates both verbal ipformation and visual imagery contexts enhances
1ong-tefm retention and recall (Hand, Note 5; Paivio, 1971). _ —~
In testing'a dual-coding explanation of iﬁformation processing”' ‘ R
1n a typical learning environment, Pe]legr1no, Siegel anJhohawan
(1975) predicted that retent1on would be faciliﬂ!ged because of the

creation of multiple’ sources and cues for item retrieva].‘ Evidence

for this assertion was provided by Severin (19672). He conducted a
study in which different groups of subjects were assigned different o &

treatment ‘conditions tesfing for the effectiveness of relevant pictures

in multi-modal learning. One group was presented with an audio pre-

sentation with rel f"t pictures. A second group received an audio
presen&ation Qith r¥1evant printed ﬁatérials. A third group was .pre-

sented with printed. material only, while a fourth group was given only

with unrelated pictures. Severin found that the group wﬁich receiyved
the audip with related picture ireatment*perfo}ﬂed significantly better _ n
than any of the other groupg. One of the important conclusions from

Severin's study was that by brovidihg both verbal and pictorial cues, .
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memorability of presente& mafer1a1snincrea5ed, Furtherwsupqpr% for
the dual-coding hypothesis and 1;5 implications for‘learning'was
provided by Sa]omon‘(1979). The compfehensidh of textual materiais
1s assumed by Salomon to be aided by the reader s (or listener' s)
generation of men;el image§ or imagery-like meanings. Thus, the
1earﬁ1ng of verbal infqnnaf10n can and shoq1d be facilitated by pro-
viding pictures to accompany the materials, or at least by providing
the learners with imagery instructions (Sa}omon. 1979, p. fp).

. One sﬁoulg note; however, that the effect‘ef imagery mayfdiffef
Some people are known to be better .
imagers than others, while some perform higher on verbal tasks (B;rger

from one person to another.

& Gaunitz, 1979; McKelv{e & Demers, 1979). Paivio (1971) cons tructed

the Individual Differences Quest1onna1re (IDQ) to identify verbal ‘
versus 1magina1 "thtnking habits" of different 1nd1yf;uals A fa%tor
ena1ysi§ based on data from more than 700 subjects was conducted on the
Paivie found that a two-factor soluiion revealed clear

imagery and verbal. factors. Scores based on the two-factor solution

’ correlated very higﬁ]y (over .9) with imagery and verbal scoree based

ot

on the comp]ete original list of statements in the ques1onna1re (Paivio, )

Note §) Scores based on the two factor so]ut1on were therefore seen

.as vafid 1nd1cators for an.individual's tendencies toward a verbal,

imagerial or split memory code. It is suspected that retention *should

. _ 19
. he directly rélated to the modality in which information is presented

‘and’ the individual's tendencies. IDQ scores may provide the 1ink for

o

empirical tésting.
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Abstrdctness of instructional materials. The level of

abstractness/concreteness of instructional materials has been

3

-examinegd as a significant factor in- the.retention of information

(El11iott, 1973; Newell & Olejnik, Note 7; Paiv{o, 1965, 1969, 1978;
Schmid & Kulhavy, in press). Paivio (1969) claimed that while both

concrete and abstract words can Be coded .in memory verbally, concrete

words can also be coded imagerially. Paivio, Yuille and Madigan

(1968) obtained normative data for the concreteness, 1mager¥ and
meaningfulness attributes for 925 nouns. Abstractness/concreteness

w;% fated on a seven-poiﬁtnscaleu Each word was also rated on a seven-
p%int Low Imagery/High Imagery sc&]e.' Paivio et al. obtained corre;
lations of .56 between congreteness and meaningfh]ness, .72 between
1maggry‘aﬁd meaningfulness, and .94 between éoncreteness and imaéery.
These data fu;ther confirmed results of high correlation between

imagery and concreteness obtaired in an initia1"stud} by Paivio ih

1965. Further evidence was provided by Paivio and Csapo (1969), who

also argugd for the importance of imagery and its relation to concreteness

and meaningfulness. Subjects 'in the Paivio and Csapo .experiment

were presented with lists of pictures, concrete nouns or abstract nouns .

' In order to prevent verbal coding of pictures, items were presented

at a very fast rate of 5.5 jtems per second. Subjects' free recall
was tested fo]1owiﬁ§,ﬁhe fast-rate presentation and also following
a slower presentation of two items per -second. The results showed

that free recall was essentially the same for the threé types of items
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at the fasf rate. However, at the slow rate, the amount of pictures

recaneci exceeded that of concrete words, and more concrete than ' ‘
abstract \‘nord;; were recalled. Presumably, the differences in the
slow-rate condition were due to the fact that enough time was
avaﬂgb]e for the arousal of images to concrete words. More recently,
Kerst énd Howard (1977) questioned the possibility of a different
reaction time in compam'sorf to items along concrete versus abstract
dimensions. Fifteen subjects were adked to compare di fferent pairs -
of items. For instance, pairs of animals were comp\ared in regard to
size (c‘on.crete) and ferociéy ‘(abstract). Subjects pressgd a key to
indicate the pair member which had a greater value on thé tested di-
mension. Results showed that subjects tended, on the average, to
require more time (81 msec) for abstract judgements than for concrete
judgémentg. Kerst and Howard acc.ounted for the d’iffe'r'ences by suggegt-

ing the possibility of parallel, independent memory cades for concrete

" and aé'ktract information. Their conclusion thus further supported

a dua]-c'oding process. Furthermore, a visual memory cOdé, was assyed
for concrete objects and items, and a verbal code for abstract infor-

mation (Kerst & Howard, 1977; Paivio, 1975, 1978a). P

5
e e

Paivio (1975) asserted that images corresponding to concrete
objects are activated more directly by pictures than by names (words). ¢
Pa-ivio’ compared subjects' reaction t1me to pairs of pictures and pairs. |
of words differiné in size. Each subjgcf was presented with either
48 picture pairs or with 48 word pairs. S;imﬂar-to the Kerst & Howard
experiment (1977), subjects were asked to préss a key indicating the

larger pair member. It was found that reaction times were faster witri | . .

i
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pictures than with words, Es predicted by the dualacodiné hypothesis
(Paivio, 1975 p. 642). Pictures ﬁerg found to be consistently beéter
recalled and recognized than wordé by numerous other studies (e.g.,
Levie & Levie, 1975; Paivié 1971, 1978b; Pellegrino, Siegel & Dhawan,
1975). Thus, additional compelling support for the dual-coding
hypothesis is available.

.Dealing with an abstractness/concreteness dimeﬁsion in instruc-

tional design-creates, however, considerable difficulties. An abstract-
A

" pess/concreteness value varies both within and between learner popu-

lations, and cannot be ascertaihéa by tﬁe instructional désigner alone.
The materials in normal instruction are also usually more complex than
noun pairs or pictures. The levg] of abstractnegs may depend on the
subjects' perception of the issue, item, or idea unit in question. -*6
control for passage abstractness, Schmid and Kulhavy (in press) asked
60 subjects to norm expe(imenta1‘passage§ on seven-point abstractness/
concreteness scales. Thi¥ procedure ensured that the passages con-
Eidered by the authors to\be abstract or concrete did in fact belong
to ‘that category as perceﬁ&ed by the subject population.

Associated with the abstractness dimension, Dooling and Lachman
(1971) found that prior knowledge of a°topic facilitates ggtention by
functioning as a mnemonic device. Anderson, Pichert, Geetz, Schallert, Stevens
and Trollip (1976) further argued that the abstractness orwconcreteness
level assigned“to a word or to an idea may differ in each use: general

terms are encoded on the basis of specific instances or exemplars de-

rived from an already existing cognitive.structure (Ausubel, T968).
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Clearly, perception of information as specific and concrete depends
on the sub;ect's prior knowledge of the context presented (Schmid,
Note 5). In the present study, it was therefore necessafy both to
identify the learner's relative prior know}edge to the topic's
content, and each group‘s (familiar to unfamiiiar) perception of

rd .

' each idea unit's abstractness.

T\\\* Abstractness iﬁ_gjctures. It is interesting to note that although

pictures are usually considered concrete representations of informa-
tion (Paivio, 1971, 1975), it is the idea behind the picture which
determines the picture's meaningfulness. Franzwa (1973)(€ia1med that
meaningfulness plays an important role even in pictorial learning.
F;anzwa equated meaningfulness of material with subjects' familiarity
wiﬁh‘jtﬁ‘ In his experiment, ;23 subjects were randomly assigned to
different treatment groups in which pictures of animals were either
presented alone, with printed Qords, or with audio. The printed
words and‘thé audio were identical in content. The name of the
animal showed in the picture was either’printed or sa}d. Subjects
were shown 60 experimental slidesat a 5-second exposure interval.
Thirty of these slides were considered high-meaningful and 30 were
considered to have low meaningfulness. Following the presentation,
subjects were given a recognition test in which items consisted of
pictures identical to the slides previously shown, and some distractors.
A free-recall test was also given fo110w1n? another presentat1on of

the slides, this time at a 7-second exposure interval. In the analysis

of resu]ts it was fou hat h1gh]y meaningful p1ctures were generally
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more readily recognized and recai]ed than low-meaningful ones. As

to effects of presentation mode, low-meaningfulness scores differed
significantly across treatment groups, while there were no significant
differences among the high-meaningfulness scores. The addition of
printed ‘names to low-meaningful animal pictures lowered recognition
accuracy.' However, the addition of spoken names did not reduce recog-

nition accuracy significantly. Overall, Franzwa contended that modal-
e :

‘ity effects are dependent upon meaningfulness. Put another way; pictures

classified as highly meaningful are in general more easily learned than

those classified as low in meaningfulness, no matter if those low in

* meaningfulness are supported by verbal informgtion or not (Franzwa,

1973), Interestingly, Franzwa's equation of meaningfulness with

familiarity leads to the assumption that meaningful information is

‘quite concqyte to a’subject, as he/she has prior knowledge of it

(Schmid, Note 3). However, if an iQea is conéiéered abstract by a
subject, a p{cture representing that idea may be considered quitel
abstract and meaningless as well (Paivio, 1971). Qne must note,though;
that the simultaneous presentation of words with appropriate pictures
usually increases meaningfulness and thus concretizgs the presented
information (Anderson, Pichert, Goetz, Schallert, Stevens } Trallip,
1976; Kolers & Smythe, 1979; Paivio, 1971). This, according to Franzwa
(1973) and Severin (1967a), happens only if 1) the verbal conten; coﬁ-
ins a helpful cue for elevating the meaningfulness of the preseﬁfed
icture, or 2) the picture provides a concrete representation of the

rmation provided in the verbal part. Franzwa's and Severin's con-

clusions support Paivio's assertion that there are obvious additive
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effbcts in learning tasks involying both pictorial and verbal in-

- formation (Paivio, 1971, 1975,419785, 1978b; Paivio & Yarmey, 1966) . . ‘ ’

An instructiona] designer should attend.very carefully to all

the var1ab1es discussed above when planning instruction. S%multaneous

) presentat1on of verba1 and p1ctor1a1 1nformat1on wou1d benef1t the

learner if and only.Jf the presented materia] is meaningful and the:

content in the two modalities is complementary, or highly meanihgfu]
’ ' " ot
and supplementary, as discussed by Salomon (1979)..

Information processing of various modalities has been studied
along a somewhat different vein by med1a researchers, and is rev1ewed

A

1n the fo]]ow1ng section which' examlnes media as a means of multiple

. channel commun1cat1on

Media L1terature Relevant to. Dua] Cod1ng

As ut111zat1on of aud1o-v1sua1 aids in 1nstruct1on has become
more and more common , researchers in the media field have become <\\
1nterested in app1y1ng communication theory to instruction. In general,
the goal of med1a researchers is to provide the learner with the opt1-

mal quantity and quality of stimuli or information input through

different sensory channels (i.e., sound, sight, touch, etc.) (Levie &

Dickie, 1973). Rather than being concerned merely with questionsvre—

garding learner charactérjstics, media literature emphasizes media p i

" characteristics suited for presentation of different kinds.of informa-
", tion, for different types of .learners, in different learning settings

~and situations. On a basic research level, the focus then is on channel

capacity and optimal use of it for the benefit of the Tearper (Schodgrbek,

.
¢ -
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Kefalas & Schoderbek, 1975).
Medig'li%érature ha; recently concentrated on the issue of
pregenting materials in different modes simultaneously (Dwyer,
1978). By reinforcing Tearnjng through one channel (er mode of
' présentation) with ;ﬁimu}i provided in other channels, it is hypo-
thesized thét information acquisition will increase (Hsia, 1971).
The idea of u§{ng a mu]tip1e-channé] approach rather than a single
channel mode of presentation was advocated for two basic reasons:
1) a person's information processing capabi11ty'is larger than the
capacity of a single channel (Garner, 1962; Hsia, 1971), and 2) infor-
mation presented redundantly in two or more channels simultaneously
is better remembered (Arnheim, 1969; Hartman, 1961; Hsia, 1971;
Severin, 1967a). Even Arnheim (1969), the advocator of "Visual
Thinking” as the most important form of percepfion, admitted that
verbal 1anguagg helps- thinking. Put another way, the two media,
(visual and duditory) make up for éach:other's deficiences and there-
fore presgntation of information in both of them simultaneously can

result in more learning.

Channel capacity. There is an'uppe: limit to the information
R processing capaéity qf a single channel (Shannon & Weaver, 1949). Ip-
| formation overload in a channel may result in ignoring some of the in-
- formation transmitted, or in classification df the' different bits of
P information not necessarily in the correct and desired order. The re-
ceiver or the learner may then béﬁforced, consciously or unconsciously,

to develop strategies and tactics to overcome information'overload Z
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P problems (Boyd, Note 8). The problem %pich tﬁgn arises is that
/\gﬁrucial information may simply be ignored by the learmer.

To avoid overloading of a single channel, a dual or even

multiple channe]gappfoach is advocated. iMan is capable of procéssing

« information through more than just one channel, as long as théiﬁlgw
.of information is within the 1imit of each channel's ihformation pro-
cessing capacity-(Travers, 1970). In reference to the séme issue,
Hsta (1971) ésserted that the capacity of a multiple ‘channel is not
equal to the sum of capacities of all single channels involved. AV,
for %ngtance, does not have the capacity of the audio channel plus the
capacity of thg‘visua] channel. Rathgr, it entails audio plus visual i
capacity minus between-channel redundancy (Hsia, 1971).

Redundancy means repetit%on, or duplication. By having redundancy,
we have more re]iabi]it& of acqyirinévthe fransmitted information
(S&hoderbek, Kefalas & Schoderﬁek, 1975). Hartman (1961} indicated
that }n studies in which related material was presented both through
single and multiple channels, the multi-channel format was more effective.
When complementary material was pre;ente& in different'modalities simul-
taneously, memorability of information increased (Hartman, 1961;

Severin, 1967a).

Clark (1978) hypothesized that mulfip]e channel presentation of

redundant information would be suﬁerior to single channel presentations
- and to nonredundant multiple channel presentations. Thirty-two sub-
" jects were presented with 15 geometric designs which they had to draw.

Instructions for drawing the designs were given in five.différent treat-
o
1 .
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ments: a) visual-only presentations--showin 'the design; b) printed
instructions for drawing the designs; ¢) auditory descriptions;

d) auditory describtions with simultaneous visual presentation of

the design; and e) apditofy instructions while showing the person
giving the instructions (Clark, 1978, p. 359). ASubjééts were tested
for recall and Fecognition of the designs. In the aﬁa]ysis of the
results, Clark found that performance on the auditory-visua1 rédundant
presentation was significantly higher than performance: in all other
treatments, as predicted by Paivio's dual-coding hybothesis (1971,
1978a, 1978b) and by.Severin'g cue summation theory (1967b). According
to the cue sumﬁation theory, learning, or perhaps understanding, is
increased as the number of cues or stimuli is increased (Dwyer, 1978).
Indeed, the use of a visual and an auditory channel simu]tane;usly
creates a éituation in which stimuli are provided bbth through the
verbal coding system, and through the imagery coding system (Clark,
1978). | '

- ‘ '

Another important finding in Clark's experiment was that the
visual-only presentation yielded better results than the nonredundant
aﬁdio-visual (showing the instructor). A‘nonredundant mulfi-channe]
presentation was interpreted to contain interfering information, thus
retarding rather than enhancing learning. . |

The possibility of interference of information presented in one

‘presentation mode with information presented in another mode is a factor
that should be considered in planning instruction. The combination of -

presentation modes is crucial. Franzwa (1973) found that the combination

.‘ 26 -
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of printed words and pictﬁres lowered recognition accuracy.
However, when pictures were comﬁined with audio:‘Franzwa did not
-find recognition Stcuracy lowered. A possible explanation for
| Franzwa's results is that printed wbrds, although requiring verbal
o coding, also involve visual attributes bec;;§e théy are presented
as yisual representation§ of verbal information. Having to read
whi]é looking at a picture'ma%‘inv01ve interference of sequential
perception of the verbal information with the spatial, holistic
N Qercéppion of the picture (Bernard, Note 2). Similarly, the combin-

ation of printed information with audio is not suggested.. Although

2

printed words may be considered visuals, they reﬁuire seqpentia1‘pro

cessiné and do not necessarily activate the imagery system (Bernard, -

‘Note 2). Encoding of both audio and print is sequential, but does

not necessarily occur at the same rate. Therefore, interference is

anticipated. - - _ ’ )
The best combination of presentation modes is therefore that of

auditory (verbal) with visual (pictorial). When information is pre-

sented simultareously in the verbal mode and in the picture (imagery '

evoking) mode, the two systems reinforce each other rather than interfere

‘with each other (Paivio, 1978b; Severin, 1967).

Further support for the use of a two channel redundant presentation

&\\_ ' was provided by Roth and Issing (1970).' Subjects in the Roth and Issing

experiment were randomly aésigned to four treatment groups. In each

group, the experimental text was presented in a different mode: 1) sound

and.picture; 2) textual information presented by the moderator on the
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screen; 3)?sﬁﬁnd presentation pn]y; and 4) picture presentation only.
Fo]16wing the presentation, a multiple choice test was administered
to the subjects. Subjects in the redundant two channel presentation
(visual plus aural) did significantly better than those inp theﬁ§1ng1e\
channel treatment groups. R6th aqd Issiﬁg claimed that the resuits *
obtained occurred only because the combination of the two presentation
modes did not cause,an over{oading of the students' channel capacity.'
Items presented in one modality were therefore supported by the
infdrmatign from the other modality. '

The implications of thesé data are that instructional.contgnt,
should be presented iﬁ tWo or more chgnnels, and that-one must take
intq account the positive effect of redundaﬁcy on memo;ability of
materials. Information ﬁresented in the two (or .more) channels shoﬁ]d
be comp1eﬁentary. Supplemental information can -also be addedlvespeciglly
in the visual mode, but on]& to a limited extent. Hartman (1961)
noted 3 tendency by the communicator or the instructor to fill the
pictorial (visual) channel with as much information as possible. This
increases the possibility of overloading the vishgl chénnel and inter-
fering with the.auditory channel, thus-ynhibiting student information

acquisition (Severin, 1967b). There exigt no prescriptive guidelines

for balancing these variables optimally.

.Interaction of Learning Research with Media Research N

The conéeption of a dual-cekding system'is heavily subported by \\\
research both in learning theory and in the media Titerature (e.g.

Arnheim, 1969; Clark, 1978; Fleming & Sheikhian, 1972; Kolers & Smythe,
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.- 1979; Kosslyn & Pomeranz, 1977; Paivio, 1971, 1975, 1976, 1978a,
H/’ - 1978b; Shepard, 1967). However, becauge the éﬁcoding of pictures
is particular]y difficult to ana]yze'experimenta11y, or even tﬁeo-
retically, there have been attempts to explain the coding system as
- » unimodé], or better said, submodal (Anderson & Bower, 1973; Pylyshyn,
1973). Contrary to the dual code modea, P}]yshyn (1973) argued that °
visual 1nfofma§fon is encoded in the same sort.of format that is
used to encode verbal information. Imagery is see; as a procédure,
and plays no causal role in information processing. Nevertheless, )
a learner's observable Sehavior is profgundiy affected by the use
of 1maggry, regﬁrd1ess of its role in specific information processing
models. Most empirica] evidence, both in 1garn1ng psycﬁblogyiaﬁd in
media, supportslthe assertipﬁ for a dual code (Anderson, 1978), and
it is thus treated in this study as a "real” factor.’ ° »
',.The basic difference between reséarch studies in 1earning'thedny
‘and those dealing with media and communication is in the type of
vériables dealt with in each field. Learn&ng theories are mainly con-
cerned with how information gs perceived, encoded, and processed, and
study the effects of variables such %slabstractness, and ﬁéaningfu]ness
of maier1a1s, and prior knowledge of the learner (Paivio, 1971, 1975,
1578a, 1978b; Paivio & Csaéo, 1969, 1973; Schmiq & Kulhavy, inﬂpres§).
: ‘ ‘The media literature focuses on factors related to the 6e1ivery systenm,
' and attributes related to its structure. Researchers in the media
field (e.g. Dwyer, 1978;'Franzwa, 1973; Hartman{.1961; Hsia, 1971;

Roth & Issing, 1970) have therefore been dealing with message,complexity,‘(
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channelrcap:;1ty. redundancy aﬁd interferehce.’.

" In effect,' both fields ultimateluy c'h'rect‘ all research imp}ica-
tions to-improving {;struction and benefiting the learner {Salomon,
19&4) It seems logical that if "a picture is ‘worth a thousand
words", some of these "wotds", or details cbnveyed, would be lost
if not supported by verbal information (Salomon, 1974). Simi]arly,

a picture well mafched with-a verbal message may have a tremendous

additive effect to the memorqbiiity of the verbal message (Shepard,
1967). f )

A9

. ’ ' ks l
Basic research relating td this issue is needed both in

learning theory and in the media literature. Factors'dealt with in

~ both areas must be 1ntegrdt€ﬂfby instructionaI desjgners in order

to be able to execute. better instructional programs. Perhaps even

more 1mportant1y. researchers must provide 1nstruct13\a1 designers

. with concise, empirically soumd operat1ona1 prescript1ons on how -

the rasults of basic research miqht be appTied 1n a natura] setting.

Such an'attempt#is made in the present study.
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’ ' Method I
Design and Subjects - - S a .
. " . Three factors--Presentation Modality, Content Familiarity, .

i’, ' and Test Interval--were teéted. Three- lavels of ContenE.Fam111$rity
formed the between-subjectstVariab]e -in the experiment. Presen;ation
: Moda]ity'and Test Interval were varied‘as Wfthin-subjects factors. : . ;
The'des{gn was thus'a 3 Fami]iarit} (high--graduate accountihg"students--
L _versus medlum--undergraduate “accounting students--versus low-~-undergrad-
uate education studehts) X 3 Modality (v1sua1 versus auditory versus " R
v1sua1 and auditory) X2 Test Interval (jmmed1ate versus delay) mixed j ‘

&

mode (see Figure 1).

—— .

. \ The subjects were 50 graduate ac/pug¢1ng students, 63 undergraduate . y .;
accounttng-students ard 45 undergraduate education students. Graduate . ‘
X o v accounting students have §ucce§sfu11y EOmblefed at least six'graduate
¥!~ R level accouﬁtiug courses. . A1l graduate acbounting etudents were ’ ' , i‘

enrolled, at the®ime of the experiment, in a course on acgounting o . \ )

T \ theory. Undergraduate accountind students were classified as those

o s emenn an e

having successfully comp1eted-a£ least one financial accounting course
- and one managerial accounting course. , Education students could not ' .
i + have taken any university-level account1ng courses A11 subjects who

% .. had knowledg; spec1fic to the content of the presentat1on were excluded

}
. { . from the study, _0f the total pool of subjects; 20 graduate accdunting i
s, . 3 . ]‘
' . students, 23 undergraduate accounting students, and 12 undergraduate . g
E Lo o, educatior students were_randomlyVSelectedifor a norining study, thus _ R
3 : [ :
& ' e - ‘
. . ' .
B} N i . * M
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v

3},1éaving 30 graduate accounting students, 40 undergraduate accounting

students and 33 undergraduate education students for the actual

experiment.. All subjects were students at Concordia University.

Materials N ,

The experimental materials consisted of a sound-slide presenta-
tion on "Approaches to the Preparation of Consolidated Financial
Statements", a test in which subjects were asked about the information

presented to them in the sound-slide show, and biographical data

'_relevant to group membership. ’ . .

P

* u
In order to generate the sound-slide production and recognition
test materials, the instructional design process and a nqkmihg

procedure had to first be conducted. ~

Norming procedure. ’The tobic for the sound-slide presentation .
was selected by the instructor of the graduate aécounting subjects
as part of the normal. sequence of his course. The instructor provided

a list of obﬁectives to be achieved in the process of learning that

"topic. . Based on these objectives, the author conducted am instructional

analysis. The instructor was asked to comment on the ‘instructional
analysis; i:e., ajd in c]arifying the hierarchical and procedural order
among the instrucfiona] objectives and approve the final version

of £he analysis. Furthermore, pe.provided a general texé that was

used as a basis for generating the actual presentation, aqd indicated
in which modality (1Q'h1s bpinion) each part of the text should be
preéentedf

' o
At this stage, the author prepared a story board in which both

"the script and the visuals were indicated as they would appear in the.

- .\
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. »
actual sound-slide presentation. The instructor was asked to comment
on the textual information presented and on the modes of presentation.
Remarks of a media expert regarding presentation modes were also

solicited and taken into consideration, and the story board was
oA ’

- modified accordingly. These materials thus formed the final production

and the source of test items.

The subject matter expert (i.e., the instructor) and two other .
accountants were next asked to idenéify what in their view were the
idea units presented on the story board. An %dea unit was defined
as a sentence, clause or phrase which contains a single compiete idea,
or a single block of information. A composite list of idea units
provided by the accountants was used as the master 1ist for the
evaluation of subjects' idea unit recall, and for the generatioh of
recognition test items. One hundred and six ideas were determined as
being represented in- the script. Of these, 39 were auditory, 12 were
visual énd 60 were audio and visual. To create the recognition test,
logical distractors similar to-the idea unit 1ist were gengrated, which N
eventually copstituted about 30% of the recognition test items.

A1l the idea units, distractors,‘p]us 16 preselected pictures
{ncluding four distractors, were"subjeci tq a norming procedure. 'The
abstractnéss/concreteness norming procedure was conducted in orderﬂto
control for variations in the resuits of the main experiment due to
different levels of abstractness/concreteness of the idea units as ‘
perceived by the three different familiarity levels. Subig;ts in the
norming study received response forms listing all fhe jdea units }amkfyy“ i

ordered in major categories to maintain conceptual context, the

.
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distractors, and the pictures. Along side eagh fdea unit and picture
Qas a five-point Likert-éype scafe. This abstractness/concreteness .
scale was labeled from 1 to 5, "1" designating a high level of

ab§tractness and "5" designatiﬁg high concreteness. The concept of
abstractness/concreténess was defined as the depree to which a stimulus

evokes an image, or a mental picture, the stimuli here being the idea

units as previously defined. The norming procedure instructions and ,

the actual script divided into idea units can be found in Appendix’A.

The pictures and distractors are located in Appendix B.under Recognition | -

@ : 14
-

Test materials.

Main experiment. Subjeéts in the main experiment received an

experimental packet containing instructions, an interpolated task of
nine arithmetic problems, three 1ined sheets for free recall, and a

recognition test containing items and pictures corresponding to the

1ist of idea units. (See Appendix B.)

v

The recognition test consisted of 54 items (17 of which were
distractors) and 16 pictures (including four distractors). Idea units
and pictures were caréful]y selected from the Story board to represent

all the concepts and principles repfesented in the instructional

‘analysis. Attention was also paid to the number of verbal recogniton

items which fell at level one and two of Bloom's taxonomy, such that
18 measured knowledge,Aand 18 comprehension (three of which might be
considered to be at the application level). Finally, a balance of

auditory only, visual only, and auditory/Visud1 items were selected, -

- with17 AV, 14 auditory, and five visual. The 12 presented pictures

i e g e B s

were evenly divided between visual only and visual with an accompanying

}
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audio description (AV). ¥

The recognition test items asked subjects to indicate whether
each item and picture was or was not presented in the sound—s]ige' ‘
show. If fﬁg subjects ré§ponded that the item was presented, they’
were next aéked how confident they were of their response on a
five-point Likert-type scale, "1" designatingbguessing, or very low
confidence, "5" indicating high ﬁonfidence. They were then asked

on the verbé] items in which modality the item was presented (i.e.,

+ visually, auditorily or in both modalities. For the picture items,

following the confidence ratings, subjects were asked to wnfte a
very brief statement indicating what the picture meant.
If the item was judged not to have been presented, learners

were asked to indicate if the verbal statement was true or false,

_and also marked down‘the1r confidence in the response. All distractors

and the actual idea units were ordered randomly and treated in
the same format. (See Appendix B). '
. rhe‘questionﬁgire for all subjects (from the main experiment and
the norming study) contained@genera] quéstions pertaining to bio-
graphical information regarding the subjects' faﬁi1iar1ty with the
topic, accounting background, and general interest in the topic.

A1l subjects were also given the Paivio Individual Differences
ngstionnaire (10Q) (Pai&io, 1971) sometime‘prior to the experimental
session. The test measures Imagerial versus Verbal thinking strengths

of different individuals.

. ¥
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The Paivio Individual Diffgrences Questionnaire was administered
by the instructor of each class during regular class meetings as
general information gathering on his/her part.” This test preceded the
exﬁerimenta] session by at least three weeks.

On the day of.the study, during regularly scheduled class periods,

experimental packages (all instructions and materials in coded

envelopes) were distributed so that approximately twolfifths of each
group received the norming materials, and the remaining réceived free
recall sheets and a recogniiion test pertaining to the main experiment.
For counterbalancing purposes, half of the subjects receivéd packages
%n which verbal items appeared first, followed by the picto?ia] items,
and half were given pictorial items first, then verbal ite?s.

Following some 1n£;6ductory comments,,afl subjects were asked
to read the general in§tructions si]ent1y.whi1e the modérator'read
them aloud. (See Appendix C.) They were told to view andﬁlisten to
the presentation attentively, and to try to remember as mucﬁ of it
as they could, as they would be tested on the content. Notetaking was
not permitted. _ Rather, it was explained that comprehension of the
content was critical, and that they would have ample opportunify to .
take notes later. ' s

Following the presentation, all subjects completed a one-minute :
ihferpolafed task. . Subjects in the main experiment then worked for 10
minutes on the free recall task, Subjects in the norming study were

provided with a list of idea units and pictures, asked to carefully read

)
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the instructions provided for that task, and, if there were no
questidns, asked to rate them for abstractness.; After 10 minutes,
subjects in the main experiment were asked to place the free recall
sheets to the side and were given the recognition test. They were
asked to answer a11'questions as quickly and as accurately as possible.f
Subjects in the norming procedure were reminded to continue working-

on their task at their own pace. A 20-minute time limit for

completing the recognition test was imposed. Those who finished

early were asked to check their work and wait quietly for everybody -
to finish.: A1l the students were then aéked to complete the shorit
biographical questionnaire. A1l tests and questionnaires and norming
forms were collected. )

Sﬁbjects were thanked and told that we would return the following
week to explain the results. ‘ .

One week later, (at the next-scheduled class period), repeated
measures of the free recall task and the recognition test of the main
experiment were taken. A]] subjegts coﬁp]eted the main experiment -
tasks this time. Post-tesffresu]ts were analysed only for the main
experiment group.'

The results of the previous week's data were explained following

the delayed post-test. o ’ .

“
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_CHAPTER 4
Results
This chapter first presents results of the analysis of
scores in the abstractness/concreteness norming procedure. These
data were used to define the abstractness dimension of the recall
and reéognit1on dependent variables by a blocking procedure. Then,
the different analyses conducted on data from the main experiment

are discussed.

)

t

Norming Procedure -

Subjecfs were asked to rateceach idea unit and picture tested
in the main experiment for aEstractness/concretenesé level.
Responses were made on a five-point scale, with "1" meaning abstract,
"3" designating medium and "5" représenting‘cbncrete. The mean
' .

abstractness level was then computed for each item‘separately for

each of the three familiarity groups. The item means were ordered

“and divided into three equal groups--the bottom third labeled

abstract, the middle Ehird medium, and the upper third concrete, again
for each familiarity level. The assigned labels were thus used as
abstractness level indicatérs for item; and pictures recalled and
recognized by subjects in the main experiment. (See Appendix E)

Main Experiment

The main experiment protoco]ﬁ were scored and analysed separately
for the free recall task, for recognition test items, and for

recognition test pictures.
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The Free:- Recall results were tested in three sets of analyses.
First e;amined were the total words and idea unit scores. Next,
;ubjects' idea unit recall was analysed for modality éffects.
Finally, thq abstractness level effect on free-recall was examined.

The recognition test was first analysed for overall (total)
rgpogﬁition of presented and nonpresented items.and pictures. Next,
the effect of presentation modality of pfesented items was examined,
followed by an analysis of subjects'“recognition of correﬁt
presentation modalities of recognized test items. The effect of
abstractness levél on recognition of presented and AOnpreseﬁted
items and pictures was also analysed. Confidence recognition level
of presented and nonpresented items and pictures was examined as
well. 1In addition, each analysis was tested for Immediaté/De1ay
effects. e

Free Recall

, Total words and idea units. The free recall protocgols were
first scored for totql words and ideé units recalled. Both scoring
procedures excluded repetitions and intrusions (Schmid & Kulhavy,
in press). ,

Tﬁe composite 1ist of idea units discussed in thé Materials
. section of Chapter 3 provided the key from which scoring of idea unit

. S
recall was accomplished. Each idea unit in the text was assigned an

fdentification number, one through 106. ‘Scoring was done by labeling

each idea in the recall protocol with' the number corresponding to the "

<
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* idea in the master list. The total number of idea units recalled
‘ ’
was then counted. A1l free recall ddta was scored by the author

and by ‘the subject-matter expert. In spite of the extreme complexity
of the matching procedyre, an inter-rater reliability of .98 w;s
obtained. %he means and standard deviations for both tot$1 words and
,idea units acros§ the three éxperiementa] groups are listed in N
Table.1. The familiarity factor main effect on total words was |
statistically significant, F (2,100)224.78, p<.001. A Scheffé
post hoc analysis ordered the means Graduates Undergraduate >
Education (F(2,100)= 6.15, p< .01 and F(2,100)= 6.‘69, E;.O], !

- respectively). Immediate scores were higher than delayed scores,
F(1,100)= 98.28, p<.001. ‘

The idea unit ana]ysis‘yielded a significant familiarity ’_

X test interval interaction, F(2,100)= 4.84, p< .01. ‘Analyses of
interaction.simp]e*effeéts comparison§ ranked the 1mm?diate test
means‘Graduate> UndergradLate > Education (all p < .01). On the
delayed test, no difference was found between the two higher
familiarity groups, which outperformed the low familiarity group (ﬁ( .01).

Modality of free recall idea units., Each idea unit was

determined to have been presented in either visual-only, auditory-only,
or audio-visual form in the production of the presentation. A
tabulation was made of how many idea units each subject recalled from

each format. Thus, each learner received three scores, one point per

i AN Bt A AR RS o She

idea, yielding a total number of auditory ideas free recalled, number of
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Table 1 °
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Means and Standard Deviations of Scores on Total Words and on

Total Idea Units qurect1y Recalled*

¥

Graduate Accounting (n=30)

R

Total word§ Idea Units
: M=138.27 . M=17.60
Immediate . ) .
) SD= 56,17 S0= 7.31
M= 88,40 M=11.20
Delay .
| © SD= 50.10 SD= 5.84
Undergraduate’Accounting,(n=401 .
Co M=133.62 "M=14.32
Imnediate [
SD= 48.24 ’ SD= 5.90
, . M= 84 .62 M=10, 32 -
Delay .
’ SD= 34.77 SD= 4.39
. Underqraduate Education {n=33)
i o M= 73.36 ='8.45
| Immediate
;- . SD= 35.28 SD= 4.15
. o M= 42.06 M= 6.27
A Delay e T
' SD= 21.66\ SD= 2.58

IR R T v L

*A11 means are weighted in all analyses

3
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Nisual 1&eas‘reca11ed, and number of A/V units recalled. Means
and standard deviations are presented in Table 2.. The analysis
yielded three interactions. Figure 1 graphically represents the.
familiarity X modality interaction, F(4,200)= 11.37, p < .001. v
The simple effects post hoc test showed no differences across
the three groups for audio-only qnd visual-only items, but a
significant increment in performance with increaséa'fami1jarity
. A on AV items: Graduate ? Undergraduate > Education, ﬁf(2,200)?
2.98, p € .05 and F(Z:ZOOS 3 22.87, p < .001, respectively).

Th; familiarity X test interval and modality-X test interval .
interactions were also significant, F(2,100)= 4.50, and F(Z,ZOQ)* ,
19.57,.both p < .01, respectively. In both interactions, decrements -
in performance wére observed from immediate to delay, except where’ S

'

initial recall was Tow. Thus, abstract items fa%led to decrease

-

sighificantTy in the case of education students.

Abstractness/concreteness level of free re&all idea units. t
Each idea unit's abstractness/concreteness level was derivedgin .
the norming procedure, by the three familiarity groups sepa}ately.
The idea units were assigned an abstract, medium or concrete label
according to the key constructed from the norming procedufe results.
Total number of abstract, medium,and concrete idea unfts recalled
was then tabulated for each subject, yie1d1ng three separate scores.

) ~ One poiqt.was assigﬁed for each idea recalled. Means and standard ' ¢

deviations are listed in Table 3. The three two-way interactions
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Table 2
‘Means and Standard Deviations for Scores on Audio, Visual, and

Audio-Visual Idea dﬁits Correctly Retalled

Graduate Accounting (n=30)

" Audio . Visual Audio-Visual

M=2.53 M=3.33 - M=11.63
Immediate . )
SD=1.50 SD=3.62 SD=5.33
- M=1.30 M=2. 33 M=7.57 \
.Delay !
SD=1.12 SD=2.54 SD=4.72 ;
%
. Undergraduate Accounting (n=40) ./ .
Me2.15 Me3.02 M=9.15
Immediate : t A
. SO=1.53 SD=3.89 SD=3.60
’ Ml .32 M=2.35 M=t . 75
Delay
SD=1.00 SD=2.83 SD=3.32
Undergraduate Education (n=33)
M= .88 ° Mw2.73 M=4_85
. Immediate '
SD=1.02 SD=2.67 SD=2.86
M= .58 M=2.52 M=3.18
Delay o :
SD= .66 SD=2.08 SD=1.86
.\'\ Y
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. Table 3 . , -
Means. and Stapdard Deviations for Scores on Abstract, Medium
o ' \ 4
, and Concrete Idea Units Correctly Recalled
~ - A L / Graduate Accounting (n=30)
Abstract ° Me';ﬁ um ) Concrete
o M=2.97 M=3.67 M=8.07 :
Immediate ' ‘ |
SD=2.61 SD=2.40 SD=3.20 ; 1
| o M=1.63 M=2.23 . M=5.57 /
~ Delay . ' : ' o ‘ :
L T - SD=1.59 | SD=1.94 - SD=2.99 '. y ‘
‘ \ Undergraduate Accounting (r=40) i
. M=2.15, M=3.68 . : M=5.80 :
Immediate
SD=1.49 ~ SD=2.04 SD=2.17 '
e ot i o e e o e o b o o mn ;
. ‘ M=1.17 M=2.70 M=4.15 !
> Delay ;
SD=1.28 SD=].68 SD=1.53 :
Undergraduate Education (n=33) ' i
. . M= .39 Me1.39 M=3.91 .
Immediate ,
i SD= .86 SD=1.50 SD=1.86
‘ ‘ M= .39 M= .88 © M=2.36 .
Delay . )
SD= .86 SD= .82 SD=1.25
! {
:
i,“ “ ‘
> > /_? )
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_subsequent anﬁlyses.

were significant, as was the case in the4moda11ty analysis. The

familiarity by abstractnéss interaction can be seen in Figure i,

F(4,200) »10.21, p 4 .001, A1l three familiarity groups recalled

significantly more concrete items, and also showed a'significant
increment 1in performance with increased familiarity: Graduate >

Undergraﬂuate > Education, (F(2,200) = 8.42, p <.01 and F(2,200)

16.09, p <.01, respectively). Both the Graduate and Undergraduate

groups performed equally‘well on the medium and. abstract items,
but significantly better than the Education students'(bothlg <.,01). '

+ The familiarity'Xtest interval iﬁteraction yielded significant

differences, F(2,100) = 3.41, p <.04. Immediate scores were

greater than de]ay on all but the low familiarity subjects.

/

The Abstractness by Test Interval interaction was'statistica11y

different, F(2,200) = 12.38, p-« .001. Again, immediate was greater '

than delay except on the abstract items.

Recognition Test

v ‘
Verbal-pictorial counterbalancing. The first test conducted

o

" on recognition items (pictorial and verbal) was a t - test to

assess whether the counterbalancing of materials was effective.

As aYready explained in chapter 3, half of the subjects in each

group received the recognition verbal items first, and then the

pictures, 'and .vice versa. “Al1.t - tests yielded no significant
differences between the two sections within each group. Scores

were thus pulled across the counterbalancing factor in all

(SR
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modality classification process. The number of A, V, and AV items
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Total presented and non-presented verbal items correctly
recognized.' In the recognition test, subjects were asked to

indicate whether an item was presented in the sound-slide program

or not. If the item was not presented, the subject was also asked

if it“w;s true or false. Scores were calculated by assigning one
or two points for each complete answer. Two pointf were assigned
if an item was correctly idqntified Ey the subject‘as having beeq
presented. ' One point was assigned if an i;em was correctly marked

as not having been presented. In addition, if the true or false ’

S

£
“question was answered correctly, the szﬁ?ect received another

point. Subjects were reminded that pr seﬁted items were necessarily
true. Thus the tota1_possib1e points for both presented and non- I°
presented verbal items was two. Total points for all présented and
for all non-presented items correctly identified were_thus generated
for each learner. Means and standard deviations can bg, found in
Table 4.

Modality effects on recognition of presented items. Each

presented item correctly recornized was‘classified as either audio

(A), visual (V), or audio-visual (AV). A master key, prepared at

the planning stage of the sound-slide program was used in the

in the master key was not proportionate (A = 14-items, V= 5 items,

AV = 17 items). Therefore the percentage of correctly recognized

-

items to the total number of items presented was used in the analysis,

~

Learners received three scores: percent of audio items correctly

o
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Means apd Standard Deviations for Scores on Presented and

Tabl‘e 4

Nonpresented Items Correctly Recogjnized

)2

‘Graduate Accounting (n=30)
Presented Correct Nonpresented Correct
L.
. Ns.n M=12.53
Immediate
SD=13.81 SD= 5.73
. M=30.27 M=14.40
Delay
- SD=12.94 SD= 5.57
Undergraduate Accounting (n=38) .
M=28.21 M=11.63
Inmediate
. SD=15.23 - SD= 6.61
) M=34.89 o M=11.63
Delay
SD=15.02 SD= 5.54
Undergraduate Education (n=29)
M=36.10 " M= 9.24
Inmediate N
SD=15.56 SD=. 4.48
M=43.07 M= 8.17
Delay '
v SD=14.36 SD= 3.7
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recognized, percent of visual itemé correctly recognized, and )
percent of AV units correctly recognized. Means and standard
deviatidns are presented in Table 5. The analysis pr;Luced a.
significant familiarity by modality interaction, F(4, 198) =
. ‘ 5.38, p <.001, and can be seen in Figure 3. Education students
performed equally well on all three item types, and siénificantly
better than the higher familiarity groups on both AV and A items,
with simple effects F(2,198) = 5.00, and F(2,198)=’£’.'38, both
p <.01 respectively. Both Graduate and Underéraduate scores
across AV and A items were the same, with AV greéter than A.

Delay test results were found to be higher than those of

the. immediate test, F(1,99) = 15.39, p <.001.

v T

Correct modality recognition. in order to determine whether

tﬁe modality of a presente& item remains attached to the item itself

- in subjects' memory, subjects were asked to identify the modality . - ]

« in which each item was presenéédfizrhe number of A, V, and AV items L
correctly identified by each subject were again transformed into ‘
percentages calculated out of the total number of recognized A, V, !
and AV items. Three scores were thus generated for each learner. ’
Means ana standard deviations are listed in Tabfé 6. The familiqr;
ity ma%n effect was significant, F(2,98)j= 5.57, p <.01. Scheffé. ‘

* comparisons ordered the means Such that Graduates pe;¥ormed better

tﬁan Education students, both of which did not differ from the

Undergraduafes. AV items were also found to be more effectively

A
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Means and Standard Deviations for Peréentages of Audio, Visual and

Audio-Visual Presente? Items Correctly Recognized
1

Graduate Accounting (n=30)

Audio Visual Audio-Yisual
M=31.57 M=51.67 M=45.00
Immediate
SD=18,76 SD=32.12 S$0=20.82
: M=36.63 A M=57.50 M=44.93
Delay
SD=20.89 SD=30.19 SD=17.53
Undergraduate Accounti ng (n=40)
M=31.57 M=50.00 M=42.68
Immediate '
SD=21.59 . SD=30.49 SD=24.05
M=40.38 M=58.75 M=49.95
Delay T
SD=23.41 SD=31.80 SD=24,15" .
Unde[gr_'aduate Education (n=32) -
. Me=46.94 M=53.12 M=52.25
Immediate ‘ g
: SD=22.69 SD=26.63 SD=25.83
! M=59.94 M=61.72 M=62.97
.. Delay : '
: SD=22.36 =~  SD=31.74 SD=22.54
L \

o T

P
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- ‘Table 6
Means and Standard Deviations for Percentages of Audio, Visual and
Audio-Visual Presented Items Correctly Recognfzed and Correctly

Identified for Modality -

Graduate Accountinﬁ,(n=30)

Audio : Visual Audio-Visual
M=31.23  M=23.83 * M=65.50
Immediate v
SD=34.17 SQ=29.16 SD=29.36
M=31.87 ' M=21.40 M=70.70
Delay
SD=29.64 SD=33.84 S0=30.64
I
i K ' ! \
Undergraduate Accounting (n=39)
. M=21.90 ', - M=20.5) : M=66.41
Immediate ) .
SD=25.03 SD=33.61 ' SD=25.40
24.05 M=21.13 M=73.77
Delay "
SD=27.20 SD=27.62 SD=22.28
Undergraduate Education (n=32)
. : M=18.12 M= 7.28 M=73.97
Immediate ’
. ' ' SD=21.06 . SP=20.59 - . S0=23.65
i o M22.91 M= 6.25 M=66. 25
P ' Delay ,
' . : SD=27.08 SD=20.08 SD=28.68
) ’ " .
. 3
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1dgntified in the modality main effect, F(2,196) = 137.30, p <.001.

Response confidence on presented and non-presented verbal '

recognition items. Resppnse confidence scores were made on five-

b

point éca]es, from "1" meaning not (gt all) confident, to "5"
representing comp]eﬂe confidence. The meari confidence rating, for
presented and non-presented items was then computed separate]y for
;ach subject. MgAns and standard deviatibns are shown in Table 7.
Both the familiérity and test interval effects showed differences,
Fg2,98)f= 13.97, and. F(1,98)= 6.36, both p «.01. The Scheffé
post hoc ana1y§isrankedtthe familiarity factor ;eans:Graduate==
Undergﬁaduafe > Education (all g_<f.01j. Immediate confidence

-

was*gfeater than delay. ’

. Abstractness effects on correctly recoghized presented and

non-prbsented items. As noted above, test items were proportion-

ately divided into three abstractness Tevels (i. e., abstract,
medium, & concrete). Both presented and non-presented‘items

correctly recognized were combined in this analysis. Means and

standard deviations are shown in Tables 8 and 9.

The analysis produced a siénificant familiarity by abstract-

ness effect, F(4,198) = 14.22, p <.001 (see Figure 4). Graduates

differed on all three levels of abstractness, ordered Concrete >
Medium > Abstract (F(2,198) = 16.72, and F(2,198) = 14,57, both p«
.01, Eespectively on simple e?fects). Undergraduates scored better

than Graduates on medium items but did not differ from their own

- 55 -

. .

- e LR e b

 Ehamens




oA A o v
.

Means and S/ftandard Deviations of Scores on Confidence Levels

of Presented and Nonpresented Items Correctly Recognized

H
i
i

' Table 7'

Graduate Accounting (n=22)

Presented Correct Nonpresented Correct’ 7
M=4.19 " M=4.26
Immediate '
SD= .67 SD= .74
- M<4.14 o M=3.97
Delay
SD= .61 SD= .67
Undergraduate Accounting (n=32)
_ M=.14 M=3.82
Immediate
SD= .62 S0= .69
. M=3.81 'M=3.46
" Delay :
: Sp= .81 So=.79
‘,UndergraQuate Education.(n=23)
' M=3.45 M=3.10 '
Immediate
SD= .60 SO=1.01
" M=3.08 M=2.51
Delay
SD= .84 SD=1.06
e
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Table 8 R . e
Means and Standard Deviations for Scores on Abstract, Medium

and Concrete Presented Items Correctly Recognized

[
\ Graduate Accounting (n=30)
—
Abstract, Medium . Concrete
: M=2.53 M=4,23 - M=7.37
Immediate '
SD=1.94 SD=1.79 SD=3.95
e e T . .
o M=2.97 M=4.37. M7.80 -
Delay o ‘
SD=1.69 SD=1.67 SD=3.85
\ Undergraduate Accounting (n=40)
' . Me2.58 - Me5.18 " Me5.90
Immediate ' ‘
. 50=1.68 SD=2.99 SD=3.87
M=3.55 M6 .05 M=7.08
Delay :
' SD=1.87 S0=3.17 $D=3.98
- Undergraduate Education {n=32)
M=5.38 M=5.13 M=7.13
Immediate
) SD=2,34 SD=2.66 $D=3.40
.......... e e ————————————————————————————
M=65.75 M=6.25 M=8.94
Delay
SD=2.30 SD=2.70 SD=3.48

DR U SRR Ty
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\ ) : Table 9
Means and Standard Deviations for Scores on Abstract, Medium
andf Concrete Nonpresented Items Correctly Recognized i
Graduate Accounting (n=30)
Abstract - » Medium . Concrete
- M=2.73  M=2.60 C M=2.40° ,
Immediate ' ‘ \
; SD=1.64 SD=1.48 SD=1.13 !
‘ M=3.27 M=2 .87 M=2.43 ‘ :
Delay 3\
. SD=1.53 SD=1.25 SD=1.10
Undergraduate Accounting (n=38) J
. R . -4
M=2.74 ‘ M=2.18 . . M=2.26 i
Immediate _ . < - .
e SD=1.25+ SD=1.41 SD=1.45 S
M=2.7 M=2.68 M=2.16
oo Delay .
SD=1.31 _ SD=1.34 SD=1:39 ' 1
. - — . |
Undergradudte Education (n=29) t“. T
M=2.00 M=1.45 . M=2.97
Immediate ) . '

Delay
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concrete scores. Finally, education students'recqgnized significantly

more concrete items than abstract’or medium, F(2 198) = 9. 84 p £.001 L
as well as more abstract 1tems than either high familiarity g3gup»”/’f—‘f“”dhnhimme

‘ Delay recognition test scores outstripped immediage performance,

F(1,99)= 21 47, p <.001.

|
Tothl presented and non-presented pictures corrgctly recognized. i
As with the.verbal recognition items, subjects were Wsked to indicate j

whether pictures provided in the recognition test w e presented in

represented (meght). Scores were calculated by ass gnjng'one point
for a presented pictdre correctly identified as suchl An additional
\\ point was given if_the subject recalled what the ptetu e represented.
0 One half point wag assigned for a phrtial response regarddng a

2

pictyre"s meaning® -Two po.ints were dssigned for non preserited

pictures, torrectly identified as such. Thus, as in.the scoring of ) 3’
items, the total possible points for all presented and non presented pic-

tures ﬁ%@ two. Means and standard deviations are shown in Table 10.

The ana1ys1s of variance yielded a signlficant familiarity by

- test interva1 1nteraction which can be seen in Figure 5 (F(Z 58)
L)
3.60, p <.05. The low familiar1ty subjects performed signific 1y

worse than the other two dfoupsﬂ whioh did not differ. Presented

pictures were more often correctly identified than the distradtors -”\
(non presented pictures) F(1,58) = 163 96, p_ 4, OO'I b
% . ~ -
, A ! ’ - .

1 : -
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. ‘A ;‘?
- ¥ Table 10 . e ;
Means and Standard Deviations for Scores on Presented and a ]
Nonprgsénted Pii:tures Correctly Recognizeﬁ'
‘ Graduate Accounfing (r=17)
Presented Correct JNonpresented Correct
M=12.18 ‘Me4.82
Immediate
. SO= 4.67 SD=2.13
‘ M=12.97 M=5.35
Delay :
! SD= 4.06 SD=2.26
- Undergraduate Accounting (n=20) R - }
“ ;
M=14.23 “M=5.90 i
Immediate !
' : S0= 3.69 SD=1.52 v ‘
M=13.18 M=4.80 | a
’ Delay . ~ - |
. Sp= 3.71 SD=1.99 1
Undergraduate Education (n=24) ;
‘ M= 9.67 - M=5.08 ’ i
Immediate ' T ‘ : . ]
SO= 4.42 | SD=1.86 !
: #=10.73 - O MW4.33 | .
e e Delay ' ’ . ‘ , ‘
i o SD= 3.92 ©.SD=1.63 T |
¢ ¥
. @ N
PR )
N atveutlmtmu A -
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€

Figure 6 Mean. Nmber of Pictures Correcﬂ‘y Recognized for Cells
of the Familiarity X Test Interval Interaction.
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v . <
Individual differences questionnaire (IDQ) effects. Paivio's

I0Q's were scored separately for imagery items (n = 23) and for
verbal items (n = 31). Because the number of verbal and imagery

items was not the same, proportions of each type were calculated
J .

for each subject. A single IDQ score was computed by subtractfng

~the proportion of verbal items from that of imagery items. Thus scores

varied between 1.00 and -1.00, with negative proportions 1nd1cat1ngw‘

/s

verbq&ostrength and positive proportions indicating imagerial strengtﬁ.
significant differénces were found in the performance‘of o

students considered either highly verba] or highly 1mager1a1 on the

basis of Paivio's IDQ (Paivio, 1971).




e,

n
at

) (paivio, 1978a).
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CHAPTER 5
_ Discussion ‘ . /(
Thé results provide evidence suggesting that the dual-coding

hypothesfs can account for different amounts of information recalled
and recognized from an AV production. Dual coding was,testing by

utilizing single and dual modes of presentation. The materials'

memorability was shown to be related not only to the mode of_pﬁesentation,

A bqt also to the familiarity level of subjects w%th the material.

.

Armeencn oma

Résu]ts.of'thg study are considered below, presenting supporting . ;
data for the experimental hypotheses, followed.by an interpretation
of the outcome. Finally, the study s summarized in the form of

conclusions and implications drawn for its applicability to
¢ LY P‘,F ¢
instructional design.

]

The Dual-Coding Hypothesis _ °

1

As indicdted in the rétionélé, thevduél¥coding hypothésis refers i ‘ I
to an imaginal kpictoria1) and to a verbal (11n§uis§ip)gcod{h? 0
'{f;;$§ystem which can operate both independently and interdependently
Media literature reviewed in Chapter 24déa1t with
+the use of audio and YTSua1 channels, and drew conclusions similar to

Paivio's dual Eode but using media terminology. Both Paivio's thedry ' 1

and the media literature (e.g., Swyer, 1978) hypothesized an additive

effect when verpa1.(audio) and .imaginal (pictorial) information are

- presented simultaneously. * -
. , '
In order to discuss the predicted interactions among the experimental - -

-

’ va:jables,.ihe following approach is utilized. Both the modality and ‘
. ‘ -

Ve
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abstractness factors were crossed within the between-subject

familiarity factor (graduates, undergraduates, and education students),

and are thus- discussed below in interaction with familiarity.:
Immediate and delay tests are also con;idéred in each section.
Finally, free recall and réE;E;ition processes are Jdmplicated in

each section as the dependent variables, with reference to both their

similarities and differences.

. Modality and familiarity effects:  free recall. The single
most critical fest of dual-coding as it applies to AV materials was
the predicted dfffenential recaJT of auditory, visual and audio- 3
visual information. Ag expected, overall recall of information
presented.in two modalities was .significantly higher than recall of

information presented via only one channel. Also as hypothesized,.

“~

learners with higher levels of familiarity were better able to
av IS -; .

o

integrate the .dual coded ‘information than learners with Tittle prior

knowledge. Figure 1 reprsents graphically the inability of the

. education students to benefit as much from the generation of a dual

code, probably due to stimulus complexity and/or channel overload
(Hsia, 1971). ’
Somewhat unexpécted1y, all three groups performed in a remarkably

similar fashion on-the single channel items. The high familiarity

groups wefe sti11 expected to outperform the education subjects.

Perhaps the saliency of ‘the high recall AV items in the high familiarity

groupshsuppressed the overall retrieval of single modality information

[y
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down to thé level of the education studenfs, who were less able to
ascertain the relative meaningfulness of individual ideas. The .
superior overall recall of the graduates and undergraduates was
therefore gttributable solely to the interaction between the
learners' level of prior knowledge and the dual channel idea units.
These data alone provide a persuasive argument for the ut%1jzation of
two modalities, at Teast for sophisticated 1earﬁers. and match a

" dual coding explanation. Furthermore, free recall has been found to
be more dependent upon verbg],’as‘gpposed to nonverbal, sympolic
systems. (Paivio, 1973, p. 199), yet correspondent visual aids played
a crucial mediational role in overall learner performance.

Modality and familiarity effects: recognition. Recognition

tests require only partial information about items in order fo

respond correcfly, while partial inform;tion-may not be enod§h to
guarantee correct free recall (Tversky, 1973). Different results

between the free recall task and the recognition test are thus seen

_ as dependent on the task demands imposed by :he test instrument rather
than on the experiment itsel¥ and/or factor§ due‘to the experimental
procedure. Specific to imagery, Paivio (1971) has pointed out that
recognition memory is .particularly sensitive to the effects of

perceptual variab]és,‘sucﬁ as dist%nctivéness, and perceptual processes,‘
such as imagery (1971, p. 182). The modality‘effects seén’in Figure 4
would therefore appear at odds with a dual-coding account in that the

N .
AV recognition items were not as well identified as the single-coded

-
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visua{ jtems for the’high familiarity groups. However, under the
present circumstances, two alternate hypotheses apply which
predict precisely the results obtained: the familiarity (or
frequency) increment hypothesis, and the associative interference
hypothesis (Paivio, 1971). Essentially, both alternatives maintain
that concepts (words, pictures, statements) suffer a negative effect
N in recognition tasks because they are less distinctive than newer,
recenfiy presented concepts (Shepard, 1967)7 In the present study,
familiarity was varied across rather than within subjects, unlike
the word 1ist studies of Shepard. Nevertheless, the same negative
" effect occurred, and only for the high familiarity groups. No
difference in'performancé was found in the Jow familiarity groups,
as predicted by the above-mentioned hypotheses. (This study makes
no attempt to choose one alternative hypothesis over the other). The
' :uperior performance on visual items demonstrated by the high '
familiarity group would be accounted for by the characteristié
. memorial distinctiveness displayed by pictures (Paivio, 1971). AV
items would rank next with assistance from the yisua1 correlate, 'and
%Q auditory items shoul& appear least uniquef thus, most susceptible ' h

[ o3 +

.%ito interference effects.
;\ Finally, the inter ference hypétheses are relevant only to the
fgcognition of rece}tly (within one hour)} presented items. One would
tégrefore aexpect a relative 1mprovemént in associative discriminatiqn

asithe interfering quality of the novel items dissipates. Despite

o
-
\
N
N
N
“
N
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the typical decrement in ;cores over a one-week delay, as was found
in free recall, learners were able to recognize items significantly
éetter over the time lapse, again in confirmation of an interference
interpretatioh. Test/retest improvement was highly unlikely bﬁ%h
‘because of the complexity of the test, and the.absence of any.
corrective fegdb?ék or intermiftant in;tructigz;on the content
(Kulhavy, 1977). These data theréfore yielded exactly the combination
of effects demonstrated by Shepard (1967) and others, in sharp -
contrast with free recall performance.

‘The qualitative differences among the familiarity levels along
the modality dimension were again demon§trated in the test of Tearners'
abiiity to idéntify the media o} medium in which the recogniied items
were presented. It has been argued that students with greater prior
gnowledge should be capable of both encoding and storing more comp\ex‘
information. The high f&miliarity students were thus-exaected to
identify the mode of presentation more accurately than low familiarity
subjects. In spite of fhe poorer overall recognition performance by-the
graduate accountancy students, thgy were able to correctly identify
the mode of presentation more often than education students. In
addition, AV jtems ‘were correctly identified significantly more often
than either audio or visual items. The high famiTiarify students were
thus‘ab1e to encode more complex information, as étipu]ated earlier,
and‘did so far better with items stored via dual coding. The lowh

fami]iafity Tearners, on the other hand, were able to discriminate
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bétter, but were less able to attach additional information to
the §1ready sufficiently complex stored unit. ]Interestingly, there
was no overall decrement in performance over the one-week delay,
suggesting that the source of a stimulus iﬁbut is encoded along
W%th the ifbm itself, a finding +ih agreement with propositional
theories of memory (Aﬁderson & Bower, 1973).

'The pattern of predicted vensqé obtained dual coding effects
in conce}t with interference theory is decidedly appropriate in
accounting for the fam111§rity by modality interacggons. The

abstractness of idea units, also examined in the present study,

e et

provided additional support for dual coding. This issue is covered

\

in the next section.

-
.

Abstractness and familiarity effects: free recall. The

association between concept abstractness and memorability is empirically
'we11 established, and has been interpreted as a product of ?’dua] .
coding process (Paivio, 1974). The present study examined idea unit

abstractness, and confirmed the hypothesis that concrete items are.

X nimn

recalled and recognized significantly better than abstract items across -
all three familiarity groups.
The free recall abstractness by familiarity interaction as

represented in Figure 3 occurred in line with a dual coding explanation.

Only the absence of significantly lower abstract recall on th part of

G

education students was unexpected. A floor effect, however, deemed such

" an inkeraction virtually impossible, as the unfamiliar learners recalled
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practically no abstract information whatsoever, also as prédicted.
The familiarity group differences were nevertheless clearly present,
with high, medium and low groups outperforming one another,
respectively. Again, the floor effect in the low faﬁi1ﬁarity group,
yielded no difference between abstract and medium items, thus

creating the interaction, with similar results in the graduate Jearners.

Abstractness and familiarity effects: recognition. The

recognition test results proved equally predictable when the effects
of the interference hypotheses discussed earlier were épplied. As
can be seen in a comparison of Figures # and 5, the results are
remarkably similar in pattern. Education students agéfnﬂgutperformed
the higher familiarity groups, particularly with abstract,items. Delay
test performance again outstripped immediate testing. It is important
to note, he}e, that the modality and ﬁbstractness resu]t; are not
similar because their item pools were identical (e;g., abstract -items
tended to be presented auditorily, and so on). Tﬁé correlation
between a given abstractness rating and a given mode of presentation
was r= .07, thus making the modality and abstractness variables
ingeﬁendent. K ‘ -

The abstractness results did differ from the obtained modality
effects in that the poéition of the three abstr;;tness levels remained
stable on both recognition and recall. These data are, however,:

consistent with earlier interpretations for two reasons. First,

abstractness, unlike modality, was determined by and applied to eé;h

)
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" accompanying effect of distinctiveness; or precisely the results

important ideas. Learners‘with 1ittle pr no prior knowledge, on the

>

group separately. A concrete concept can be established as such

LN S e SR

only within a relatively homogeneous population. This method for

N .

determining concept abstractness leads directly to the second reason:

- Abstractness and meaningfuiness are closely related, such thét»htems

identified as concrete tend to be more meaningful than thoSe rated
by a groop»to be abstract. Pictures are generally found to be more
concrete, ergo meaningful, and are also easier to discriminate.

The results of the modality interaction would therefore necessarily

imp]icéte a visual (picture)/concreteness relation, with the

obtained (i. e., concrete > medium >wabst;act).
When the effect of famidjarity was allowed to interact with A ?
the abstractness results, it is apparent that the graduate learners i
were able to utilize the dual-coded AV materials to some ektent, : ?
to concretize and thus make meaningful, the individual idea units | }
(Andersor et al., 1976). However, as Simon and Siklossy (1972) and ’
others have maintained, "experts" in- any given area attenpt to -chunk
information into retrievable categories, and aquire'new information
by organizing concepts into flexible schemataﬁ ;
'In‘generating these information "chunks", the graduates suffered
a significant loss of 1ncidental information or at least its distinc-
tiveness. However, their response confidence on correctiy recognized

information was higher than that of education students. Dual-coding .

may therefore faciiftate critical retention but interfere with less
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other hand, attempt to maké discrete and meﬁorqble whateyer, they

can, even though the toll of long term recall is usually high'

It may be that high and Tow prior gngﬁledge learners therefope utilize
visuai'informgtion as epplpygd here in an es5ent1a11y'd1ffenént fashion.
The graduates ape Tikely 1ntérested in and capable of using the
'visual tode to organize and synthesize while the education students
can only attempt to dfdcriminate and analyze The recq11/recogn1tion
differences provide tentative support for this, though-more precise .
research tomparing expert versus novice learning strategies with AV

materials must be done tp draw ;ubstantive‘conclusions.

Abstractness and~fam11iarity effects: pictures. Af attompt

-
1

was made to app]; an abstractness level to’ pictures, but-the results
Iyére gererally inconsistent in a thrgg way 1nteractiopﬁ The sth]
n size made the %nterpretation of data difficult, or spurious.
Overall recognition of picturés was at about 75%:accuracy,
.far‘superior to verbal recQgpition, as has been'obsgrvéd by other
researchers‘(e. g., Fleming & Sheikhian, 1972; Paivio & Csapo, 1973).
Pictures aré salient and mist easily'discrimingb{e,‘an;Gare less:
appropriately labeled "abétract"., They are therefore seen to.be
{east affected b},interferenpé theory (Cunningham, 1972)." -
' The picture analyses provided expected familiarity effects, © .
\kith accounting“g{aﬁuates andvupdergradpate§ putpeptorminé education

undergraduates on both presenged'and non-presented pictures correctly

recpgnized (see Figure 6), These results:q)solntatIy fit the
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fam'lliarity 1ncrémeht hypothesis. It w Xcﬁoncluded that if more
cr1t1ca1 information had been presdnted i

° both
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the visuﬂ-only mode.
re. stable data and perhaps superio}- over%H recall would

"Bave been observed -
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Miona’i _I_mgl_cations - ;’I , \
; Instructiona1 designers coni:erned wijth the planning and
’prd‘dpction of ef.fective learning ,materia]s should ke aware of the
' v/dual -codind process ofhinfqlrma‘ti‘or;. Hhﬂ‘e it is recognized that

the encoding of complex symbolic information is as varied as there

-

‘dre lea;ners,‘severaT uqﬁi{hue gu%delines for group presentatiors
.-+ have been 1de;t1f1ed . \
o, Learners with min'lmaI prior knowledge of a topic must be trea'ted
,“‘ ) differenﬂy from those with a solid kgowledge base. The present
data have démanstrated that for novices any Ay presentation must take

R
spec1a1 care not to overload the learner s processing capacity.

ry
The education students were not ab]e to benefit from the mu'lt‘i-n

, ~channe1 AY ‘items, but performed‘ as well as the experts on's’lugl‘e \
channel idea ungts. Therefore), co;nplementary (overlapping) audid |

.and visual inpdt will suI;stantiaHy benefit learners with prior

knouledge. but overwhelm the newcouers: The “dual -coded'information

luy d1so have. provided the graduates with organizing structures,

suggesting that presentat‘ions for new learners may benefit from _ R

the 1nc'lus1on of mre expé icft arganizationﬂ strategies and. provide

e we
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the implidatTons of Arderson et al. (1976), successive presentations

may be enhanced by the use of short.‘concrete éxamples. However, .,

’

. symbolic vehicles which alleviate the effect of stimulus 1nterference,v

¢

such as mare expliejt pictorial representations of the desired concept

. or principle, are required by highlfamiliarity students. This technique

shpuld help individual units of 1nformation to retain distinctiveness,

2

or ue organized under a unifying structure which does not obliterate
them. |

. For all learners, the use of pictures is widely recomended.
Picture memorability was shown in this study to be extremely high. \\
Visua1s are easily discriminable, unambiguous and attractive to the .

learner, as well as more concrete than verbal 1nformation usually is.

However, the use of pictures should vary with the entry skills of

“the target popu?ation. Clearly, more research on. presentation topic

and task demand must be done to extend the above recommendations
into the field. ~ . S :
gn summary, well. planned redundant audio-visual programs are ~

effective instructione] tools as long as‘sJecia1~care is taken, to

account %or_prior knouﬂedge'd1fferences among- different groups of

learners. Twn codes are better than one; when abplied aﬁpropriéte1y.
Enab]ing the learner to retrieve 1nformation is best ‘served by

making . concrete and fam11iar that which was previous1y not and b%)“

€

L ensuring that the learner has a familiar structure upon which to

attadh the new 1nformat1on.' If none’ extsts 1nstruction must first

X
_ construct t, if comprehension, application and synthesis are tq
be realized. - _“ _ T
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INSTRUCTIONS

Ra;cher than have ‘you now recall everything you have learned from
the presentation, we would like you to use the content to make
judgments abpout the materials. This is a critical task which will »
provide 'infprmation about what tho;e do recall the materials l '
" will remember. Please note that otherg in'the room will be working
on different materials, so please attend to your work only. |
4;,%‘ 'The task which we woufd 1ike _y‘ou to p;erform is a rating task. . ,
On the foﬂowilng pages, ydu will find a number of sentences ‘contain'-
ing a complete idea, and a number of pictures also representiné ideas.{
A1l of the ideas come directly from the presentation you have Just | C i
seen. u Mﬂ .

For heach sentence or picture, please iﬁdicatg on the scale pro-
vided how congréte or abstrac't the idea is.‘ By concrete, we mean
that the Tdea is somewhat &peci fic,\ something which you can easﬂy
construct a picture of in your mind. For.example, a statement regard-
1r;g the .i:e}ephone as an effective means of communication is very
concrete. By abstract, we mean something more general, something
which is very difficult to picture, or make a mental image of. A
statement concerning the gross national product may be very vague -
and abstract to most people. Noté also that some ideas in account-
ancy, and. indeed thosé which appeared in the presentation, will be
" very clear and concrete for you, but very abstract to othe;s.. We

!

are looking fér your considered, though subject;'ive, opinion. - Therg'

is no right or wrong answer. You will have a bettér idea of ‘the range

from abstract to concrete once you have completed the first few items.
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in the case of intercompany trénsactioné involving parent and
subsidiariea; the ﬁajority*shareho]ders' share of gains or lasses

must be eliminated,/ as well as the minority shareholders' share

 of any effect the higher fair values of investee éséets‘may'have

on depreciafion and amortization booked./ The separation of

#

investor equity in the consolidatéd enfity from the c1a1m§ ofathe
minor1§y interest in the investee is-accomplished by a balance sheet
preséntation of the minority 1hhergst as a creditor claim/ rather
than as part of -shargholders' equity./ V

UndeFing parent company extension approacﬁ, the éonsolidated
statements are still intended for the use of the majority share-
ho]dérs/ and the minoriiy shareholders are considered'to be outsi&e
the proprietary\group./ In addition to recognizing the book value
of the minority shareholders' interest, as in the parent company
approach, the extension appfoach also recognizessthe minority share-
holders' fair va]he for the identifiable assets and liabilities of
the"invéstee./ When the purchase price of the majority shareholders'
interest exceeds the fair‘values of net assets, the value of tbe in-
vestor's share of goodwill is peing.measured.} However, the goodwill

for the minority interest is not being measured./ To summarize this

. approach, the consolidated balgnce sheet includes the,total book values

" of the investee's net assets,/ the total fair values of the 1nvestee'g

N
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nét assets/ and excess of purchase price over the parent, company's
share of fair values of the investee's net assets./ . Minority interest

is measured.by its share of the fair value of net assets./ When

[
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intercompany transaqtions takg place, a 100 per cent elimination .

of all resu1t1ngﬂga1ns or TOSSés is- advocated./ The minority’interi.f‘
,ést increases or decreases by complete e1imination\of unrealized
profi£5 or losses an sales by the investee jto a member of the eco-

K qomic entityi and by its proportionate sﬁare of the inéomg or 1055 v
as reported by the investee,/ adjdsted for depreqiatidp'or amortiza-
tion on any difference'pétween book‘and'fqin values of the investee's
identifiable net assets./ From the ppint of view of‘maﬁo%ity §haref
holders, qhe-minorjty interest sharé'of the investee-company's .in- ,

come is deduqtep\from thea$0t31 income of-both majority/ and minority

. shareholders./ On the consolidated baldnce sheet, minority interest
‘g/shown between 1¥abi1ities and shareholders' equ;ty./

’ ' Q%der the:entity approach, all assets and liaSi]ities belong to

the ent1ty / and net ‘income accrues to the entity./ Accounts and

-

transact1ons are c]a551f1ed and analyzed from the standpoint of the

(S

entlre enterpr1se as an operating unit/ and consolidated financial

\statements reflect this point of view./ Therefore, majority and RN

minority interests are treated-in the same manner./ Irrespéctive
o? the degree‘of ownership by the parent company, all of the investee's -
assets and liabilities are- 1ncorporated in the consolidated statement
at the1r fair value,/ as in the parent company exten51on approach /
In addition, here, goodwill is also a]]ocated proport1onate1yL/
. M1nor1ty interest therefore includes fair values of 1dpnt1f1ab1e net .
assets and goodwill./ The basic assumption being made under this
épproacp is jggt the process of acquirfné a majority interest in the \
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_ interest ‘in the .investee is part of the total consolidated equity B

* of majority and minority interest./ On the balance sheet, the two _ -

i \

. \ AT ¢ + . 9
. . N
L

investee establishes a fair value not only for the majority 1nterest ¢

ya

portion? but for the 1nvestée company as a whole / Charges_in the
minor1ty 1nteres; are determined as in the parent coszny extension °

approach / Al heaﬂjzed and unrea11zed gains or Iosses resu1t1ng
from 1ntercompany transactions are eliminated./’ Because consolidated .

pet income"is the property of the entity,/ and since the mtnoritx
capital,/ consolidated net income is a combination of the ircomes

intagests are shown withfn shareholders' equity as the' two phincfpd]

Q

‘classes of owner equities / - , y - ’ -

LS .-

In the f1na1 analys1s, a11 of the presented approaches ane v1ab1e
-alternatives to the preparation of a consolidated financial statement /

‘The chosen approach w111 be the one which pest fits the needs of the ?

user/ and provides the most useful 'infonnation./ ' S »
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) RECOGNTTION TEST g

INSTRUCTIONS
Now that you have comp]eted the . free reca11 section we ask

that you carefu11y answer the fo110w1ng section “for cr1t1ca1¢q§d1-

. tional informatfon. On the following pages you will find a number "t

of,sentengés céntainihg complete iheas, and a number of pictures
also representing ideas. Some of the sentences and pictures eome
dirgct]y from the presentation you were just.shown, whi]gﬁsome

were not presented. ‘-

; sented in the sound/slide presentation or not. The example below
will deménétrate hoy to respond. If the 1dea'was not presented,
*pleasé indicate, aﬁed on'your own knowledge, whethér the idea it-

K. . .. self is true or f:\se. Note that any idea which was presented is

necessarily true. After }ou have checked (v ) "Presented";.pr “Not
Presented", and circled "T" for true or "F" for false, please indi-
céte ori the scale immediately below how confident you are of your
- response. Number five (5) meghs very confident; you are sure you
. are correct. Number one ﬂl) ipdicateé that you are not at all’sﬁ;é;
or that you are just. guessing. The numbgréuin between represent
‘ varying degrees of confidegﬁe ‘ ot »
*l . /Next, if the 1de? was presentﬁd please try to recall and 1nd1-
f

' \
catexin what modality; that is, check (V ) "Audio" if you just heard
%

1t, check Wv1sua1" if you just saw it, and check "Audio & Visual" if

you remember both seeing and hearing it.

’

60 TO THE NEXT PAGE
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For each sentence (item), please indicate if the idea was pre- -

.
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Complete the following item As a quick example.

There are four approaches - the preparatmn ‘of consolidated
financial statements. R

__ Presented ___ Not Presented (If not, is it T or F ).

1 2 3. & Ny o
Low Confidence igh

‘If Presented,, 1nl what modality? __ Audiq __ Visual __ Audio & visual
Chances are that you remember this idea from the presentation. even |
though it was not(“atated exactly 1ike this in the origina] - the ided
was there. Therefore, you would check "Presented“ and depending upon

your confidence, cir}ie the, say,@ on the #&ale. If you thought it

was ‘there but’ were not positive, you may have checked "Presented" and

& .
circled ) on the scale. You will- note-that the scale is relabeled

“Low" at the "1", and "High" at the "5" on the first item of each page
for quick reference. - ) .

For the pictures, again please indicate whether it was or was not

presented, and rate the confidence of your reéponse on the scgle as

above. .If the picture g_a_{ presented, please describe vlerz' briefly’

in the space provided what the idea represents.
Again as a short exam‘ple’, answer the item below:

__ Presented . Not Presented

1 2 3 4 5
Low . Confidence
p:d

If presented, What does it represent?
) 4

High

.. - . . : . T T &
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- You probably remember this picture from the présentation. If so, | . o
you should have checked "Presented"’, and circled your degree of
confidence on the scale. It was used in the context of income
: © measurement. | E
. . . i-
N Please work through the entire booklet, completing the items in - ]
the order in which they appear < quickly but darefully. Once you have !
" answered all the itéms, feel free to review your work. Remember that |
. - ! - . s . . . * ‘1
. .  because you are indicating your confidence separately, every item can be :
. B " , ) . ’- N R . . |
answered , even when you are just guessing! . X ' !
Please .do the very best that you ca(. and apswer’each question (a1l °; )
.« parts) as accurately as possible. _ %'
- If you have any questions at any point, please’ raise your hand. :
b 3 : o -
. . - : . '
i
m A : "
;' , o ] |
; - W ! |
' E \ - '
o8 < K : .
o CONTINUE -ON THE NEXT PAGE u
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v ’ J v—/‘ ’
1. The lower the value of minordz;:zzzerest reflected on the Consolidateds

Financia] Statements, the higher ‘the amount of net 1ncome acgruing to-

proprietors.. L < §

__'Presented ___ Not Presented (If not, is it T or F }

I3

® . .
Yy 2 3 4 5
Low . Confidence High .
Tf Presented, in what modality? . Audio __Visual _ Audio & Visual
1 2. Conso11dated Financia] Statements prepared according to the entity

approach 1nclude all three components of the purchase pr1ce both for the
majority and for the minority shareholders. .

____Present§f ___ Mot Presented " (If not, is’it T or F )
. 1 \» 3 4 5 . L
Lonfidence ‘ . )
Lf Presented, in what modality? . __ Audio Visua1 ___Audio & Visudl
"'\

3. Under the parent company approach, m1nor1ty shareholders may own a small
part of one or more subsidiaries, but not part of the pagent company.

, __Presented __ Mot Presented (If mot, is it T or F) | .
- ‘ 1 2’ 3 4 5 3 “
’ “Confidence . , ‘
If Presented, in what modality? __ Audio __ Visual Audio & Visual

4. As under the parent company extension approach the entity approach requires
- the presentation of migl:j:i interest as a one line item between'
der,

1iabilities and shareh equity.' - v
- N » , 4 <
‘L\\ , _ Presented ___ Not Presented (If not, is it T or F ) .
. ] 2 34 5
’- : ~ Confidence . ’ .
If Presented n wnat modality? Audio szua1 Aud1o & Visual

. 9. Conso11dated Financ1a1 Statements prepared accord1na to the parent company
. extension approach include the total book values, total fair values and

~- only the parent company' s share of ‘goodwill. "“‘~j7

P

o __.Presented ___ Not Presented (If not, is it .T or. F)
o] 2 3 4 5 \
Confidence . .
' If Presented, in what modality? __ Audfo '___Visual ___ Audio & Visual

3
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X

'

Beirig' considered outside the proprietary group means that
minority shareholders' interest always reflects only their
propartion of the book value of the investee's net assets.

___Presented ___ Not Presented (If mot, is it 'T or F )

12 .3 4 5 g
Low Confidence, High

If Presented, in what modality?, _ . Audio _ . Visual __-Audio & Visua)

4

cpP A'ir, CP Hotels, etc. are divisions of Canadian Pacific.

___Presented ___ Not Presented (If not, is it T or F )
12 3 & 5. '
Confidence . ,
If Presented, in what modality? __ Audio __ Visual ___ Audio & Visual
%nlng 5% of Steinberg means ownership of 5% of Ivanhoe and M%rac]e ,/
rt. ) :
___Presented __ Not Presented (If not, is it T or F)
1 2 3 4 5 :
" Confidence v .
If Presented, in what modality? ___ Audioc __ Visual ___ Audio & Visual
Dome Mines is a.subsidiary of Dome Petroleum. - - o
___ Presented __ Not Presented (If not, is it T of F ) N
12 3 4 s * S,
Confidence :
If Presented, in what modality? __ Audio _._ Visual __ Audic & Visual

. Consolidated Financial Statements are useful in the preparation

of the entity's income tax returns.

. .__ Presented ___ Not Presented (If not,&s it T or F)

1 2 3 4 5
Lonfidence

. If Presented, in what modality? ___ Audio ___ Visual __ Audio & Visual

Consolidated Financial Statements aredused in the case of two or
more legal entities which form,yfne economic entity. '

___Presented ___ Not Presented - (If not, is it T or F)
1 23 4 5 . T
- 8 Confidence . \
If Presented, in what modality? ___ Audio ___ Visual __ Audio i&.v1sua1
. y .
- e v \ T e

I
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14.

17.

—_ Presented
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The concept.of minority shareholders is introduced in situations when the
parent company owns less tham 100% of the shares of its subsidiary.

F) t

___ Presented ___ Not Presented (If not, is it T or
1 2 3 4 5 ..
Low " canfidence High -
If presented,-in what modality? __ Audio ___ Visual  ___ Audio & Visual

The purchase price of the majority interest is equal to fair value of their

proportionate share of the investee's net assets and goodwill.
___ Presented ___ Not Presented (If not, is it T or F*)

1 2 3 4 5
confidence

If\geseﬁted, in what modality?

‘

1
____ Visual

___ Audio
Under all four approaches, it is assumed that the parent company's
interest can not be dissociated nor shown apart from that of
minority shareholders, -

__Presented ___ Net Presented (If not, is it T or F )
"1 2 3 4 "5 -
Low Confidence High _ ’
If Presapted, in what modality? __ Audio ___ Visual . Audio & Visual

. Anj goodwill recognized in Conso11déted Financial’ Statéﬁbnts is an’

arbitrary amount estimated by management and calculated on the basis
of a precise; mathematical formula.

___ Presented ___ Not Presented

1 . 2 3 4 5
. Confidence

(If not, is it T or F ),

If Presented in what moda1ity7 ___Audio ___ Visual

.’The most 1mportant factor in dec1s1ons concern1ng dxversif1catxon

is, the requirement that the’ new acquis1t1on be in the same 1ndustry
___Presented ___ Not Presented (If not, is it T or F )

1 2 3 4 5
~ Confidence

If Presented, in what modality?

___Audio . Visual

On a Balance Sheet prepared accord1ng to thé parent company
approach, minority interest is presented as a creditor claim

rather than as-part of shareholders' equity. 4
___ Not Presented (If not, is it T or F) .

> ] 2 3 4 5
Canfidence

If Presented, in what modality?

___Audio __ Visual __ Audio & Visual

P

\ L 4
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___ Audio & Visual

____Audio & Visual

___Audio & Visual"
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18. The value of majority and minority interest has three components.

__ Presented __ Not Presented (If not, is it T or F )
1 2 3 4 5 ‘ ‘
y Low Confidence High . ‘
If Presented, in what modality? __ Audio __ Visual __ Audio & Visual

19. The proprietary approach takes 1nto considerat1on the book value,
excess fair value and goodwill pertainihg 'to the investee's net
assets, for the prorpietor only. ‘

— Presented. ___ Not Presepted (If not, is ¥t T or F )
"1 "2 3 a4 5 :
- Confidence. , ) )
If Presented, in what modality? __ Audfo ___ Visual ___ Audio & Visual

20. Proprietary approach ignores the minerity interest completely.
___ Presented ___ Not Presented (If not, is it T of F )

1 2 3 4 5 .
Confidence

If Presented, in what modality? __ Audio __ Visual ___ Audio & Visual

’

21. Under the parent company approach, the shareholders' equity accounts
of the parent company and those of the consolidated entity are

K

1dent1ca1
o Presented __Not Presented (If not, is it T or. F )
1 2 3 4 5 ) ..
Confidence . .
Lf Presented, in what modality? __ Audio __ Visual __ Audio & Visual

22. One must understand the concept of a subsidiary in order to
understand the third type of d1vers1fication

____Presented ___ Not Presented (If not, is it T or F )
1 2 3 4 . 5§
Cbnfiaénce
If Presented, in what modality? Audio Visua] ___Audio & Visual

23. The ownership of parg\of the parent company means ownershfp of
\\_51g11ar percentage in each of the parent company's subsidiaries.

___Presented __ Not Presented (If not, is it T or F) ‘L
; 1 2 3 4 5 ‘ ‘
] - Confidence

If Mresented, in what modality? __ Audict’ __ Visual __ Audio & Visual

o
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25.

26.

27.

28.

29.
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Consolidated Financial Statements are not nece>>aﬂj for types A and B of
diversification.’

§

__ Presented __ Mot Presented (If not, is it T or FY)
1 2 3 4 ¢ 5| . . ' N
Low e Figance T 19 . o
If presented, in what modality? __ Audio- __ Visual — Audio &¥is..

Under the entity approach, the consolidated net income belongs to the nc’

and 1t is a combination of the incomas of majority and minority interests.

. Presented‘ ____ Not Presented (If not, is it T or F )
1 2 3 4 5
Confidence ’ .
If presented, in what modality? __ Audio __* Visual '_1;_Audi0 & Visuai

A}

Brascan is a subsidiary of Edper.

__ Presented ' Not Presented (If not, is it T or F )
1 2 3 4 s " 4
’ Conf1dence .
If presented, in what modality? _  Awdio _ VYisua) Aud%o & Yisual

The balance sheet prepared according to the entlt/ approach presentsg
majority and m1nor1uy interests as two ‘separate classes of owner equities.

___ Presented ___ Not Presented (If not, is it T or F )
1 2 3 4 5
Caonfidence . ‘
If presented, in what modality? _  Audio _ _ Visual __ Audio & Visual

Book va]ues of the investee's net assets are reflacted-in tne Consolidaked
Financial Statement prepared under all but the proprietary approach.

. Presented _ Not Presented {If not, is it T or F )
i 2 3 4 5
Confidence
If presented, in what modality? __ - Audio __ ' Visual _.  Audio & Visual
3 . . . . . ) ‘ !
The parent company approach recognizes the book value of the minority ¢
shareholders' share. ’ o .
resented __ Mot Presented (If not, is it T or F)
1 2 3 4 5 " A L
Confidence . g
If Presented, in what modality? __ Audio ___ Visual +__ Audio & Visual
b c
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30. Ste1nberg and its subsidiaries, Miracle Mart and Ivanhoe, -form one s1ng1e
economic entity, but each ‘of them continues to ex1;t as a separate legal

! * entity. ,
___ Presented ___ Not Presented (If not, is it T or F )
1 2.3 4 5 . ‘
. Low Confidence High . .
If Presented, in what modality? ___Audio __ Visual ' Audjo & Visual
‘{ 31. A subsidiary is a company in which another company owns direct]y r
™~ .. indirectly through other subsidiaries a majority of shares carrying the

right to elect at least a majority of the board of dlrectors

. Presented ___ Mot Presented. (If not,lis it" T or F )
» 12 3 4 5
‘ Confidence , o .
) If Presented, in what modality? __ Audio ___ Visual ___Audio & Visual

\

32. The value of minority interest in Consolidated Financiai Statements
] prepared under the parent company extension approach is identical to that
| reflected under the parent company approach.. The two approaches differ
only in the amounts of net income (or 1osses) from intercompany trans-
actions that are being eliminated. - . .

~__ Presented ___ Not Presented (If not, is it T or F )
1 2 3 4 5
Confidence . . o
If Presented, in what modality? _;:;Zudio __Visual ___ Audio & Visual

.33.: When 'two legal entities are kept separate and are maintained as two
separate economic. entities, the investor has a minority interest in
the 1nvestee

o ___Presented ___Not Presented. -(If not, is it T or F ).
1 A 3 4 5
Confidence L R
If Presented, in what modality? ~__ Audfo __ Visual __ Audio & Visual

. When establishing a purchase price for the ha30r1;§;éf the subsidfary's ",
shares, the parent ¢ompany always establishes a vdlue for the minority
interest.

!

'
4+

e s £ S Adkaes 3, WRaen - ' -~ e
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~ e P
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____Presented ___ Not Prese?ted (1f not, is it T or F)
12 3 4 s '
‘ Confidence . ,
If Presented, in what modality? __ Audio ___ ¥isual __ Audio & Visual -
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'35. Technical developments in communications and tnansﬁbrtat1on have facili-
, - tated the purchase and control of different companies scattered around the
- . world.

____Presented ___ Not Presented (If not, is it T or F)

1 0 2 3 4 5
Tonfidence ~ High ' -

Low

If Presented, in what modality? Audib ___Visual ___ Audio & Visual,

‘36. Under the parent company approach the portion of net income or Toss from
- intercompany transactions being eliminated equals the amount being
eliminated under the proprietary approach.

__ Presented ___ Not Presented (If not, is it T or F ) :
o) 2 3 4 5 .

.o Confidence
If Presented, in what modality? __ Audio ___ Visual __ Audio & Visual

{ i
37.'Rec@gnition of minority shareholders' goedwill is essential under the
parent company extension approach.

o _ ,
__Presented ___Not Presented (If not, is it T or F)
o ] 2 3 b 5 S Lo
Confidence : . _ . N
If Presented, in what modality? ;__:Audio"____Visual _~__ Audio & Visual

. * 38, Undér the proprietary approaéh the entity's net income does not include
the proprietor's share of any gains or losses resulting from trans-
actions between parent and subsidiary.

__ Presented ___ Not Presented (If not, is it T or F )
12 3 & 5 :
. Confidence ’ .
If Presented, in what modality? __ Audio *__ Visual ___Audio & Visual

‘39, The Parent company approach assumes that minority shareholders are
+ part of the proprietary group and thus the Consolidated Financial
Statements reflect their share of goodwill.

__ Presented ___ Not Presented (If not, is it T ‘or F )

12 3 8§ 5
¢ Confidence .

If Presented, in what modality? Audio - VYisual Audio & Visual
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40. Minority interest is shown on the Consolidated Balance Sheet as a
one line item between 1iabilities and shareholders equity.

___FPresented ___ Not Presented (If not, is it T or F ) s
12 3 4 5. '
Low Tonfidence . High r o
If Presented, in what moda]ity?- ___Audio ___ Visual Audio & Visyal

41. One of the differences between the proprietary. approach and the
parent company approach is the fact that the parent company apg;y%ch
considers the majority shareholders as the owners of an undivided
interest in the net assets of the subsidiary-and not as the only
owners of these assets.

_ % presented __ Not Presented (If not, is it T .or F )
1 2 3 4 5 -
Confidence

' "If Presented, in'what modality? ___ Audio ___ Visual ___ Audio & Visual

42. United technologies is an example of a company which diversified
into other industries such as airplanes, elevators, computers and

trucking. )
___Presented ___ Not Presented (If not, is it T or F ).
1 /4 3 4 5 o5 ’
Confidence

___Visyal

If Presehted, in what modality? ___ Audio

___Audio & Visual

43, In the case of less than 100% ownership of 5 subsidiary there are
four approaches as to how to calculate the interest of minority
-shareholders.
' Presented ' _. Not Presented (If not, is it T. or F )
1 2 - '3 4 5 :
Confidence ¢
If Presented, in what @odality? - Audio __ Visual __ Audio & Visual
44, The parent company extension approach considers the m1nor1ty
shareholders to be outside the proprietary group, but recognizes
the book value and the excess fair value of the minority shareholders..
___ Presented ___ Not Presented .(If not, is it-T or F )
) 2 '3 4 5 '
. Confidence . s o o
Audio- . Visual ___ Audio & Visual

If Presented, in what modality? __
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- 45, As with the proprietary approach, under the parent tompany approach
Consalidated Financial Statements are prepared prlmar1ly for parent,
company shareholders.

_;__Presented - Not Presented (If not;.is it T or F)
o1 2 3 4 5
- Low Confidence ~High .
If Presented, in what nnda]mty7 Audio __JVisual ___ Audio & Visual

46 There are three types of divers1f1cat10n

L Presented ___Not Presented (If not, is 1t T or F )
1 2 3,. 4 5
' Confidence .
If Presented, in what modality? __ Audio Visual ___ Audio & Visual

-

47. Under the propr1etary approach, any- changes in the assets, ‘ob11gat1ons
or net income of the entity accrue proportjonately to each shareholder.

____Presented ' Not Presented (If not, is it T or F)
12 3 4 " s
R Confidence .
If Presented, in what modaligf? _, Audio \__ Visual __ Audio & Visual

—pwa

b

48. Preparation of a Consolidated Financial Statement in the case of a wholly
owned subsidiary is straight forward.

™
___Presented __ Not Présented (If not, is it T or F )
‘ Y
| 3 4 5.,
_ Low Confidence High . .
If Presénted, in what modality? ___Audio _ - Visual __ Audio & Visual

49. The entity approach treats majority and m1nor1ty shareholders in the
© same manner,

____Presented . Not Presented (If not, is i%: T or F)
12 34 s
Copfidence
If Presented, in what modality? _ Audio ___ Visual ___ Audio & Visual

; . - . . N
50. An overabundance of funds forces a corporation to acquire shares of
other companies.

3

___Presented Not~Presented (If not, is it T or F)
12 3 4 5 SO
, - Confidence : -
If Presented, in what modality? __ Audio __ Visual __'Audio & Visual
; -
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51. Tough anti trust legislajfon encouraged d1vers1f1catxon ’
- Presented __ Not Presented (If not, is’ it T or F)
o ] 2 3. 4 5
Low, — Confidence High e
If Presented in what moda11ty7 Audio ___ Visual Audio & Visuq; .

52. Under the entxty approach fio portion of the net income accrues to ‘the
, entity's proprietors.

___ Presented __ Not Presented (If not, is it T or F )
1 2 3 4 5 N ’ - ’ P

Confidence . ‘ )
If Presented, in what modality? __ Audio ___ Visual ___ Auifio & Visual .
53.A Eompany's share in a subsidiary's assets, is considered part of
the company's assets and therefore a sourcg for incgme. - -
____Presented ___ Not Presented (If not, is it T or F)
Y12 3 & s,
Confidence

If Presented, in what modality? _  Audio '___ Visual Audio & WNsual
- f N ! -
54. The four approaches to the preparation of Consolidated Financial
Statements are proprietary, parent company, commander theoty, and

entity. ‘ .
___Presented ___ Not.Presented (If not, is/it T or F )
1 2 3 4 s ; 3 .
, Confidence” Co o7 )
If Presented, 1in what modality? __ Audio ___ Visual ~__ Audio & Visual
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confidence
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If presented, what does it represent?
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confidence

Low High
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confidence — High
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STUDENT #: ' : : o p

AGE: SEX: M F ' ' -

GENERAL_INSTRUCTIONS | -
. . ?
, , This is an exercise to see both the amount and kinds of .
e " jnfofmation people learn from an audio/visually presented instruc- |
tional u;it. In a few-moﬁents. you will be shown a sound-slide ' ?'
presentation on a topic in accounting theory' Please watch and
J[,,:%ﬁigﬂl to it very closely, as you will be asked to write down. as -
much as you can remember from the presentation once’ it is over.
Because it is veryAimporﬁant that you comprehend and recall as '’
much information as passible from bo;h the slides and the tape, we
ask you not to take notes, as it will distract you.
We will give yOU'further fnstructions innediitel} folIowingvthe
E presentation For now, please simply attend to the content and learn
o ' as much as you can for 1ater recall. s c \

Thanks for your help and cqoperationiﬂ

Are there any questions at this point?
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INSTRUCTIONS
. On the follbwing pages; please write déwn everything and any-
thing you can remember from the presentaiion. Feei free to write
it in the format you prefer, whether it be an 6ut1jne, point form,

essay description, whatever. Also feel free to use the space at the

_bottom of the page or the back of the page to include illustrations
. <

or any other type of notation which reflects what you learned from

. the presentation. Individual words, sentences, ideas and concepts,

pictures, interrelations are all gppropriate. Basica1]§; we want

you fo record everything you remember within a reasonable time

frame. Please work as quickly and accurately as you can, but don't
1e§ve anything out. You will havg about ten minutes, but keep
working until we ask you to stop. If you run out of ideas before

the time is called, look over what you have already written, and make
any necessary corrections and additions. Please use.the full time

allotted.

‘ .

If you have any questions regarding what we would like you to
do here, please feel free to ask by simply raising your hand. We "
will come to you. Note that others in the room may be working on

a different task, so please attend to your work only.

a
t

Thanks

TURN TO THE NEXT PAGE AND BEGIN
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QUESTTONNAIRE

- - 119 -

Circle the cbrrect response and write in added comments.

tation’ before today?

(a) very fémi11ar . (b) Familiar

1. How familiar were you with the overall coﬁ&ent of the presen-

(c) Knew some of it

. (d} Somewhat unfamiliar (e) Very unfamiliar

Why is that so? (Did you cover it iﬁaclass, read it somewhere, etc.?)

2

‘

2. Have you ever taken any courses in accounting?

(a) YES (b) NCh.’

If you have, please 1ist them:

.“_:

»

™~
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Appendix E

~ Norming Data
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