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SUMMARY

This study had as its purpose the lnvestigstion of visual-verbal
presentation modes when used for instruction in different types of learn-
ing tasks with learners of differing mental abilities.

ObJectives

The general objectives of the study were:

1. To determine the immediate and delayed effects of visual-
verbal presentation modes on learning of cognitive information for differ-
ent ordered learning objectives or for learners of different mental sbil-

.1ty levels.

2. To determine these effects for single-channel vs. multi-chan-
nel, motion vs. still, and pictorial vs. verbal presentations.

3. To determine the interrelationships among different learning
objectives and the mode of visual-verbal presentation.

L. To determine if a.hierarchical relationship exists in the
learning for the different learning objectives.

Procedure

Five parallel experiments were conducted, each for a different
learning objective or task (identification, comparison, classification,
generalization, . application), and replicated with seven social studies
and science content areas. Seven stimulus sequences were designed for
each content area conforming to seven visual-verbal modes of presenta-
tion: sound motion picture, silent motion picture, sound still picture,
silent still picture, sound print, print alone, and sound alone. Subjects
were 61T fifth and sixth grade students, assigned at random to the ex-
prerimental treatments. A 3 x 7 experimental design was employed, the
mein variables being three levels of mental ability and the seven visual-
verbal presentation modes. Performance was tested immedistely after ex-
posure to the experimental treatment and about two weeks later by means
of specially constructed verbal objective tests. Analysis was by analy-
gls of varience and multiple comparisons tests.



Results and Conclusions

The results and conclusions are summarized for the major compari-
sons, the learmer characteristics, and the hierarchical analysis:

1. The Motion Picture Sound and Still Picture Sound treatments
were generally superior to all other treatment modes for the Identifica-

tion, Comparisor:, Classification, a.nd Generalization learning objectives. -

’ 2. The High Mental Ability subjects achieved at a higher level
then the Medium and Low Mental Ability subjects, but there was little
difference in achievement between the Medium and Low Mental Ability sub-

Jects.

3. There was an overall tendency for the pictorial (motlon pic-
ture and still picture) multi~-channel sound treatments to show superior-
ity over the single-channel treatments, but this superiority did not hold
for the multi-channel verbal Print Sound over the single-chamnel Print
alone treatment.

. There was trend toward decreased influence of the mode of
visual-verbal presentation as higher order skills were tested, more dif-
ferences appearing for the Identification, Comparison, and Classifica-
tion obJectives than for the Generalization and Application o'b.jectives.

5. There was little evidence that a hierarchical pattern exist d

between higher order aud lover order tasks for the learning of cognitive -

information.
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CHAPTER I
INTRODUCTION

This exploratory study was directed toward the lnvestigation of
the effectiveness of different types of visual-verbal presentation modes
vhen used for instructlion in different types of learning tasks and with
learners of different mental abilities. It systematically investigated
specific instructional medis design factors in order to discover how such
factors and the unique characteristics of the different types of media
might be most efficlently utilized in the design and selection of instruc~
tionsl materials. The study thus became a part of & broader research ef-
fort currently being made on many fronts to develop paradlgms of instruc-
tionsl message deslign as related to an emerging science of instruction.

The Problem

The main objective of this study was to investigate the compara-
tive effectiveness of seven different visual-verbal presentatlion modes
vhen used for teaching five different learning tasks or objectives to
learners at three mental ablility levels. To accomplish this purpose,
stimulus. presentations were designed to present the content as sound mo-
tion pictures, silent motion plctures, sound still plectures, silent still
pictures, combined print and sound, print only, and sound only. Each of
these stimulus modes was presented to fifth and sixth grade subjects of
high, medium and low mental ability, and the subjects were tested for
their learning of identification, comparison, classification, generaliza-
tion, and application learning tasks.

Specificelly, five parallel experiments were conducted, one for
each of the learning tasks or objectives. The stimulus material used in
each of the experiments was ldentical, consisting of content from seven
different subject matter areas, four from the general curriculum area of
soclal studies and three from the area of scilence. Thus, i might be
said that each experiment was replicated seven times with different sub-
Ject matter content.

Learner performance was measured by speclally prepared objective
verbal tests of cognitive learning, the tests being separately adminis-
tered and snalyzed for each of the five learning tasks and each of the
seven subject matter areas:’ Retention effects were measured abwut two
weeks later by a re-administration of the performance pesttests.
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In addition, separate analyses were conducted to determine the
differences in single vs. multiple channel modes, the insights into me-
dia design that might be gained from a study of performance on single
test items relating to discretie segments of the stimulus treatments, and
the possibility that a hierarchical structure existed among the five
learning tasks.

ObJjectives of the Study

The main objective of the study was to investigate the compara-
tive effectiveness of seven visual-verbal presentation modes with high,
medivm, and low mental ability upper elementary students in performing
five different learning objectives or tasks. The specific objectives
investigated were: -

1. To determine the immediate posttesteffects of the seven
visual-verbsl presentation modes for each of seven convent areas in each
learning objective or task.

2, To determine the immesdiate posttest effects of menta_‘l. abil-
ity for c¢ach of the content areas in each learning objective or task.

3. To determine the immediate posttest interaction effects of
- presentation mode and mental ability for each content area in each
learnv.ng task. -

k. To determine the .t'etention test effects for the =bove three '
ob,jectives. .

5. To compa..s the effects of single-channel (silent treatments)
with nm"ti-channel (sound treatments) presentat:Lon modes. .

_ ‘ 6. To- determine the comparative effectiveness of different
" presentation modes (motion- -picture, still picture, print) within each
of' the two channel configurations (sownd. and silent). .

: T To determine the comparative effects of motion and still
presentation.

.-8.' To determine the comparative effects of pictorial and verbal
modes of presentation. e

.9: To determine the interrelationships among different learning
ob,jectives or tasks and the mode of visual-verbal presentation.

- "10.‘ To determine if a hierarchical relationship exists in the
learning of the content for the five learning objectives or tasks.

Procedurally, the problem was: to produce and test under con-
.trolled conditions. a number of stimulus ‘treatments that would furnish
evidence concerning the relationships of connron forms of mes.,age struc—
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ture to the learning tacks being taught and the mental ability of the
learners. The acquisition of such information might lead to a more
precise design of instructional materials and to the development of
guldelines for thelr selection to meet specific teaching objectives.

Review of Related ILitersture

The research related to the obJjectives of this study will be
reviewed under flve general categories: comparison of media presenta-
tion forms, relationship of media presentatlion modes to learning tasks
or instructional objectives, relationship of media presentation modes
to the mental abllity level of learners, comparison of multi-channel
and single-chennel effects, and hiersrchies of Je=rning.

Comparison of Medis Presentation Forms

Although a great deal of broad and undifferentiated research
has been conducted on the effectiveness of various medla types-~such as
motion pictures, programed instruction, television—in which one media
type is compared with another or with some other kind of materlal pres~-
entation, little research attention has been given to the effectiveness
of different stimulus presentatlion forms, that is, to the encoding di-
mensions of media that comprise a more generasl class of characheristics
than do the specific media types. Tosti and Ball (1959) listed four
stimulus encoding Zorms: envirommental structure (the real object) y plc~
torisl, symbolic, and verbtal. The cruclal point in the classifications
of medie presentation forms is that the stimulus materials have differ-
ent physical attributes, depending upon the form of presentation em~

‘ployed, and that these attributes in themselves may contribute to d4if-

ferent learning effects under different learning conditions. For ex-
ample, the pilctorial presentation form characterizes both motion and
still pictures, whereas the verbal form characterizes print and spoken
audio. It was the main purpose of this series of experiments to deter-
mine whether such effects did in fact occur and, if so, under what con-
ditions of learning and with what kinds of learners. The research re-
lated to the various dimensions of the presentation form guestion will
be reviewed: pictorial vs. verbal presentation, motion plctures vs.
still’ picture&‘ 9 and auditory vs. printed verbal mocdes.

Pictorial vs. Verbal Presentation. Little specific direct
study has been made of the characteristics or the effects of the differ-
ent pictorial or verbal stimulus encoding forms.as such, although a
great deal of attention has been glven to the different media types of
vwhich they are elements. Several investigators, however, have developed
classification sachemes that subdivide the stimuli into different claszses.
The two classes we are consldering here——pictorlal and verbal--have been
glven different labels, but could be characterized generally as being
either nonverbal or verbal forms of presentation.

'Coﬁwayv(l967,-l968) ; utilizing Knowlton's (1966) theoretical -

'stmcture, distin_guished two types of sign vehilcles--iconic and digital--



and illustrated their relationships to auditory and visual sensory mo-
dalities. He classified a picture of an obJect as “iconic" and the
printed word of the same object as "digital." Ruesch and Kees (1956)
suggested a similar categorization. ILanger (1942) characterized the two
stimulus classes as presentational and discursive. The "presentational"
form, or pictures, presented their constituents "simultaneously" so that
that "relations determining a visual structure are grasped in one act

of vision. The "discursive" form of stimuli presented their constitu-
tents "successively" and was represented by words. Pryluck and Snow
(1967) also categorized stimuli into two classes: "digital" information
consisted of letters, words, numbers and other familiar symbols of an
abstract nature occurring in serial form; "analogic" information con-
sisted of plctures, gestures, intonations, etc., occurring simultaneously.
Tosti and Ball (1969) described the "pictorial" encoding fcrm as "a re-
production of either real or imagined visual aspects of objects" and
words and verbal syntax the stimuli of the "verbal” encoding form. Gib-
son (l95h); in explicating a theory of pilctorial perception, character-
.ized pictures and words by their "fidelity," or falthfulness to the phys-
ical and observable attributes of the original, plctures possessing this
' ‘quality ‘and words not possessing it. It would appear, therefore, that
the distinguishing features of pictorial and verbal stimulus encoding
forms are “realism" and ' simultaneity (nonlinearity) for the pictorial
form and "abstraction" and "successiveness" (linearity) for the verbal
form. '

- May -(1965), in a paper on word-picture relationships in audiovis-
ual presentations, explained the role of visuals and verbals in motivat-—
ing, cueing, and reinforcing acquisitions of responses for productive-
constructive learning tasks-=that 1s, tasks that reguire evidence that
the substance of the materials was comprehended. He explained that
visuals can facilitate such leéarning by directing attention to key fea-
tures or -a. combination of features so that relationships may be formu-
lated to produce a 1.le or concept.

. Gropper (1963, 1966) also contended that visual examples and
cues facilitated acquisition, retention, and transfer of concepts. He
-concluded, for instance, that "due to everyday experience with shapes,
colors, sizes, etc., responses to attributes of physical objects and
events are generally at high strength. On.the other hand, responses
to verbal symbols.for the seme phenomens,.or for abstract referents,

- are not likely to be at equally high strength." "He found, in another

. study (Gropper, 1965), a superiority of the visual/verbal order of

- presentation of a concept to be learned over the verbal/Visual order.

There is.also evidence on palred-assoclate learning research (Kopstein
‘and ‘Roshal,:1961; Lumsdaine, - 1958) that an optimum learning condition

is obtained vhen visuals are in the stimulus position and words are in
the- response position. ‘Kale and. Grosslight (1955) also. found that .

presentations with pictures (motion pictures for verbs and. still pic—

tures for nouns. in teaching the Russian language) were more effective

than presentations without. pictures.‘¢ . . -

In 8 study in which . verbal printed programed 1nstructional Ha-
' terials ‘were supplemented or. substituted for by motion plctures or still

T 6

[,

Brmmemr =y

‘
e

-

>

ortza|

Loy

| . 1 l ,~’I I “,«l lv-._g.-:-l



po—

1 [

Ammrem oy

L.

 En——

| —

S

H i

—=

o TR

. 1

- 3

ERIC

pictures, Allen, Filep and Cooney (1967) found that the learning of ma-
terials having concrete referents that were describable and picturable
was significantly enhenced by the pictorial presentation modes over the
verbal print mode.

Motion Pictures vs. Still Pictures. ILittle analytical research
hes been conducted in which the effectiveness of motion picture presen-
tation has been compared with still pictorial presentation. The largest
number of studies have been evaluative in the sense that they compared
the overall effectiveness of motion pictures and still filmstrips or
glides. These evaluative studies were reported.in detail in Allen (1960)
and showed, in gereral, that still presentations were about as effective
as motion pictures in teaching factual information. ——e

In a directly related study, Roshal (1961) compared knot-tying
performance by Haval trainees when instructions were presented by motion
pictures and by sequences of still pictures. The results significantly
favored the motion picture mede, suggesting the importance of motion in
portraying actions possessing continuous changes in cues. In a study
of moving ("animated") versus static transparencies in verbal instruction
on weapons, Silverman (1958) found no significant differences between the
two methods when measured by verbal tests, but a significant superlority
for the motion mode when messured by performance tests.

Hovland, Iumsdeine and Sheffield (l9l+9) compared the effective-
ness of a motion picture and a filmstrip teaching map reading to Army
trainees and Pound no overall differences in achievement.. However,
when they mzasured the effectiveness of the two presentation modes in
showing the measuring of contour interval, in which the motion picture

- “used. a "moving viewpoint (from horizontal to vertical) to show how dif-
ferences in elevation of terrsin are projected onto a map in the form

of contour lines," the film was significantly more effective than the
still filmstrip. The researchers hypothesized that "the large effect of

‘the motion picture appears £o be due to the fact that in a movie the

object being photographed can remair still while the angle from which it
is viewed is progressively altered" and that "where familiarity with
three-dimensional spatial relationships is important in learning the ma-
terial, movies have an\i;!.nhez:ent advantage that cannot easily be equalled
by filmstrips." In reporting the results of this study in their consid-
eration of the psycholinguistics of cinema, Pryluck and Snow (1967) spec-
ulated that en equally reasonable explanation for these effects would be
that the depicted movement facilitated for the subjects the process of
"eognitive trensformation" in the sense that Guilford used it. Guilford
{1967) defined transformations as "changes of various kinds, of existing
or known information in its attributes, meaning, role, or use" and in-
cluded among the most common transformations in figural “information
"ehenges in sensory .qualities and quantities, in location (movement),

and in arrangement of parts.” .. . -

o Ali;e.n"and',‘-Weinf;Eauﬂ (1968) s in a study that precéaéd-the present

" one and which used most. of the same. pictorial stimuli, investigated the

motion varisble by comparing ‘the effects of motion pictures, sequenced

+himm e



still pictures, and still pictures » all of which were silent. They found
the motion plcture mode of presentation superlor to either of the still
picture modes in over 70% of the stimulus seqguences. Thils superiority
prevalled regardless of the subject matter content, the instructional
obJective being served, the interaction between content and objectives,
the grade level of the subjects, or the sex of the subjects. The serial
ordexing of the content seemed to be most susceptible to influence and
eoncept learning least susceptible by the motion picture mode of visual
presentation. In general, it was not possible to determine the precise
reasons for this superiority. However, where such phenomena as speed,
directionality, action and reaction, changing viewpoint, and progressive
changes were necessary for an understanding of the content, the motion
picture mode appeared to be favored over the still modes of presentsation.

-~ Other studies have found no differences in learning when in-
structed by motion or still pictures. - Allen, Filep and Cooney {1967),
using motion pictures and still pictures to supplemernt programed verbal
instruction, found no differences between the two visual presentation
modes. In a study on the audio implementation of still and motion pic~
tures, ‘Allen, Cooney and Weintraub (1968) found no significant differ~

~ences in performance under the two pictorial presentation conditions
either for different mental ability level groups or when supplemented by
different kinds of audio narration. In an unpublished study Fishell and
Koch . (date anpublished) compared sound motion pictures to three adapted
sound Tilmstrips and found that there were no significant dii‘:i‘erences
between the two modes. _ .

. Audito ry Vs, Printed Verbal Presentations. The main bodor of re-
search comparing auditory and printed. presentetions of the same materilal
vere reported by Hertman (1961b) and Hsia (1968). Hartman concluded that
the "print cha.nnel 1s more effective than the audio when the informstion
to be presented is difficult or complex and’ the subjects are reasonably
literate. ' The audio: channel is a ‘more- efficient communicator than print
when the ‘subjects are i]_'l.iterate, -and. in many specific instances -when
less difficult msterial is used.- The audio channel is also considered
more attention—demanding when :Lnterruption of -attendance to visual stim-
ulli is- required, but under- conditions of continuous simultaneous audio-
print presentation of non-redundant information, neither ‘channel has as
_yet demonstrable advantage in gaining attention." These generalizations
. advanced by Eartman received general agreement from Hsia (1968) and from
'Severin (1967) . ,

"‘"'-Media Reletionships to Instructional I
Ob.jectives or Tasks ‘ S

- There is as’ yet no firmly established set of rules > guidelines,
or principles for the selection of appropriate: instructional media to .
-meet . specified instructional obJectives, and there is little experimental

o eviuenm to- point the way ‘for the* making of! instructional decisions. At

. the same time, 8" number of attempts are being made to:develop a taxonomy
of instructional media in ‘relation- to the accomplishment of wvarious:
. ‘Learning tasks and with di"‘ferent kinds of learners.
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Miller (1956) classified behavior into six categories of tasks:
perceiving, recalling procedures, recalling nomenclature, interpreting,
making logical inferences, and performing menual operations. Bloom and
Others (1956) developed a taxonomy of educational objectives categorized
into three major domains: cognitive, effective, and psychomotor. The
cognitive domain was then subdivided into the knowledge, comprehension,
application, analysis, synthesis, and evaluation objectives. Gagn€ and
Bolles (1959) proposed four kinds of tasks having their own peculiar con-

" ditions for learning efficiency! identification, following procedures,

concept using, and motor skills, Parker snd Downs (1961) advanced six
military training objectives: learning identifications, learning percep-
tual discriminations, understending principles and relationships, learn-
ing procedural sequences, making declslions, and performing perceptual
motor acts.

Later, Gagne (1962b) classified behavior into sensing, identify-
ing, and interpreting categories. In his book on the conditions of
learning, Gegné (1965) identified eight types of learning——signal, stimu-
lus-response, chaining, verbal association, multiple-discrimination, con-
cept, principle, end problem solving--and eight functions of the instruc-
tional situation that must be performed by its components--presenting the

"’ ptimulus, directing attention, providing a model of expected perforxmance,

furnishing external prompts, guiding thinking, Iinducing transfer, assess-
ing attainments, and providing feedback. Gage (1968) presented a list

of technical skills, some of which overlapped with Gagne's functions:
establishing set, establishing appropriate frames of reference, achieving
closure, using questions, recognizing end obbaining attending behavior,
control of parxticipation, providing feedback, employing rewards and
punishments, and. seuting a model.

Several attempts have been made to assign specific media to the
accomplishment of the different instructional objectives. Parker and
Downs (1961) considered the appropriateness of five different classes of
training media for the accomplishment of six different military tralning
obJectives. The five classes of training medla-—simulators, training
devices, training aids, teaching machines or automated training systems,
end training parts--set forth by Parker and Downs are differentiated by
their physical characteristics as pieces of equipment rather than by
their perceptual or psychological attributes. As a result, this class-
ification scheme for media applicetion has little relevance to the pres-
ent study. Gagnd (1965) mode a more determined effort to relate se-
lected media to the component functions of the instructional situation
end rated each of the media—obJects, demonstrations, oral communication,
printed, still pictures,. silent motion pictures, sound motion pictures,
and teaching machines—as to its ability to perform each function. Allen
(1967). also attempted to rate a mumber of common instructional media
types 1h relation to six learning obJjectivest! learning factual informa-
tion, learning visual .identifications, learning principles, concept.and
rules, learning procedures, performing skilled perceptual-motor acts,
and developing desirable attitudes, opinions and motivations. The most
intensive effort to bring together what is known about media character-

,‘ istics and effectiveness az related to types of learning in the prepara-
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tion of actual instructionsl units was made by Briggs and Others (1967)

and Briggs (1970), yet this matching of media with learning types was

done on an intuitive basis. Recently, Tosti and Ball (1969) described
an approach to instructional design asnd media selection, but also used
en intuitive basis for the selection of specific media for the acedn—

plishment: of the instructional obJectiv°s. :

' - The most intensive attempt to determine the instructional elfec-
tiveness of different media in meeting differant instructional objectives -
was made by Allen and Weintraub (1968). They limited their study to an
investigation of the motion variable, comparing motion and still pictures,
but they. studied these media for three different learning obJectives—-
knowledge of specific facts, serial ordering, and the learning of con-
cepts——1in the science, motor skiils, and social studies subject matter
areas. Thelr findings pointed up the fact that concept learning appeared

‘' to be less subject to influence by the mode of visual presentation than
" elther the learning of specific facts or serial ordering.. Serilal order-

ing of the content seemed to be most susceptible to influence by the mo-
tion picture mode, and the mode of visual presentation seemed to have the
least influence upon performance in presenting specific. facts in sclence -
and concepts in motor skill content. The present study expands the

. scope of the Allen snd Weintraub study, using most of the: same stimulus

materials and two of the same treatment modes.

~ Media Relatlonships to

Learner Charau" eristics

'l‘here is little evidence bearing directly on the question of
media-learner relationships. Although some past research attention has

“'been given %o .the relationships of mental ability to learning from dif-
_ferent kinds of instructional media (Hoban and van Ormer, 1950; Allen,

l960) 3 little stud,y has been made of the relationships of various lesrner
: characteristics to more:specific design - characteristics of the media or

to the instructional objective for which the communication is employed.
Snow and Salemon (1968), in an important paper on aptitudes and instiruc—

tional media, conc luded that med.ia attributes should " interact vith learner

aptitudes. ,

There is evidence :E‘rom a number of stud.ies, as reported. by Allen -

. (1960), that students of high intelligence usually lesrn more from visual

presentations than those of ‘medium or low intelligence. In addition, in

"~ meny cases; those of lover intelligence students sppear to make a greater
_ increment in learning when exposed to visual rather than verbal stimuli.
"In a recent -study Gropper. (1966) found a significant relationship between
- IQ and mode of presentation, the higher ability subjects profiting more

from the verbal presentation of scilence concepts and prineiples than from

- the' visual presentation and the lover ability ‘subjects profiting more

from the visual presentation. studies by Allen, Cooney and Weinfraub
(1967) and Allen and Weintraub (1968) found no significant differences
between- achievement of high and low non—language mental ability groups or

' high ‘and low. voca’onlary mental ability groups. However, it was noted in
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Comparison of Multi-Channel and
Single~Channel Effects

The comparison of multi-channel with single-channel presentation
modes has been a subject of controversy for some time. Four major re~
views of the research on this variable resulted in conflicting evidence.
Day and Beach (1950), Hartman (1961b) and Hsia {1968) all found evidence
from prior research favoring the multi-chennel modes of presentation, in
which a pictorial or print communication was combined with a redundant
or related audio narration, over the single-channel modes, in which the
pictorial, print, or audio narration was used alone. Travers (1967), on
the other hanud, citing evidence from Broadbent's (1958) model of the in-
formetion trensmission process releting to the capacity of the central
nervous system to hendle informstion, refuted these findings, concluding
that "information received when two sense modalities are used is equal
to the amount recelved when only one sense modality and one transmission

. of information is involved.”

Severin (1967) questioned the valué of Travers' conclusions be-
cause of the irrelevance of the content of the experimental materials to
real sltuations. He emphasized the use of cue summation and stimulus
generalization as the premises of comparative evaluation between single-
channel and multi-channel presentation modes, contending that the theory
of cue summstion predicts an increase in learning as the number of cues
increases. He concluded that it was cne summation which could account
for the conflicting findings among the work of Travers (1968), Hartman
(1961s), and his own experimentation. Severin found that there were no
differences in learning between single-chammel and multi-channel presen-
tation modes when the material presented was Iin fact redundant, but also
concluded that the multi-channel appeared to be superior to single-chen-
nel when relevent cues were used. .

Conway (1967) questioned the validity of the conclusions drewn
by Hartmen (1961b) and Severin (1967) on two counts. The first criti-
clsm was that- neither lnvestigator provided a relevant learning situa-
tion, and second, that the focus on the relationship between channels
lacked practicality to "real world" situations. Conway's point of at-
tack has been largely on the coding of the content in the messages and
the responses that are elicited to them. If chennels are redundant,
they should elicit exactly the same responses. If this holds, one can
conclude that there would, in fact, be no more le a.rn:!.ng from multi-chan-
nel than from single-channel presentation modes. The point remsins,
however, that in real world situations, instructional materials are not
presented 1n this redundent msnner. .

- The question of single—channel versus, multi-channel superiority
is still an open one and may depend, along with other factors, upon such
things as the nature of the material presented in the two channels, the

n
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; Bimul'baneity of the presentation, the conditions of informatlon process-
ing, and the redundancy of the cues presented.

Hierarchies of Learning

Within recent years considerable attention has teen given to the
study of learning hierarchies, or the mediastion of positive transfer
from lower level task competencles to higher levels, the attaloment of
each higher level depending upon the mastery and transfer of the skills
learned at the subordinate lower levels. Gagn€ and his assoclates have
spearheaded the research and theoretical investigation of this problem
(Gagne and Paradise, 1961; Gagné, 1962b; Gagne and Others, 1962; Gagne,
1968), and Briggs (1968) has considered the sequencing of instruction
in accordance with such hierarcnies of competence. These studies gen~
erally confirmed the prediction that rate of learning depends less' upon
basic learner abilities and more on achievement of subordinate catego-
ries as learning progresses up the hierarchy. The evidence is less
clear concerning the existence of hierarchies of verbalizable knowledge
than it is of intellectusl skills. Whereas Gagné (1967) at one time
generalized the ldeas of learning hierarchies to subject matter fields
of knowledge entities, he repudiated this attempt in'a later paper
(Gagne), 1968); questioning whether such verbalizable knowledge of what

. the learner knows could be structured in the same way that intellectual
skills could.- It is to this question of hierarchies of verbalizable .
knowledge that the present study is directed. . . . :
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CHAPTER II

. METHOD AND FROCEDURES

- The experiment was designed to gather data relative to the

E . learning effects of seven different visual-verbal presentation modes.

1 Each of the trestments contained the same relative information and was
presented to fifth and sixth grade students who were randomly assigned
to the treatments. -The. learning effects were measured by specially
prepared objective tests designed to measure the amount of knowledge
acquired for each of five learning obJectives or tasks.

Bxperimental Design

Five separate expeiriments were conducted, one on each of five
learning objectives or tasks: making lidentifications, msking compari-
sons, formulating classifications or concepts, drawing generalizations,
and meking application of learning 1o new situations. In each experi-
ment, a 3 x T factorial design was employed, using the two-way analysis
: of varlance technlique in order to determine effects of the main vari-

- ables under study and their interactions. The maln varilables studied

" were the seven different visual-verbal presentations modes-~sound motion
picture, silent motion picture, sound still picture, silent still pic-
ture, sound print, print, and ’sbund-—and the mental ability level of the
sub.jects. high, medium, and low.

:3 I resed
’

A total of 617 fifth and sixth grade students from the Bell-
flower School District (CalLfornia) were used in the study. They were
stratified by mental ability and assigned at random to the different
experimental treatments.

FA—
| S—

A posttest desa.gn WaS used without a - rontrc-l group because me
Ob;)ectives of the experiment were concerned with differential effects
rather than the question of whether the treatments p“oduced more J.earn—
mg tha.n no treatment.

=

o

Expemimentaiv,*lai'iable g -

Presentation Moo.es

—

o Seven diﬁ'e‘rent Visual—ver'bal presentation modes were designed
to contain the same j_ni‘ormau Lon. L .

|




1. Motion pictures with spoken verbal (MpS) were presented
using both live and animated pictorial material. The narration wss de-
signed .to describe simultaneously and redundantly the content of the
visual mode. The narration described what was shown in the motion pic-
ture and” presented no supplementary information not in the visual,

2 Silent motion pictures (Mp) made use of the exact visual ma-
terial used in treatment number 1 without a spoken verbal, :

3.l Sti1l pictures with spoken verbal (SpS) consisted of repro-
ductions of selected frames of the motion picture films and the exact
spoken verbal used in treatment number 1.

Y. - Silent . still plctures (Sp) consisted of the same stlll pilec-
tures as used in treatment number 3 without-a spoken verbal.

5. Print with spoken verbal (PrS) used the spoken verbal of the
above treatments presented via audio tape players plus the same verbal
meterial. in printed form.

6. Print (Pr) treatments used only the content of the verbal
treatments presented in printed form. ‘

. 7 Sgken verbal (S) consisted of the spoken verbal material
presented via audio tape players. .

Mental A'bility

_ Three levels of mental ability ( MA) were. stratified in the ex—
periments. The f:Lﬁ'th grade sub.jeets were grouped by scores on the Ver-
~ bal Battery of the School and College Ability Tests. (Educational Testing
Service P 1957). The sixth' grade subjects were grouped by the Verbal
Battery . (Level D, Form l) of the lorge—Thorndike ..ntelllgence Tests

(1964)

All sub,jects below the fourth grade in reading ability were
eliminated from the experimental populetisn,. For the fifth grade sub-
" Jects, scores on the Word Meaning and Paragraph Meaning sections of the
Sequential Tests of Educational Progress (Educational Testing Service,
l963) ‘were used. to measure verbal achievement. - Subjects who ranked at
the 13th percentile or: below on one -or both: parts were eliminated from
the experimental population. The Stanford Paragraph Meaning scores :
from the. Intermediate Battery of the Stanford Achievement Test (Kelley
et al.). 1964) were used to- identify the. sixth: grade sub,jecus to be
-eliminated from the experimental population.

'I'he high (H), medium (M). and Low (L) mental ability (MA) group— .
ing was dome by making frequency distributions of the .standardized test
scores for ‘the fifth ‘grade subjects and.the -sixth grade subjects for -
each of the schools used in the studye The -di stributions were divided_
into thirds and produced the following group breakdown for the fifth
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grade subjects in all of the schools used in the experiment.

k HMA - 68% and above
MMA — 52% up to and including 61%
IMA - 42% and below

The breakdowns for high, medium and low ability students for the
sixth grade subjects used in the study are shown below by content number
end title of the contest used in that school.

v : _ HMA 105 and above
Content #1 -~ Thailand ‘ MMA 9610k :
. IMA 95 and below
o 105 and. above
Content #2 - Irrigation MMA 96-104
v - - IMA 95 and below
R - HMA 112 and above
1 Conte nt #3 India MMA 99-111
‘ IMA - 97 and below
o o , . HMA 108 and above
' | Content #4 - Labor =~ - MdA 99-107
ST BN  mm~ 98 and below
ol oo e HMA o . 106 and above
Content #5 ~ Heat =~ . = = MMA 96~105
T . IMA . 95 and below
LI e e EMA 107 end above
' Content #6 ~ Salamanders - = MMA . 97-106
oo I 9% and below
oo o mMA 107 and above
- Content #7 - Mountains = M@ 97-106
Lo .. IMAC | 96 and below

Learning Ob:]ectives or Tasks .

L studied for each.
vvwere ,c.rranged in

The variab.Les of presentation mode ‘and mental ability were
of _fife learr_zin’g ob,jectives or tasks._ These obdectives




2. . Making comparisons that serve to detexrmine the likenesses.
differences, or matching of things and events. —
. 3. Formulating classificstions which require the categorizing,

conceptualizing, or grouping of phenomena with respect to certaln at-
tributes or relationships.

4. Drawing. generalizations from concepts to formulate princi-
ples, rules, or: laws.

5. Making pp cation of Jearmng to new situations or to the
solution of problens.

Each of the learn ing .objectives or tasks was treated as a sepa-

rate experiment B and the criterion performance deta on each were sepa-—~
rately analyzed for each of the seven content area stimuli.

Experimental Popu: lation

The total experimental population consisted of 617 fifth and
sixth grade students- from the Bellflower Unified School Iistrict (Cali-
fornia) There were 305 flfth grade subjects and 312 sixth grade sub-
Jects. '

‘ Eight schools were used in the study Two were used during the
development of the eriferion measure -and six were used for the conduct
of the main experiment. ' The schools used for the experiment were se—
lected on two.criteria: (1) the total population of fifth and sixth
grade students I and (2) the facilities available at the school.

A list of the available students was obtained from the princi—
pals of each.:of ‘the schools used in.the -ztudy. "Next, the students of
each of the schools were stratified into high, medium, and low mental
ability. '.Ehey were' then randomly assigned to one of seven treatment

- groups. "Whekre" possible ;-en 'even number of boys and girls were assigned

‘to each of the twenty-one cells to comtrol for sex differences. When

: cells had :tour replications, the remainder of the students were placed
sences. "In one" of ‘the schools the student population was’ of sufficient
size to conduct two content azea experimenfs.. a

Dgpendent Varia"bles |

B 'Seven performance tests were devel, ‘ped for. the study 5 one for
each of "the' content areas. 'I'hey are’ presented in- Appendix A.‘ The per-—
fomance tests consisted entirely of verbal items and employed a basic

B the ob,jectives under study The 1'otal: number of items for each content
. ared and each learning ob,jective or. task is presented in Table l..;' ’
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© A1l of the test materials went through a tryout-revise-tryout-
revise developmental process. In both tryouts, fifth and sixth grade -
students were exposed to the motion picture spoken verbal treatments.
The subJects responded on speclally prepared answer. sheets as the ques—
tions were proJected onto a screen at the front of tbe room. The stems
of each of the items were read aloud to the students while they were

required to read and respond to the choices by marking their answer

csheets. During this phase observations as to time to completion, ac-
ceptance of the material, and procedural matters were made. The results
of the tryouts were analyzed on a Honeywell 800 computer using the Kuder-~-
Richardson Formula #20. Since the number of items was relatively small
for each of the chjectives, the reliability figures were distorted. :

~ Items were revised by observing the Phi coefficient and the proportion !

responding correctly. The criteria were to develop items having a Fhi
coefficlent significant at or beyond .05 level and a proportion correct
of between .300 to .700 (Guilford, 1965). The final test reliability
coefficients were determined from the analysils of variance tables pre-
sented in Chapter III. Guilford (Chapter 17, 1265) maintained that "re-
liability is measured by the ratio of true variance to total variance,
or by one minus' the ratio of error variance to total variance [p. hh] "

The reliability coeffiaients computed in the above mesnner for
the posttest are presented in Table 2 by content area and objective.

Thevretention test utilized the same instrument as the posttest.

Experimental Stimulus Materials

Subject Matter -

The content materials 1ncluded color motion picture film, color

' slides, audio tape, and printed booklets. ‘Seven existing commercially

produced silent super 8mm coloxr motion pictures were selected as meeting
the criteria for instruction in the five learning objectives. The fol-
lowing films were used: .

"Ploating Markets of Thailand"
(Produced by International Communications
) Foundation)

#1 (Thailand)

|}
Eegyptian: Village Irrlgation
#? (Irrigation) (Produced by Gateway Films)
'"Transportation in India"
_;(Produced by International Communications
- - Foundation) .

#5 (Inaia)

o i " .
¢ - . Use of Labor in Eastern Europe
i \Iabor} S h(Produced by International Communications
' Foundation)



lv’“-j

ERIC

- TABIE 2

RELIABILTITY COEFFICIENTS OF THE POSTTEST

N ‘ . Reliability
. Content Objective Coefficient
Identification 408
Comparison .259
' 1 Classification .321
Theiland | Generalization .178
| Application .250
Combined Objectives k29
{ I8entification .528
Comparison 376
.2 Classification 113
Irrigation Generalization »398
Application .036
Combined ObJectives 957
JIdentification .315
, Comparison 252
.3 Classification .190
. . India | Generslization 242
Application .155
Combined Objectives . 300
Identification .386
Comparison .165
k& Classification .385
Labor Generalization 279
E Application - .281
Combined Objectives . 348
Identification .306
Comparison . 433
? Classification . 366
Heat ‘Generalization 235
Application 207
Combined Objectives . 386
i | Identification .386
) Comparison «539
\ 6 ' Classification 333
_Salamanders | Generalization .187
' : Application : 243
| Combined Objectives 173
Idesification <370
. | Compaxrison .26k
7 | Classification .318
Mountains | Generalization +330
- '} Application .236
Combined Objectives 423

19
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_ "Heat Can Do Work"
#5 (Heat) (Produced by International Communications
: - Foundation)

R . I . "
] . Salamanders
#6 (Sa ' ders) - (Produced by Film Assoclates)
L "‘Dome andeolcanic Mountains
: #7. (I\‘iountains) v(Produced by Film Associates;

5

The seven films varied in length from two to three minutes and
covered. material in-thé social studies and sclence curriculum areas not
normally taught in the fifth or sixth’ gradesv but suitable for upper
elementary students. The selected films-met the criteria of containing
only a limited number of “predominant concepts.

The four soclal studies content areas portrayed certain aspects
of life in various foreign countries. The "Thailand" content portrayed
the- conduct of the dally markets along the ‘canals of a city. The "Ir-.
rigation" content presented three methods of irrigation used along the
Nile River in Egypt. The content area of "India" presented various
patterns of life in the cities and countryside. The final social stu-
dies content of "Labor" portrayed various jobs done by men and women in
eastern Europe. The visual treatments for ‘the social studies areas all

. were made up of live photogrc. phy

The science content area "Heat" presented three ways in which
steam can be used to ‘do work. The content area of "Salamanders por-
‘orayed four kinds of salamanders and how they differ from one another
in form and habitat. The last area "Mountains" presented two kinds of
mountains, dome- and volcanic, how they formed and how they differed.
This was the only content area which used some an:Lmation tec]miques :I.n
the visual treatments.

Development of Stimulus Material

A total of 49 separate experimental treatments were developeu
for the experiment. With the exception of "Salamanders” the study util-
ized material from a previous experiment by Allen and Weintraub (1968)
and were employed in order: to enhance generalivation of findings be~
tween the two studies.

The criteria for selection were: (1) content had to be suffi-
ciently novel to minimize the effect of prior knowledge yet be compre-
hensible to the subjects; (2) the visual conteunt had to be readily de-

- scribable -in verbal terms; (3) the content had to be presented in short

periods of time; (4) the content had to be applicable to the five learn-
ing obJectives or tasks.

20
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Verbal narrations were developed for each film using a “redun-
‘dant sound" technique utilized in a media study by Allen, Cooney and
Weintraub (1968). "Redundent sound" was' defined as being narration
that .described literally and simultanecusly in the audio narration
content that appeared in the visual. The verbal narration developed
for the motion picture was also used for the spoken verbal in all pres-
entation modes with sound and in printed form for the print mode.

The next step was to reproduce selected frames from the super
8mm motion pictures onto half frame 35mm Ektachrome transparencies for
the still picture treatments. The criteria for selection of the spe-
cific frames were: (l) that each time the scene changed in the motion
picture treatment a frame was taken and; (2) in the case of a pan or
zoom, the frames selected had to contain the information which was being
described in the narration at its best visual point. All still picture
sequences were reproduced on a Repronar slide copier and were of com-
parable quality to the super 8mm film treatments.

The motion picture sound treatments were developed by having s
magnetic sound stripe applied to the edited release prints by a labora-
tory and then recording the spokem verbal directly on the stripe using
a tape recorder and a sound projector. Still picture sound treatments
were developed by recording the spoken verbal on a tape recorder and
adding an actuating or advancing pulse to the audio tape. The inaudible
pulses were added to the tape at precisely the same time as the motion
picture treatment would chenge scenes, thus enabling precision control
of the exposure of the images to the subjects. The silent motion pic-
ture and silent still picture treatments were made by simply turning
the audio amplifiers down to en inaudible level when presenting the
stimuli to the subjects.

‘The printed verbal treatment was developed by reproducing the

spoken verbal treatment in typed form. The seven printed verbal treat-
ments used in the study are presented in Appendix B.

Conduct of the Experiment

. The motion picture treatments were presented with Bauer, Model
T2, super 8mu sound projectors having zoom lemses. The still pictures
were presented with Xodsk Carousel, Model AV 900, slide projectors alsc
having a zoom lens which enabled the matching of image size. The spoken
verbal materials, with the exception of the motion picture with spoken
verbal treatments, were presented with a Norelco, Model 1000, ICH cas-
sette tape player and pulsing control system for advancing slides.

The proJection screen was a portable matte white six foot square
model, and the proJectors and the tape player were placed on a portable
projection stand at the rear of ‘each of the rooms used in the experiment.

Organizational prccedures were worked out with each of the prin-
clpals and the teachers in advance of the experiment. On the day of the
experiment, teachers were given 3" x 5" cards with the students' names

.21 , !
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printerJ. on ‘theni. ' They were separated 1 nto groups and each gi1oup was as-

signed a specific time at which to appear at the room where the experi-
‘ment was being conducted. As the students arrived, the assigninent card
was given to"a monitor. e.nd the student's name was checked off of a mas-
ter list. In the case of 'en absentees, another student was assigned at

this time if availahle from the’ pool. However, it was not always pos-

sible to equalize the cell sizes. ' '

‘Each of the "groups cOntained essentially twelve subjects, four
high ability, four medium ability, and four low ability. Rach was
seated and given a clip board to which was attached a pencil and one of
the specially prepared answer sheets. The subjects then responded to
the verbal directions of a second monitor at the front of the group.

- They were given practice responding to the two kinds of items used on
the criterion test '

The items were pro,jected onto the screen at the front of the
room. The stems of each of the items were read aloud by the monitor in
the front of the room while the subjects were required to read the
choices to themselves and mark their responses on the ansver sheets.

_ When it was a.scertainea that all the’ sub,Jects understood the
procedu.re to ' be used, they were asked to ¢lose thelr answer sheets and
“give close ‘attention to the stimulus material After presentation of
the experimental Etreatment, the questions were then projected on the
screen, one at a time at a fixXed pace, and the stems were read aloud by

- the .monitor. The sub,ject “recorded responses on the answer sheets.
Presentation of each experimental treatment consumed about 30 minutes. .

The retention test was administered from lO to.1h4 days after |

the posttest and was given entirely in printed form with the sub,jects
respond:.ng on the same kinds of answer sheets. '

_Preparation of the Data for Analysis

Each of the students had been assigned an identification number
by the school district. This number, along with a number to indicate
sex, ‘one to identify the content area, one . to indicate grade, and one
to indicate mental abllity level were entered as a 10 digit identifica-
tion number on an IBM No. 510 sense score sheet. After all responses
were transferred from the subjects answer sheets to the sense score
sheets, they weére machine scored on each objective and the total scores
tra.nsferred mechanioally to IBM cards.

The IBM Ca. rds were then used for all '.E‘u.rther statistical analy-
ses performed Co ‘

Statistical Tools Employed

Two basic statistics were used in the primary analysis of the
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data. The first was a two-way analysis of variance vwhich employed the
computer progrem EMD 95V (Dixon, 1968). The progrem was designed to
test the linear hypothesis model which was applicable to the study, em-
ploying a two-way analysis of variance. The program was executed on a
Honejywell H-800 computer. The second statistical analysis performed
used the computer program program BMD OTV (Dixon, 1968) which calcu-
lated a one-way analysis of variance and either single or multiple com~
prarisons arong means using Duncan's Multiple Range Test. The critical
value or ranges were supplied by the user. : Duncan's Multiple Range Test
was uged because comparisons were to be made between all means, in

- other woxrds, a_posteriori comparisons (Kirk, 1968). Duncan (1965) has

argued ,hat as the number of groups that are to be compared increases,
it is realistic to believe the test more likely to.detect real differ-
ences. - This increase in power does however, decresse the protection
level (Kirk, 1968).
¢

In addition, s speolal computer program was written to compute
the proportion of pos.*.tive transfer in the ‘analysis of hierarchy pat—
terns between the levels of' learning cbjectives or tasks. The X2 test
was employed to determine the significance of the difference between

. the observed and the expecﬂi;.ed proportions of positive transfer.

Ail of the BMD OV tprograms and the hierarchical analysis were
executed on an IBM 360 computer. The statistical computations were all
rerformed at the Computer Sciences Iaboratory of the University of
Southern.Californis.

23



p—— p—— et —

s S o S e S onee S v S e S e B~

[t

1

- CHAPTER III
RESULTS -

Test results were analyzed separately in each of the seven
stimulus (_;ontent areas for each of the five learning objectives or
tasks and'for all learning objectives combined. The objective of this
analysis was to compare the ef‘fectn.veness of the seven visual-verbal

‘presentation modes with hn.gh, medium, and low mental ability subjects

in performing the different cognitive learning tasks. Both the immedi-
ate learning and the retained learn‘ing were measured. In additionm,

analyses were made of performance on individual test items and for the
hierarchn.cal patterns of learning.

1

o ————

Experiment One: Idenbification Objective

" Experiment One was concerned with the Identification learning
objective or task. Those criterion test items in each of the seven
stimulus content areas that dealt vwith the making of identifications
(i.e. , the learning of specific physical characteristics or names of
things and events) were analyzed to determine the effectiveness of the
seven visual-verbal presentation modes as related to learners of dif-
ferent mental ability levels. . The mean performance test scores on
both the immediate posttests and the delayed retention tests are pre-
sented in Tables 3 and k.

Visual—Verbai Présénfé‘bion‘ Mode

The main obJjective of the study was the determination of the
comparative effectiveness of seven different visual-verbal prasenta-
tion modes in contributing to the learning of specific identification
facts in seven different subject matter content areas. The presenta-
tion modes varied on a hypothetical continuum from m>st concrete to
mostv abstract: sound motion picture, silent. motion picture, sound
st111 picture, silent still picture, sound and print combined, print
alone, and sound alone. The comparison of the performance by the
seven groups on the immediate posttest was made by a two-way asnalysis
of variance, the data ‘belng combined for all three mental abi. lty
levels to determine .the msin effects of the presentation modes. The
results of these analyses are presented in Table 5.
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-\;i ¥ad. | & R3.75012,500{% |13.250] 27074 12,000} 3,935 [ie[s2.750} 2.500]5 |a3.400]2. 7001t h3.500] 1..910) k111 500] 2. 260
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: g | ¥ed. | & 12.000{3.162(5 112.200{3.563 |4 |13.000 {2943 4 |11.750| 1.500{k {12.000] 141k [6 J12,28012. 329 |5 | 12200} 2643
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* Lov |2§ 8.500) .TO7}s| 7.509)1.732|1 | 5.000] 2.000] 1 | 6.660|2.526] 5] 8.660}2.209}u} 6.000].154f 4| B.000] 2120
Righ | 5116.660] 2.516(4 |16.250) 2.061}4 [13.250] 4,787} 4 |11.000|2.708| 4 }ak.500] 4,205 ]k [17.000f 3.252] 4 [24.500] .67
- Med, | 5 |14.600) 2.792| 7 |13.57T0] 3.258]% s 1.245} 3{12.660}2.081] 4 {13,750 2.892{% | 11,000 2.4k9] § | 12.%00{ 2,150
) tov fulis.eso] .soofulissoof 1o 13.750) 2.362| & {23.000{2.W49] 3|3%.330] 1.35% {4 |13.750] 4. 319) 4 }12,000] 2,418
a E1gh | & |18.500] 1.000§5 {16,400} 2.073|4 J18.750] 2.629] 4 }18.750) 3.403) 318.330] 2.516{& [17.500 2.722| 4{19.250{ 2,062
-\i Kea. 16 16,660} 2.065 |6 l16.660] 2,804} 18, 6€0 1.966] 4 |17.250]2.872| & |17.750| 2,217 |4 [36.750] 2..852) & |17.500] 1. 707
lov | 7[16.000] b.0k1}5 |15.600] 8. 335|7 [15.000| 2. 260 3] 16,000} 1.732|2 |16.000| .000|3 [r7.660| 4. cua % [16.750] 2.892
. Bigh § 512.000{ 1.000|% | 9,750} 2.707|4 }11.000} 2.943] $}10.660] L.154| & 9.000| 2.708{[10.620] 2.091| 4 ]13.500] 5. 250
4§ ¥ed, | 3h2 2.645]% | 9.000) 2.814]4 | 9.000] 2.825]4 } 9.500] 22004 [:0.750] 2,061 1 | 8.750]2.500}4 [10.750] k500"
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. Uigh | & |17.000] 2,160{5 |18.000] 2.870}3 jn.560] 5.511)2 }15.500] 707}k [12.250)2.872 3 [10.330}2.081|4 {12, 750{2.629
) ‘..g ¥ed. [ Lk 250} 2,754 [12.500] 5.872|4 f13.750f 2.629)k f12.000}4.760| 5 |15.600] 4. 393]4 |13.000] 2.849] 311,350 2.866.
. , Lov' | 3 P2.660] 6.02713113.660] ko163 4 112.5001 55673 | 9.33013.527] 3 ]12.660] 7.023]3 11,660 2.0015111.000(1. k14
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TABLE 5

. AMLYSIB OF VARIANCE FOR POSTTEST AND RETENTION TEST SCORES
1 OF THE IDENTIFICATION OBJECTIVE
, N Posstest Retention Test
) Content ‘
{ _SBource ‘ ar M8 F Prob. | ar MS F Prob.
Presentation Modes (a) [ 12,39 3.98 | < .01 6 | 13.9% k.13 | <.01
‘ 1. Mental Abilities (B) 2 3.3 | .-1.09 — 2 1.59 Ay -
H Thatland . " - AXB . 12 bsa| 14| <.25 {12 1.33 39| -
‘Within 63 | 3.6 1 su 3.36
" Presentation Modes (A) 6 { 22.97 3.98 | <.01 [ 12.53 157 | <.25 -
ﬂ 2 Mental Abilities (B) 2 | 53.86 948 { <.00 | 2 | 17.b06{ 2.18 | < .25
X Trrigation AXB 12 15.01 | 2.64 | <01 ) 12 | 8.64 | 1.08] -
Within 67 5.68 ' .} 65 7.96
U . - Presentation Modes (A) | 6 | 12.23 | 2.00 | <.20 | 6 | 1.66 dr | -
3 Mental Abilities (B) | 2 | 33.37 5.50 | <.01 2 | 24.62 3.54 | < .05
] India ) AXB 12 6.00 98| ~ 12 | 2.8 Ja -
_ ‘ Within 76 6.07 - 72 6.93
) s_ B 1 Presentation Modes (A) | 6 | 12,07 | 298 | <.05 | 6 | 100 | 19| <.25
3 4 | Mental Avilities (B) 27 7.2 1.78 | <.25 2 7.03 .95 —
; - ' + Labor S AXB - 12 | 62| 151 | <.25 |12 | s5.92 8o | -
E J ' Within . 63 b0k 58 7.31
. Presentation Modes (A) 6 | 13.34 152 | <.25 6 | 17.27 1.3 | <.25
) : 5 - | Mental Abilities (B) 2 |'38.56 | 40 f <.05f 2 |38k 309) <.20
: -g - Heat " AXB | 12§ 635 ) 5 -~ 12 9.3 | .5 -~
2 Within = . B Y11 8.20 56 | 12.44
Presentation Modes (A) 6 | 42.72 3.35 | <.01 6 | 20.18 2.00 | <.10
6 Mental Ability (B) 2 | k.69 | .3.27 | <.05 2 7.27 .72 —
Salamanders © axs © | 1.6 2| = |2|eal w&| -
Within W | 12.72 : 53 | 10.04
| Presentation Modes (R) 6 2,32 .55 - [ 6.23 1.28 | <.25
7 | Mental Avility (B) 2 |snqr | 12k <00 ] 2 | 56.68 | 12,68 < .00
§ .| ¥owntatns ‘ AXB 12 5.95.1 142 | <.25 | 12 8.24 1.83.| <.10
Within T 4.16 72 .48
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- Significant differences at or beyond the .05 level were found in
four of the seven content areas——-for three of the socilsl studies stimuli -
and for one of the science stimuli.. 'The content areas of "India" and
"Heat" reached the .10 and .25 levels of significance, and only "Moun-
tains produced no significant differences- among the. presentation mode

means.

Table'6 shows the results of the Duncan Multiple Range Test for
all treatment compsrisons and all subject matter content areas. In
these a_posteriori multiple comparisons tests the .05 level was used to
determine significance. The Motion Picture Sound treatment was predomi-
nently the most effective presentation mode, showing superiority to ome
Or more ‘of the other. treatments in six of the seven content areas. The
Still Picture Sound treatment showed super:Lority in three content areas;
the silent Motion Picture in two, and Print Sound, Print alone, and
'Sound alone each in one area. The least effective mode of presentation
was the 'silent Still Picture, showing inferiority for six of the seven
content areas. The silent Motion Picture, Print alone, and Sound alone
treatments were each inferior.to the Motion Ficture Sound in two of the
content aress, end the Sound alone treatment was inferior to the Still
Picture Sound treatment in one case. There appeared to be no discerni-
ble patterns of effects between the . social studies and .science subject
matter areas. . . .

Mental Ab ility Level

. A second ob,Jective of the study was the determination of the
relaticuships of mental ‘ability to the learning of specific identifica-
tion fr.ets in the seven different content areas. Subjects were grouped
for analysis at three mental ability levels: high, medium, and lowv. The
comparison of the performance by the three mental ability groups on the
immediate posttest was by a.two-way analysis of variance - combined for
all seven presentation modes. to determine the main effects of the men-
tal abili ty variable ‘The results of this analysis are presented 1n
Table 5 S . .

, Signif:l.cant dii‘ferences gt oxr beyond the .05 level were found
in five of the seven content areas--for two -of the social studies stim-
uli end for all three of the science stimuli. The content area of ,
"Labor" reached the .25 .level of significance, and only "Thailand" pro-
duced no significant differences among the presentation mode meens.

. Table 7 shows the ‘results of the Duncan Multiple Range Test for
all treatment comparisons and all subject matter content areas. The
subjects with High Mental Ability achieved significantly superior post-
test scores to either the Medium or Low Mental Ability groups in four
of ' the comparisons. In one comparison ("Salamanders") the High Mental
Ability subjects were superior to the ILow Mental Ability subjects.

s
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TA.'BIE6

SUMARY OF PRESENTATION MOIE POSTTEST AND RE‘EEN’I.‘ION TEST
_ ' FOR THE IDENTIFICATION OBJECTIVE

" Duncan Multiple Range Test (& = .05)
' Content ~ Posttest " Retention Test
MpS > Sp/Pr/S/Mp | Sps > S/Sp/Mp/Pr
Thailard | MpS > Sp/Mp/Pr
. L . ‘PrS > Pr
{ . 2 | MpS/SpS/Mp > Sp o
- Irrigation Pr/s/pPrs | MeS >8/sp
M e
{3 s |
{- India : MPS? Sp ‘
‘ | A " $pS/MpS > Sp pS >
y 5 . | Mp/Mps > Prs/sp/s/Pr
} Heat MPS/MP >8p - SPS > Sp/ 8/Pr
1 e | | "sPs/Mps/ > Mp/Sp/Pr/PrS/S
h Salamanders - | lsfpg ; §r/s"/M"/ S. Mp > Pr/PrS/s _
DE st - PP - Sp>S
H 7 - - " SpS > Sp/PrS/Mp/Pr/S/MpS
Mouctains o Sp/Prs > Pr/S/MpS '
s R .. Rt ol

vy
]

Lm-uwi twremmet
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-.-_"'f Interaction be-tween Presentation Mode L
;;fa.nd* Me‘ntal Ability Ievel ‘

: A third ob.jective of the study was the determine.tion of the in-
-' .tera.ctions Jbétween: the ‘seven visual-verbal: presezrtation modes and the
. three -mental sbility levels.  The, f'omparison was made by a two-way anal-
: ysis or. variance, and the results a.re presented in Table 5

Only one- interaction was significant at or beyond the’ .05 level .

- of significa.nce—in the "Irrigat\on content--—but three interactions v
. ‘were: significant at the- .25 level, In ‘order”to*discover. the: relation-
o ships of ‘presentation mode to’ ‘mental ability, a separate analysis was
. . made at each mental. ability level by means of the Duncan Multiple Range
y 0 Test’ using the .05 level to ‘determine significance. ' The results of the

, R mpargsons in which significa.nt differences were found are presented in
.Table o ; . :

TR R

: , When the splits by mental abi.'Lity level were examinc-"d, "the over-
~a.‘Ll superiority of the Motion' Picture:Sound and Still: Picture Sound _
treatments and the ini‘eriority ‘of the silent Still Picture-at all mén- .
-tal ability levels was found. ‘There was a decided: tendency for the: pic-
torial presentation modes . (with the: exception of the silent Still Pic-
- ture) to show & general superiority to the verbal presentation modes,
being particularly pronounced for the Low Mental Ability groups. The
_ one significant interaction revesled by the.analysis of variance ("Ir-
_rigation™ content) appea.red to be Telated to a shift from superiority of
" 'the Motion Picture Sound, Print. Sound, ‘Print dlone, and Sound alone with
the High Mental Ability groups to an inferiority with the Low Mental
. Ability gmups. e .

i Retention Of Learning

~ - The fourth obJective of the study was tb.e determine.tion of the.
o duration of “the’ learning as. measared by. a retention test from 10 to 1k
' days-after ‘the’ exposure to" ‘the. stimuli The two-vay: analyses of vari-
ance for -the retention tests e.re presented in:Table 5, esnd the results
.~ of the comparisons in which significant differences were found on the
--presentation modes and mental ability leve"Ls are presented in Tables
6 7, and 8. '

N There was a tendency ‘for the same patterns of difference to
prevail in the retention tests as in the- ‘posttests; with the superiority
- of the pictorial presentation modes becoming even more pronounced over
the verbal modes: ~ That is, the pictorial»modes tended to maintain their
i _,significantly superior positions -and “to reduce their inferior positioms,.
" _whéreas the verbal modes did ‘Just the opposite. .For the combined data
- from‘all mental ability levels-(Table.6), only in the "India" content
-~ did: the posttest differences fail to persist in the retention test. In
' ‘the’ "Mountains“ content differences were: found»in the retention test caly.
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COMPARISON OF MENTAIL ABILITY IEVELS ON POSTTEST AND RETENTION TEST
FOR THE IDENTIFICATION OBJECTIVE

TABLE T

Content

Duncan Multiple Range Test (& = .05)

Posttest

Retention Test

1
Thailand

2
Irrigation

High > Med/Iow

High > Med

3
India

. High/Med > Low

High > Iow

L
Iabor

5
Heat

High > Med/Iow

High > Tow

6
Salamanders

High > low

T

Mountains

High > Med/Low

High > Med/Low
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TABIE 8

UMMARY OF SIGNIFICAN‘I‘ COMPARISONS AMONG POSTTEST AND RETENTION TEST
‘ PRESENTATION MODES FOR MENTAL ABILITY IEVELS ‘

... ON IDENTIFICATION OBJECTIVE

* Content

Duncen Multiple Range Test (¢t = .05)

. 'Posttest

Retention Test

HIGH MENTAL ABILITY
#1 Thailand
{2 Irrigation

- #5 H_eaﬁ'-

. #6 Salamanders
#7 Mountains -

MpS > Mp/Sp/s

Pr/MpS/Mp/SpS/Prs/s > Sp

Pr > SpS/PrS/s/sp
Mp > Sp

SpsS > S

| Sps > Pr

SpS > Pr
Pr/MpS/Mp > Sp

Mp > PrS/Pr
MpS > Pr

Sps > Prs/s
Prs/sps > MpS/Pr

MEDIUM MENTAT ABILITY

#1 Thailand
" #3 Indla
Y, #i Labor
" #5 Heat )
#6 Salamanders

MpS > Mp/PrsS/s/Pr

MpS/SpS/Pr/Mp > PrS "

Prs > Pr

MpS > Sp

MpS/SpsS > Mp/Pr/s

IOW MENTAT, ABILITY

#1 Thailsnd SpS > Pr
#2 Irrigation - SpS > MpS/Prs/s/Pr/sSp
. #3 India MpS > Mp _
#i+ Levor 'SpS-> Sp SpS/MpS > Sp’
#6 Salamanders MpS > S Mp/MpS > Pr
32
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Although ‘the same general differences among mental ablility ..evels were
found on.the retention tests as on the posttests (Table 7), there was a
tendency for these differences to be reduced somewhat. C(n the splits

by mental ability levels (Table 8), in every one of the five content
areas In which significant posttest differences were found for the High
Mental Ability groups, differences were also found in the retention
test. However, in only one case was this true for the Medium Mentsal
Ability subJects and in only two cases for the Low Mental Ability groups.

Multi-Channel Effects

The fifth objective of the study was the determination of the
comparative effectiveness of single-channel (silent treatments) and
multi-channel (sound trcatments) presentation modes. Although there was
a noticeable tendency for the multi-channel modes to show gains over
the single-channel modes, these differences were statistically signifi-
cant in only two of the seven comparisons between the motion picture
modes, in two of the seven comparisons tetween the still picltures modes,
and in none of the seven comparisons between the print modes (Table 6).

- However, on the retention test these differences increased to three

comparisons between motion picture modes, four comparisons between stiil
picture modes, and three cases between print modes. In one case the si-
lent motion picture was superior to the sound motion picture. These
patterns of differences appeared to show no particular relationship to
the different mental ability levels.

Intra-Channel Effects

The sixth objective of the study was to determine the comparative
effectiveness of the differexrt presentation modes within each of the two
channel configurations (sound and silent). An inspection of the summary
data in Table 6 shows that, although there were few significant differ-
ences on the posttests—--the only difference being a very slight inferi-
ority of the still picture mode—more differences emerged on the reten-
tion tests with some indication of superiority for the pictorial over
the verbal presentation modes. These differences uld not appear to be
a function of the mental ability level of the subjects.

Summary of Findings

The analyses of the performence data for the Identification
learning objective or task resulted :in the following conclusions:

1. The Motion Picture Sound treatment was the most effective
overall mode of visual-vcrbal presentation, and the Still Picture Sound
treatment was the next most «ffective at all mental ability levels.

2. The silent Still Picture tredtment was the least effective
mode of presentation at all mental ability levels.
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3. The High Mental Ability subjects achieved significantly su-

:perior scores to either the Medium or Low Mental Ability subjects.

h The same general patterns of effectiveness prevalled in the

'retention tests.

5. The pictorial (motion and still picture) multi-~channel
sound) presentation modes were more effective than the single-channel
silent) modes. There were no channel-mode effects with the verbal
print) modes of presentation. These differences tended to increase in

' the retention test.

6. Intra-channel differences were found only in the delayed re-
tention tests, in which the pictorial presentation modes were found to
be slightly more effective than the verbal presentation modes.

Experiment Two: Comparison Objective

EXperiment Two was concerned with the Comparison learning objec—
tive or task. Those criterion test items in each of the seven stimulus
content areas that dealt with the- making of comparisons (i.e., the de-
termination of the likenesses, differences, or matching of things and
events) were analyzed to determine the effectiveness of the seven visual-

-verbal presentation modes as related to learners of different mental

ability levels. The meen performance test scores on both the immediate

posttest ang.the delayed retention test are presented in Tables 9 end 10.

Visual—Verbal Presentation Mode

.~ The. main objective of the study was the determination of the
comparative effectiveness of seven different visual-verbal presentation
modes in contributing to the learning of comparisons of things and
events in seven different subject matter content areas. The comparison
of the performance on the immediate posttest was meade by a two-way anal-
ysis of varience, the data being combined for all three mental ability

~levels to determine the main effects of the presentation modes. The re-

sults of these analyses are presented in Table 11.

Significant differences were found at or beycnd the .05 level in
three of the seven content areas--for one of the soclal studies stimull
end for two of the sclence stimuli. The content areas of "Irrigation"
and "Mountains" reached the .25 level of significence.

* Table 12 shows the results of the Duncan Multiple Range Test for
all treatment comparisons and all subject matter areas. In these & _pos-
terlorl multiple comparison tests the .05 level was used to determine
significence. The Motlon Plcture Sound treatment was predominantly the
most effective presentation mode, showing superlority to one or more of

_the other treatments in three of the seven content areas. The Print

Sound and the silent Motion Pichtbure showed superiority in one content

3k



. " TABIE
l.‘l rmmmmmmmszmmolmmmm
{ BY JENTAL ABILITY LEVEL OX TEE COMPAMISON ORJECTIVE ,
: W | w | ms | % | s “re '
] sf x} ein|] ¥ vll!'c'll!lol!vl! et T | o
l ‘\ ¥ H1gh | & | 8.750(2.500 4| 7.500{1,000[4] 7.250}2.061]u] 6.250 2.500{4 8.500]2,081 14| 8.250] .00} 7.000{1.825
i ui Hed. | 4§ 7.500] 577]4) 6.750]1.25004 | 7.000{2.160|u] 8.250[2.061fu| 6.500]1.000[u] 6.750| 1.852]u] 6.500]1.000
| ' Lov | b]6.750)3.258/u] 7.000|2. 204} 6.750 |s.707s] 5.500[2.001]u| 7.500] 500 )4 [ 5.750]2.227 %[ 6000113
'r R : g Rieh | b b.250{1.258]4 }av.250| 2.061 |4 [at.500 | 1,938 4 |15.500| 3.209[4 [25.000]1.632[u f13.%00]2. 896 5|13.200(2.280
{ o § tted. | b h5.000(2.260]7]15.162] 1,483 |4 [14.500] 3.000[ 4|22, 250} 1..258]% 15,250] 1,500 {4 }11..250] 1. 707| 4| 13.500{1, 722
_,S § Lov | & 113.000] 3.266{% |13.750{2.060 |4 f15.T50]1.707 |4 ]13.750 1.25.1]k 11.00013.559 | [12.750} .500|4]12.250]1.500
- {81gh ] b} 9,500 :..732'6 10.500] 1,018 |4} B.000(2.2504| 9.000|2.63¢| 3] 9.000]1.00008] 9.500]1.290(4] 7.%00{1.000
'1 ﬁi Med. | 6] 9.333|1.731|6] 9.266}1,169]6 10,0001, kan]u] 8.500] 1.732|4] 9.750|1.500]4 | B.250}1.258}4] 8.500|2.586
l Lov | 7§ 7.857|2.772[6| 9.000]{1.543]7] 8.571|2.3m|3] 6.650|2.525]3[10.333]2.08: |4 8,750]1.258|4] t.750{1.253
- . Righ | 4] 9.500]1.290]4 | 8.500]|1.290 4| O.250}1.707[u] 8.000]1.42k[s] 8.750 -9571%| 9.000{1.25414] 8.250]1.258
. ’ ag Med. | 4] 9.000f .826|4] 7.500]1.000 4| 8.000]2.250]u} 8.000]  .025[s 7.150]1.258 8| 8.750| .957)4] 8.250]1.258
g Lov ) 4{8.730|2.50004| 7.750|2.500|u} 7.250{1.500(4 8.250]2.755]4| 9.250] .957{%| B.750| .957{u| 8.250[2.061
J . 8ieh | b 18.500) .577|5]16.0002.000(k |a5.750}2. 2074 |13.500} 3,815 |4 |14.500 |1. 200 4 [15. 250} 2. 429 & 13.500(2.64s
"S Med. | b 15.250} 1,258 [u]13.250] 3. 304 {4 ]25.000 1. 428 [u] 122, 750] 2. 227]5 [av..200]1. 308 8 10.750" ".700|u[13,500(2, 380
- Lov |4 )15.250]|2.362 |k |12.500| A3k b |1b.250] 3.593(3] 9.660]2.886]u |13.500]1.000]% 12,507 . 1 (32|4]12.250}2.500
z 1 . 8igh | & [25.50012.082 [u}12.500] 1.91% (4 |ak.250] 2. 986 3] 22,330 2.081{ 4 |10, 250 2. 217]5 [12.400] 2 701|8] 9.750]2.217
o . 0 § | med. ) & 16,500 1,732 |4 11.000] 5,366 |4] 9.750]3.852 31 0.530] 11543 |11.660]1.527)8}) 9.2502.061 4] 11,750 2,362
& tov | 4113.250]3.095/4}11.500{ 1.732 |u 12,250 1.258(8 [ 10.750] 1. 8928 |10.750] .. 707{ 3] 9.000 5.000{4| 9.000| .826
i B1en | 4] 6.750]2.061[%| 8.000}2.160]3| 9.330]1.254[u| &,500] 1.290] 8.250]1.500|6 | 6.660)1.366]4] -7.c00]1.424
{ } ) s | Med, | b 7.000] .815]5| 7.000]|1.000]4] 8.750] .s00{4] 6.250 2.217]41 7.000|1.42%)6| 6.660}2.065|5| 6.4c0]1.526
- tov | 6 7.350{1.505{5] 6.600|1.64316| 6.000]2.607]u] 6.5002.516(s 7.000|1.825|61 6.160}1.72216] 6.330]1.652 .
. e . WABIE 0 o
, . . NETINIION TRED FIRFOMUNIE WEARS ATD STAMDAMD DEVIATIONS ON FREGINTATION WOIZS
R : BY JENTAL ABILITY LEVEL O TEE COMPARISON OBJECTIVE
”©s w 8p8 sp rrs .’ s
: L 10 4 e Ix} ¥ e|s] | o |n| ¥ e N T ) o8 | on| T | o
t Righ | 4] 7.000) 1.632| & | 6.750| 2.061f 3§ 7.660f .577|4] 6.0001.6825]4] 7.500] 2.380] 2] 7.500] .707|8 | 6.75¢] 500
. & HE Mad, | 41 7,500 2.914] 4 ] B.000] 1.825!3 ] 8.000] 1.000{ 4] 7.000] 2.825] 3] B.330] 2.081]& 7.250{1.258{% | 7.750] .95T
) 3 tev 2| 2.000| .000lk] 7.250] 2,062} 7,250 9573 7.330] .577]3] 7.000 :..uzlb 6.500{ 2,380| 4  8.500| 1.000
i ; 3 B1gh | 3[12.660f 3.224] 4 |ak.500| 2,380 & 12,250 2.061] & }13.000 2.000; & |12.500 x.m]u 13.750] 1.258] 4 112.000| 5.366
‘j -:‘i weg. | 5 |1.200] 2.280] 7 [15.000| 2.4k9fk fas..750] 1.500] 3[1. 330] 2.309|k 13.250] 2.986] 1 [10.000] 3.362] 5 [13.600] 3.435
T, " &l 1ov [u]as.250] 2,500} [L3.5002.526] 4 [15.250] 2. 707 4 L300 1.914] s 3.0 577| [ 750[ 1.300w fu1-250] 5.595
e |4 9.000] .816]5| 7.400] :..515'3 7.500] .577|4] 8.750| 1.258] 3| 8.660] 2.309[ 4| 7.750] 1892} | ©.750] 1,892
\; . ﬁi ¥ad. } 61 8.660]1.86116 | 8.830 :..;29]6 8.830| «752|4] 8.500] .5TTjM[ 9.750| 2.753| 4| 9.250f .s00]4 | 7.750] 957 )
E Lav | 7] 7.285|2.218}5 | 9.%00}1.516]7| 9.250]1.380| 3| 8.320] .577}2| 6.500| 4.959]3] 8,330 2.081{ 4 9.000] 1.825
. Hign | 5] 8.660|2.081{s | 8.000}2.160|4 | 7.750]2.217|3] 6.650) 2.081|% | 8,750 1.258] 3| 8.000] 2.645| & |10.500{ 1,732
E ‘i ked, | 3] 8.330]1.527[% | 7-250[1.707|% | 7.750]2.500|% | 8.000) 1.824| 6| B.000] L8164 8.750] .957]% [ 8.250 3.500
; Lov |&]8.250| .957|4 | 7.500{1.732{8 | 7.250}2.061|4 8.750{2.258| 4 | 9.500] 2. 380|4{ 9.750] 2.061f 3] 7.330] 1. 154
B1gh [ 4 16,250 50955 {17.2002.167{ 3 {13.000{ 3.464]2 f11.500 k.9'~9|h 134750 2.061(3 [13.350) 3.511( & |11.250]2.872
. ..‘s' Med. | 4 15,000{2,54 3|4 111.500{ 1.000 4 1, 500] 1.732]4 [11.250] 1.258] b fan. 200 2.587|4 [12,750] 2,629} 3 11.660]2.309
E Lov |3[15.35012.5163 13.666|5.231 |4 Jté.750]2.500( 3 |10. 330| 2.081] 3 [11.660] 4. 725 |3 Ik 330] 2,080} 5 [12.000(3.351
{ 5 81gh | & 1. 750] 1.707)% [r2.750] 3,304 |4 |12, 750) 2. 352 3 |12.000] 1.000! 3 [10.000 1.732]5 ha.koo| 2.190] 3| 9.333|2.309
’ 0 g | Kads | 413,500 3.785|4 [10.500{2.800| 5| 9.660}2.526% |10.000] 1.414] 3 }10.350] 2.525]4 |10.000} 2,360] 3 |11 000]2.000
" & Lev |5]11.5001 351113 }11.000| 1732} 4 [12.500) .577(5 [11.600] .854}z |ao. +707|3 |10.000} 2,000 2| 8.500] .707
{ % 21en |& | 6.500]1.732|s | 8.250]2.062]2 5.000] .000f] 8.000]2.360[3] 9,000 1.000]3 | 6.800] 1.303]% | 7.250|2,707
B *oa | ved. |4] 7.000] .816]5 | 6.400|2.509]4 | 7.500]1.000|% 5,000 1.610]% 54750, 2.06146 | 5.500] 1.2245| 6,801,483
Lov |6} 6.660] 3.204]5 | 6.000]1.581|5 1 6.400|2.108[4 ] 5.250]2.707]8 5.150] 50016 | 6.650] .815|5] 6.800|1.303
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ANALYSIS OF VARIANCE FOR POSTTEST AND RETENTION ’.EST SCORES
ON THE COMPARISON OBJECTIVE -

Poattest ) ] Retention Test
Content - : . — - - — -
Sourcs ar] M3 F | Prob. || ar MS F Prob.
. Presentation Modes () | 6| 2.45 .83 - 6] a2 43 -
1 Mental Abilities {B) - 2] 9.1 | 3.09 <.,10 2 2.66 | 1.02 —
Thailand AXB 12 2.66 | - .90 -l 22 1.01 .38 ~—
Within 63 2.95 54| 2.65 )
Prosentation Modes (A) 61 1.8 | 2.67 .05 6] 1.8 | 1.95 < .10
Ima ‘ion Mental Abilities (B) 2 6.34 | 1.4 - 2 Ja51| Loz -—
Hrgetio AXB 12 8.01 | 1.78 <,20f 12 6.09 | 1.09 -
Within 67| bb7 65 |. 5.87 ’
. Presentation odes (A) 6 4.66 | 1.72 25 6 A3 | .05
.3 Mextal Abilities (B) .2 3.54 | 1.22 — 2 2,45 .08 —
Todda AXB 2] 3.085) 1.06 - 12| 39.] 1 | <.25
Within 76 2,88 ™ 2.76
Presentation Modes (A) 6 2.56 | '1.23 - 6 2.28 > N B
§ Mental Abildties (B) 2 .32 | .66 — 2 3.10 .83 —
Lebor Ax® - w| .| ;| - 2| 226| .61 | —~
Within 63 2,07 ' 58 3.70
Presentation Modes (A) | 6 25.8% | L.39 < .01 6| 23.47 1 2.93 .05
5 . Mental Abilities (B} 2| 3460 | 5.88 | <.00f 2| .3z.60( -5 -
Heat AXB 12| 5.28 .89 - 12 7.91 .98 -
Vithin 6k . ) 56 7.98 |
Presentation Modes (A) 6| 36.521 6.4 | <.01 6 u13.96 | 2.70 .05,
6 Mentel Ability (B) 2] 1845 | 341 | <.050 2| 1356 | 2.62 .10
Selamanders AXB 1) .27 | 185 | <o) 12| 496 | .96 -
Within 6l s 53| 5.16
Presentation Modes (A) 6 L4 | 1.9 < .25 6 3.85 | 3.19 —
T Mental Ability (B) 2]. 1.8 | 4.00 < .05 2} 23.37 | 7.55 « .01
Mountains AXB 12 2,60 .88 —_ 12 3,53 | 1.1k -
Within T 2.96 ’ T2 3.09
. 36
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SUMMARY OF PRESENTATION MODE POSTIEST AND RETENTION TEST COME’ARISONS
FOR THE COMPA.'RISON OBJECTIVE

, Duncan Multiple Range Test (0 = .05)
Content - —
Posttest n Retention Test
1
Thailand
2 ' . L Mp > S/Sp/Pr
Trrigation MpS > Pr - - SpS > Sp/Pr
3 Prs/Mp > 8
India i
L
Lahor
5 S MpS > Prs/s/sp
" _ MpS > 8/Pr/sp Mp > S/Sp
Hea S © SpS > Sp
Salamg.nders MpS > 5pS/Mp/sp/Prs/s MpS > Mp/Sp/Pr/Prs/s
: - C o SpS > S
7
Mounteins ‘
- 37'
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area. The least effective modes of presentation were the Sound alone
and Print alone treatments, each showing inferiority in three of the
content areas. The silent Still Picture was.inferior in two cases.
There appeared to be no discernible patterns of effects between the so-
clal studles and scilence subject matter areas.

Mental Abllity Ievel

A second objective of the study was the detexrmination of the re-

-lationships of mental ability to the learning of comparisons of things

and events in the seven content areas. Subjects were grouped for analy-
sis at three mental ability levels: high, medium, and low. The results
of the two-way analyses of variance are presented in Table 11.

Significant differences at or "ueyond the «05 level were found in

"three of the seven content areas—-all fcr the science stimuli. The con-

tent area of "Thailand" reached the .10 level of significance.

Table 13 shows the results of the Duncan Multiple Range Test for
all treatment comparisons and all subject matter content areas. The
subjects with High Mental Ability achieved significantly superior post-—
test scores than Low Mental Ability subjects in three of the content
areas and to the Medium Mental Ability subjects in one of the content

: 8.1‘88.5 .

Interaction between Presentation Mode
and Mental Ability ILevels

A third objective of the study was the determination of the in-
teractions between the presentation modes and the mental ability levels.
The comparison was made by two-way analyses of variance, a.nd the results
are presented in Table 1l. : :

No interactions were significant at or beyond the .05 level, and
in only two cases were they significant at the .10 level. In order to
discover the relationships of presentation mode to mental abllity, sepa-
rgbe analyses were made at each mental ability.level by means of the
Duncan Multiple Range Test, using the .05 level to determine signifi-
cance. The results of the comparisons in which significant differences
were found are presented in Table 14,

When the splits by mental ability level were examined, the over-
all superiority of the Motion Picture Sound treatment at all levels were
found. The Still Picture Sound treatment was also qulte effective. The
Print alone, silent Still Picture, and Sound alone treatments. all demon-—
strated a decided inferiority, none showing statistical superiority in
any of the comparisons. There was a strong tendency for the pictorial
presentation modes (with the exception of the silent Still Picture) to
show an overall superiority to the verbal presentation modes at all men-
tal ahility levels. '

138
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U
; U TABIE 13
: COMPARISON OF MENTAL ABILITY IEVELS ON POSTTEST AND RETENTION TEST
[ FOR THE COMPARISON OBJECTIVE
| Duncan Multiple Range Test (¢t = .05)
! Content : .
: Posttest Retention Test
x L 1
f Thailand High > Low
{
] 2
Irrigation
s U 3
( India
?' y
Labor
: .
> High > Med/Low
Heat
0 ¢ '
Salamanders High > Med
a 7 > 1o
, Mountains gh W High > Med/Low
L
'
§ -
i
M
i
-
{ 39
|
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" Intra~Channel Effects

Retenbion of learning

The fourth objective of the study was-the determination of the
duration of the learning as measured by a retention test from 10 to 1

.days after the exposure to the stimuli. The two-way analyses of variance

for the retention tests are presented in Table 11, and the results of the
comparisons in which significent differences were found are presented in
Tables 13, 13 and 14

There was a tendency for the same patterns of difference to pre-
vail in the retention tests as in the posttests, with a superiority for
the pictorial presentation modés over the verbal modes. These results
held for all three mental abllity levels. On the mental ability lsvel
comparisons for the combined presentation modes ‘there was a tendency for
the differences to be reduced from the posttest to the retention test,
and one nev dirference appeared.

Multi-Channel Effects

The fifth objective of the study was the determination of the
comparative effectiveness of single-channel (511ent treatments) and
multi-channel (sound tleatments) presentation modes. Although there was
a noticeable tendency for the multi-channel modes to show superior gains
over the single-channel modes, only three statistically significant dif-
ferences appeared, all at the Medium Mental Ability level as shown in

" .Teble 14, Each of the m_lti—channel modes showed a superiority in one

case.

In only three cases—-two in the still pictures and one in the
motion pictures--~were there multi-channel effects on the retention test,
all favoring the multi--channel modes.

The sixth objective of the study was to determine the comparative
effectiveness of the different presentation modes within each of the two
channel configurations (sound and silent). An inspection of the data in
Table 14 demonstrates the superiority of the pictorial treatments (except
silent Still Picture) at all mental ability levels. The Motion Picture
Sound treatment was superior to the Print Sound treatment in three cases,
the Still Picture Sound treatment was superior to the Print Sound treet-
ment in two cases, and the silent Motion Picture was superior to all
other single-channel modes in one instance. In no case diqd the verbal
presentation modes show any superiority to the pictorial mcdes.

In the retention test these same patterns of superiority held

with the two motion picture treatments gaining in effectiveness over the
verbal treatments.
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TABIE 1k

SUMMARY OF SIGNIFICANT COMPARISONS AMONG POSTTEST AND RETENTION TEST
PRESENTATION MODES FOR MENTAL ABILITY LEVELS
ON THE COMPARISON OBJECTIVE

Duncan Multiple Range Test (@ = .05)

#5 Heat

#6 Salamaenders

MpS > Pr/Sp
SpS > Pr

~MpS > S/PrS/Mp/SpS/Pr/sSp

Content
Posttest Retention Test

HIGH MENTAL ABILITY

#3 India Mp > Sps/s - _

#5 Heat Mp/MpS > Sp/s

#6 Salemanders MpS/spS > Prs/s MpS > S

#7 Mountains SpS > Pr
 MEDIUM MENTAL ABILITY | = . . .. .. . . ... ..1. .

A Irrigation - MpS/Mp/SpS/Prs > Sp/Pr Mp > Sp/Pr

SpS/MpS > Sp

MpS > Sp/Pr/spS

'IOW MENTAL, ABILITY

#2 Irrigation SpS/MpS > PrS Mp > Sp/s
#3 India PrsS > Sp Mp/Sps > Prs
#5 Heat MpS > Sp MpS > Sp
#6 Salsmanders MpS > S/Pr SpS > S

4
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. Summary of Findings

The analyses -of the performance data for the Comparison learning
objective or task resulted in the following conclusions:

1. The Motion Picture Sound tr_eatment,was the most effective -
overall mode of visual-verbal presentation at all ipontal ability levels.

2. The Print alone, Sound alone, and silent Still Picture were
the least effective modes of presentation at a.Ll. mental o,bility levels.

3. The High Mental Ability subjects achieved significantly St~
perior scores to either the Med...am or Low Mental Ability subjects.

4, The same general ,patterns of ‘effectiveness prevalled in the
retention test. : ’ '

- 5. The multi—channel superiority over the single-~channzl modes
was only slightly apparent, on both the posttests and retentioa tests,
and then only at the Medium Mental Ability level.

6. The'pictorial modes (motion and still plcture) were superior
to the verbal presentation modes at il mental ability levels, on both
the posttest and retention test, with the ex"eption of the silent Still
Picture. .

Experiment Three: Classification Objective

Experiment Three was concerned with the Classification learning
objective or task.  Those criterion test items in edach of the seven stim—
ulus content areas tha required categorizing, cconceptualizing, or group-~
ing of phenomena with respect’to certain attributes or relationships were:

- analyzed to determine the effectiveness of the seven visual-verbal pres-—

entation modes 'as related to learners of different mental abllity levels.
The meen performance test scores on both the inmediate posttest and the
delayed retention test are presented in Tables 15 and 16

Visual—Verbal Presentatiori Mode -

The main objective of the study was the determination of the
comparative effectiveness of seven different visual-verbal presentation
modes in .co'ntributing to the learning of classification of phenomena in
seven different subject matter content areas. The comparison of the per-
formence on the immediate posttest was made by two-way enalyses of vari-
ance, the data being combined for all three mental ahility levels to
determine the main effects of the presentation modes. The results of
these analyses are presented in Table 17,

A significant difference at or beyond the .05 level was found
only in the "La.bor" stimulus content area.

“lip
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TABLE 15

FOOTTEST FERVORMANCE MEANI AND STANDARD DEVIATIONS onmmmnm-l
BY MENTAL ABLLITY LEVEL ON THE CLASSIFICATION OBJECTIVE

T. WS “p Sp8 ] Sp s Pr 8
L1 S I 1 A 4 c |4} X ¢ {u] X e (o] | ol T | o ju] £ | o
2120 | & 15.500] 2,645 4 J13.500] 2.73214 |15.250] 1.500 Ju l13.25011.258) b 12k, 5000 .577|4 |13.750]2.217|4]13.000}2. 250
—03 Med. | %]23.000{2.265]4 23.500| 2.914 4 |13.500] 1.000 4 |12.250]1.500) 4 |23.000] 5.5.5|% [11.250] 1. 707| by22.250(2.872
é tov '} 4 [12.750|2.753| % [14.000] .42k |k 22.000] .815 {4 f10.500]|2.516] 4 ]13.000] 4. 7604 }10.500] 2.732)4 |12, 750 | 1. 500
gy Hen | 8] s.500] .577[%| 5.500 1.722{u | 5.250] 3.201 4 | u.250}2.062|u | 3.750] 1,892 4 | €.250) .500|5| 4.boo2.073
«% Hed. | 4] s.750§2.258]7| v.572|1.738]% 1 4.750]2.892 4] 3.750]|2.707¢ 4 | S.500{ 1.732 |k | b.000| 1. k2k|u] L.o00|2, b2k
E tov |43 4.750] .s00{4{ 5.250{1.707|%] %.750] L9574 | 3.500]3.290| 4 | k.250} 2,062 |4 | &.750{1.707{4] 4.000]1.612
B1gh | ¥ |1 .750)2.872|6 {10.666]2.943]2 (L5.000] 2.000 |4 | B.750{2.629] 3 |10.665] 2. 2544 [12.500]2.082| 411,000 |2.632
ni rad.' | 6 111.000]2.78816 110.666) 4,131 |6 12.166]2.401 Ju | 9.750] 5.201) | 9.250] .957|% [20.000 2.632]4 122,000 ]2, k9
tov | 7i02.428|2.209|6 [10.833|2.236|7 11.285]|2.253 )3 10.666|2.516] 3 [11.333] 1.527{4 } 9.500{2.250| 12,000} .B17
High | b 22,750 .957|u |10.000|2.943¢k he.250 2.500 |4 [10.250[1.250] & § 9.750] 2.500]{ % [10.250]2.852 ]t |11. 000 |2, kug
413 Red. | & |10.250]2.217{4 }10.250] .957]4 p2.500}1.000 |4 | B.25012.061{ 4 |12, 750| 2.258|4 |10.250] .957]%| 9.000%,162
tow ) u|12.500|1.0004| 7.250]2.362 |u }2.500|2.886 |+ | 9.250]3.304|4 | 5.000}2.160}k | 9.750i2.986}4] 9.250}2.258
Bigh | & [16.250]1.258|s [15.400]|2.302 |4 15.250| .957 |4 [14.750(3.258]4 M1.500] 3.41s5 |4 [13.750] 1.892]% [13.000 |3. 366
n;é Fed. | M [12.000]3.559|4 [13.500]|2.290 {4 hS.000]1.825 |4 113.000]3.366]5 [13.400[2.073|4 [22.500]1.000 |4 |13.250 [2.872
sow [ M{13.250[2.062{b {12.750| 1.892 {4 4. 750{1.500 |3 | 9.666{1.154 & 13.T50[2. 562 (b {12.0002.708{k [13.500 (1,752
L | stgn | 4| v.000|r.s2u 6| 4.750]2.258 [ | 6.500]2.7352 |3 | u.666]3.25% |4 { 4. 250] .957]5 | 6.000{2.582 (k| &.000 '.81.6
oo. ked. | 8] 5.750]2.268]u § b.500)2.290 | | 5.500)2.081]3 ] 3.000|2.645}3 | 5.000|2.000)4 | 5.000} .Ba5{u} 3.250 j2.500
'; Tov | 4] b.750]3.304{k | 3.750}2.500 1% 15.000}1.825 |4 | 4.00012.16014 ! 3.500]2.290(3 | 4.333{2.25L (4} 3.500 {1.290
Bagh ) k] 6.750] .s00]u| 6.250 .957]3 ]6.000|2.000 4 | 6.000|L.250)% | 6.255)1.500|6 ] 5.833]2.4704] 6.500 |1.290
‘v 3 | vea. | 8) s.000]2.825]5 | 5.600]1.100 |4 [6.250] 9574 | 6.250] .957|% | 7.000 8176 | 6.00u]1.261]5] 6.600] &%
tov | 6] 5.666]1.632|5] 5.200}2.095 |6 | 4.83312. 72214 | 5.750[1.500{% | 5.500|2.290(6 | 6.666| -.515[6 | &.000]1.673
TABLE 16
) aseon T2 S s ommmmm o
#ps ¥ Sp3 -Sp Pr3 Pr 8

LIS 4 e |8l T e |8 X e g X e |8 X | ¢ |} X c Rl ¥ | ¢
High | & [24.750] 3. 364 |4 h12.250) 1. 707 3{ 25 .333] 1.527| 4} 12.250] 1.500| 4 j11.250{ 2.872 2 [11.500{ .707}% {10.500(2.081
-!3;. Med. | 4 12.750[2.872|% |L1.750|2.986] 3| 12.666] 2. 305] 111,500} 1.290] 3 [22.333) 3.2x41 % {10.250]2.872] 4 [10.000]2.581
& Tovw 1213.000] .000{% j11.750)1.707)4}11.000! 1. 4241 31 9.000] 2.645] 3113, 333] 2.516) b B.000]2.9u3]4 |12.250]1.892
§ figh | 3| 6.000] .000]% ] 5.500]1.290]% ‘7.000] .8156|% §.000| 1.414| 4| 3.250[2.985|% | 6.500|2.000[4| 4.750]|2.268
u‘é, Med. 15 3.80011.09537 5. 7142700 4] S.500!07 Lol 3] 5.666]1.527) 4] 4.s500] 173216} 3.250(1.707|5( 4.600(2.516
E Llow |4]5.000| .B16)4| 5.750] .957)%| 5.750| 1.256{4| 3.000{2.%14] 3| 4.000]2.000|4| 3.750{ .500%} 3.250| .500
Elgh |4 10.500}2.081)5 | 9.800]3.12.4|4}12.500{ 1.000 4 |22.500] 1.732} 3 112.666] 2.527| 4 |13.250|2.707] & [11.507]3.696
'\g Med. |6 9.333]2.632]6 [11.000{2.4k9(6[20.833] 1. 472 {4 11,250} 2.629] 6 {11.250] .957|% |rr.250]2.629]% 9.:750 3.593
tov }7[12.857|2.573|5 | 2.600|1.516|7] 9.428[2.760]3|11.335]3.785] 2 |11.000] 2.828|3 | B.685| .57TI4] 9.750{4.500
" Bigh |3 25.66612.25% (4 133,250]2.061 {4 11.000] 2. 4143 111, 333/ 1.527¢ % (10.000)2.828] 3 [10.000]1.000{ & {14.000{3.559
-'g Ved. |3 R0.666) .5TT)% |10.500]2.91% [4121.000]2.000]4 |10.500|3.250} 4 {20.750] 2.986|4 |- B.250{2.629(4 10.000(5.773
tov |4 h1.500|2.514 4 ] 8.750}2.362]4] 9.000 1.uh‘lh 10.250{7.753{ % J11.750{2.217}4 {12.000[4.690| 3] B.564[1.15%
Bigh {4 06.25071.500 |4 |14 ,200f2.588|3{13.000|2.732}2[15.500| .707|% [13.000]2.943]3| 9.000|4.582{% [13.000|4.282
0\§ Med. |4 p2.750|5.560 [ {13.750]1.500 |4 [12.000]2.260 |4 |13.500| 2.081 | 5 }12.800| 2.049]4 |s4.500| .577]3[20.333]2.516
Iov |3 R3.33312.081 |3 {11.666]2.001 |4 112.00012.828 3] 8.666|1.527| 3 |15.000]2.645| 3 [11.333]1.527]5 [13.k00(3.646
E Bigh |4 |.250|1.258 |4 1 3.500|1.200 |4 | 5.750}2.061|3] k.333]2.154]3 | 3.666]2.516|5 | 6.200[1.203]3| 3.666] .577
oE Zed. (& [5.500{1.732 (4 § §.250{2.22713 5.333{2.254 {4 3.500{2.526]{3( 5.000{2.000[% [ 3.75012.217) 3 4.000{1.000
?{ tov |4 |4.25013.304 |3 ] 2.666{2.516]4| 5.000) .B1675{ k.Lool1.516)2] 2.500] 7073} b.333| .577]2| 2.500} .707
 gimen 4 16.750] 95714 | 6.500|1.290(2] 7.000] .000|4] 6.500}1.000]3} 7.000]2.000|5 | 6.000]2.000)4] 6.750) .957
9-{; ded. |4 6.7507 957 (5 | 6.400)1.516 4] 6.500]1.000]4| 6.500]2.00004 { 7.250] .500|6 | €.333]1.210)5}) 5.000(1.220
E Lov 16 ]6.500]2.0u8[5 | 5.000]1.424 5] 5.000]2.095 |4} 5.250] .957]t] 6.000{2.000[6| 6.333] .B16|5| 4.%00[3.6u6
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TABIE 17

ANALYSIS OF VARIANCE FOR POSITEST AND RETENTION TEST SCORES
. ON THE CLASSIFICATION OBJECTIVE

Content Posttest letention Test
Source ar MS F ' | Prob. | af MS b Prob.
Presentation Modes (A) 6 10.175 | 2.009 .0 . 6 %.713] 2.631 | < .05
mi'm‘l Mentsl Abilities (B) 2 26.583 | 5.250 < .01 2 13.015 | 2.327 | < .10
AXB 12 3.070} .606 — 12 5.887 | 1.052 —
Within 63 5.063 | 54 5.591 )
2 Presentation Modes (A) 6 2.856 297 — 6 8.785 | 4.157 | < .01
Irrigation | Membal Abilities (B) 2 2.470 .862 -— 2 T.675 | 3.632 —_—
AXB 12 1.€93 .589 _— 12 4,205 | 2.032 | < .05
Within 67 2.864 65 2.113
. 'Presentation Modes (A) [ 7.950 | 1.501 < .25 6 2.756 RIT) —
Ingia Mentel Abilities (B) 2 2.6832 53k -— 2 | 24,453 2,458 | < .10
AX3B 12 3440 630 -— 2 8.2 | 1407 | < .25
Witkin 76 5.255 T2 5.870 | -
Y Presentation Modes (A) 6 12,2361 2,711 | < .05 6 5.753 621 -
Labor Mentel Abilities (B) 2 5.132 | 1.148 -— 2 | 15.816| 2.258 | <.25
" AXB 12 7.786| 1.740 | < .10 § 22 7.943 | 1.135 -
Within 63 4.h68 58 | 7.001 '
Presentation Modes (AY | 6 | 11.102| 2,80 | <.10{ 6| 9.272} 1.188 | -
xjat Mental Abilities (B) 2 14.878] 2.921 | < .10 2 8.788 | 1126 -
AXE 12 7.619| L.hge | <.25 § 12 | 313.610) 1.3 | < .10
Within 64 5.090 56 7.800
p Presentation Modes (A) 6 5.768] 2.07% | < .10 6 6.202 | 1.851 | < .10°
Salamanders | MeDtel Ability {B) 2 | .5.143] 1.849 | .<.25 2 5.6371'| .79 | <.25
AXB 12 3.323] 1.135 - 12 2.460| ..151 —
Within 60 2.780 53 3.288
Presentation Modes (A) [ .560 .32 — [ 2.780 | 1.8 | < .25
Mounznms Mental Ability (B) 24 8.27%) 5.054 | <.01 2 8.800 | L.490 | < .05
AXB 12 2,789} Y703 | <.104 212 1.530 .660 —
Within T7 1.636 T2 1.960
bk
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The results of the Duncan Multiple Range Test (Table 18), used
to make multiple comparisons among all the treatments for the "Labor"
content, showed the Motion Picture Sound and Still Picture Sound treat-
ments significantly superior (at the .05 level) to the other treatments.

Mental Ability Ievel

A second obJective of the study was the determination of the re-
lationships of mental ability to the learning of classifications of phe-
nomena in the several content areas. Subjects were grouped for analysis
at three mental ability levels: high, mediuwn, and low. The results of
the two-way analyses of variance are presented jn Table 17.

Significant differences at or beyond the. .05 level were found in
two of the seven content areas--for "Thailand" end "Mountains.” The
content area of "Heat" reached the ,10 level of significance.

As shown in Table 19, the Duncen Multiple Range Test for all
treatment comparisons found the High Mental Ability groups performing at
a significantly superior level to the Medium and Low Mental Ability
groups for the "Thailand" content and to the Low Mental Ability group
for the "Mountains" content.

Interaction between Fresentation Mode ,

‘and Mental Ability Tevels

A third objective of the study was the determination of the in-
teractions between the presentation modes end the mental ahility levels.
The comparisons were made by two-way analyses of variance, presented in

Table 17.

No irterasctions were significant at or beyond the .05 level, snd
in oxrly one case wa.s there an interaction at the .10 level. In order to
discover the relationships of presentation mode to mental ability a sep-
argte analysis was made at each mental ability level by means of the
Duncan Mwltiple Range Test, using the .05 level to deteruine signifi-
cance. The results of the comparisons in which significant differences
were found are presented in Table 20.

When the splits by mental ability were examined, an overall su-
periority of the Still Picture Sound treatment and inferiority of the
silent Still Picture at all mental ability levels were found. There was
a tendency for the pictorial presentation modes (with the exception of
the silent Still Picture) to show a general superiority to the verbal
presentation modes at the High Mental Ability level.

Retention of Iearning

The fourth objective of the study was the determination of the
duration of the learnirg as measurﬁii’_ by a retention test from 10 to 1k
. )



TABIE 18

SUMMARY OF PRESENTATION MODE POSTTIEST AND RETENTTON TEST COMPARISONS
FOR THE CLASSIFICATION OBJECTIVE

ERIC

Duncan Multiple Range Test (@ = .05)
Coxtent ,
Posttest ' Retention Test
1 : MpS > Sp/S/Pr
Thailand - MpS > Pr SpS > Pr
2 SpS > Sp/Pr/s/Prs
Irrigation Mp > S/PrS .
3
India
)
Labor MpS/Sps > S/Sp/Mp
? SpS > Prs/Pr/s
Heat i T[ET
6 Sps > PrS/Mp/ S
- Salamanders sps > Pr5/Sp/s . MpS > S
1 s> S
Mountains 4p5/Px

2=
)
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COMPARTSON OF MENTAL ABILITY LEVELS ON POSTTEST AND RETENTION TEST
FOR THE CLASSIFICATION OBJECTIVE

TABLE 19

Content

Duncan Multiple Range Test (o = .05)

Posttest

Retention Test

Thailand

High > Med/Low

High > Low

2
Irrigation

India

High > Ilow

Labor

High > Med/Iow

Heat

Salamaenders

High > Low

T
Mountaiis

High > Low

High/Med > Low

b7




"days after the exposure to the stimuli.' The two-wey analyses of variance ]
for the retention tests are presented in Table 17, and the results of the :
comparisons In which significant differ.inces were found are presented in

Tables 18, 19, and 20. -' 1

The same general pattern of effects was maintained on the reten-

tion tests in two of the four content areas where differeaces were found A
on the posttests. In addition two other content areas showed retention . i)
test differences. These differences followed the ssme pattern as the '
posttests and predominantly favored the pictorial presentation modes . E
(with the exception of the silent Still Picture) over the verbal modes ) ; }
this superlority becoming even more pronounced. That is, the pictorial
modes increased thelr significantly superior positions, wh:reas the ver- .
bal modes increased their inferior positions. The differences among the ‘. i
mental sbility groups for the combined presentation mode data (Table 19) L
Increased from significant differences in two content areas to differ-

ences in five content areas, all showing a superiority for the High Men- [
tal Ablility group. ‘

Multi-Channel Effects ' o J

The fifth objective of the study was the determination of the )
comparative effectiveness of single-channel (silent.treatments) and multi- }
channel (sound tr_eatments) presentation modes. Although there was =2 -
notliceable tendency for the multi-channel modes to show superior gains
over the single—channel modes; these differences were shtabistically sig-~- }
nificant in only one instance between the motion picture modes and two :
instances between the still picture modes. No differences were found
between the print modes. None of these differences persisted when tested .
for retention about two weeks later, although one additional difference ' l
appeared favoring the multi-channel mode (Table 18). When the data were -
split by mental ability level (Table 20), three differences appeared
favoring the multi-channel modes and cne favoring a single-channel mode. : JI
These differences appearing for the High and Iow Mental Ability groups. .

Intra—-Channel Effects C ' '_]

The sixth objective of the study was to determine the comparative
effectiveness of the different presentation modes within each of the two
channel configurations (sound and silent). An inspection of Table 18
shows a superiority for the Stlll Pilcture Sound over the Print Sound in ) .
‘two content areas. On the retention tests a distinet advantage for the - i
motion picture and still picture _resentation types developed over the -
print types. When split by mental ability level, motion pictures and
still pictures were each superior to print in four instances, and in no
case did the print show superiority (Table 20).

[

Lseraia

Summary of Findings

The analyses of the per;t‘omanée data for the (Classification
Q"‘aarning obJective or task resulted in the following conclusions: °

ERIC B g
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TABIE 20

TR PN AT oA e A e e s g e e e

SUMMARY OF SIGNIFICANT COMPARISONS AMONG POSTTEST AND RETENTION TEST
PRESENTATION MODES FOR MENTAL ABILITY IEVELS
ON THE CLASSIFICATION OBJECTIVE

Duncan Multiple Range Test (& = .05)

. Content :
Posttest Retention Test
HIGE MENTAL ABTILITY

#1 Tailend SpS > Pr/Prs/s

MpS > 8
#2 Irrigation SpS > S/Prs

Pr/MpS > PrS
#3 India SpS > Sp
#4 Lebor MpS > Sp/Mp/SpS/PrS/Pr
#5 Heat MpS/Mp/SpS > PrS MpS/Sp/Mp > Pr

. #6 Salsmanders

SpS > PrS/Mps/s -

MEDIUM MENTAL ABILITY

#2 Irrigation Mp/Sp > Pr

#4 Labor Prs/sSpS > S/sp

#5. Heat , Pr> S

#T Mountains PrS > MpS PrS > S

IOW MENTAL ABILITY

#1 Thailand MpS > Sp/Pr
. Frs/s > Pr

#2 Irrigation Mp/SpS > Sp

#5 India _ : MpS > Pr

- #4 Lebor MpS/Sps > Mp

#5 Heat SpS/PrS/Mps/s > Sp | Prs/e/Mps > Sp

#7 Mountains Pr>S MoS > S

k9
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'l.' The Motion Picture Sound and Still Plcture Sound treatments
were more effective modes of visual-verbal presentation than the silent
Motion Picture, sllent Still Picture or Sound alone treatments.

C. The High Mental Ability subjects achieved significantly su-
perior scores to either the Medium or Low Mental Ability subjects.

3. On the. retention test the plctorial presentation modes re-
sulted. in predominantly higher achievement than the verbal modes.

4. There appeared to be little difference in achievement between
single-channel and multi-channel treatment groups.

5. There appeared to be little difference in effectiveness among
media types within each of the channels on the posttest. However, there
was a declded superlority for the motion picture aud still picture pres-
entation types over the print types or the retention test.

Bxperiment Four: Generalization Objective

Bxperiment Four wns concerned with the Generalization learning
objective or task. Those criterion test items in each of the seven stim-
ulus content areas that dealt with the drawing of generalization from
concepts to formulate principles, rules, or laws were enalyzed to deter-
mine the effectiveness of the seven visual-verbal presentation modes as

.related to learners of different mental ability levels. The mean per-

formance test scores on both the immediate posttests and the delayed re-
tention tests are presented in Tables 21 and 22.

Visual-Verbal Presentation Mode .

The main objective of the study was the determination of the
compare’ ive effectiveness of seven different visual-verbal presentation
modes in contributing to the learning of comparisons of things and events
in sever different subject matter areas. The comparison of thc perform-
ance on the immediate posttesitc was made by two-way analyses of variance,

the data being combined for all three mental ability leveis to determine

the main effects of the presentation modes. The results of these analy-
ses are presented in Table 23.

Significant differences were found at or beyond the .05 level in
two of the seven content areas ("Irrigation" and "India"), both social
studies content.

The results of the Duncan Multiple Range Test (Table 24), used
to make multiple comparisons among all the treatments, showed an overall
superiority for the Print Sound, Still Picture Sound, and Motion Picture
Sound treatments to the silent Still Picture, Sound alone, and Print
alone treatments. '

50
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TABLE 21
JOSTIEST PIXFORMANCE KEAND AXD BTAXDARD IEVIATIO!
3Y MENTAL ABILITY LEVEL ON TUE GENEPALIZATION OBJELIVE

¥4 QF PRESENTAZION JOIES

ws [T 8p8 8p P8 Pr .8
l!fl‘!w!l!cll!v.l!t!lfﬂnr!w

Htgh || 8.500]k.29014 ] 7.500] 5T7|4] 9-250] 3.258]% | B.750]2.500]{ s 1 B.250| 2. 7074 | 8.250}2.227{4! 9,000|2.652

..a Hed, k| 8.250[1.258) 4] B.50012.6L5}6 ] 8,000 .000|4 | B8,000[3.k2k| ] 8.000| .816|4] 6.750|2.500)%( 9.000(2.260

tov [ 4] 7.500{2.924]4 | 8.250 {2,500t | B.500[2.732{t [ 7.250| .500{4 [ 7.750[2.707(4} B.000] .G26(u| 7.750] .957

5 Bigh | #J15.00 [2.b20]k [13.75 |3.403|4 [15.00 J2.9%3(4 |25.00, |2.62b{k f27.00 j2.360{4 [16.75 |2.262]5]|1m,20 |3. 118

ol B | Hed. | b]2b.s0 |3.000|7]2k.00 [2.708]L hb.50 [2.645]0 fak.2% |2.500|b 22,75 |3. %064 |1.25 {2707 ]800, 75 [2.500

E tov | bjibeso |2.732]6 Jakuso |2.506]% |50 [2.081fu hw.as | .soo)h fau.s0 | 1.92ufu hoo |2.582 k150 {2,081

High | &1 8.750}2.227)6 | 7.333)2.085]% | 7.250] .scoft| 6.250]1.500] 3] 8.000]2,000]4} 7.250{ .957}u| 3.500) .92

ni Hed. | 6] 7.00011.67316 | 7.333| .627|6 | 7.500|2.073[% | 5.500{1.732]t} 7.500]2.924(t | 7.250| 2.€29[0 6.500{ 2.000

tov | 7] 6.7182.253{6] 7.2661.169]7 | 7.285|2.138]5 | 5.666]2.527]3 | 7.333| 2.25% |t | 5.500]2.000 u| 5.500]2. 580

| High [ 4] 9.500({1.000| 4| 9.000 [2.Lbg|h | 8.250[2.500 |k | 9.000| .000|k | 9.500] .5TT|4 | 9.500! 1.732|t| 9.500{2.732

.g Hed. | b] 8,500 2.732|4 | 7.750 |2.258% | B.750]|2.258(4 | 7.750]|2.500}% | 9.000| .816|4] 7.000f 3.L5k |k 8.250[2.562

Lov [k} 8.250) .500}4 | 7.000[2.309]4 ) 7.000{1.825]k | 7.250]2,500]k | 7.000{1.424[4 ]| 9.250]2.852]k] 7.250}1.707.

Righ | k| 8,250]2.06115 | 8.200| .836|4 | 6.750]3.30u|u | 6.500[2.732|% | 8.500} 3,315}k | 6.250] .500|4( 7.500|2.380

..:'l; Med. [ b 6.500|2.082b | 6.500 |3.73214 | S.500{1.732{k | 7.000]2.825(5 | 7.400[2.2k0]k | 6.250|2.061 k] 7.2%0] 2. 70T

tov |&] 5.750[1.258]b | 6.500 |1.000[% | 7.500] 5773 | 5.000]|2.732]k | 6.750]2.986]k | 5.250 2.629 u | 7.750|2.227

£ | xsgn | % 23,500 |2. 580 |6 125000 [2.624( 3 |13, 335]2:082 |8 hs.000f .827]% R2.500 2,380|6 [13.166 1. 329 {4 {10.750| 2,500

o g | ved. |4 r2.500} .577]5 |22.%00 [2.673] f2b.000{2.000|4 R2.250]2.892[k hL.ScO|2,081)6 |13.166|2.722 |5 |11.200{2.48%

tov |6[11.000(2.290(5 j11.400 |2.200]6 [12.000]3. 702 {% | 9.750| .957|% Lo.500} 19266 111 3335|2.752]6{10.056]3.511

'-5 atgh | b | 9.750|2. 7074 |19.000 {2,160}k 11,000 2,254 |3 | 8.0004k.582|k 0. 750]2.500 |5 |10.200}2. 337 |4 |10,000{ 2. 424

o3 {ked. [ 410,750 2.87214 120,250 [2.872] [1L.250] .957|3 [10.000(3.605 (3 [L0.666[2.092 1k [11.000( 2.632(k [12.000[2. 309

5 tov |4]n.250) .500|% J10.750 [2. 7074 |10.500]2.2901k | 9.500|2.000(b [r1.500|2.000 |3 |12.000}2.645 | 9.500]2.:30

TABLE 22
'FETENTION TEST PERFORMANCE MZANS AXD STANDARD DEVIATIONS ON PRESENTATION JOIES
. BY MENTAL ABILITY LEVEL ON THE CENCRALIZATION ORJECTIVE
HpS L 8p3 R PrS P - 8
"X o 8] ¥ | o8l X | o v} T 1 » |8 T | o n| T e | T | o

Righ | M| 6.500{2.752(% [ 8.750{ .500(3| 9.000| 1.000(4] 9.5¢0.580(%] 8.500(3.732{2( 8.600{ .000|4| 8.500{2.032

'..E Med. | b} 8.500]2.380] ] 7.500[2.516]5| 8.000] 1.000[4 | 7.000)2.445|3| 6.666{1.528 8 | 7.750] 2.500|u | 8,250 .957

4-5 tov j2| U500 .707jb [ 9.250]2.500(% ] 9.250]2.500]3 5.333 .577|3| 9.000] .000[t]8.750} .957u} 6.250[2.207

€ | Bten | 3J18.333{2.527| % [27.500}2.2b0[ [16,250f 2,217k |ak.250 2,707 )% [25.750 3,553 4 P4.es0] o5 7l6 |2k 000)2.943
ui ¥2d. | 5 [15.200{2.789) 7 lab.k2g9[2.299]k |16,500] 2.000| 3 [24.666}2.885| 4 |11.5c0{3.209]t [13.000] .815]s|11.000|2.k24 |.

'g tov §&|1b.500] (STT|% J12.500 |3.626)4 f24.250| 2.753]k |13.250| 2.629] 3 [11.000]2,000 |4 }10.750] 2. TOT] 4 |13,750| 2.258

Htgh | b 7.000[2.943{ 5 { T.k00]2.073{0] 8.550{ 2.258]4 ] T7.250]1.238]3] 8.866]1.527 )4 | 8.000) 2. 424 4] B.500(1.000

-~I§ Med. | 6] 6.333[2.169]6 | 7.500f1.974{6 | B.266] .752]% | 5.750/2.707{%| 7.250 [2.227|% | 7.000|2.581| 4| 6.750]2.753

Tav |7} 7.242{1.214]5 | 6.200]2.483| 7] 6.7%| 2,603 3| 5.666|2.526]2] B.50012.22113| 7.000] 2.732|4] 6.000] .826

High | 3| 8.333]2.081| % | 7.500]3.109]% | 8.250} 1.707|3{10.000}2.000]4 ]| 7.500]|2.250(3 | 8.000| 2. 722l |11.250] .957

.-g Med. § 3] 6.666]2.309|% | 6.750]7.707]4 ] 7.750]2.362]4 | B8.000{2.L24]|b] 9.500]2.290 b ] 8.500|2. 393k |10,000]2. 260

‘tov | 4] 7.500{1.924] 4] 6.250[2.500|4 | 8.250]2.362]u | 7.250]|2.061}k | B.250]2.986|u | 8.750] 2.753] 3] 7.000]2.645

Etgh | k| 8.25011.500]5 | 8.200) .B36(3| 7.666|1.527|2 7.000}2.b2t]u]| 7.000]2.160{3] 6.666] 2.527|u| 6.750]{2.753

"g Hed, 4] 5.750] .527|b| 6.000]2.b243k | 9.750]2.872{k ] 6.150]1.258]5 ] 5.800|1.035 (%] 7.000) 2.825} 3] 7.666] .5T7

Lov | 3] 6.000|2.732] ¥| 7.000|1.000|41 6.500]1,290|3] k.666{2.254]3] 6.333]2.695]3] 6.333| 2.082 (5| B.000[2.549

s. Btgh | | 9.500} .577)4 [10.500{2.924 |4 9.500] 2,290 (3] 7.656]2.516]3r2.000{1.732|5] 9.600] 2.073l3| 9.666]k.725

v § | Hed. | h120.5005.000]| 4 | 9.000{2.154] 3 [10.666] .577|%| 9.500]2.722]3 |10.6652.081 4] 9.500] 2. 330] 3]10,3832.527

tov | k|11.500|1.290{ 5| B.666|2.209]4 | 7.250]2. 362 |5 j10.400|2.509]2 | 9.c00|2.828|3 |10.666) 2.15u)at11.500] 707

.—g High | b|24.000]2.489] b [13.750[2.255[2 11k.500] 2,222 |4 [15.250] 9573 i12. 333)5.507]5 [13.600] 2. 1674 ]12.000]2.873

a-g ted, | & 12.750{2. 3625 [12.200]2.387|4 [ 3.750{2.872{4| 9.500]1.290]4 f12.250( .957}6 [12.000]|2.673 5 §12,600{1.673

£|10v | 6[10.833{2.7c~(5 10.800[’.16’ 5 J12.b00| 2,815 |t |12.500 ) 3.4125 [« fr2.750|2.500(6 [22.500] 2. 378 5 | 12.000]3.872
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TABLE 23

ANALYSIS OF VARIANCE FOR POSTTEST AND RETENTION TEST SCORES
ON THE GENERALIZATION OBJECTIVE

Posttest Retention Test
Content .
Source ar Ms F Prob. || ar MS r Prob.
1 Presentation Modes (A) 6 1.603 645 — 6 1.235 435 -
Thailand | Mental Abilities (B) 2 9.122| 1.238 -— 2 7.200| 2.504% | < .10
AXB 12 .512 .612 - 12 3.8761 1.367 | < .25
Within 63 2.484 54 2.834 .
2 Presentation Modes (A) ° 6 13.08L| 2.336 | < .05 6! 17.878) 3.724 | <.01
Irrigetion | Mental Abilities (B) 2 k5.526 | 8.122 | < .00 2 9.748 { 12.513 | < .01
AXB 12 6.52 1.167 -— 2 1.622 | .25
Within 67 5.597 65
Presentation Modes (A) 6 7.653| 2.656 | < .05 6 1.260 —
:nZia Mental Abilities (B) 2 4.ho5 | 1.529 | < .25 2 3.012 | <.05
. AXDB 12 1,260 438 — i2 595 —
Within 76 2.880 T2 =
N Presentation Modes (A) 6 1.065 .319 — 6 5.;06 '1.27; -—
Labor Mental Abilities (B) 2| 17.992| 5.55% "0 42 7.2 | 1.788 | < .25
AXB ' 12 3.253 b7 12 4.188 967 -
Within 63 3.327 58 L.3z29 3
Presentation Modes (A) 6 5.490| 1.390 | < .25 6 2.61% .883 -—
5 Mental Abilities (B) 2 8.u6| 2.238 | < .25 2 8.525¢ 2.676 | <« .10
Heat AXB 12| 2.26| .58 | — 12| 2.702] .88 | —
Within 6k 3.949 ’ 56 3.184
Presentation Modes (A) 6 4.653 | 1.001 — 6 3.550 .659 -
Sglmf ndeys | Mental Ability () 2 6.757) L.347| -~ 2 1034 | .92 _—
AXBE 12 1.984 405 - 12 5.068 -1 -
Within 60 L.6u45 53 5.383
Presentation Modes (A) 6 7.401 ] 1.690 | < .25 6 %743 .640 —_—
lloungains Mental Abilsty (B) 2| zh.738} 7.938 | < .01 2| T4.619| 7.388 | <.0L
) AXB 2 2.6341 .602 _— T2 6.658| 1.139 | -
Within T k. 375 T2 5.850
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TABLE ok

SUMMARY OF PRESENTATION MODE POSTTEST AND RETENTION TEST COMPARISONS

FOR THE GENERALIZATION OBJECTIVE

Duncan Multiple Range Test (0 = .05)
Content

Posttest Retention Test

Thalland

2 < SpS/MpS > Pr/s/PrS
Irrigation Mp/PrS/MpS/5pS > 8 Mp > PrS

Tniia 2rS/MpS/sps > S/Sp

Prs > Pr

Salamasnders

7 v
Mountains Pr > Sp
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Mental Ability level

A second objective of the study was the determination of the
relationships of mental ability to the drawing of generalizations from
concepts in the several content areas. Subjects were grouped for analy-
sis at three mental ability levels: high, medium, and low. The resulis
of the two-way enalyses of variance are presented in Table 23. :

Significant differences ai or beyond the .05 level were found in
three of the seven content areas-——for "Irrigation," "Lubor," and "Moun-
tains:" ' R

As shown in Table 25, the Duncen Multiple Renge Test for all
treatment comparisons found the High Mental Ability groups performing
at a significantly superior level to both the-Medium and Low Mental
Ability groups in the three content areas.

Interaction between Presentation Mode

. end Mental Ability ILevels

A third objective of the study was the determination of the in-
teractions between the presentation modes and the mental abllity levels.
The comparisons were made by two-way analyses of variance. No interac-
tions were significant at or beyond the .05 level. . )

Ifi order to diccover the relaticonchips of presentetion mede to
mental ability, a separate analysls was made at each mental ability
level by means of the Duncan Multiple Range Test, using the .05 level to
determine sighificance. The results of the comparisons in which signif-
icant differences were found are presented in Table 26.

Significant differences among the treatments were found in only
three of the content areas-~two at the High Mental Ability level and one
at the ILow Mental Ability level. All differences favored the pictorial
(motion picture end still plcture) treatment modes over the verbal (print
and sound) modes.

Retention of Learning -

The fourth objective of the study was the determination of the
‘duration of the learning as measured by a retention test from 10 to 1L
days after the exposure to the stimuli. The two-way enalyses of vari-
ance for the retention tests are presented in Table 23.

When the data were analyzed for all mental ability levels com-
bined, only the "Irrigation" content area showed & persistence of dif-
ferences from the posttest to the retention test, the differences favor-
ing the pictorial presentation modes over the verbal presentation modes.
In the comparison of mental ability levels for the combined presentation
modes, two of the three advantages for the High Mental Ability group per-

sisted and two additional significalzzt differences appeared. On the
' 5 . '
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TABLE 25

COMPARISON OF MENTAL ABILITY IEVELS ON POSTTEST AND RETENTION TEST
FOR THE GENERALIZATION OBJECTIVE '

Duncan Multiple Range Test (@ = .05)

Content
Tosttest Retention Test

1l
Thailand

2

Irrigation High > Med/Iov High > Med/Low

Ing i _f High > Med/Low

S
Labor High > Med/Low

Heat High > Lov

6
Salamanders

T

Mountains High/Med > Low High > Med/Low

25




TABIE 26

SUMMARY OF SIGNIFICANT COMPARISONS AMONG POSTTEST AND RETENTION TEST
PRESENTATION MODES FOR MENTAL ABILITY IEVELS
" ON THE GENERALIZATION OBJECTIVE

Duncan Multiple Range Test (¢ = .05)

Content
Posttest Retention Test

HEIGH MENTAL ABILITY

#1 Thailand Sp/SpS > MpS

s Irrigation Mp > Sp/s

#3 India Mps > S

#4 Labor S > Pr/Mp/PrS

#7 Mountains Mp > 8
MEDIUM MENTAL ABILITY

#2 Irrigetion Sps > Pr/Prs/s

MpS > Prs/s
Sp > S

#4 Labor S > Mp/MpS

#5 Heat SpS > Pr/sp/Mp/Prs/MpS

#6 Sslamanders SpS > Mp/PrS/Mps
IOW MENTAL ABILITY

#1 Thailand SpS/Mp > S

#2 Irrigation MpS/Mp/Spii/Sp > Pr | MpS > PrS/Pr

~ SpsS > Pr

#3 India PrS > Sp

#5 Eeat S > Sp

#6 Salamanders MpS/S > spS

56




splits by mental ability (Table 26), in 13 of the 21 content area com-
parisons statistically significeant differences were found on the reten-
tion test as compared to only three content area comparisons for the
posttest. The Still Picture Sound treatment was the most effective
presentaiion mode at all mental sbility levels. The Sound alone treat-
ment was the next most effective, followed by Motion Picture Sound.
However, the Sound alone was inferior to the pictorial treatment modes
in as many instances as it was superior. The Print Sound and Print
alone modes appeared to be the least effective. Overall, there was a
¢istinet superiority for the plctoriel treatment modes over the verbal
modes. .

{

Multi-Channel Effects

[y

The f£ifth objective of the study was the determination of the
comparative effectiveness of single-channel (silent treatments) and
multi-channel (sound treatments) presentation modes. No differences
were found For the chamnel effects on either the posttests or the reten-
tion tests.

sl
' .

Intra-Channel Effects

The sixth objective of the study was to determine the comparative
effectiveness of the different presentation modes within each of the two
channel configurations (sound and silent). There was a slight tendency

- for the still picture modes to be superior to the print mode, but these
differences were not great.

Summary of Findings

The analyses of the performance data for the Generalizatilon
learning objective or task resulted in the following conclusions:

1. The Print Sound, Still Picture Sound, and silent Motion
- Picture treatments were more effective modes of visual~verbal presenta-
tion than the silent Still Picture and Sound alone treatments.

2. The High Mental Ability subjects achieved significaﬂtly su-—
perior scores to either the Medium or Low Mental Ability subjects.

3. On the retention test the pictorial presentation modes re-
sulted in predominantly higher achievement than the verbal modes at all
mental abllity levels.

Y, There appeared to be np difference in achievement between
single-channel and multi-channel treatment groups.

5. There appeared to be little difference in effectiveness
among media types within each of the channels.

5T
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Experiment Five: Application Objective

Experiment Five was concerned with the Application learning cb-
Jectlive or task. Those criterion test items in each of the seven stimu-
lus content areas that dealt with making application of the learning to
new situations or to the solution of problems were analyzed to determine
the effectiveness of the seven visual-verbal presentation modes as re-
lated to learners of different mental ability levels. The mean perform-—
ance test scores on both the immediate posttests and the delayed reten-
tion tests are presented in Tables 27 and 28.

Visual-Verbal Presentation Mode

The main obJjective of the study was the determination of the
comparative effectiveness of seven different visual-verbal presentation
modes ir contributing to the application of learning to new situations
in seven different subject matter content areas. The comparison of the
performance on the immedlate posttest was made by two-way analyses of
variance, the data being combined for all three mental ability levels
to determine the main effects of the presentation modes. The results of
these analyses are presented in Table 29.

A significant difference at or beyond the .05 level was found
only in the "Labor" stimulus content area, but five other content areas
were significant at the .25 level.

The results of the Duncan Multiple Range Test on all comparisons
(Table 30) showed the Sound alone treatment to be superior to all but
one of the other treatments in at least two instances. In no case was
the Sound alone treatment inferior to other treatments. The Silent Still
Picture and Print alone were the least effective treatments.

Mental Ability level

A secondary objective of the study was the determination of the
relationships of mental ability to the application of learning to new
situations in the several content areas. Subjects were grouped for
analysis at three mental ability levels: high, medium, and low. The re-
sults of the two-analyses of variance are presented in Table 29.

Significant differences at or beyond the .05 level were found n
two of the seven content areas--for "Irrigation" and "Mountains."

As shown in Table 31, the Duncan Multiple Range Test for all
treatment comparisons found the High Mental Ability groups performing at
a significantly superior level to both the Medium and Low Mental Ability
groups in the two content areas.
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TABLE 27

RO5TTESY PERFORVANCE $ZANS AND

TEVIATIONS QX PPESENTATION WOLYS
BY MENTAL ABILITY LEVEL ON TNE APPLICATION OPJECTIVE

Hps Mp 8ps Sp ‘Pr8 er 3

#) X | o ul ] e [¢f 2| o |u| ¥ e || ¥ o (3] R [olaf 2 ¢

Bigh | 4] 7.500(2.6u5k [ 7.000[1.42k |4| 7.250{1.258|4| 5.750| .957|4] 7.750] .957{4| 7.0000 .86} 4] 7.500]%.250

—'3; Med, | 48,500 1.914 |4 | 7.500] .577 (4] 7.500| .577|4| 6.500}1.000 (k4 | 6.750|1.707 | | 6.250] .957]%| 8.250|1.258

€ liow |4 [8.000] 8254 7-000|L.b14 J4} 7.250] .500|4] 7.000)1.632(k | 7,000} .000 4| 7.750|1,258]4| 7.000] .B16

§ High ) b B5.25 {1.892]h 1t5.75 |2.061 [4{13.50 |3.316[4|13.25 |2.061(u [13.00 |s.46% {4 115.25 11,707|5013.00 1.4k

N:"-g ved. | % .75 |3.201|7 5.00 [3.109 [4|12.50 5.195]4{11.25 [2.872[4 11.25 |2.629 |4 |10.50 {2.380|4[12.00 |2.943

Alrow |4 Ll 50 [3.109 14 12,25 11.892 [ [13.75 |4.500{4f10,75 12.061[4 |11,25 [1.707 [4]10.75 [2.872|%{13.00 |4.320

© |Bsgn| b | 6.000] .816(6 [ 5.500]1.224 [4] 6.250] .957|%| 6.750[1.707|3] 6.333(2.081 4| k.500]|1.290 4] 5.cv0|1.b14

"‘i Ved. | 6]5.333{1.751|6 | 6.633|1.366 |6 4.83311.834(4| 6.000(1.1254 [ | 7.000]1.424 (4] 5.000]3. 55| 4] 6.750{a.217

tov |7]5.857[1.067(6 | 5.833|2.401 )7} 6.285( .951|3| 6.666)] .577]|3] 5.666(2.081 {4] k.500|1.918| 4] 7.0001.410

. High | 4| 7.000{ .826(4|5.50Q|1.732 4] 7.000] .816|4| 6.250|1.500 |4 | 6.500(1.914 4| 8.750(1.258] 4| 8.000(1.15%

-vg Med. |4 [6.50 [1.732[u | 6.250| .957 (4] 7.000]| .000j4| 5.750(|1.707|4 | 7.000| .B15 (4| 7.500 1.290{ 4| 8.250|1.707

tov | b|6.000[1.154 |4 | 7.250]2.217 |4 6.500{ .577[4] 6.500(1.290{4 | 7.750(1.707|4] 6.750{1.802] 4] 7.500{2.380

Bigh | & | 5.500| 17325 | 6.200]1.923 [u| 5.250|2.2x7|4 | 6.500{3.511(u | k.500{1.000 4 { 7.000]|1.k18| 4] 7.000]2,160

mg Med. [ 4| 7.500|1.00 |4 [ 6.000|2.4k9 |u| T.250]|2.061(4 | 6.000]3.265(5 | 6.200]1.095 |4 | 6.750| .500[ 4| 7.250 2.75}

tow | 4]5.000i1.424 (k4] 6.750|2.061 (4] b.500| .577]|3| 6.666[2.209(4 | 7.000(a.bug [u| 5.250]1.852] 4 9.50011.000

E{m1en |5 t3.750f .957{u [12.500}2.380 5]k 533|2.081 4 12,750 (5.947 {4 [11.500 |2.645 |6 [12.500|1.760] 4|13.750] .957

o‘g HMed. [ b [11.50011.290 5 [12.60 | 3.049[4[12.500]|1.722{4 |11.500 2. 380 |4 |10.500|2.872 |6 |11. 166 |2.13¢| 5| 11.200[1.523

& [ tov |6D1.16 [1.471]5110.80 {5.8986|11.666[2.328]4] 9.750{1.707 4 [11.500[2.516 |6 22.333(1.632) 6]10.666(2.150

2| 8teh | k| 9.250{2.217{4 | 6.000{2.160 {4{ 7.750{1.707] 3] 6.000|3.000}4] 7.750]1.7075] 9.000{2.000) 4| 8.ca0 1.41%

r-:g Ved. | b | 8.500]2.516 [k | 7.500|2.380 4] 8.250]1.500]|3| 7.666(2.081(3( 7.333|1.15% |4 [10.500]1.000] 4 7.000] 1,414

210w | u]6.750] .957(u] 7.500] 1,732 8] 7.750]1.892]4 | 8.000(1.632 4| 9.00001,825(3 8.000]|2.000| 4| 7.750] .957

“TABIE 28°
FETZITION TEST PERFORMANCE MEANS AND STANTARD DEVIATIONS ON PRESERTATION MOIES
BY MENTAL ABILITY IEVEL ON THS APPLICATION ORJECTIVE
¥p2 ] 8p8 Sp Pr3 Pr .8

x| efl 2ol x| o] T] oo T[] e f[f] o] 2] ]

High{ | 7.000[ .816{4] 6.500|1.732{3] 7.000| 1.000{4| 6.500] .577|%] 8.500{ 1.2g0j2] 8.500] .707(4| 8. 816

..3 ¥ed. {41 8.000] 8164 7.500] .577|3( 7.656| .577|%| 7.000f .816{3{ 8,000 1.732[4] 7.250f .957|%]| 7.500] 1.000

a lov |2 8.000| .000[%] 7.250|1.707|4f 7.000| .826|3} 7.333| 1.527)3| 7.333| 1.527]%| 8.000{ 1.875{ 4| 8.250 .500

§ Bigh | 3]16.6566| 2,981 )4 116.25012.061 (% |15.500) 1. 732 |4 |1k . 750} . 1934 |15.250] 1.892 4 [15.500| 1.250| 4 |13.259] 2.061
o.E, ¥ad. | 5113.800] 4.085]7 ]15.000| 3.651| 4 [16.500| 4, 358| 3 |14 000 3.505 |4 |12.000] 1.632(4 |11.750] 2.625|5 {11, 2.607 .

E Lov |4 116.250( 2,217 (% [14.000]2,828]% |16.750{ 2,217 |4 113.750] 1.892 5 |1k, 000| 1,000 {4 [12.000] 5.825| 4 | 15.750] 2.061

High [ 4] 7.250] .500}5 | 6.000|1,000]4] 6.750|2.500 (|4 | 5.500; X.000|3] 3.666] 1.154 |4 | 5.500} 2.515| 4| 6.250] 2.217

né Med. | 6] 5.666| 1.632]6 | 6.500| .836]|6} 5.666{1.751[4} 6.000|2.2094 | 5.250| 1.500({% | 6.250| z.217|4 | 5.500] 2.380

Tov [715.714)1.320(5 | 7-600{1.506(7| 6.8;7|2.267{3| 6.666]2.v81]|2{ 5.000] 1.424(3{ 6.3332.081|4 | 7.150] .500

. Bigh | 3] 5.333|1.527|% | 6.250|1.707|4| 6.000| 1,41k |3| 7.000| 1.000|4 | 7.000| 1,414 |3 8.000| 2.6k45 |4 f1k.500] 8,698

*§ Mol |31 7.333] -5T7|%] 7.250(1.258|4 | 6.750] .s500]|4| 7.000] .816|4| 6,750 1.707|4[ B8.750] .957|% [10.500{7.937

| tow |41 6.250|2.500{4 | 6.250{2.362 4| 7.500] .577[%| 7.000]|2. 4494 [11,500] 7.325 [4 |10.250]|8.098] 3[ 6.666| 1.527

High | 4| 8.500|1.732|5 | 6.200(2.774(3] 5.333]1.154|2] 4.500] .707{4| 5.250}2.6293| 7.333|1.527{% | 7.750] 1.500

u\ﬁ Med. | 4] 7.750)1.258(4 | 7.500]3.000{u [ 8.250[ .957|%| 5.750|2.629|5 | 7.200| 5.03344 { 7.750]1.832]3} 7.€€6]3.214

b tov | 3] 7.333|3.055]3 8.333|1.527 |4 4.00051.154{3| 7.000{2.64513 | 7.333{2.309 (3} 4.666[2.081|5 | 7.000] 5.240

5 High | 4] 8.750]2.500]4 | 9.000|3.7%1(4 | 7-750] 1.892|3] 7-000|2.6h5 |3 [10.333[2.2095 | 7.620]1.1%0]3 | 9.000i 1.732

og Med. | 4] 8.750] .500|% | 9.750|2.985|3] 6.333]2.081(4{ 8.250]| 1.500(3 | 6.666] 3.214 ﬂ 8.500[ 1.000]3| 8.333| .577

' & | tov |4]8.750[1.8925 | 7.666|2.001)4 | 8.250| .s500|s| 8.600[1.516]2 | 8.500] .707]3 | 7.€€€] 1.527|2 |10.000] .000

s {Btegh [ 4 [13.750] .957)4 |13.750|1.892]2 [14.500|2.421[h 12,750 2.258 |3 [12.000{ 2,000 |5 [12.000|2.000].. {13.250] .957

hg Med, £4 117.25011.258]5 111,80012.483 |4 12,2501 2. 06114 [12.000]2.000 |4 j11,250] 1.707]6 |11.500] 19745 |12.000] 4. W72

Rlov |6 32.66512.250 5 P1.000[2.236|5 [12.400)2. 4084 |10.500| 3.69G |4 h2.000| 1,154 16 1122. 333 19565 [11.€00) 1.94%¢
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TABLE 29

ANALYSIS OF VARIANCE FOR POSITEST AND RETENTION TEST SCORES
ON THE APPLICATION OBJECTIVE

Posttest Retention Test
Content .
Source af . ) ¥ Prob. af Ms ¥ Prob.
Presentation Modes (A) 6 2.920 | 1.845 < .25 6 2.152 | 1.666 < .25
1 Mental Abilities (B) 2 253 .159 — 2 5.160 .123 ——
Theiland AXB 12 1.166 | 734 _— 12 937 | .75 _
Within 63 1.87 Sk 1.295
Presentation Modes (A) 6 15.587 | 1.791 < .25 6 18.112 | 2.260 < .05
2 Mental Abilities (B) 2 26.112 | %.150 < .05 2 18.929 | 2.360 < .25
Irrigetion AXB 12 7.30 .835 - 12 7.270 | .908 | —
Within 67 | 11.686 . 65 8.006
Presentation Modes (A) 6 4.059 | 1.580 | < .25 6 b.376 | 1.42h | < .25
3 Mental Abilities (B) ‘2 .398 L145 — 2 3.396 | 1.105 -
Anaie AXB 12 1.086 .61 — 12 2.227 | .25 —
Within 76 2.741 | T2 3.071
Presentation Modes (A) 6 5.151 | 2.369 < .05 6 28.109 | 1.848 < .10
k Mental Abilities’(B) 2 .11 .051 _— .2 .685. | .0bs -—
Lavor AXB 12 1.860 | .859 - 12 | 15.331 | 1.008 | —
Within - 63 2,174 58 15.207
Presentation Modes (A) 6 6.67h | 1.726 < .25 € | 6.973 | 1.296 -
Mental Abilities (B) 2 2.113 .530 — 2 9.107 | 1.692 <.,25
Heat AXB a2 5.086 | 1.277 - 12 5.905 | 1.097 —
Within 6L 3.980 . 56 5.379
Presentation Modes (&) 6 5.759 | .1.722 < .25 6 3.6k .877 -
6 Mental Ability (B) 2 1.088 .325 —— 2 L 1.h8k 376 -
Selamanders AXB 12 7l | 1.119 - 12 3.538 | .896 —
Within 60 3.343 53 . 3.96L
Presentation Modes (A) 6 3.997 .53 —_— 6 %.603 .920 —
Mental Ability (B) 2 30.968 | 5.820 < ,01 2 JA.L8T | 3.296 < .05
Mountains AXB 2 3349 | 631 - 12 1.80% | 360 —
Within 77 5.203% 72 5.001
60
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TABLE 30

SUMMARY OF PRESENTATION MODE POSTTEST AWD RETENTION TEST COMPARISONS

FOR THE APPLICATION OBJECTIVE

Duncan Multiple Range Test (@ = .05)

Content
Posttest Retention Test
1 MpS > Pr/sp
Thailand S > Sp PrS > Sp
2 Mp3 > Pr/SpS/Mp
Irrigation Sp > Mp
3 Sp/Prs/s > s/s
Tnata p/Prs/s > Pr Mp/s/Sps > PrS
4 S > MpS/Mp/Sp
Labor Pr > Mp/Sp S > Sp/Sps/Mp/MpS
5
Heat S > Mps/PrS
6 Sps > S
Salamanders P Sp/Pr
T

Mountains
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Interactlon between Presentation Mode !
and Mental Ability Ievels

A third obJjective of the study was the determination of the in-~
teractions between the presentation modes and the mental ability levels.
The comparisons were made by two-way analyses of variance, results of
which are presented in Table 29. No interactions were significant at or
beyond the .05 level.

In order to discover the relittionships of presentation mode to
mental abllity a separate analysis was made at each mental ability level
by means of the Duncan Multiple Range Test, using the .05 level to de-
termine significance. The results of the comparisors in which signifi-
cant differences were found are presented in Table 32.

Although the Print alone and Sound alone treatments appeared to

be superior to other modes of presentation, there was no indication that
such superiority was related to mental ability level of the subjects.

Retention of learning

The fourth objective of the study was the determination of the
duration of the learning as measured by a retention test from 10 to 1k
days after exposure to the stimuli. The two-way analyses of variance
for the retention tests are presented in Table‘29, and the results of

.the comparisons in which significant differences were found are vresented

in Tables 30, 31, and 32.

Differences persisted in three of the five content areas in which
differences were found on the posttest, but in only one case {"lLabor"
content area) were they in the same general direction. Additional dif-
ferences were found in "Irrigation." There was no particular pattern-
to the changes found between the posttests and retention tests. The
same general differences were found on the mental ability level compari-
sons between the post and retention tests.

When an analysis was mafe by splits at the three mental ability
levels (Table 22) statistically significant differences were found in 9
of the 21 content area comparisons on the retention tests. These dif-
ferences tended to reverse the pattera on the posttest and predominantly
favored the pictorial presentation modes over the verbal modes. The
only exception was the maintenance of posttest gains on the retention
test for the Sound alone treatment. Differences appeared in the reten-
tion tests that did not occur in the posttests at all mental ability
levels.

Multi-Channel Effects

The fifth objective of the study was the determination of the
comparative effectiveness of single-chammel (silent treatments) and
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TABIE 31

COMPARISON OF MENTAL ABILITY LEVELS ON POSITEST AND RETENTION TEST
FOR THE APPLICATION OBJECTIVE

‘ [ Duncan Multiple Range Test (@ = .05)
Content —
Posttest: Retention Test

1
Thailand

2
Irrigation High > Med/low High > Med

India

Labor

Heat

Salamanders

7 > Med igh > Lo
Mountains High > Med/Low Hign v
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TABIE 32

SUMMARY OF SIGNIFICANT COMPARISONS AMONG POSTTEST AND RETENTION TEST
PRESENTATION MODES FOR MENTAL ABILITY ILEVELS
ON THE APPLICATION OBJECTIVE

Duncan Multiple Range Test (& = .05)
Content
Posttest Retention Test
HIGH MENTAL ABILITY
#3 India Sp > Pr MpS/SpS > PrS
4+ Labor Pr > PrS/Sp/Mp S > sp/Prs/Myp/SpsS/MpS
S > Mp
#5 Heat . MpS > Sp
#6 Salamanders PvS > Sp
MEDIUM MENTAL ABILITY
#1 Thailand MpS > Pr
#2 Irrigation SpS > PrS/Pr/S
#6 Salamanders Pr > Mp/Prs/s Mp > PrS/spS
#7 Mountains MpS > S/Mp/Pr/Prs/sp
IOW MENTAL ABILITY
#2 Irrigation SpS/MpS > Pr
#5 Ieat S > Pr/MpS/SpS Mp > Pr/SpS
64
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multi-channel (sound treatments) presentation modes. No consistent dif-
ferences were found that would indicate superiority of either the single-
or multi-channel modes on either the posttest or retention test.

Intra—Channel Effects

The sixth objective of the study was to determine the compara-
tive effectiveness of the different presentation modes within each of
the two channel configurations (sound and silent). The few instances
in which significant differences occurred tended to favor Print alone
and Sound alone modes in the posttest. No consistent differences vere
found in the retention test. :

Summary of Findings

The analyses of the performance data for the application learning
objective or task resulted in the following conclusions:

1. The Sound alone treatment was the most effective mode of
presentation, and the Print alone and silent Still Picture were the
least effective.

2., The High Mental Ability subjects achieved significantly su-
perior scores to either the Medium or Iow Mental Ability subjects in two
content areas. K

3. On the retention test, when analyzed by mental ability levels,
the pictorial presentation modes resulted in higher schievement than the
verbal modes, with the exception of the Sound alone treatment, which re-
tained its posttest gains.

4. There appeared to be no difference in achievement between
single-channel and multi-channel treatment groups.

5. There appeared to be little djifference in effectiveness
among media types within each of the channels.

Combined Results for A1l Learning Objectives

Inasmuch as each subject was administered the tests for all five
learning objectives or tasks for a particular suvbject matter content
area, it was possible to total these five test scores for a combined
score on the entire test. When viewed as a single test with sub-parts,
the results of the five experiments reported asbove could each be con-—
sidered a subtest of the total test. This section reports on the results
of the combined test. The mean performance test scores on both the im-

.mediate posttests and the delayed retention tests are presented in

Tables 33 and 3k4.
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Visual-Verbal Presentation Mode

The main objective of the study was the determination of the
comparative effectiveness of seven different visual-verbal presentation
modes in contributing to the learning of five different objectives in
seven different subject matter content arcas. The comparison of the per-
formance on the immedlate posttests was made by two-way analyses of var-
iance, the data being combined for all three mental ability levels to
determine the main effects of the presentation modes. The results of
these analyses are presented in Table 35.

Significant differences at or beyond the .05 level were found in
six of the seven content areas, only "Mountains" failing to reach sig-
pificance. :

A summary of the results of the Duncan Multiple Range Test for
all treatment comparisons and all subjcot matter content areas is shown
in Teble 36. In these a posteriori multiple comparison tests the .05
level was used to determine significance. The Motion Picture Sound and
the Still Picture Sound treatments were predominantly the most effective
presentation modes. In no cases were they inferior to other modes of
presentation, and, together, they accounted for 29 of the 35 instances
of statistically significant comparisons (18 for Motion Picture Sound
and 11 for Still Picture Sound). The silent Still Picture was the least
effective of the presentation modes, showing inferiority in 15 of the
35 significant comparisons. The Print alone and Sound alone treatments
also appeared to be less effective than the two sound pictorial treat-
mentse.

Mental Ability Level

A second objective of the study was the determination of the re-
lationships of mentali ability to the combined learning objectives on the
total test. Subjects were grouped at the high, medium, and low mental
ability levels. The comparison of the performsnce by the three mental
ability groups on the immediate posttest was by two-way analyses of
variance combined for all seven presentation modes to determine the
main effects of the mental ability variable. The results of these anal-
yses are presented in Table 35 and show that significant differences at
or beyond the .05 level were found in six of the seven content areas,
only “Salamanders" failing to reach significance.

A summary of the results of the Duncan Multiple Range Test for
the three treatment comparisons and all subject matter content areas is
shown in Table 37. The High Mental Ability level groups achieved sig-
nificantly superior total posttest scores to the Iow Mental Ability
groups in all six of the significant cases and to the Medium Mental Abil-
ity sroups in three of the significant cases. In no case did the Medium
Mental Ability sroups achieve at a level superior to the Lcw Mental Abil-
ity groups.
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TABLE 35

ANALYSIS OF VARTANCE FOR POSTTEST AND RETENTION TEST SCORES
ON THE COMBINED ORJECTIVE

ERIC

Posttest Retention Test
Content
Source af MS F Prob. af MS F Prob.
Presentation Meodes (A) 6 79.94 3.57 .01 6 63.61 2,02 .10
1 Mental Abilities (B) 2 { 104.38 4.66 .05 2 15.62 .50
Thailand AXB 12 | 30.83 1.38 .25 12 10.50 .33
Within 63 22,0 54 31,44
Presentetion Modes (A) 6 | 185.05 k.71 .01 6 254,12 5.87 .01
‘2 Mental Abilities (B) 2 | 571.69 | 1h.54 .01 2 | 288.3L4 6.66 .0l
Irrigation AXB 12 | 88.1k4 2.24 .05 12 8h.32 1.95 .05
Within 67 | 39.31 65 43.32
Presentation Modes (A) 6 | 55.82 2.3 .05 6 7.48 .27
3 Mentel Abilities (B) 2 | 100.59 ' ¢ .05 2 96.50 3.46 .05 .
India AXB 12 | 20,31 .84 12 19.29 .69
Within 76 24,12 T2 27.93
Presentation Modes (A) 6 | TL9L |[-2.55 .05 6 | 102.56 .99
N Mental Abilities (B) 2 93.12 3.30 .05 2 98.78 .96
Labor AXB 12 | 27.h% .97 12 99.46 .97
Within 63 28.2y 58 102,74
Presentation Modes (A) 6 | 115.59 2.54 .05 6 | 156.63 2,50 .05
5 Mettal Abilities (B) 2 | 297.84 6.66 .01 2 158.65 2.53 .10
Heat AXB 12| b3.a7 .97 12 | 65.80 | 1.0
Within 64 | hL.68 56 64.51
Presentation Modes {(A) 6 | 233.67 5.78 L1 6 gl, 34 2.03 .10
6 Mental Abilities (B) 2 90.15 2,23 .25 2 59.25 1.28
Salamanders AXB 12| bg.z2 | 1.22 1 | 20.02 A3
Within €0 ko.4o” 53 46.46
Presentetion Modes (A) 6| 26.06 1.25 6 58.16 1.37 .25
7 Mental Abilities (B) 2 | 535.47 18.49 .01 2 | 629.12 148k .01
Mountains AXB 12| 3169 | 1.09 12 | ¥.72 | 1.30
Wwithin 7 28.95 T2 42,38
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TABLE 36

SUMMARY OF PRESENTATION MODE POSTTEST AND RETENTION TEST COMPARISONS
FOR THE COMBINED OBJECTIVES

Duncan Multiple Range Test (@ = .05)
! Content
' ' . Posttest Retention Test
1 MpS > Mp/S/sSp/Pr
Thailand SpS > Sp /1:4 SpS/MpS > Sp/Pr
2 MpS > PrS/Pr/s/sp SpS/Mps/Mp > PrS/sp/Pr/s
Irrigation Mp > Pr/s/sp
SpS > Sp
Kk 3 SpS > Pr/Sp
India MpS > Sp
] b MpS/SpS > Mp/Sp
g [ Labor PrS > Sp
: ' > MpS > Pr/sp MpS > S/SpS/Pr/sp
f ([ Heat Mp/SpS > Sp Mp > Sp
) 6 MpS > Pr/PrS/Mp/Sp/S MpS > Mp/Pr/Sp/Prs/s

1 ' Salamanders ' Sgi ; bé[p /se/s

| oy

L Mountains

i,. ]

69

g . .

ERIC



ERIC

TABIE 37

COMPARTSON OF MEINTAL ABILITY IEVELS ON POSTTEST AND RETENTION TEST
FOR THE COMBINED OBJECTIVES

Duncan Multiple Range Test (& = .05)
Content’
Posttest . Retention Test
. High > Low
Thailand .
2
Irrigation High > Med/Low High > Med/Low
3 ' .
Tndie High > Low High > Low
h High > Low
Labor
5 .
Heat High > Med/Low High > Low
6
Salamanders
7 .
Mowntains High > Med/Low High > Med/Iow
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Interactlons between Presentation Mode
and Mental Ability Ievel

A third objective of the study was the determination of the in-
teractlons between the seven visual-verbal presentation modes and the
three mental ability levels. Two kind * of comparisons were made: by a
two-way analysis of variance to determine the interactions between pres-
entatlon mode and mental ability level and by the Duncan Multiple Range
Test for all treatment comparisons in each of the mental ability levels.
Table 55 shows that significent interactions occurred in only the "Irri-
gation" content area.

When analyses were made of the splits of the subjects at each
mental ability level (Table 38), the Motion Picture Sound and Still Pic-
ture Sound treatments were predominantly the most effective treatment
modes at all three mental ability levels. In no cases were they infe-
rior to other modes of presentation, and, together, they accounted for
%0 of the 43 instances of statistically significant comparisons (16 for
Motion Picture Sound and 14 for Still Picture Sound). The silent Still
Picture was the least effective at all mental ability levels, showing
inferiority in 21 of the 43 significant comparisons. The Sound alone
and Print alone were also less effective than other presentation modes.

Retention of learning

The fourth objective of the study was the determinations of the
duration of the learning as measured by a reteation test from 10 to 14
days after exposure to the stimuli. The two-way analyses of variance
for the retention tests are presented in Table 35.

Significent differences were found at or beyond the .05 level
with only the "Irrigation" and "Heat" content areas, although two other
content areas were significant at the .10 level and one at the .25 level.

A sumaxry of the results of the Duncan Multiple Range Test for
all treatment comparisons snd all subject matter content areas (Table
36) showed a tendency for the. same general patterns of significance to
prevaill as on the posttests, but at a lower level, only 26 significant
comparisons appearing. The major exception to this finding was the in-
creased effectiveness of the silent Motion Picture treatment and the
reduced inferiority of the silent Still Picture treatment. Overall,
the pictorial treatment modes showed a strong superiority over the
verbal treatment modes.

The analyses of variance of comparisons of the effects of mental
abllity levels when the data were combined for all treatments showed
three content areas to be significant at or beyond the .05 level and
one at the .10 level (Table 35). The comparison of these differences by
means of tiie Duncan Multiple Range Test indicated that four of the six
content areas that demonstrated an advantage Tor the High Mental Ability
groups maintained this superilority.
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TABIE | 38

SUMMARY OF SIGNIFICANT COMPARISONS AMONG POSTTEST AND RETENTION TEST
PRESENTATION MODES FOR MINTAL ABILITY IEVELS
ON THE COMBINED |\0BJECTIVES

Content

Postte st&\

Retention Test

HIGH MENTAL ABILITY
#1 Thailand

#2 Irrigation

#3 India
#4 ILabor
#5 Heat

#6 Salamanders

#7 Mountains

\

MpS > S/Mp/Sp
SpS/PrsS > Sp \
Pr/MpS > S/Sp

MpS > S/Sp

Mp > PrS.

SpS > Sp/Mp/Prs/s
MpS > S

Mp > Prs/s/sp
Pr > s/sp

MpS > Sp/spS/s/Prs/er
Mp > Pr

SpS > Pr

MEDTUM MENTAL ABILITY

#1 Thailand
J2 Irrigation

#3 India

#4 Labor

#5 Heat

#6 Salamanders
#7 Mountains

MpS > Pr

Mp > Sp/Pr
MpS/spS > Pr

Prs/sps > Sp

MpS/Prs/SpS > Sp

Sps > Prs/s/Pr
Mp > S/Pr
MpS > Pr

IOW MENTAL ABILITY
#1 Thailand
#2 Irrigation

PrsS > Sp

SpS > PrS/S/Sp/Pr
MpS > Pr

SpS/MpS > Sp/Pr

#3 India Prs > Sp/Pr
#4 Labor MpS > Sp/Mp .
#5 Heat SpS/Prs/s/MpS > Sp |  Mp/MpS/Prs > Sp
#6 Salamanders MpS/Sps > 8
#7 Mountains
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When comparisons were made among the presentation modes for each
of the three mental ability levels separately, there appeared to be no
discernible interactions between presentation mode and mental ability
level. '

Multi-Channel Effects

The fifih objective of the study was the determination of the
comparative effectiveness of single-channel (silent treatments) and
multi-channel (sound treatments) presentation modes. There was a notice-
able tendency for the pictorial multi-channel modes to show gains over
the single-channel modes, these differences being significant for the
Motion Picture Sound Iin three content areas and for the Still Picture
Sound in six content areas. Thus, out of a total of fourteen compari-
sons of the pictorial modes, differences in favor of the multi-channel
modes were found in 66 percent of the cases. On the other hand, the
Print Sound mode showed no superiority to its Print alone single-channel
counterpart. In no case was a single-charmel mode superior to the multi-
channel mode of the same type. On the retention test, much of these
gains were lost, only one Motion Picture Sound treatment being superior
to the silent Motion Picture and two Still Plcture Sound treatments
belng superior to the silent Still Ficture.

Intra-Channel Effects

“

' The sixth objective of the study was to determine the comparative
effectiveness of the different presentation modes within each of the two
channel configurations (sound and silent). The data in Table 36 shows
that the motion picture treatments were superlor to still picture, print,
and sound treatments in six instances and the Print mode to the Sound
mode in one instance on the posttest. On the retention test the motion
picture treatments maintained the same level of superiority, and the
still picture treatments were superior in one case. In no case did the
verbal modes surpass the pictorial modes, nor did arny other mode show
superilority to the motion picture modes.

Summary of Findings

The analysis of the performance data for the combined results
for all learning objectives or tasks resulted in the following conclu-
sions:

l. The Motion Picture Sound and Still Picture Sound treatments
were the most effective presentation modes.

2. 'The silent Still Picture treatment was the least effective
presentation mode at all mental ability levels.

3. The High Mental Ability subjects achieved significantly su-
perior scores to elther the Medium and Low Mental Ability subjects.
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4., The same general patterns of effectiveness prevailed in the
retention test. :

5. The pictorial (motion and still picture) multi-channel
gsound) presentation modes were more effective than the single-channel
silent) modes. There were no channel mode effects with the verbal
(print) modes of presentation. These differences tended to decrease in
the retention test.

6. The motion picture ‘modes were superior to all other presen-—
tation modes on both the posttest and retention test.

Analysis of Individual Test Ttems

The mean performance scores on each of the test items in the
seven content areas were compared by means of analyses of variance.
Where significant differences at or beyond the .05 level were found,
multiple comparisons among all treatment groups were made by means of
the Duncan Multiple Range Test. A tabulation of these analyses is
presented in Table U4l of Appendix C. 1In all, only 41 of the 570 test
items reached the .05 significance level, 1k for the Classification ob-
Jective, 8 for the Generalization objective, 7T for the Comparison objec-
tive; and 6 each for the Identification and Application objectives. The
"Irrigation" content area had the largest number of significant differ-
ences (ll) and was the only area in which differences appeared for each
of the learning objectives. MNach of the 41 significant items were anali-
yzed with the intent of discovering specific characteristics of the
visual and sound as they related to learning of the content being tested.
This analysis will be presented below as grouped by the learning objec—
tive or task being served.

Identification Objective

Of the six significant test items on the Identification objec~
tive, two occurred for "Irrigation,"” two for "Labor," and one each for
"Heat" and "Salamanders." An analysis of these questions, the responses
to them, and the stimulus material furnished no definitive answers to
the results obtained. In the case of three of the questions ("Irriga-
tionm," #18f, "Heat" #13b, and "Salamanders" #19a) no explanation can be
given.

In question #20c¢ for "Irrigation," however, the correct answer
required the recognition that the "crank-and screw" method of raising
water for irrigation in Egypt used an object that "was shaped like a
Jarge log." The inferiority of the verbal treatments to the pictorial
.reatments could be a function of the need by the verbal groups to trans-
fer the idea of "big hollow wooden pipe" (as presented in the verbal
stimuli) to the idea of "log," whereas the pictorial groups received a
vigual picture of the apparatus. ’

h
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In the "Labor" content area, two questions (#24f and #25a) showed
superiority for the Motion Picture Sound treatment in two cases and for
the Still Picture Sound in one case over all or some of the single-chan-
nel modes. The recognition of the fact that "women did road work" and
that "flower pots were in wooden boxes" may have been enhanced by support
the audio gave to the pictorial visuals.

Comparison Objective

Of the six significant test items on the Comparison objective,
three occurred for "Irrigation," two for "Thailand," and one each for
"Tabor," "Heat," and "Salemanders." An analysis of these questions, the
responses to them, and the stimulus material furnished no definitive
answers to the results obtained. In the case of three of the questions
("Irrigation" #13d, "Heat" #9c, and "Salamanders" #18c) no explanation
can be given.

In question #15d for "Irrigation" the correct answer required
the recognition that the "pole and pail" and the "crank" methods of
raising water for irrigation both "made use of wood." The Sound alone
treatment was inferior to five of the other treatments. The audio makes
no specific mention of "wcod" for the first method and refers only to a
"wooden pipe” in the second method. It is possible that this was not
sufficient reinforcement of this idea, although both the Print alone and
Print Sound treatments performed satisfactorily on the question.

Question #16d for "Irrigation" required that the subject know
that, in comparing the "water wheel" and "cran:" methods of raising
water for irrigation, one method lifted more water than the other. The
silent Motion Picture treatnent was significantly superilor to the three
verbal treatment modes, and the other pictorial modes were also high.
As a possible explanation for the results, the plctorial modes actually
"showed" the amount of water being lifted, whereas, in the verbal modes,
the subjects were not told anything about amount of water and had to
imply the comparative amounts lifted by the two methods. It is possible
that quentity concepts such as "more" or "less" may be implied from
pictorial stimuli more readily than from verbal stimuli.

On question #22d in "Labor," it was asked if "men and women did
many of the same jobs." The three multi-chamnel modes were more effec-
tive than the single-channel modes, Motion Picture Sound and Still Pie-
ture Sound showing significant superiority over the silent Motion Pic~
ture, silent Still Picture, and Print alone. It is possible that the

supporting audio narration gave support to the visuals and thus enhanced
the learning.

Classification ObJjective

Of the fourteen significant test items on the Classification ob-
Jeetive, five occurred for "Labor," four for "Salamanders," three for
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"Irrigation,”" and two for "Thailand." An analysis of these questions,
the responses to them, ard the stimulus material gave no explanation of
the results obtained. Possible reasons for the differences could be
suggested in only three of the duestions. '

In question #6b for "Thailand" the repetition of the crucial
cues may have accounted for the superiority of the Sound Moticn Picture
over the silent Motion Picture and Still Picture, but there is no ex-
planation why that treatment reached significance over the verbal
single-channel modes unless the specific mention of these different
foods in the sound narration was a more powerful cue to the correct re-
spoiise than a plctorial depiction alone.

The inferiority of the silent Still Picture treatment on Ques—
tion #11 of "Irrigation" could be explained by the fact that the back-
grour:d of the picture of the water wheel method is greatly cluttered,
and both the oxen and the gears could be difficult So distinguish in a
still pilcture without audio supplementation. Thus, the Sound Still
Picture, Sound Motion Picture and silent Motion Picture were signifi-
cantly superior to the silent Still Picture. A similar finding was
Tound in Allen and Weintraub's (1968) study for the identical scene,
the silent Motion Picture showing significant superiority to the silent
Still Picture. The mention of the oxen and gears in the verbal treat-—
ments may have been sufficient to cue the correct response for these
modes. - '

The inferiority of the Sound alone treatment on guestion #12b
of "Irrigation" might possibly be attributed to the number of specific
facts presented in the audio narration and the difficulty of retaining
and organi~ing these facts to form a concept after only a single linear
exposure Lo them.

Generalization Objective

Of the eight significant test items on the.Generalization objec-
tive, two each occurred for "India" and "Heat" and one each occurred for
"Thailand," "Irrigation,” "Salamanders," and "Mountains.” The results
of only three of the test items was susceptitle to interpretation.

Question #8f in "Irrigation,” which required the generalization
that Egyptian farm workers were '"unskilled," showed a significant infe-
riority for the silent Motion Picture treatment group and a low (but not
significant) performance for the Hound Motion Picture group. One pos—
sible explanation for these results is that the occurrence of movement
itself may give the impression of the complexity of the content being
viewved and thus a feeling of "skilled" action taking place. All other
treatments were superior to the motion picture versions, although not
significantly so in every case.

“Two test items in "India" (#3d and #42) showed the silent Motion
Picture treatment superior to the verbal treatments and to the silent
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Sti11 Picture. These questlons related to the ways travel is changing
in Indla and the kinds of freight the animals carried. It is possible
that the silent Motion Picture permit the subject to concentrate on the

visuals and organize them into a generalization when the visuals very

clearly depilct the ideas being generalized.

Application Objective

Of the six significant test items on the Application objective,
two each occurred for "Irrigation" and "Mountains" and one each for
"India" and "Heat." DNone of the results of the test items was suscep-
tible to interpretation.

Hierarchical Patterns of Living

A further objective of the study was the determination whether
some kind of hierarchical relationship existed between learning objec-
tives or tasks. That is, if the learning of a higher order task (e.g.,
generalization) was related positively to the learning of the next sub-
ordinate lower order task (e.g., classification). Because each subject
received test items for all five objectives or tasks, it was possible to
determine whether such positive transfer occurred. This analysis dif-
fered from earlier classical studies on hierarchical learning (Gagné
end Paradise, 1961; Gagn€ and Others, 1962) in that it did not measure
the transfer effects on an ordered set of intellectual skills, but rather
knowledge about the content of the stimuli.

The results reported here are based upon an analysis made by a
specially written computer program designed to calculate the proportion
of instances consistent with positive transfer as defined by Gagne and
Paradise (l96l).l The proportions obtained for each of the hierarchical
analyses were compared with the proportions expected by chance by means
of chi square in a 2x2 contingency table. Of the total of 64 hierarchi-
cal analyses computed, 18 tested transfer from the Generalization to the
Application task, 19 each tested transfer from the Classification to the
Generalization and from the Comparison to the Classification tasks, and
8 tested transfer from the Identification to the Comparison task.

Results of Hierarchical Analyses

In all, only 14 (or 22%) of the 64 hierarchical analyses were
found to be significant in the positive direction at or beyond the .10

; ) (++) + (--)
;Formula for determining positive.transfer. G+ () + () P)
where (++) indicated passing (to an established criterion level) the
designated learning at both higher and lower task levels, (--) indicated
failure at both levels, and (+—) passing at the higher level and failure
at the lower level. -
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level, and 3 (or 5%) were found to be significant in the negative direc-
tion. The results of these analyses are presented in Table 39.

It would appear that the existence of a hierarchical pattern was
not supported by the evidence from this study. :

) Positive transfer appeared to be most evident from the General-
ization to the Application task and from the Comparlison to the Classifi-
cation task. It was least evident from the Identification to the Com-
parison task. The findings suggest, at least, that the formulation of
classifications which require conceptualizing or grouping of phenomena
could utilize the same knowledge as the drawing of generalizations from
the concepts themselves to formulate principles. Such similarity be-
tween conceptualization and generalization has been recognized, and it
is not completely clear that they are necessarily different processes.

A like observation could be made relevant to the similarity between the
making of identifications of specific characteristics and the making of
comparisons between these identified characteristics. These two proc-
esses may be a part of a single process that could roughly be classified
as an identifying function.

It would appear, therefore, that the existence of a hlerarchical
pattern was not supported by the evidence from this study. This finding
was consistent with Gagn€'s (1968) recent discussion of learning hier-
archies in which he made a distinction between the learning of intellec-
tual skills and verbalizable knowledge, concluding that "knowledge enti~
ties" probably cannot be formed into learning hierarchies. Yet the fact
remains that this study found some evidence of positive transfer of
such "knowledge entities" from the Generalization to the Application
level (in 22.2% of the cases) and from the Comparison to the Classifica-
tion level (in 26.3% of the cases), and the question of whether or not
the learning of particular knowledge at the lover levels affects ‘the
performance at the higher level might still be kept open.
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TABLE 39

SIGNIFICANCE OF POSITIVE TRANSFER OF KNOWLEDGE

IN HIERARCHICAL PATTERN ANALYSIS

(CHI-SQUARE)
Proportion
. of Positive
Transfer to Learning Set Transfer
N | Obs. Exp. | Prob.
"Thailand"

GEN to APP 1 (Thai markets) 8| .61 .73
meomoonop éThai societyg 8i{ .82 .71

CIASS to GEN (Thai markets %4 .58 .70

COMP to CLASS 1 (Thai markets) 8} .81 .73

"2 gThai markets) 8| .92 .73 |< .05

TDENT to COMP 1 (Thai markets) 8| 66 .k

" % 2 (Thai markets) 84| .65 .74
"Irrigation"

GEN to APP 1 (weighted pole) 88{ .87 .71 |< .10
"owo " 2 (gerew driver) 88| .7+ .71
""" 3 (yater wheel) 88| .72 .71
wow " ) (work and people) 8| .75 .71

CLASS to GEN 1 gwelghted pole) 88| .68 .74

" " 2-(screw driver) 881 .80 .7k
v " 3 (water wheel) 88 .70 .74
woow " ) (work and people) 88| .68 .71
COMP to CIASS 1 (screw & weighted pole) 83| .69 .60
woow " o (yeighted pole & water wheel) | 88| .59 .60
woo® " 3 (gerew and water wheel) 88| .75 .60
wooom % )k (work and people) 88| .80 .71
IDENT to COMP 1 (work and people) 88| .70 .71
"India" _
GEN to AFP 1 (Indis transportation) 97 T6 .71
" 2 (regional transportation) o7l -85 .4
CLASS to GEN 1 (transportation problems) 97| .83 .70
"emop 2cha.nging travel) 97 .45 .70 [< .01
""" 3 (moving freight) 97| .7 .75
" m " ) (regional transportation) 97| .87 .67 |< .02
"Tabor"

GEN to APP 1 (characteristics of labor) 8y} .87 .71 |< .10
" " " 2 (people and country) 8| .83 .71

CLASS to GEN 1 (types of labor) - 8k .82 .k

" " 2 (city-rural labor) 84| A48 .71 | < .05

COMP to CIASS 1 (man and woman labor) 84| .84 .60 |< .02

woom 2 (people and country) 8| .71 .71
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TABLE 39--Continued

Proportion
of Positive
Transfer to Learning Set Transfer
N | Obs. Exp. | Prob.
"Iﬂbor“
IDENT to COMP 1 (types of labor) 8| .51 .7h | < .05
"2 Etypes of labor) 8| .56 .69
momw " 3 (people and country) 8kl .66 .7k
moo" " ) (people and country) 8l .77 .69
"Heat"
GEN to APP 1 (pressure) 81 .72 .71
"% 2 (vwork) 81 .61 .71
CLASS to GEN 1 (pressure) 81| .75 .74
"2 Eexpansn.on) 851 .62 .71
" 3 (york) 85| 89 .74 |< .10

COMP to CLASS 1 (pinvheel & bottle/pressure) |85| .86 .67 |< .05

" 2 (cork & bottle/pressure) 81 .8+ .67 [< .10

woom w3 (pinwheel & bottle/expansion) |85 .85 - .71

oo "m "k (cork & bottle/expansion) 8| .79 .7k

"oom % 5 leork & botble/work) 51 .84h .67 | < .10

L zpinwheel & cork/work) 8| .78 .67
"Salamsnders”

GEN to APP 1 gbreathing system) 82| .90 .71 |< ,02
mow v 2 (environment) 81| .76 .71
om" 3 (mobility) 82 .18 .71

CLASS to GEN 1 (breathing system) 8] .69 .71

" 2 (mobility) 82| b7 .7k | < .02

COMP to CLASS 1 (tree and newt) 821 .80 ..71

" " 2 (siren and mud puppy) 8 .8+ .71
"oom " 3 (newt and mud puppy) 82| .78 .7k
"Mountains" '

GEN to APP 1 (dome mountains) 98| .81 .71
"oom " 2 (yolcanic mountains) B/l .73 71
wm" 3 (lava) 98| .86 .71 |< .10

CLASS to GEN 1 (dome mountains) 98| .59 .7k

woomoomo Evolcanic mountains) 98| .72 .7k
"o " 3 (lava) 98{1.00 .74 | < .001

COMP to CIASS 1 gdome mountains) 98| .66 .67

u " 2 (volcanic mountains 98| .59 67
IDENT to COMP (lava) 98| .85 .71 < .10
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CHAPTER IV

CONCLUSIONS AND DISCUSSION

This chapter will present the specific conditions that may be
derived from the data and discuss their possible implications.

Comparison of Visual-Verbal
Presentation Modes

The overall superiority of the pictorial Motion Picture Sound
and the Still Picture Sound treatments to the verbal treatment modes at
all but the Application learning task level was the most overriding
finding of the study. A summary of the comparisons in which differences
occurred is given in Table 40. It i1s apparent that this superiority ap-
peared primarily at the Identification objective level and that it de-
clined as progressively higher order skills were measured, until there
was a reversal favoring the Sound alone treatment at the Application ob-
Jective level. The silent Motion Picture sesmed to be the next most ef-
fective treatment method overall, followed by Print Sound. When the
combined scores for all five learning objectives are examined, the pic-
torial treatment modes (except for the silent Still Picture) completely
dominated the significant comparisons, being superior in 94% of the
cases. It is also worth noting that in only four cases for the post-
test and four cases for the rctention test did the three verbal presen-
tation modes show superiority to the pictorial presentation modes (ex-
cluding the silent Still Picture), vhereas the three pictorial modes
showed superiority to the three verbal treatments in 28 cases on the
posttest and 57 cases on the retention test for the five learning ob-
Jectives levels. For the combined objectives, the verbal modes showed
no superiority to the pictorisl modes, yet the pictorial modes were su-
perior in 14 cases on the posttest and 16 cases on the retention test.

Given the overall superiority of the two sound pictorial ver-
sions, what do the intra-channel comparisons reveal? That i1s, how do
the different presentation modes (motion picture, still picture, print,
sound) compare with each other within each of the channel configuration
(sound and silent)? The Motion Picture Sound was superior to the Still
Picture Sound in one instance on the posttest and retention test and to
the Print Sound in one instance on the posttest and five instances on
the retention test. The Still Picture Sound treatment was superior to
the Print Sound treatment in two instances on the posttest and six in-
stances on the retention test. It would appear, therefore, that al-
though the pictorial treatments were superior to the verbal treatment in
the multl-channel configuration, such superlority was not particularly
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TABIE

Lo

SUMMARY OF SIGNIFICANT DIFFERENCES FOR ALL PRESENTATION MODES AT
EACH LEARNING OBJECTIVE IEVEL ON POSTTEST AND RETENTION TESTS
(Superiority Indicated for Treatment in Left Column)

Presentation
Mode

Learning
Objective
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¥Posttest comparisons are shown without parentheses and retention test

- comparisons wlth parentheses.
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notable, belng more apparent for retention than for immediate learning.
With the single-~channel silent treatments, there appeared to be little
practical difference between the silent Motilon Picture mode and the

Print alone and Sound alone modes or between the latter two treatments.

The most notable differences appeared in the comparisons of
these three treatment modes with the silent Still Picture, the silent
St111 Picture showing some slight tendency toward inferiority (a total
of only eight instances for the posttest and three instances for the
retention test). This inferiority of the silent Still Picture to the
silent Motion Picture confirmed Allen and Weintraub's (1968) findings
in which they made similar comparisons of sillent motion and still pilec-
ture treatments. Such differences did not appear, however, when sound
was added to the motion pictures and still pictures.

As a general conclusion, therefore, it seemed that although
some advantage might accrue to the pictorial treatment modes (except
for the silent Still Picture), these differences were so slight that no
practlical differences were apparent. On the other hand, there was some
cause to believe that the sllent Still Picture was the least effective
means of presenting the cognitive information tested. Thus, the Sound
Motion Picture and Sound Still Picture superiority revealed in the
overall analysis of results seemed to be obtained at the expense of the
silent treatments and may not have been & function of any differences
in efficacy between the visual-verbal modes of presentation.

Interactions between Mental Ability
and Presentation Mode

The results pointed definitely to the superlority of the achieve-
ment by High Mental Ability subjects over both the Medium and Iow Mental
Ability subjects for all learning objectives on both ‘the posttest and
retentlon tests. This finding was predictable. However, the failure of
the Medium Mental Abllity subjects to perform at a superior level to the
Iow Mental Ability groups (except in two instances on the posttest and
one instance on the retention test) was unexpected. An exsmination of
the interactions between presentation mode and mental ability level was
needed to reveal possible reasons for this finding.

There was little of a decisive nature to indicate overall inter~
actlons between presentation mode and mental ability level. Taking the
three multi-channel treatments, Still Picture Sound demonstrated superi-
ority to the Print Sound at the High Mental Ability level and the Motion
Picture Sound to the Print Sound at the Medium Mental Ability level.
There were no practical dlfferences at the Iow Mental Ability Ievel.

At both the High and Medium Mental Ability levels the Still Picture
Sound showed large increases in learning from the posttest to the reten-
tion test. For the four single-channel treatments, the silent Motion
Picture was superior to the silent Still Picture at the High Mental Abil-
ity level, but there were no practical differences at the other me atal
ability levels. Also, the silent Motion Picture showed retentior test
gains from the posttest to the retention test at all levels, but par-
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ticularly at the High and Iow Mental Ability levels.

As a general conclusion, it appears that, when the results were
looked at gs a whole, no particularly significant interactions occurred
between presentation mode and mental ability. There appeared to be no
support for the widely held contention that lower mental ability stu-
dent; will profit more from pictorial than from verbal stimuli.

Multi-Channel Effects

Although there was an overall tendency for the pictorlal (motion
plcture and still picture) multi-channel souwnd treatments to show su-
periority over the single-channel silent treatments, this advantage did
not prevall under all conditions. No. advantage was found for the multi-
channel Print Sound over the single-channel Print alone mode.

Such findings partially confirm and partially refute Travers'
(1967) conclusion that no advantage should accrueto multi-channel pres-
entation. His conclusionswere based upon an analysis of research that
dealt largely with verbal material, and, therefore, the findings from
this study relative to the comparisons of Print Sound with Print alone
is comparable. The finding here that, for such verbal material, learn-
ing is not enhanced by using two channels is consistent with Travers'
findings. On the other hand, Travers' generalization of this conclusion
to pictorial material 1s not supported by the findings of this study.
It seems that the addition of sound to a pictorial presentation plays 2
supporting, cueing, and repetition role that might not be evident when
two redundant verbal channels are presented simultaneously. Perhaps
the pictures and sound are not actually "redundant" §in that the same
words are spoken and printed), but rather "related" (in that the verbal
sound deseribes the pictorial representation) as suggested by Hartman
(1961b). Thus, the sound motion picture or still picture does not pre-
sent simultaneous redundant information, but permits scamning time for
the learner and the opportunity to switch attention from one channel to
the other. The presentation of print and redundant sound, <1 the other
hand, may result in some interference due to lack of precise flt between
reading speed and rate of presentation of the audio.

Comparisons of Iearning Objectives

There was a noticeable trend toward a decreased influence of the
mode of visual-verbal presentation as highar order skills were tested.
That 1is, more signiflcant differences among treatments were found for
the Identification Comparison, and Classification objectives than for
the CGeneralization and Application objectives.  Such differences tended
to favor the pictorial treatment modes at the lower levels, with a pro-
gressive diminution of this advantage as higher order learnings were
tested.

The most dramatic reversal of the plctorial dominance was the
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superiority of the Sound alone treatment over all other treatments for
the Applicatilon objective. There is no explangtion for this finding.
An examination of the audio narration, visuals, avd test items revealed
no discernible reasons for the results. It may be possible, however,
that visuals can add cues that are misleadlng when an application to a
new sltuation i1s required, whereas sound or print alone may isolate the
specific content to be learned and thus enhance its acquisition. But
no evidence to support this contention could be found in the results of
this study.

Overall, the findings do indicate that the pictorial modes of
presentation have their greatest effects at lower cognitive levels and
this seems to be a reasonable conclusion. After all, at the Identifica-
tion and Comparison levels the learning of specific physical character-
istics are being measured, and one would expect that visual representa-
tions of such content would prove more beneficial to learning. On the
other hand, one might not expect that the concepts, generalizations, and
applications of learning required at the higher levels would receive
comparable support from such visuals.

Hierarchical Patterns of Iearning

The results showed little evidence that a hierarchical pattern
existed between higher order and lower order tasks sp far as the learn-
ing of cognitive information was concerned. The evidlence of positive
transfer that did appear was from the Generalization task to the Applica-
tion task and from the Comparison task to the Classification task. It
was least evident from the Identification to the Comparison task.

A consideration of these results was given in Chapter III, and
there is little that can be added in the form of discussion at this
time. It would seem that a further study of such hierarchical patterns
in the learning of knowledge entitles is indicated in the light of some
positive results from this study. The possible existence of hierarchies
of learning is of great importance in the design of effective sequences
of instructlon, and the ordering of such learning objectives as those
studied here could furnish valuesble insight into the production of in-
structional materials.

85



|ERIC

REFERENCES

Allen, W. H. Audio-visual communication. In C. W. Harris (Ed.),
Encyclopedia of educational research. (3*rd ed.) New York:
Macmillan, 1960. Pp. 115-129.

Allen, W. H. Medla stimulus and types of learning. Audio-visual In-
struction, January 1967, 12, 27-31.

Allen, W. H., Cooney, S. M., & Weintraub, R. Aundio implementation of
still and motion pictures. NDEA Title VII, Project No. 5-OTh4l.
Ios Angeles: Research Division, Department of Cinems, University of
Southern California, April 16, 1968. .

Allen, W. H., Filep, R. F., & Cooney, S. M. Visual and audio presenta-
tion in machine programed instruction. U.S. Office of Education,
Cooperative Research Project No. 5-0724—2-12-1. Ios Angeles: Re—
search Division, Department of Cinema, University of Southern Cali-
fornia, January 1967.

Allen, W. H., & Weintraub, R. The motion variable in film presentation.
NDEA Title VII, Project No. 5-1123. Ios Angeles: Research Division,
Department of Cinema, University of Southern California, December

1968.

Bloom, B. S. (Ed.) Taxonomy of educational objectives: the classifica-
tion of educational goals: handbook I: cognitive domain. New York:
longmans, Green and Co., 1956.

Briges, L. J. Sequencing of instruction in relation to hierarchies of

competence. Pittsburgh, Penn.: American Institutes for Research,
1968.

Briggs, L. J. Handbook of procedures for the design of instruction.
Pittsburgh, Penn.: American Institutes for Research, 1970.

Briggs, L. J., Campeau, L. P., Gagné, R. M., & May, M. A. Instruectional
media: a procedure for the design of multi-medis instruction, a
critical review of research, and suggestions for future research.
Pittsburgh: American Institutes for Research, 1967, No. 2.

Broadbent, D. E. Perception and communication. New York: Pergamon
Press, 1958.

Conwsy, J. K. Multiple-sensory modality communication and the problem
of sign types. Audiovisual Communication Review, 1967, 15(k), 371-
383.

87



ERIC

Conway, J. K. Information presentation, information processing, snd the
sign vehicle. Audiovisual Communication Review, 1968, l6(l+5 403~
hak,

Day, W. F., & Beach, B. R. A survey of the research literature compar-
ing the visual and auditory presentatlion of informestion. Contract
No. W33-0390AC02169, E.0.N0. 694-37, University of Virginia,
November 1950.

Dixon, W. J. (Ed.') Biomedical computer programs. Los Angeles: Unlver-
sity of California, 1968.

Duncoun, D. B. Multiple range and multiple F tests. Biometrics, 1955,
11, 1-k2. - .

Educational Testing Sérvice. School and college abili’cytes’cs. Prince-
ton, N.J.: Cooperative Test Division, Educational Testing Service,

1957.

Educational Testing Service. Sequehtial tests of educational progress.
Princeton, N.J.: Cooperative Test Division, Educational Testing
Service, 1963.

Fishell, X. N., & Koch, C. M. A comparative study of student achieve-
ment using selected instructional motion pictures with reduced visual
information load. Paper presented at the Department of Audiovisual
Instruction convention, Portland, Oreson, April 1969.

Gagé, N. L. An analytical approach to researcn on instructional meth-
ods. Phi Delta Kappan, 1968, 49, 601-606.

Gagne’ » R« M. Mlitary training and principle's of learning. American
Psychologist, 1962, 17(2), 83-91. (a) -

Gagné, R. M. The acquisition of knowledge. Psychological Review, 1962,
69, 355-365. (b) .

Gagné, R. M. The conditions of learning. New York: Holt, Rinehart &
Winston, 1965. '

Gagne' 5 R« M. Curriculum research and the promotion of learning. In
Perspectives of curriculum evaluation, ARRA Monograph Series on
Curriculum Evaluation, No. 1, pp. 19-38. Chicago: Rand-McNally,
1967.

Gagne, R. M. Iearning hierarchies. Educational Fsychologist, 1968, 6,
l“'9.

Gagne, R. M., & Bolles, R. C.. A re*'iew of factors in learning efficien-
cy. In E. Galanter (Ed.), Automatic teaching: the state of the art.
‘New York: Wiley, 1959. Pp. 13-53.

88



p— R
‘ . PR,

R

N

BRI

Gagné, R. M., Mayor, J. R., Garstens, H. L., & Paradise, N. E. Factors
in acquiring knowledge of a mathematical task. Psychological Mono-
graphs, 1962, 76, No. 526.

Gagné; R. M., and Paradise, N. E. Abilities and learning set in know-
ledge acquisition. Psycholoplcal Monographs, 1961, 15, No. 518.

Glbson, J. J. A theory of pictorial perception. Audiovisual Communica~
tion Review, 1954, 2(1), 3-23..

Gropper, G. L. Why a picture is worth a thousend words. Audiovisual
Communication Review, 1963, 11(2), 75-95.

Gropper, G. L. Controlling student responses during visual presenta—
~ tions. Pittsburgh, Penn.: Metropolitan Pittsburgh Educational Tele-
vision Station and American Institutes for Research, 1965.

Gropper, G. L. Lesrning from visuals: some behavioral considerations.
Audiovisual Communication Review, 1966, 14{1), 37-39.

Guilford, J. P. Fundamental statistics in psychology and education.
(4th ed.) New York: McGraw-Hill, 1965.

Guilford, J. P. The nature of human intelligence. New York: McGraw-
Hill, 1967.

Hartman,.F. R. Recognition learning under multiplé.channel presentation
and testing conditions. Audiovisual Communication Review, 1961,

9(1), 2h-k3. ()

Hartmen, F. R. Single and multiple channel communication: a review of
research and a proposed model. Audiovisual Communication Review,

1961, 9(%), 235-262. (b)

Hoben, C. F., Jr., & van Ormer, E. B. ‘Instructional film research,
1918-~1950. Technical Report No. SDC 269-7~19, Instructional Film
Research Program, Pennsylvania State College. Port Washington,
N.Y.: U.S. Special Devices Center, December 1950.

Hovlend, C. I., Lumsdaine, A. A., & Sheffield, F. D. Experiments on
mass communication. Prizceton, N.J.: Princeton University Press,

1949.

.Hsia, H. J. On channel effectiveness. Audiovisual Communication Re-

view, 1968, 16(3), 245-267.

Kale, 8. V., & Grosslight, J. H. Exploratory study in the use of pic-
tures. and sound for teaching foreign language vocabulary. Technical
Report No. SDC 269-7-53, Washington, D.C.: U.S. Department of De-
fense, 1955, ' ' :

89



ERIC

Kellejr, T. L., et al. Stanford achievement test. New York: Harcourt,
Brace and World, 196k.

Kirk, R. E. Experimental procedures for the behavioral sciences. Bel~
mont, Calif.: Brooks Cole, 1968.

Knowlton, J. Q. On the definition of a "picture." Audiovisual Communi-
cation Review, 1966, 1k(2), 157—185

Kopstein, F. F., & Roshal, S. M. Verbal learning efficlency as influ-
enced by the manipulation of representationsl response processes:
pictorial-verbal and temporal contiguity factoxrs. In A. A. Lums-
daine (Ed ) ; Student response In Programed Instruction. Publication
943. Washington, D.C.: National Academy of Sciences—-National Re-
search Council, 1961. Pp. 335-350.

Langer, S. K. Philosophy in a new key. Cambridge, Mass.: Harvard
University Press, 1942.

Iorge-Thorndike Intelligence Tests. New York: Houghton Mifflin, 196k,

Iamsdaine, A. A. Cue and response functlons of pictures and words. In
M. A. May & A. A. Lumsdaine, Iearning from films. New Haven, Conn.:
Yale University Press, 1958. Pp. 123-149.

May, M. A. Word-picture relationships in sudio-visusl presentations.
Working peper, July 1965, Contract No. OE-5-16-006. Washington,
D.c.: U.S. Department of Health, Education and Welfare, Office of
Education.

Miller, R. B. A suggested guide to fin:tional characteristics of traln-
ing and treining equipment. Technical Memorandum ML-TM-56-1lk.
Lackland Air Force Base, Texas: Air Force Persomnel and Tralning
Research Center, 1956.

Parker, J. F. Jr., & Downs, J. E. BSelection of training media. Tech~
nical Report No. 61-473, September 1961, Wright-Patterson Air Force
Base, Ohio. Behavioral Sciences ILaboratory, Aerospace Medilcal Lab-
oratory, Aeronsutical Systems Division, Alr Force Systems Command,
United States Air Force.

Pryluck, C., & Snow, R. E. Toward a psychollinguistics of cinema.
Auvdiovisual Communication Review, 1967, 15(1), 54-57.

Roshal, S. M. Film-mediated learning with varying representation of
the task: viewing angle, portrayal of demonstration, motion and
student participation. In A. A. Iumsdaine (Ed.), Student response
in programmed instruction: & symposium. Publication No. 943.
Washington, D.C.: National Academy of Sciences--Naitional Research
Council, 1961. Pp. 155-175.

90



ey

' L e ie Yooy ‘ N t“nﬂh,

[ERIC

Ruesch, J., Kees, W. Nonverbal communication. Berkeley and Ios
Angeles: University of California Press, 1956.

Severin, W. The effectiveness of relevant pictures in multiple-channel

communications. Audiovisual Communication Review, 1967, 15(L),
386-401.

Silverman, R. E. The comparative effectiveness of animated and static .
transparencies. Technical Report No. NAVIRADEVCEN 78-1, Instruc-
tional Film Research Program, Pennsylvanla State University. Port
Washington, N.Y.: U.S. Naval Training Devices Center, Office of
Naval Research, April 1968.

Snow, R. E., Salomon, G. Aptitudes and instructional media. Audio-
visual Communication Review, 1968, 16(%), 341-357.

Tosti, D. = Ball, J. R. A behavioral approach to instructional de-
sign axZ media selection. Final Report, 1968, Behavioral Systems
Division, Westinghouse Learning Corp., Albuquerque, New Mexico.

Travers, R. M. Studies related to the desig: of audiovisual teaching
materials. Final Report, Contract No. 3-20-003, U.S. Office of
Education. Kalamazoo, Mich.: School of Education, Western Michigan
University, May 1966.

Travers, R. M. Research and theory related to audiovisual information
transmission. (Rev. ed.) Final Report, Contract No. 3-20-003,
U.S. Office of Education. Kalamazoo, Mich.: School of Eduecation,
Western Michigan University, 1967.



s batsmmsiant Yy Prvmtinmny [T
. ' . . . - v .-

ERIC

THATLAND

1.

APFENDIX A

PERFORMANCE TESTS

Circle one or more of the things that are most like what you
learned sbout Thailand. [APPLICATION]

a. &8 harbor in Aluska

b. a parking lot in a city

c. a coastal city on very low land

d. Olvera Street in los Angeles

e. the freeway that goes through Bellflower
f. a school assembly

Circle one or more of the things that are most like the
Thalland markets. [APPLICATION]

a. looking for something in a big crowd
b. a village market in Mexico

c. a supermarket in Bellflower

d. booths at a county fair

\

Circle one ox more things that describe the Thailand market
place. [GENERALIZATION]

a. 1t is a place to buy food only.

b. Many merchants sold only one product.

c. Most of the food sold has come from a
long distance away.

d. There is not much choice of what to buy.

e. It is a place where the entire family shops
together.

f. Frozen foods are also sold here.

Circle one or more of the things that best descrlbe what
Thailand is like. [ GENERAT.IZAT TON] ‘

a. The people live almost entirely on vegetables.
b. There are many different travel vehicles.

c. It has a hot and wet climate.

d. It is difficult to be on time when traveling.
e. It is a country with many iron mines.

f. The people do not like to be in crowded places.
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5. Circle one or more things that tell about the geography
of Thailand. [CLASSIFICATION]

a. fish, farm products, canals
b. fish, merchants, weight

c. children, merchants, women
d. dress, bridges, wooden drcks

6. Circle one or more things that best describe what people
eat in Thailand. [CLASSIFICATION]

a. fish, bread, carrots

b. fruit, chickens, fish

c. vegetables, fruit, fresh meat
d. chicken, apples, bananas

T. From what you learned, circle one or more of the things that
best .describe what the: peonle of Thailand are like.
TCTASSIFICATION]

a. merchants, farmers, fishermen

b. merchants, salesmen, sailors

c. painters, chicken-ralsers, loggers

d. housewives, fishermen, boat-repairmen

8. fish
clothing [CLASSIFICATTON]
chicken

‘The sbove three things best belong to which one of the
following choilces?

a. sold by trading

b. sold by individual merchant
c. sold by the package

d. mnone of the abcve

9. . vegetables
chicken ' [CLASSTFICATION]

fish

" The above three things best belong to which one of the
following choices?

a. sold by individual merchant
b. sold by the package

c. sold by trading

d. mnone of the ahove
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10. fish
chicken " [CLASSIFICATION]
gasoline

The above three things best belong to which one of the
following choices?

a. sold by the package
b. s0ld by individual merchant
c. sold by trading

d. none of the above

11. clothing
chickens [CLASSIFICATION]
gasoline

The above three things best belong to which one of the
following cholces?

a. sold by trading

b. so0ld by individual merchant
c. sold by the package

d. none of the above

12, Circle the things that tell about how the people travel
- in Thailand. [CLASSIFICATION]

: a. canal, bridge, road

\; . b. bridge, canal, paddling

" c¢. automobile, on foot, boat

d. on foot, by automobile, in boats

13. Cilrcle one or more of the things you learned about that
are correct. [COMPARISON]

. a. Both clothes znd handkerchiefs were hung

up near the docks.
b. The chickens and fish were both sold

from boats.
- ¢. Everything sold in the market was fresh
and uncooked. -
Clothing and farm products were both sold
from boats.
Fish and vegetables were both sold by weight.
One merchant sold both fish and vegetables.

; v s
> ‘
2
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14,

15.

16.

l'

Cilrcle

one or more of the things you learned about that are

correct. [COMPLITSON]

a.
b.

Women handled the boats more skillfully than men.
Men and women traveled in the same way.

c.
d.

e.
f.

Circle

Men and women both shopped.

Csnals were used for travel,. but not for a market
place.

The same Jobs were done by men and women.

Same things sold on docks and boats.

one or more of the things that are correct about the

Thailand people. [IDENTIFICA?ION]

a.
b.
c.
d.
e.

Women cooked chickens.

Bridges were used only to view the market activity.
Children sold products.

Men and women dld the shopping.

Shopping was done by women and children.

f.

Circle

People shopped from their boats.

one or more of the things that are correct about the

markets of Thailand. [IDENTIFICATION]

S

Poot bridges crossed the canals.

b.
c.
d.
e.

L.

Cloth was 50ld from boats. )
The docks were made of cement and tile.
Motorboats carried farm products.

Cloth was sold by weight.

Chicken was sold from a boat.

g.

TRRIGATION

The water raising tool that used the crank and screw is most

Gasoline for the boats was sold from the docks.

like vhich of the following things? (Circle one or more of
the correct answers.) [APPLICATION]

a. a man sawing a stick

b. a man loading a truck

c. a man turning on a water faucet
~d. a man drilling a hole in a board
e. a man sharpening a pencil

f. a man pouring water into a pipe
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The water raising tool that used the pole and paill is most:
like which of the following things? (Circle one or more
correct answers.) [APPLICATTION]

8.,

man prying up a nail in a board with a hammer

b-
Cs
d-

man watering the yard
man rolling a bharrel
man drinking through a straw

€.

man loading a triuck

f-

Ol » ole

man turning on a water faucet

The water raising method that used the water wheel is most
like which of the following things? (Circle onme or more

correct snswers.) [APPLICATION])

delivering water by truck
a boy pedalling a bicycle

a man rowing a hoat
a ditch-digging machine

the - side—paddle boat at Disneyland

Circle one or more of the following things that are most like

turning a pipe valve

the people you just learned about. [APPLICATION]

8.

tomato and orange pickers of~California

b-

clave labor on & cotton plantation

c-
d-
e.

irrigation and farming in America today
skills of American factory workers
e person planting a small garden in the city

f-

fishermen alcng the beach

Circle one or more of the things that best describe the

a.
b.

c.
d.

water wheel method. [GENERALIZATION]

The flow of water to the fields is not even.

It does not 1lift the water, but just makes it
move faster.

The water 1s used to do work.

It gets the most water with the fewest workers.

€.
. :g.

The power to run it is very simple.
Non-human power can be used.

Circle one or more of the things that best describe the
pole and pail method. [GENERALIZATION])

a-
b-
cl

It gives a very even flow of water.
It shows how water is made to do work.
It works on the idea of the lever.

d.

It is very simple to operate,

e.
f.

A large smount of water can be lifted.
It uses the forces of nature instead of manpower.
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10.

Circle one or more of the things that best deseribe the
crank and screw method. [GENERALIZATION]

a.
b.
c.
d.

It needs a skilled worker to run it.

It shows how water is made to do work.
It works like a teeter totter.

It uses the same idea as a fishing reel.

€.

It shows a different use for a common tool.

f.

The flow of waler is even.

Circle one or more of the things that are like the people

and their work in Egypt. [GENERALIZATION]

8o

Most Jjobs were done with physical lsbor.

b.

The machinery used suited the kind of work to be

done.

Women do the same jobs as men.

Egyptian tool use is sbout the same as that of an
American farmer. .

There appears to be no electric power.

Farm workers are skilled.

lifting
even flow of water [CLASSIFICATION]

one man

The sbove three things best belong to which one of the fol-
lowing choices?

a.
b.

the pole and pail method
crank and screw method

c.
d.

water wheel method
none of the sbove

container .
stone . [CLASSIFICATION]

rope

The above three things best belong to which one of the
following choices?

a.
b.
c.

walter wheel method
crank and screvw method
pole and pail method

d.

none of the above
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containers © [CLASSIFICATION]
gears

The above three things best belong to which one of the
following choilces?

a. crank and screw method
b. water wheel method

c. pole and pall method
d. none of the above

12. Circle one or more of the things that describe the people
and their work. [CIASSIFICATION]

a. simple tools, work in fields, make tools

b. homemade tools, marual labor, work in fields

c. electric power, water is hard to get, people
work hard-

d. hoe fields, work easy to learn, men and women
work

e. tools run by people, heavy rainfall, water is
important :

f. simple work, machines, grow food

13. In comparing the water wheel to the pole and pail tool,
circle one or more of the things that are correct. [COMPARISON]

- -~ a. They both used oxen.

l b. They both lifted about, the same amount of water.
c. They both used rope and wood.

{m d. The water was lifted by hand in both.

e. The same kind of containers were used in both.
f. They both had an even flow of water.

14. Circle one or more of the things you learned about that are
correct. [COMPARTSON]

a. Men and women 4id the sam: Jjobs.
b. The different tools would probably be used in
_ different part of the country.

c. Most of the things were done by physical labor.

d. All three tools took about the same amount of time
to build. ,

e. Two of the methods lifted water from the river, but
the other method put it back in the river.

f. It took about the same amount of work to run all
three tools.

.
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15. 1In comparing the pole and pall method to the crank method,
circle ons or more of the things that are correct. [COMPARISON]

a. They both used rope.

b. They both lifted about the same amount of water.
c. One used clay Jars but not the other.

d. Both were made of wood.

e. Neither of them used animals for pover.

f. They both had an even flow of water.

16. In comparing the water wheel to the crank method, circle
one or more of the things that are ccirect. [COMPARISON]

a. They both used the same kind of power to run them.
b. They both used jars.
* ¢. They both were at the very edge of the river.
d. One lifted more water than the other.
e. They both emptied their water into a ditch.
f. They both used rope and wood.

17. Circle one or more of the things that you learned about the
work and people of Egypt. [IDENTIFICATION]

a. Irrigation was often done by flooding the
fields with water.

b. Water ran in cement ditches back into the river.

c. Oxen were used to plow the fields.

d. The climate was warm and dry.

e. The river emptied into many small ditches.

f. Hoes were used to keep the weeds from clogging
up the water wheel.

18. Circle one or more of the things that are correct for the
pole and pail method. [IDENTIFICATION] -

a. The pail was filled at the upper level and
emptied at the lower level.

b. It was turned by hand. '

¢c. The weighted end of the pole was pulled down’
by the men.

d. A large stone was used for a weight.

e. Rope and metal were used to make the tool.

f. The pail was filled directly from the river.
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19.

20.

INDIA

1.

Circle one or more of the things that are correct for the
water wheel method. [IDENTIFICATION]

8.
b._

Oxen were driven by whip.
It used gears made of wood.

C.
d.

€.

It was turned by hand.

The jars were fastened to the wheel by wooden
clamps.

The mars emptied into a ditch at a higher level.

.

The jars were filled by dipping into & large pool
of water.

Circle one or more of the things that are dorrect for the
crauk and screw method. [IDENTIFICATION]

8¢

Both ends were oﬁen.

b.
C.

Two men took turns running it.
It was shaped like a large log.

d.

There was an even flow of water from the tool.

e.

" When the crank was turned, the water moved upward.

f.

It was shaped like a wheel.

Circle one or more of the best things that are like the
transportation in India. [APPLICATION]

a.
b.

-the assembly line in ean auto factory

driving home from work at 5 o'clock

[«

a museum exhibit showing all kinds of

d.

ways people travel
a person who is never on time

eI
f.

Circle

8.

a town in the jungles of Africa
a school playground

one or more of the best things that are like trsvel
in India. [APPLICATION]

using a computer to solve problems

b.
. c.

making tea in a coffee pot
using skis on the snow

dl
e.

staying in the room during a fire drill
putting chains ou your tires in the snow

f.

eating breakfast in the morning and supper at

night
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Clrcle one or more of the things that tell what trovel is
like in India. [GENERALIZATION]

a.
b.
c.
d.

Frelght moves only by animals.

People travel mostly on animals.

It is easy to move from place to place.
Ways of travel are changing.

e.

In the city traflic 1s controlled in some way.

f.

Circle

You need a bike to travel in the city.

one or more of the thlngs that would tell you which

part in India you might be in. [GENERALIZATION]

the kinds of freight the animals carried

whether or not there is a policeman

the way people passed each other on the road

the kinds of vehicles seen

amount of freight carried

whether or not people walked
whether or not animals were used

freight boats
cranss _ [CLASSIFICATION]

camel

Tne above three things best belong to which one of the
following choices? :

a.
b.
c.
d.

mountain travel

city travel

travel in the countryside
river-seaport areas

€.

none of the above

carts [CTASSIFICATION]
bicyeles

The above three things best belong to which one of the
following choices?

e

city travel

b.
c.
d.
€.

travel in the countryside
mountain travel
river-seaport travel
none of the above
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donkeys

valking - [CLASSIFICATION]
elephants

The above three things best belong to which one of the
following choices?

8.
b.
c.

river-seaport aress

city travel

travel in the countryside

d.
e.

mountain travel

none of the above

bicycles
animals

buses

[CLASSIFICATION]

The above three things best belong to which one of the
following choices?

8.
b.

travel in the countryside

city travel

c.
d.
e.

mountain travel

river-seaport travel
none of the above

sheeE

trails
small freight

[ CLASSIFICATION]

The above three things best belong to which one of the
following choices?

8.
b.

city travel
mountain travel

Ce
d.
e.

travel in the countryside

river—seaport are
none of the above

a5
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10. buffalo
people valking [CLASSIFICATION]

children carried

The above three things best belong o which one of the fol-
lowing chodlces?

a. city travel

b. mountain travel

c. river-seaport travel

d. travel in the countryside
e. none of the above

11. Circle one or more groups of things that show the problems
of travel in India. [CLASSIFICATION]

a. boats, donkeys, elephants
b. policemen, sheep, large loads
c. animals on road, speed of trucks,
condltion of road
d. traftic Jjams, speed of trucks, many bicyecles

12, Circle one or more groups of things that tell travel is
changing. [CLASSIFICATION]

a. rough roads, sheep trails, mountains
b. buses, bicycles, ships

¢. buffalo, trucks, traffic jams

d. donkeys, camels, elephants

13. Circle one or more groups of things that had to do with the
moving of freight. [CLASSIFICATION]

a. boat, auwo, camel

b. elephant, camel, boat
c. sheep, cart, boat

d. train, bicycle, cart
e. camel, buffalo, donkey

4. Circle one or more of the groups of things which are
correct. [COMPARISON]

a. 3Buffalo were used in both the mountain and
country areas.

b. Animals carried freight in both the city and
country.

c. Means of transportation were same in both the
city and country.
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15.

16.

17.

The camel was used at the seaport and in the
country.
Tralns, elephants, and buses carried different

f.

things.
Blcycles were used mostly in the city.

g.

Camels were used at the seaport and in the
country.

Circle one or more of the groups of things which are
correct. [COMPARISON]

8.

Roads were crowaed in the city, but not in the

b.

country.

Methods of travel are changing faster at the
seaport than in the city.

People pulled carts in both the city and country.

People and animals both pulled carts.

Both people end animals carried freight.

The same vehlcles were seen on the roads in both
the  country and city.

Circle one or more of the things you learned sbout trans—
portation in India. [IDENTIFICATION]

New and old-fashioned vehicles carry people.

Carts carried freight in the-~country.
Camels, trucks and trains carried all the freight.
Camels, donkeys and elephants all carried freight.

Freight was carried on boat§.

Circle one or more of the things that were used for trans-
portation in the country. [IDENTIFICATION]

a. horse carts
b. trucks

c. elephant

d. Dbuffalo

e. camels

f. automobile

Circle one or more of the things used for travel at the
river and seaport area. [IDENTIFICATION]

a. elephant

b. automobiles

c. camel

d. freight boats
e. carts

f. horses

g. buffalo

h. passenger boats

105



19, Circle one or more of the things used for travel in the citx.

[ IDENTIFICATION ]
a. motorcycles
b. sheep
c. bhuffalo

d. Dbicycles
e. camel
f. horse carts

LABOR

1. Circle one or more of the things most like the way of life
in Eastern Europe. [APPLICATION]

a. life on a cotton plantation

b. a junk yard with many old autos

¢, city with many appliance repair shops
d. a country with both cities and farms
e. Jlife in Canadien cities

f. Jobs women do in America

2. Circle one or more of the things most like the work in
Eastern Europe. [APPLICATION]

a. grape and orange pickers in California
b. picking cotton by machine

c. Jobs done by workers in a cafeteria

d. Jjobs women do in Americs

e. camels carrying loads across the desert
f. assembly workers in a factory

3. Circle one or more of the things you learned about that de-
scribe work In Eastern Europe. [GENERALIZATION]

a. Work is done quickly.

b. Most jobs are done by physical labor.

c. Almost all the Jobs are done by men.

d. Animals and machines often do the same kinds of
work.

€. There are more skilled than unskilled workers.

.f. People and machines often do the same kind of work.

k. Circle one or more of the things you learned about that.
describe what Eastern Europe is like. [GENERALIZATION]

a. Country roads are in good condition.
b. People enjoy much recreation.
c. Many people work on building projects.
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d. Farms employ many machine operators.

e. The country is moving toward modernization.

¥. The country depends more upon machines than upon
human labor.

5. street cleaners
ditch diggers [CLASSIFICATION]
Tactory workers

The above three things best belong to which one of the
following choiues?

8. 1life in the countryside
b. city life

c. seaport life

d. none of the above

6. men and women working
machines [CLASSIFICATION]
animals

The above three things best belong to which one of the
following choilces?

{ a. city life

l b. seaport life

c. 1life in the countryside
d. none of the above

Te cheap lsbor
I use of machines [CLASSIFICATION]

good roads

( The above three things best belong to which one of the
. followlng choices?

a. life In the countryside
b. seaport life
S ¢.  clby life
d. none of the above
8. crane
boat [CLASSIFICATION]

freight

The above three things best belong to which one of the
followlng choices?

a. seaport life
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b. city life
c. life in the countryside
d. none of the above -

9. palls of water
drying clothes [CLASSIPICATION]

leveling land

The above three things best belong to which one of the fol-
lowing choices?

a. life in the. countryside
b. ‘seaport life

c. clty life

d. none of the above

! 10. loading trucks
building houses [ CLASSIFICATION]
maki ots

The above three things best belong to which one of the fol-
lowing choices?

a. 1life in the countryside
b. seaport life

c. city life

d. none of the above

11. washing clothes -
cleaning streets [CLASSIFICATION]

ralsing train crossing gate

The above three things best belong to which one of the fol-
lowing choices? ' .

8. hums.. power
b. animal power
c. machine power
d. none of the sbove

12, . plowing fields
inspecting clay pots [CLASSIFICATION]
washing clothes

The above three things best belong to which one of the fol-
lowing cholces?

a., animal power
. human powver
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c. machine power
d. none of the above

13, cleaning streets
making ditches [CLASSIFICATION]
seeding finlds

The above three things best belong to which one of the
following choices?

a. machine power

b. animal power

¢. human power

d. none of the above

14, ship loading
building dams [CLASSTFICATION]

heuling hay

The above three things best belong to which one of the
following choices?

a. animal power

b. machine power

¢. human power

d. none of the above

15. making fields ready
hauling hay [CLASSIFICATION]
plowing

The above three things best belong to which one of the
following choices?

&. human power

b. animal power

c¢. machine power

d. none of the above

16. 3 dlgging ditches
driving bulldozers {crASSTFICAT TON]

train crossing guard

The above three things best belong to which one of the
following choices?

a. women's work
b. both men's and women's work
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¢. men's work
d. none of the above

17. - cleaning streets
digeging ditches [CLASSIFICATION]

carrylng bricks

The above three things best belong to which one of the fol-
lowing choices?

a. men's work

b. women's work

¢c. both men's and women's work
d. none of the above

18. crossing guard
bricklayer ' [ CLASSIFYCATION]

bulldozers

*!he above three things best belong to which one of the fol-~
lowing choices?_

a. both men's and women's work

b. men's work

c. women's work .
d. none of the above

19. cleaning streets
loading ships [CLASSIFICATION]

stripping logs

The above three things best belong to which one of the fol-
lowing choices? :

a. women's work

b. men's work

¢. both men's and women's work
d. non. of the above

20. ) inspecting pots
painting ornaments [CLASSTFICATION]
digging ditches

The sbove three things best belong to which one of the
following choices?

a. both men's and women's work
b. women's work

c. mnmen's work

d. none cf the above
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21, planting fields
sweeping streets - [ CLASSIFICATION]
ingpecting pots

The above three things best belong to whicii one of the
following cholces? ’

a. women's work

b. men's work

c. both men's and women's work
d. none of the above

22. Circle one or nmore of the foliowing which are correct.
[ COMPARTSON]

a. Men and women did many of the same Jobs.
b. The same skill is need=d for most jobs.
c. Women had more skilled .,jobs than men.

d. Women 4id the easler kinds of work.

e. Women did mostly hand labor.

f. Women did more skilled jobs than men.

23, Circle one or more of the things that are correct about
Eastern Europe. [COMPARISON]

a. People do the same kind of york in the city and
in the country.

b. Many people are needed to farm, but few people
are needed in factories.

c. Modern machines are used in the city, but not
in the country.

d. People worked hard in the country, but not in

the city.

e. More machines were used in the country than in
the city. .

f. More people worked at city jobs thsun at country
Jobs. ’

2k, Circle one or more of the following that you learned
about Eastern Europe. [IDENTIFICATION]

- a. Basements were dug by machine.
b. Oxen were used on farms.
c. drawing water from a well
d. things made in the city
e. animals used for travel
f. Viomen did road work.

g. loading trucks by hand
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25. Circle one or more of the following that you learned about
Eastern Europe. [IDENTIFICATION]

a. flower pots in wooden boxes
b. washing clothes in the river
c. land leveling device '
d. drinking water for animals
e. automated factories

f. +train crossing guard

g. bullding construction

h. making hand tools

1. women inspecting watches

HEAT

l. Circle one or more of the ways that things move that are
most like what you just learned. [APPLICATION]

a. drilling a hole

b. looking through s telescope
c. baking a cake

d. drawing a circle

e. throwing a stone

f. filling a glass with water

2. Cilrcle one or more of the things that are most like the way
things were done. [APPLICATION]

a. pushing a lawn mower

b. reading a book on science
c. riding a bicycle

d. cooking a meal

e. rowing & boat

f. watching a TV program

3. Circle one or more of the things that describe what you
learned about. [GENERALIZATION]

a. For every action there is a reaction.

b. The power for the experiments was the water.
c. The glass tubes do work.

d. Steam makes heat

e. Steam pulls things.

f. ©Steam and heat do the same things.

k. Circle one or more of the things that describe the things
you learned about. [GENERALIZATION]

a. Steam and heat were the same.
b. More water wlll cause more pressure.
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[ c. Steam puts forth more pressure than does water.
d. Steam can move things in any direction.
e. Steam takes up the same amount of space as water.
) f. Pressure ls the same as steam. :

5. TFrom what you learned, circle one or more of the following
that describe the idea of expansion. [CLASSIFICATION]

a. a cork moving in the test tube
b. small tubes on bottle

c. a bottle going around

d. steam causing bottle to move
e. bubbles forming in the water
f. pin wheel going around

6. From what you learned, circle one or more of the things
that describe the idea of work being done. [CLASSIFICATION]

a. the bottle turning because the steam was escaping
b. pressure moving the cork

c. test tube in the clamps

d. +the cork in the test tube

e. bottle sitting on electric plate

f. steam hitting the fan

g. the hollow tubes of the bottle

T- From what you learned, circle one or more of the following
that describe the idea of pressure. [CLASSIFICATION]

8. water bolling

b. starting the heater plate

c. pulling

d. effect of steam escaping

e. what steam does to the work in the test tube
f. steam going through the air

g. putting the water in the bottle.

8. Circle one or more of the things that are correct for the
Pin wheel and the hanging bottls experiments. [COMPARISON]

a. Corks were in the same place in both.
b. Steam was present in both.
" ¢. Both used wire.
d. Bottles turned in both.
e. More water was needed in the pin wheel than in
the hanging bottle experiment.
f. Heat was used in both.
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9. Circle

one or more of the things that are correct for the

test tube and the hanging bottle experiments. [COMPARISON]

8.
b.

Coe

d.

Corks popped out in both.

Steam was used in the hanging bottle but not
in the test tube experiment.

About the same amount of heat was used in both
experiments.

Bubbles were formed in the water in both.

e.

Something turned in both.

f.
g.

10. Circle

Corks were in the same place in both.
Neither of them showed the steam escaping.

one or ﬁore of the foliowing that are correct when

comparing the test tube experiment to the pin wheel experi-

ment. .[COMPARISON]

a. The cork moved in the test tube but not in the
pin wheel experiment.

b. There was pressure from stean with the pin wheel
but not with the test tube experiment.

c. Wheels turned in both.

d. Heat was used in both.

e. Water turned to steam in both.

f. The use of heat was more important with the pin
wheel than with the test tube experiment.

11. Circle one or more of the things that are correct for the

hanging bottle experiment. [IDENTIFICATION]

8.
.

The bottle dld not turn.
Wire was used.

Steam escaped from only one tube.
The bottle had two tubes.

The cork popped out.

The steam turned a small pin wheel.
All the water was used up.- .
There were bubbles in the water.

12. Circle

cne or more of the things that are correct for the

pin wheel experiment. [IDENTIFICATION]

. 8.
b.

A test tube was used.
One small tube was used.

C.

There was a cork in the bottle.

d.
e.
f.

ERIC

There were no bubhbles in the water.
Steam turned the bottle.
Wire was used.
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13. Circle one or more of the things that are correct for the
test tube experiment. [ IDENTIFICATION]
a. The test tube turned around.
b. The coxrk moved.
c. Steam escaped from two small tubes.
d. Two clamps were used. -
€. Bubbles were formed.
f. The water was all used up.
g. Steam from the test tube moved a fan.
SATAMANDERS
l. The physical appearance of salamanders is most like which
of the following? (Circle one:or more correct ansvers. )
[APPILICATION]
a. a fish
b. a dog .
c. a game of crack-the-whip
d. a boy just out of a shower
e. a spider
f. a soldier crawling
2. The ways that salamanders mbve.are most like vhich of the
following? (Circle one or more correct answers.) [APPLICATIOCI(]
a. playlng hopscotch
b. riding in a car
c. riding a skate board .
d. an airplane taking off
e. vriting a letter
f. operating a bicycle
5. The living habits of salamanders are most like which of the

following? (Circle one or more correct answers.) [APPLICATION]

a. putting water into an aquarium

b. choosing vhich pans to use in cooking a meal
c. using different kinds of dog food

d. finding a shady place
"e. feeding a bird

f. building houses for different families
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L.

Salamanders look like which of the following things? (Circle
one or more correct answers.) [GENERALIZATION]

a. They all need air to breathe

b. They each breathe in a different kind of way.

c. Different salamanders have different kinds of eyes.

d. They all have the same number of toes on their
front feet.

e. Thelr bodies all look very similar.

f. They are four different colors.

Salamanders mave around in which of the following ways?
(Circle one or more correct answers.) [GENERALIZATION]

a. They all use their legs to Lelp them move.

b. They all wiggle their bodies to help them move.

c. They all use their tails to help them move.

d. The way they move is decided by how long they are.
e. They move in any direction.

f. They usually move slowly.

Salamanders have which of the following kinds of living
habits. (Circle one or more correct answers.) [GENERALIZATION]

a. They can all live either in water or on land.
b. For the most part, they get their food on the land.
¢. Salemanders are herd to £ind,
d. Salamanders would usually be found in wet and
damp places.
e. They usually swim on the surface of ponds.
f. BSometimes salamanders are found in open fields.

gills
snake-like body [CLASSIFICATION]
small eyes

The above three things best helong to which one of the
following choices?

a. salamanders living on land

. salamanders living in water

c. salamanders living on land and in water
d. none of the above.

116



S —y

Pt Monns.
'

i )

{ ERIC

E

f

8. four toes
five toes [CLASSIFICATION]
no tail

The above three things best belong to which one of the
- following cholces?

a. salamanders living.on lsnd and in water
b. salamanders living on land

c. salamanders living in water

d. none of the above

9. four legs
spots on body [CT.ASSIFICATION]

holes for breathing

The above three things best belong to which one of the
following choices.

a. salamanders living on land

b. salamanders living on land and in water
c. salamanders living in water

d. none of the above

n

10. . external gills
gray skin [CLASSIFICATION]
four legs

The above three things best belong to which one of the
following choilces?

I
a. newt salsmander
b. tree salamander
c. mud puppy salamsnder
d. siren salamander
e. none of the above

1l. swimming
dark gray [CLASSIFICATION)

i
_ four legs

The above three things best belong to which one of the
following choices?

a. newt salsmander
b. mud puppy salamander
c. siren salamander
d. tree salamander
e. all of the above
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13.

1.

15.

lives in water and on land
holes in nose [CLASSIFICAT.(ON]

four legs

The above three things best belong to which one of the
following choices?

e

newt salamander

b.
c.
d.
e.

tree salamander

mud puppy salamander
siren salamander
none of the above

spots on skin
- climber [CLASSIFICATION]
lives on land .

The above three things best belong to which one of the
following choices?

a.
b.

newt salamander
tree salamander

C.
d.

r=3

S.

mud puppy salamarnder

siren salamander
all of the aghove

(9 8

snake-like
two legs [CLASSTFICATTON]

small eyes

The above three things best belong to which one of the
following choices?

a.
b.
Cn

newt salamander
mud puppy salamander
siren salamander

d.
e.

tree salamander -
all of the above

walking ‘
swimming [CLASSIFICATION]
four legs

The above three things best belong to which one of the
following choices? '

8.
b.

mud puppy salamander
tree salamander
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c. newt salamander
d. siren salamander
e. all of the above

16. Circle one or more of the things that are correct when
comparing the tree salamander to the newt salsmander.
[COMPARISON]

a. They both can live.on land.

b. They both breathe through their noses.

c. They both have spots on their skin.

d. One has four legs and the other two legs.
e. They have a different number of toes.

. They move about in different ways.

17. Circéle one or more of thé things chat are correct for
both the mud puppy and the siren salamander. [COMPARISON]

a. They both have spots on their skin.

b. One of them breathes through its skin and
the other does not.

c. They both have gills on the outside.

d. One uses its legs for moving and the other
does not.

e. They both live in water.

f. They both have four legs. N

-

18. Circle one or more of the following things that are correct
when comparing the newt salemander to the mud puppy.
[ cOMPARTSON]

a. They both can live in water or on land.
b. One of them has spots on its skin.

c. They breathe in the same way.

d. They are different colors.

e. They both have four feet.

f. Both have the same size eyes.,

g. They both move around in the same way.

19. Circle one or more of the things that would help you
identify the pmd puppy. [ IDENTIFICATION]

a. lives in water

b. two holes in its nose

c. external gills

d. spots on its skin

e. eyes bulge out

f. brown skin

g. yeilow and gray in color
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20. Circle one or more of the items that would help you identify
the newt salamander. [IDENTIFICATION]

a. derk gray in color

b. does not have spots on its skin
¢c. has gllis

d., lives in water and on land

e. has only two feet

f. has four toes on its feet

g. %tiny eyes in sides of head

21. Circle one or more of the things that would help you ldentify
the tree salamander. [IDENTIFICATION] ' '

8. lives in water and on land

b. eyes stick out '

¢. four toes on front feet and flve toes on back feet
d. green spots on brovn skin

e. two stubby legs

f. hides under rocks .

g. has fan-like gills for breathing

22, Circle one or more of the things that would help you identify
a slren salamander. [IDENTIFICATION]

a&. lives in water and on land

b. brown in color

c. spots on its skin

d. DYody is short

e. two legs

f. tiny eyes

g. breathes through holes in its nose

MOUNTATNS

l. The formation of a volecanic mountain is most .1like which of
the following things? Z_Circle one or more correct anSWers.)
[ APPLICATTON]

a. putting alr into a balloon

b. ants making an apthlll

c. mining for gold in a mine

‘d. building a pyramid

e. a broken fire hydrant

f. squeezing toothpaste out of a tube

2. The action of molten lava is mot llke which of these things?
(Circle one or more correct answers.) [APPLICATION]

a. oatmeal cooking in a pan
b. baking a cake
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Ce.

melting ice cream

d.
e.

cleaning up after a flood
making a concrete driveway

f.

plowing a field

3. The formation of a dome mountain is most like which of the
following things? (Circle one or more correct answers.)

[ APPLICATION]
a. a tire blowing out
b. . broken water main
c. blowing soap bubbles with a toy pipe
d. opening an umbrella
e. dumping a load of gravel in a driveway
f. drilling an oil well

k. Circle one or more of the things that tell what a
volcanic mountair. is like. [GENERALIZATION]

8.

uneven and Jagged

b'

looks like sharp, broken stone

c.
d.

pressure moving ground but not breaking it
an earthqguake

e.
f.

5. Circle

a rounded hill
a vater well

one or more of the things that tell what a dome

mountain is like. [GENERALIZATION]

8.
b.

a crack in the top of the ground
a result of molten rock under the ground

- c.
d.

a round pile of lava
a bulge on the earth's surface

e.
f.

remains of an explosion
pressure moving earth's layers without

€. Circle

breakling them

one or more of the answers that are correci about

molten lava. [GENERALIZATION]

a.

formed deep in the earth

: . 'b.

forms black rock when it cools

' c L4

L iy

f.

melted iron and copper

resists heat

rock that is burned up and destroyed by a fire
color depends on temperature

|ERIC
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10.

melted rock underground
round [ CLASSIFICATION]

smooth

The above three things best belong to which one of the
following choices?

a.
b.
c.

volcanic mountain
molten lava
dome mountain

d.

none of the above

sharp [CLASSIFICATION]

The above three things best belong to which one of the
following cholces?

a.
b.

dome mountain
volcanic mountain

c.
d.

molten lava
none of the above

lavas rocks

smoke [CLASSIFICATION]

steam

The above three things best belong to which one of the
following choices?

a.
b.
c’

molten lava
dome mountain
volcanlc mountaln

d.

none of the above

steep sides
Jagged rocks [CLASSIFICATION]

open_top

The above three things best belong to which one of the
following choices?

a.
b.
c.

dome mountain
molten lava
volcanic mountain

d.

none of the above
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11.

13,

1k,

reddish yellow
hot . [CLASSIFICATION]
liguid

The above three things best belong to which one of the
following choices? .

a. dome mountain

b. volcanic mountain
c. molten lava

d. none of the above

The two kinds of mountains you learned about are the same
in what ways? (Circle one or more correct answers.)
[COMPARTSON]

a. Both have melted and cooled rocks on the
surface.

b. Steam escapes from both.

¢. - Melted rock flows from both.

d. Both have cracks under the earth.

e. Both are formed by the force of
melted rock.

If you compare melted rock and cooled lava rocks, which
of the following are correct? (Circle one or more correct
snswers.) [COMPARISON]

a. Both result from gas, steam and pressure.
b. They come from same place.

c. lhey are the same color and hardness.

d. Both result from weather effects.

e. They are both sharp.

f. They are not found in the same places.

Circle one or more of the things you learned asbout
melted rock. [IDENTIFICATION]

a. It is very hard.

b. It is always thrown into the air.
c. It is brown in color.

‘d. It is reddish yellow in color.

e. It 1s very hot.

f. 1t is black in color.
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15.

16.

Circle

one or more of the things ﬁhat you learned about

volecanic mountains. [IDENTIFPICATION]

a.

They are openings in the emath's surface.

b.

They are made from flowing lava.

c.
d.
e.
f.

Melted rock stays below the surface of the earth.
They are smeooth.
They are a reddish-yellow color.

Circle

Steam and smoke escape when they are formed.

one or more of the things you learned about dome

mountains. [IDENTIFICATION]

a.
b.

cracks in the earth's surface
the weather wears the ground away

C.
d.
e.
f.

formed by an eruption

a lava flow on the earth's surface
steam escapes from the ground
melted rock below the ground
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+ APFENDIX B
VERBAL STIMULUS TREATMENTS

Thailand

Much of Thailand is made up of canals snd waterways. Some motor
boats and many small paddle boats crowd the narrow waterways. Besides
being usel for transportation, the waterways serve as the msin market
places. .

Women, in their paddle boats, bring loads of different kinds of
fresh food to sell in the market.

The wooden docks along the waterways are crowded with women and
children who have come to sell and shop. They buy several kinds of
vegetables which are sold by weight. Fish also are sold. They are care-
fully weighed in a basket while the customer waiches.

The docks are lined with baskets of farm products. Each merchant
sells only one or two kinds of products. The waterways are so crowded
there hardly seems room for any more boats, but somehow the skiliful peo-
ple paddle their boats along.

'The small.foot—bridges that cross the canals are favorite places
to watch the activities of the busy market. The canals of Thailand are
always filled with activities.

In sdme of the gmall boats lining the vwaterways, men cook chick-
ens to sell. Other boats filled with farm products move about.

Along the sides of the canals, there are also many shops that
sell colorful handkerchiefs and clothing. These are hung up aleng the
canals in front of the cmall shops.

The crowded; floating markets of Thailand are rapidly changing
scenes of activity. .
Irrigation
The Nile River is the Egyptian farmer's main source of water.
The banks of the river are very sandy, and in some places very few

plants grow. The fields are higher than the river, so the farmers use
a number of tools to lift ‘the water from_the river to their fields.
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One tool looks like a playground teeter totter. A long pole is
placed across the top of a post. A pail is tied with a rope to on: end
of the long pole. On the other end is a weighted basket. The worker
empties the peil and pulls down on the rope to refill it. The weighted
end then rises. When the paill is full, the weighted basket helps raise
it.

Some farmers use heavy stones in place of the weighted basket.
They £ill the pail with water from the river. Then the heavy stone
helps them 1lift the full pail up to the fields above. There the pail is
emptied.

Another tool they use is a large wheel made of wood and rope.
Many large clay jars are attached to the wheel. As the wheel turns,
the jars scoop water from a ditch below. As the jars reach the top of
the wheel, the water empties into another ditch at a higher level.

The wheel is turned by two oxen attached to the wheel through an
arrangement of gears. A woman urges them on by hitting them with a ’
stick. As the oxen walk in a circle, the water wheel slowly turns, and
a steady flow of water pours from the jars.

Another tool the Egyptian farmer uses looks like & big hollow
wooden pipe. Running through the pipe is something that looks like a
large screw.

The bottom of the pipe is placed in a ditch below, and a crank
1s attached to the top end of the pipe. As the farmer turns the crank,
the water is lifted from below along the screw and empties onto the
field above.

The farmers control the flow of water through the fields by
maeking or removing small dirt dams with hoes. Each plant is then water-
ed by water flowing between the rows of plants. It takes several work-
ers with hoes to control the water flowing through the fields.

India

The people of India travel in many different ways. Trains are
used to carry passengers and freight. 1In the cities, men pull carts
loaded with freight.

Horse and ox~drawn carts move freight and people, while buses
and trucks also move on the crowded streets. Some of the ox-drawn
wooden carts use wheels from old trucks and cars.

In the city, a policeman, with a brightly colored hat, directs
all of the different kinds of traffic. He must control the flow of
cars, trucks, buses, motorcycles, bilcycles, carts and pedestrians.

Driving a car in the clty is quite difficult because of the
many different things using the roads. Elephants also use the roads
for carrying freight and people. 126
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In the rural areas, donkeys can be secen carrying products to
market. The mountaln people often use sheep to carry small loads along
the narrow trails.

\
In flat country areas, large wooden and cloth racks are at-
tached to the backs of water buffalo to carry freight. Farm women lead
the animals, while the men carry the small children.

Several hundred pecvple can travel at one time on large ferry
boats which share the rivers with large and small freigh* boats. At the
seaports, camels are used to carry freight taken from large ocean going
ships.

Labor

The farmers of Rastern Europe still do much of their work by
hand. Women help plant fields as well as men.

Oxa=n are used to pull hand-made plows through the fields. Oxen
are also used %o pull drags made of logs across the rolling hills to
make them level. Work horses are used in the fields to move wagons
loaded with alfalfa, which is grcwn in large amounts. Tractors haul
several wagcns at a time, each loaded with animal food crops.

Water for the animals is obtained by scooplng pails of water
from wells. Women wash clothes in the rivers and spread them out on the
banks to dry.

In the cities, women sweep streets while both men and women dig
ditcher large bulldozers, operated by men, are used on huge dam build-
ing projects. Street cleaning maschines are alsc used to clean the main
city streets. On other streets, women sweep them clean with brooms.

Building bricks are carried to the brick layers by men and women
laborers. Home basements are dug by hand, and only simple machines are
used for building.

At train crossings, for safety purposes, a man lowers a stecl
barrier with e crank to block the road. Hand tools are also used to
strip the bark from logs. '

In the factories, women pack and carry crates of goods. Men also
unload products from trucks by hand. Women color, decorate and package
Christmas tree ornaments without ms hines.

Men form clay flower pots on machines, while women inspect and
add the finishing touches by hand. When the flower pots have been placed
in wooden crates, men load the crates into trucks with the help of hand
trucks.

At the seaports, large cranes are used to load and unload the
sea~gning ships.
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Heat

A small smount of water in a test tube is heated over ... elec-
tric heater plate. A rubber cork is placed half way down the neck of
the test tube. As the water heats up, bubbles begin to form in the
water.

The rubber cork, that was placed in the test tube, slowly be-
gins to move toward the oven end. Finally, when the cork nears the end,
it rapidly pops out.

Another example shows a bottle suspended from a wire. The bot-
tle contains a small amount of water which is again heated.

The bottle has a coxk in the top, plus two small open tubes
coming out of the neck. The tubes are bent so that they point in oppo~
site directions and let the steam from the boiling water escape. The
bottle turns or rotates in the opuosite direction to the escaping steam.

In a third example, a smal® amount of water in a bottle is again
heated over an electric heater plate. This time, the bottle has one
small tube passing through the cork in the top.

Steam escapes through this tube. The stz2am is pointed at the
blades of several kinds of pin wheels. The pin wheels spin until they
are removed from the path of the escaping steam.

Salamanders

This salamander, brown in color, is called a Newt salamander.
It has a long tail and lives in or near shallow pools of water. It uses
its four legs and tail to 'move along the bottom of ponds.

On land, it is found near damp rocks and moves very slowly,
using only its legs. It is able to cling to the damp rocks because it
has four toes on each of its feet. This salamander breathes through a
nose with two tiny holes. 1ts two eyes bulge from the sides of its
head. The skin of this salamesnder always looks wet.

The Tree salamander lives con land and is cften found under
pieces of loose bark on trees. This salamander also breathes through
two tiny holes at the end of its nose. Two eyes vulge from the sides
of its head.

Each of its two front feet have Tour toes. Its two back feet
each have five toes. It uses its four legs to move slowly about and is
also a very good climber. This salamander has tiny yellow spots on its
blackish-brown body.

Another kind of salamander is the Mud Puppy which lives only in
water. This salamander has two tiny eyes on the sides of its head. It .
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moves about on the bottom of ponds by using its four legs and wiggling
its body.

Two exteinal gills are located behind its head. They look like
small feathers waving in the water and enable it to breathe. The skin
of this salamander is a dark gray with small yellow blotches.

Lecaiid [N
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A fourth kxind of salamander is called a Siren. It has a long,
thin, black body and lives only in water. It has only two small stubby
legs located just behind the head. The legs can be used for moving
along the bottom of ponds. But mainly it uses 1lts long, thin body to
wiggle through the water.

This salamander also has external gills which look like feathers
sticking out of its body Jjust behind its head. From a distance, it
looks like a snake.

Mountains

Some mountains are called dome mountains and look rough and
rugged. They are formed when melted rock forces the surface of the
earth upwvard. The melted rock stays below the surface, but the ground
is pushed up. After many years, the smooth ground on a dome mountain is
worn away.

Volcanic mountains are formed when melted rock is forced through
cracks in the crust of the earth. The melted rock then piles up on the
surface. The melted rock is sometimes thrown high into the air.

The melted rock, or lava, is a reddish-yellow liquid and is ex-
tremely hot. As the lava piles up, it begins to cool and turns hard and
black.

Great amounts of smoke and steam escape from the mouth of the
volcano with the melted rock.

Sometimes the opening in the top of a volcanic mountain is very
far across. The flowing lava often looks like a big river.
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APPENDIX C
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TABLE 41

MEAN SCORES ON INDIVIDUAL TEST ITEMS SHOWING SIGNIFICANT DIFFERENCES
OF ANALYSIS OF VARIANCE

bt [Fo—

Duncan Multiple Range Test
] Mode X ANOVA (@ = .05)
L MpS | 667
Mp 167
Thailand SpS .'750 _
(b | s | .m0 | FBO0 8pS/Sp/MpS > Mp
Generalization)] Prs | .500 [P = ¢
Pr <333
S .583
MpS 667
ss | 137
Thailand Sp . 8
(5a- sp | .667 g '2'0325 MpS/Sp/Pr > S
l Classificatior.)| PrS | .250 :
1. Pr 667
.8 .083%
Mp .127
Thailand SpS .503 _
(6b- Sp .250 1; i 62? MpS > Sp/Mp
Classification)| Prs .500 :
Pr .583
S 500
MpS | -750
. Mp .750
L , . Thailand SpS | WBLT | o, 2l
(13b- . Sp Lt b < 05 MpS/Mp > Pr/s
Comparison) Prs | .250 . ,
Pr .500
S .250

¥Indicates the "Thailand" subject matter area, question #4d, for the
"Generalization" objective.
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TABIE 41-~Continued

~Duncan Multiple Range Test

Mode| X ANOVA - (@ = .05)
MpS 364
Mp 667
Irrigation SpS | WWT | oo
(le~ Sp .250 g Z’?ggs Mp > Sp/Prs/Pr/s
Application) Prs | .083
Pr .083
S 077
MpS 545
Mp .200
Irr%%gtim ggs ggg F=2.476 S > Mp/Pr/Prs
- . “os L
Application) | Prs | .085 | P <@ MpS > P
Pr 167
S .615
MpS . 36k
- Mp 067
Irrigation SpS .583 _
(8£- sp | .7 F‘2'227 Pr/spS/Prs/s > Mp
Generalizetion)| PrS | .so0 | P < +®
Pr | .667
S 62
MpS | 000
“Mp .067
rr ’(Lgftmn ggs Ll%g F=3.057 S > Sp/PrsS/Pr/Mp/MpS
Classification)| prg | .167 | < .02 SpS > Mp/MpS
Pr 167
S .538
Mps | -T27
- wp | 133
Irriii_;on . SpS .12) ;=2.780 ,
sp | <367 | 072 loms SpS/Mp/MpS > Sp
Classification)} prs ,513 Ps
Pr .500
s 62
- 132
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TABLE 41--Continued

Duncan Multiple Range Test

Mode X ANOVA (o = .05)
MpS 909
Mp -g55
Irrigation SpS «033 |
(12b- Sp .583 Fﬁi'5g; MpS/SpS/Pr/Mp > S
Classification)| PrS 667 [P
Pr . 750
S .308
MpS .000
Mp .067
Irrigation SpS .000 |
(13- ) Sp .ué7 g"i'8825 Sp > Prs/S/Mp/MpS/Sps
Comparison Prs .083 g
Pr .25C
s 077
MpS .818
. Mp .hoo
Irrigation SpS 750 .
- . I ) F=2o895 o
Coméiigson) EES :ggg b < 025 MpS/SpS/Sp/Prs/Pr > 8
Pr .583 '
S . 154
MpS 727
. 61 Mp .800
rrigation SpsS .58
(16a- 5 .382 F=2.276 Mp > PrS/Pr/s
Comparison) PrS 333 [P < G5 =
Pr .333
S .308
MpS 636
S Mp .800
rrigation SpsS .917
(18£- S .250 | F=2.910 Sps/Mp/s/Pr > &
Tdentification)| pug '535 p < .025 pS/Mp/S/Pr > Sp
' Pr . 750
s <769
133
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TABLE L4l--Continued

Duncan Multiple Range Test

Mode | X ANOVA (o = .05)
Mps | .818
Mp | 1.000
igati Z
Rl o8 622 | F=6.950 Mp > §/Pr/PrS
Tdentification) | pog | .083 | P < -901 SpS/MpS/Sp/s > Prs
Pr .500
S .538
MpS .T65
India p 556
(1o ggs ';gi F=2.869 Prs/MpS > S/Pr
Application) prs | .Boo | P < -025 SpS > Pr
Pr .250
5 «333
MpS | .2
India i '77_-?_
SpS .
(3a- Sg .521# F=§'867 ¥p > Sp/Pr/S
Generalization) | pps | .hoo | P < +025
Pr «333
S .083
MpS .588
Indi pd 833
ndia SpS | .5 .
ha- S iss | F=3.872 Mp > Sp/Pr/s/Prs
Generalization) PSS vggg p < .001 e p/ /s/
Pr «333
s .250
MpS | 667
Labor Mo '217
spS | .66
(13- S; -Oog F=2.809 MpS/SnS > Sp
Classification) | ppg| .7 | P < 925
Pr R
5 323
134
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TABIE 41--—Continued

Duncan Multiple Range Test

Mode | X ANOVA (a0 = .05)
MpS | ob17
Mp | 1.000
Labor .16 Mp > Pr/MpS/SpS
(16- ggs .9l$ F=6.279 Sg/PrSré ﬁpé/gps
Classification)| ppg| .833 | P < 001 S > Sps
Pr .583
s | .667 |
MpS | .750 "
Lab Mp <167
or n
(17- ggs g;g F=k.573 SpS/MpS/PrS > Sp/Mp
Classification)| prg| .750 | P < -001 Pr/s > Mp
Pr .583
S .583
MpS | .T750
L Mp | 1.000
(1o~ | ggs y ggg F=2.875 Mp > Pr/s/SpS
Classification) | pps| .750 | P < 025 Sp/MpS/PrS > Sps
Pr .583
S .583
MpS | .667
Mp | .000
Labor SpS| .750 N ,
(20- sp | .083 | T6-T22 | gsps/ups/s > prs/Pr/sp/Mp
Classification)| ppg| .250 | P < *
Pr | .250
S 667
MpS 917
Laborl Mp .583
(22~ ggs 1(5)8(; =2, 415 SpS > Mp/Sp/Pr
Classification)| pyg| .833 | P < °O MpS > Pr
Pr | .500
s .750
125
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TABIE 4l~-Continued

Duncan Multiple Range Test

Mode X ANOVA (o = .05)
Mp$S ggg
Mp .
Labor o ¢
(oh- EP“ 1:%; F=5.71. SpS > Pr/S/PrS/Mp/sSp
Identification) | poo | liyp | P <001 MpS > PrS/Mp/Sp
Pr .500
s .500
| 22
L(a;;r l*éigs :?33 F=2.933
Identification) ISDE'S j66'; p < .025 MpS > Mp/$
Pr .500 .
s 167
- Mps | 583
Heat Mo - 308
o8| <333 | pun.gl |
(2e~ S 55 | Te2-0%5 S > Sp/spS/Mp/Prs
Application) PE'S .38 | P < .02 /5e8/ e/ Px
Pr 667
s <917
Mps | -167
Mp 222
Heat SpS| 667 c
(ha- sp | 7oy | F=2:266 s/sp/SpS/Pr > MpS
Generalization) | prs ugp | P <05 /sv/sps/ P
Pr 667
S .50
MpS| 750
Heat Mp 846
a
(6£- zgs 13222 F=2.435 Sp > Pr/PrS
Generalization) | prs| .hg2 | P < 05 Mp > PrS
Pr .500
51 667
136
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TABIE 41--Continued

Duncan Multiple Range Test

Mode X ANOVA (a = .05)
MpS -9%-2
Heat Mp ?(56 ‘
(9c- :PS “a7g | F=2.478 MpS > S/Mp
Compar. son) EES 8ys | P < .00 Prs/sp > S/Mp
Pr 750
g .500
MpS 917
Mp .923
Heat 1.000
(13b- ggs 636 | F=3-480 SpS > sp/s
Identification) | ppg | .g23 | P < -0L Mp/Prs/MpS/Pr > S
Pr 917
S 500
MpS | .583
Mp LT n
Salamanders SpS <333 Ped .70
(4e- Sp . 364 - < 32 MpS/S/Prs > Pr
Generalization) | prg | .545 | P < +025
Pr .000
S .583
Mps | .000
Mp 17
Salamanders SpS .083 .
(8- Sp (636 F=l.hol Sp/Mp/Pr/Prs > SpS/MpS/s
Classification) | ppg | .zg4 | P < -00L SpS > MpS/s
Pr 17
S .000
' MpS | .167
Salamanders bsdg s 'ggg
(12~ sp | .55 | F=2.87k SpS/S > MpS/Pr/Mp
Classification) PES '275 p < .025 Sp > Mp
Pr 167
8 .583
137
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TABIE 41--Continued

Duncan Multiple Range Test

Mode | X ANOVA (¢ = .05)
Mps | -T50
Mp b7
Salamanders SpS LT50
(1h- sp | .hss | F=3.598 MpS/spS > Prs/s
Classification) | prg | .27% | P < .005 Pr> 8
Pr 667
S .083
MpS .583
.66
Salamanders bsdgs . 85;
(15- sp | o091 | F=3:059 Sps > s/Sp
Classification) | png | .shs | P < -025 Mp/MpS/Prs > Sp
Pr a7
S <333
MpS | .667
l'i-‘ .222
Salamandexrs pitai ettt
sps | .91
(18e- sg $2$ F=3.182 SpS > Mp/Pr
Comparison) | prs | .727| P < -01 Sp/PrS/Mps > Pr
Pr .250 ’ ’
S .500
MpS | 1.000
Salamanders DSIIPS 1. ggg
(192~ P . F=k.120
Identification) | SP | 1.000 " ""pps, MpS/Mp/Sp/s > Pr/Prs
PrS | .545 .
Pr .583
S .17
MpS 643
Mountains P 237
sps | .231 '
(2e— | 555 F=2.507 MpS > SpS/Pr
Application) | prs | .500 | P < +©5 Sp/Prs > Pr
Pr L1111
S 333
138
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i TABLE 41--Continued
3 _ : Duncan Multiple Test Range
i Mode | X ANOVA (o = .05)
. Mps | .21k
i Mp <357
i Mountains ~8ps | .692 F=p.862 _
) (Zc- Sp .500 = 055 S/SpS > Pr/MpS
i Application) Prs JL7 R
3. Pr 222
S <133
H
i MpS .500
Mountains BS/IPS '232
% (G~ | 81; T =2.156 Mp > MpS/Sp
i Generalization) PrS .833 p < .05 PrS > Sp
. Pr .778
%1 S 607
3
.
1
i
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