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ABSTRACT

The level of abstraction of the message and the
educational effects of five media presentations (Print, verbal sound,
print/pictures, print/verbal sound, and pictures/verbal sound) wvere
experimentally investigated. The media components were presented
singly or in combination to 6th grade students in a uniformly
controlled consistent environment. Measures of media preference,
learning from media, and zttitude toward the scriptlearned were
statistically analyzed in relation to the five media presentations,
tvo reading achievement levels of the students, and two different
scripts. Results were traced to the media-message components of the
media presentation. Among the many findings were: students did not
necessarily choose the medium best suited for their own educational
needs. Also, the results of print/sound presentation did not concur
vith results of previous research. Hovwever, high individual scores
vere obtained from each of the five media presentations, a fact which
supports the inclusion of a wide variety of media in a media center
collection to meet individual differeunces. (WCH)
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INTRODUCTION

The problems of predicting which medium is most effective in
promoting student learning and which medium encourages the most
favorable attitude toward the learning experience are examined in
this studv. It is hypothesized that some media are more effective
than print in promoting learning and in encouraging a favorable
attitude toward the learning exnerience., The purpose of this study
is to isolate factors which contribute to effective educational
communications,

First a communication model is formulated consisting of seven
elements: source of the message, sender, message, medium, channel,
receiver, and effects of the message. The weak 1inks in many of the
media research studies examined tends to center around two areas of
the problem investigated: 1) message ahstraction, the interaction of
the source of the message and the sender which results in the message
code, and 2) the effects of the message on the message receiver,
Previous attemnts have been made by others to develop a media taxonomy,
This seems premature because manv commun on fa.tors had not been
included, in particular the folloving: 1) message codes, the |
products of message abstraction, and 2) media-message components,
the products of interactions by message codes with sensory modality.
Results of this studv are intended to 1ncrease knowledge relevant to

functions of selection, production, message design and guidance in

media use practiced hy media snecialists,
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Several factors related to the seven elements of the communication
model are examined in chapter one, In chapter two specific variables
are selected for study; the variables under study are defined, pre-
liminary procedures are described, questions are raised, and hypotheses
are stated with anticipated results, Chapter three consists of data
analvsis procedures and statistical decisions, Conclusions are
nresented in chanter four without the statistical data along with

alternate hypotheses, 1imitations and recommendations for futher research,
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CHAPTER I

BACKGROUND, LITERATURE REVIEW AND RATIONALE

Historically there has been a division of labor within the
professfons administering educational media services to schools, An
early text of school librarianship by Fargo referred to audiovisual
aids or just visual aids to instruction,! implying two accepted values:
an emphasis on instruction rather than learning, and an attitude that
a message conveyed by any means other than print was in some way
inferior, An early AV text by Dent encouraged use of audiovisuals
"to facilitate the understanding of the written or spoken vord" rather
than as information sources useful in their right, Farge also suge
gested that poor readers were the primary beneficiaries of the use of
audiovisuals.3 This siggestion is not supported bv this study which
indicates that good readers henefit most from some audiovisual
presentations,

The print orientation anpears to date back to the Middle Ages when
the emnhasis on citina authoritv to leqgitimatize one's thinking was
crvstalized, Saettler states that in medieval times the role of intele
lect in learnina was stressed and the senses vere held in suspicion
because reports hased on sensory experience differed among indivuduals
and vere therefore thought to be unreiiable. At that time information
based on the intellect as portraved in printed works was thought to be

reliable because it was stable and denendable.4
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The 1ibrarian's traditional prejudice against "sensory" or visual
media was based on the mistaken notion, expressed by Ralph Ellsworth
in his book on school 1ibrarianship as recently as 1965, that all
cormunication can effectivaly be reduced to text., In Ellsworth's
opinion, tanes are no more than spoken tc.t, microforms are text
reduced, and all visual cormunications are ultimately based on text,d
Similarly many l1ibrarians and othe: educators have been blind to the
realization that tape recordings can capture original sounds that
defy translation into print, and that sti1l and motion photography
allow viewers to learn inductively from inferences based on {conic
relationships presented pictorially (or aurally) rather than to learn
deductively from symbols presented in a 1inear seaquence on a printed
page,

Many audiovisualists, on the other hand, have regarded 1ibrarians
as keeners of books unwilling or unahle to provide learners with
information in any form other than the printed word, which they also
reqard as an inferior means of cormunication, The recently reported
findings of Kittilson in his doctoral dissertation, may reflect a
problen or prejudice of a more basic nature, He found that teachers
viewed audiovisualists as educational leaders and 1ibrarians as clerical
tvres, However, he found that teachers viewed male 1ibrarians as
educational leaders.® Clearlv there is need both for a role change and
a revised image based on broader media capabilities, ‘

Several historical forces have contributed to a convergent course
for the roles nerformed by professionals involved with print and non-

print media. Title Il of the {lementary and Secondary Education Act

ERIC
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(ESEA) of 1965 encouraged the purchase of audiovisual media through
established school 1ibraries, This incentive nrovided the encouragement
for school 1ibrarians to become actively involved in the process of
selecting and administering audiovisual media and AV related services,
The resulting expanded media services led to a re-conceptualizing of

the role of the school 1ibrarian., Ultimately the terms "media special=
ist" and "media generalist" were adopted to convey to educators the
expectation that the adninistrator of the school media center (formerly
school 1ibrary) must be skilled in providing both print and non-print

(audiovisual) media services. The 1969 Standards for School Media

Programs adopted use of the term media snecialist. Approved jointly
by the American Association of School Lihrarians of ALA and the
Division of Audiovisual Instruction of lEA, these standards assigned
the media specialist an active role in working with the curriculum and
in providing qreater skills and leadershin in the area of media
product1on.7
Increasingly there are resnonsibiiities indicated in the literature
for the media snecialist to not onlv select educationally effective
media, but to be able to design effective educational messages as wel1,B
thile concern for the ideal of selecting effective material based on
research findings which investigated user response has long been urged

9 emphasis on des‘gning and producing effective

bv library leaders,
media has increased greatlv since 1965, culninating in the recommendations

of the 1969 Standards for School Media Programs vhich established these

duties for the school media staff in implementina the media program:

ERIC

Full Tt Provided by ERIC.
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Serving as instructional resource
consultants and materials specialists
to teachers and students

Selecting materials for the meiia
center and its program

Assisting teachers, students, and
technicians to nroduce materials

which sunnlement those available

through other channels

Working with teachers in curriculum
planning

Working with teachers to design
instructional experiences 10

The merging of roles of print and noneprint media personnel has
been accomnanied by an increase in concern for the needs of learners
as vell as a more active role in aiding the programs of the instruce
tional staff, These expanded service roles must necessarily be
accompanied by expanded media utilization skills based on predictive
knowledge concerning learning effectiveness of various media in a
given learning situation,

Ideally a media center would employ a staff with various capa-
bilities for selecting, designinq and nroducing effective learning media,
However, with the current record of qovernmental acencies for reducing
funds for educational programs, school media centers are increasingly
being staffed by one media professional with professional education
for competencies in both school 1ibrary and audiovisual services. To
support the educational programs that are evolving to nrovide these ‘
comnetencies, current research investigations could aim to synthesize
theory and research findinas of related educational fields with concerns

identified by the school library and audiovisual fields.
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LITERATURE REVIEW

Preparatory to identifying researchable problems relating to the
media concerns of present and future media professionals, doctoral
dissertations relating to school Vibrarianship and school media were
examined. Twenty-four dissertaticns investigated some aspect of
audiovisual services. Most of these studies examined the role of the
media person in the school's program, feasibility of setting up
programs in a district, impact of audiovisual teaching programs, and
similar tonics. Two studies experimentally investigated learning from
media, and related results to other factors involved in the communie
cation process. These two studies, directed by im, H, Allen and

1n and Daeh11n9.12 were larqgely unsuccessful

conducted by Russel
because of several weaknesses in conception of the research design

and because of lov reliability of the measuring instruments. However,
the researchers isolated several areas of concern which are worthy of
continued investigation,

An examination of related media research indicated many studies
which have implications for the educational media nrofessions. While
none of these studies is directed toward solving the problems of the
educational media nrofessions, this research provides an effective base
on which to design studies with direct application for professionals
working with educational communications.,

Early media research un to World War 1l was characterized by
comparisons of learninqg from one given medium with learning from another

medium or from a lecture,!3 During World Wer II and the immediate poste

war period extensive research was carried on to investigate the several
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effects of films, including psychological effects of propaganda,

effective production techniques, and methods of film utiIization.14
Following these postwar film studies was a period of research into
learning from programed instructional materials and instructional
te1evision.15 In 1958, Title VII of the Hational Defense Education
Act and in 1965, Title III and other titles of the Llementary and
Secondary Education Act, led to funding of numerous research studies,
The effactiveness uf the fedéra11y funded nondirective research

qgrants offered through these acts is questionable when one examines
the "isolated and independent studies" nroduced bv grant recip'ients.16
While precise pronosals were reauired to obtain a grant, no attempt
was made to encourage in-denth research into the most relevant
problems of the educational media professions.17 llevertheless, this
previous research has set the stage for a synthesis of concerns
relating to educational media communications. uith this synthesis,
directed federal funding could support a concentrated in-depth effort
to solve problems of educational media communications similar to the
vast strides made in the physical sciences18 first by individual researchers
such as Louis Pasteur, vhe as a non-subject specialist vas able to
develon strong inference studies which solved problems of fermentation
where subject specialists had fa11ed.19 and later with federal programs,
such as the Manhattan project which develoned the Atomic Bomb, An ‘
example of the low inference studies currently coming out of the media
field, are studies with a concept of media which has allowed media
presentation mode and message code variables to exist unrecognized as

rival hvpotheses within the same general concent. Identification of
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these and other communication variables which must be considered before

one can construct a strong inference study is continued below,

RATIONALE

Examination of the limitations of previous research findings
should indicate to educational media researchers the importance of
specifically defining variables to be investigated, drawing up
testable hypotheses, rigorously controlling the experimental environe
ment and data analvsis, arriving at conclusions which suggest new
tescable hvpotheses, and communicating results with implications
which satisfy the concerns of practicing media professionals.

Concerns of media center personnel npersistently mentioned in
current library 1iterature, relate to the performance and/or
supervision of the following onerations:

1. Selection of school media appropriate for learners of different
abilities, in various subject areas, and for identified learning
ohjectives.

2. Message design of appropriate code, content and form of cormunie
cation to meet specifications of teachers and students in relation
to curriculum needs.

3. Production or creation of media to meet instructional requirements.zo

Media selection and nroduction and messaye desian must result in
comunication tools which effectively elicit desired learning behaviors
from students, To accomnlish the functions of providing effective
cormunication tools, the media specialist must he canable of making

decisions based on unicue oualities of media and predictable responses
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of learners based on the relationships of several variables, In the
literature of instructional technology, formerly called the audioe
visual literature, much attention has been given to a "systems approach"
to instructional media research.21 The scope of this research is
involved with the entire communication nrocess. Traditionally the
communication nrocess is considered to have three variables: sender,
messaqge and receiver. With the development of communication technslogy,
the number of variables is commonly increased to five: sender, message,
channel, receiver, and effects. This comnunication model is well
{1lustrated wvith a statement by Lasswell:

kho

Says What

In Which Channel

To Whom "

Nith What Effect?22

Two additional variables must be considered for an educational

communication model: source of the message, and medium as'distinguished
from channel, The seven elements of this expanded communication model
are as follows: source, sender, message, medium, channel, receiver,
and effects. Lasswell's statemer.t can thus be expanded to read as
follows:

tho

Says ‘hat

From What Source

In What Form

In Which Channel

To Whom

Hith What Effect?

In educational nractice, each of these variables has numerous

subfactors which 1f not recognized are often intervening variables in

an experimental situation. Particular attention rnust be naid to the
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effect of the conmunication in present-day media research,

The sender-communicator variable may include such factors as
concepts or message the sender desires to communicate, intended
outcome of the communication, psychological relationship of sender to
receiver, and many other factors, If, for example, it is not recoge
nized that the intended message and the messaqe received are not
identical, results of the cormunication are vulnerable to numerous
misinternretations.23 Sender variables must be cfther carefully
varied and tested or held constant in anv successful experiment.

The messaae variable consists of the content of the communication:
knowledqge or information, understanding, attitudes, skills, or in fact
anvthing that has meaning. For the media specialist we can add to
this variahle the suh~factors of messaqge desian, code, content, and
other factors., Message desian hegins with learning qoals: defining
the nature of the message to he conmunicated, estahlishing specific
terminal behaviors of receivers of the message, selecting nresentation
elenents which will lead to desired hehavioral effects, assembling the
most favorable media component combinations and media-mix of presentae
tion devices to communicate the messaqe effectively, and arranging an
effective nresentation envi ronment, 24 Learning aoals can he fornulated
after the model of the taxonomies of educational objectives: cognitive
domain: knowledae, comprehension, annlication, analvsis, synthasis and
evaluation;25 and affectivT domain: receivina, resrondina, va1u1nq;

26 Or qoals mav be

oraanization, characterization of a value svsten,
formulated after other models of tvnes of learnina, such as fGaagne's

eight tvpes: sianal learnina, stimulus-resncnse learnina, chaining,
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verbal-associate learning, multiple discrimination, concept learning,
principle learning, and nroblem solvinu.27 Indoubtedly numerous
experiments would be needed to discern which media would be most
effective for each learning goal relating to the above objectives,
even i1f all other factors are held constant.

Numerous other message factors must also be considered, The
internal elements, arrandement and structure of a messaqe offer addi-
tional possibilities for research with implications for media production
even more than for selection. The outcome of such research would lead
to recormendations as to which aural, visual and verbal elements
combine, sequence and compliment one another well to result in an
effective learnina tool,

Message code is another internal device which can result in a
confoundina of variables. Messane code, discussed more fully later,
is the method of abstractina the cormunication from the source or
reality base of the message and the level of abstraction from the basic
source of experience. !Messanes mav be coded in three ways (see

Diaqram 3, race 34) 1) Primarv or natural code ressages are abstracted

from sources vhich could be experienced directly bv the learner. thile
these messaqes ars not transformed bv the recorder of the message,
sensory imnrressions are necessarily limited bhv the message recording
devices which currentlv record onlv limited stimuli for senses of sight
and hearinq, Sound recordinos, still and motion photographs, and |
video tape recordings of natural sounds or ohjects are examples of

primarv code messanes. 2) Svnthetic code messages are abstractions
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once removed from the primary code, These messages mav resemble the
primary code message closely or be entirely unrelated to experiences
obtained naturallv through the senses as thev are nroduced or trans-
formed bv the message creator, Music and artistically created graphics
or realia are examnles of svnthetic code messages. 3) Linguistic or

symbolic code messaqes are abstractions twice removed from the source

of experience. Experience is first transformed into ideas in the mind
of the creator and then translated into words or svmbols before the
receiver has contact with the message. Snoken words and printed
svmhols are examples of the symbolic code.

Message can also be analvzed in regard to level of abstraction of
concepts cemunicated, Diagram 1, page 16, shows two possible methods
of ahstracting knov:ledae from experience. It should be noted that at
the primary level of realitv, here called the process level, the message
receiver has ny definite knowledge or even experience. According to
Hayakawa, scientific inference has alloved most observers to conclude
that the objects c¥ our sensory experiences consist of possibly an
infinite number of narticles which are hevond the range of our unaided
senses, and are much smaller tian molecules, nrotons or electrons,?S

Concrete objects of our experience interact with our nervous
system in such a manner as to convev a finite pattern of sensory im-
nressions, Thus sensorv experiences of humans are reclatively similar
even though limited bv our individual senses, just as the senses of
the human snecies are limited vhen conpared to the senses of other
animals as for exarmnle the hearina ranve of doqs, Furthernore, MHavakava

states, our sensorv exneriences are linited bv our cultural expectations.
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According to Havakawa, our senses often reject what our culture feels
is unimportant or imnroper, Before our sensory exneriences can be
communicated, they must be subjected to another 1imiting factor that
may lead to further distortion: our thought processes, Ildeas and

concepts result from our experiences, but these ideas are never com~

nletely communicated by the words or images selected to convey our
messages, The ideas are less than experience because our senses do not
record all of experience in a way the brain can translate into words,
and ideas are more than experier:e because the brain contributes asso=
ciations not inherent in the exnerience,2? If the sender-communicatore
recorder of a message chooses the print mmethod of comunication, he
must translate his ideas of experience into words, thereby discarding
many details of the exnerience level as the words he chooses are
necessarilv hased on his ideas of the exnerience. Similar objects of
experience mav he grouned toqether bv use of words, when successively
more abstract terminoloav is used. For cxamnle, a horse named
Secretariat may he called a horse, which eliminates many details about
that narticular horse. Other details would be eliminated if he were
referred to as a thoroughbred, a nuadrured, an animal, or an organism,
Collectivelv he could he grouned with racehorses, property, assets,
investrnents, wealth or even the gross national product,

This process of abstracting may be counterproductive when examined
in light of our educational qoals, if print is the only method of |
comunication utilized, Hot infrequently, so many details are abstracted
out of a print messaqge that the oriqinal experience is completely

eliminated,
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~ Using newer media, the nrocess of ahstracting knowledge follows
a similar pattern with an important difference. Diagram I shows that
communications consistirg of media-messaqe component combinations are
sti11 based on ideas of exnerience which may not he entirely communie
cated by the verbal and iconic components selected to convey the
massane, but these components alse include sensory exnerience details
eliminated by the print medium, If Secretariat is the subject of a
film about horses, he is also 1ikely to be present when other horses
are shown. The concept of racehorse is created bv showing him in action,
The nroperty concent is created by showina Secretariat in relation to
the nroud owner., lealth is also inferred {rom a concrete relationship
and higher order abstractions can result fror the use of montage, the
piecing together of sections of film in a mesninaful pattern. The
incidental details included either accidentally or intentionally in
nictures or on a sound track allov the message receiver to nlace
additional values on, or even formulate his own internretation of, the
experience which is the basis of the nessaaqe., This fact accounts in
part for the revolution in 1ifestyle evidenced by sone members of the
first aeneration to he raised vith continuous access to television and
filn as suanested bv HcLuhan.30

As Jussim points out neither nrint nor the newer mass media are

ahle to record for more than tvo of our senscs; and it is beconiing
increasinalv obvious that the method by which we recceive our nrimary
source of knowledge lielps to shane our thinking patterns.3! The addition

of artificial or svnthetic code sensory stimuli, such as a sound track

of mood music, nav increase the cultural hias or rropaganda effect of
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our perception of the recorded experience, The use of print with
cnglish and other Euronean lanquages results in letters following each
other to form words, sentences, nharagraphs, nrages and chapters all
arrangeu in a left to right linear sequence which has resulted in a
detachment which has enabled us to think in fragmented assembly=-1ine
terms and thus develen modern technoloay., On the other hand it has
resulted in a societv which 1s able to talk peace and make war simule
taneously with no obvious contradiction to some receivers of official
messanes hecause words actuallv take precedence cver action, The

nress release rationalizations have more power of conviction than do
bombing missions. McLuhan's theoretical discuss%gns suggest several
hypntheses for research into the effects of media-mossage compoinents

as vell as the message carrier (media) on both the tisaghts and
attitudes that are stimulated or created hv media use,3? The message
factor can also be examined from the aspects of subject matter or topic,
tvpe of storv such as narration or exposition, and difficulty level,

It is conceivable, as evidenced hy some learnina research, that both
messane code and media nresentation mode should varv with subject matter.3>
Synthetic codes such as line drawing aranhics mav prove to he consistently
more effective for abhstract subjects such as mathematics or chemistry,
vhile nrimary code messaqes mav produce more effective results with
subjects such as the natural sciences.34 Difficultv level may show
similar trends with svmbolic codes encouraning hetter results for moré

difficult material. The less concrete messane codes mav also favor

exnosition over narration, A1l of these factors are as yet largely

untested.
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Media variables are frequently analyzed from the vtewpoint of
presentation mode characteristics, which range from three-dimensional
objects and realia to either still or mution rrojected visuals to
siqgns, symbols, concents and words, Combinations of sound and projected
visuals result in different learning potentials and McLuhan suqgests
that researchers can expect to find subtle differences in psychological
responses toward an identica) message presented by sound motion
pictures or by sound video visuals because of the difference in
definition of the image.3% pjagram 3, Manei 34 helps demonstrate a relation
between message code and media presentation mode. Message code may
become a confounding variable for researchers investinating media
presentation modes in several ways, Some of the wavs this confounding
can occur are discussed helov,

For research purposes it is inadeauate to classify media by
sensory media nresentation riodes alone. By examining Diagram 3, page
34, it can readilv be seen that an “audiovisual” may consist of several
messade code combinations: two linquistic codes (spoken words and
nrinted vords), two synthetic codes, or two nrimary codes; one
svnthetic code and one linquistic code (music and print, or spoken
words and picture araphics), one pfimarv code and one linguistic code
(natural sound and nrinted words, or snoken words and photographs),
one primary code and one synthetic code (natural sound and qraphics,
or music and nhotoaranhs), etc. These are hut a few of the nossible
simnle coihinations of nedia-message comnonents, all of which could be
Tumned under the headline of tvo comnonent audiovisuals or sometimes

called tvo channel audiovisuals hecause one audio and one visual
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nresentation device are used to present the message to the learner., In
addition, numerous triple or multiple combinations of components may
be used toqether to form an “"audiovisual®.

Previous field research with educational media iias too often
failed to recognize that message code is potentially a confounding

36 It is insufficient to con=

variable for media nresentation modes.
clude that two component or two channel audiovisuals are more or less
effective in promoting learning than a one component medium without
identifving which message codes vere emploved with each of the media, -
It is not uncommon for media nroducers to include messages of all
three codes on a single sound track, but researchers doing field studies
have not vet sufficientlvy nrohed the effects of message codes used
sinqlv or in combination to attribute diffei:ences in Tearning effectivee
ness to use of snecific audio message comnonents, Visual components
offer even more of a challenqe for the educational media researcher to
insure control of extraneous variables, Mot only must he consider
presentation factors of still or motion or araphic inages, but graphic
images mav be in two or three dimensions. Also motion pictures present
mo.e images than a similar nresentation of still pictures. Motion
pictures presented on a screen in a darkened room have a clearer and
more highly defined imaqe than motion pictures nresented on a television
screen. Images in color or in bhlack and white have alsc heen found to
produce different le:rning natterns.37 |
In reqard to qranhics, the researcher riust consider detail of
the images. Line dravrinas have been shoun tu he more effective than

, , . , 3
elahoratelv detailed images foi concept learninn in sone experiments, &
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The factor of image size for visual messages enters into studies where
print or nictures are used.39

The number of possihle exneriments involving comparisons of media=-
messaqe components alone, numbers in the hundreds of thousands if
apnroached haphazardly, Researchers must use strona inference studies
to arrive at useful conclusions in fewer experinents. Even using
strong inference comparisons, manv carefully controlled and coordinated
experiments must be conducted to amproach the qoal of predicting
learnina effectiveness based on the use of specified media-message
comnrunents, It would also be desirable to relate results of media=
message component experiments to channel and receiver-learner variables,

Channel variables are often thought of as the machinerv or devices
that nresent the medium to the receiver, Channel mav, however, also
include the nhvsical facilities and the nersonal elements which contrib-
ute to completion of a comunication nrocess. Analvsis of audiovisual
eauinment variahles is the most mechanical of media study variables,
llhile nractitioners are continuallv evaluating and reevaluating eduip-
ment as new items reach the consumer market, there is still room for
more research on the cffects of equinment on the learning Process.
Variahles such as volume, intensitv, distortion, and other phvsical
characteristics of hoth sound and visual messades as well as size,
weiaght, ease of oneration in units of time or number of mistakes, and
other factors relating to oneration of enuipment are readilv availabfe
for comnarative nurposes. Additional eouinment ontions, such as a zoom
lens, which offer flexihle use of eauirment in different settings, may

he examined in relation to Loth physical and channel factors,
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Equinment and nhysical facilitv variables tend to merge into a
single variable as one considers such factors as builtein speakers,
sound=proof projection booths, rear screcn projection centers,
listening centers or stations with earphones, studv carrels, remote
control devices, etc. The physical aspects of channel variables such
as room size, heat, 1iahtina, ventilation, presence of doors and
windows or carpeting, color, texture, and materials of the surfaces
enclosing the space used for the media nresentatioq. and other tanaible
factor., form pitfalls because of nossible extrane:us variables unless
calculated as factors for investigation. Other channel variables
include size and comnosition of the group using the medium; learning
can be exnected to differ when use is individual rather than aroup.
Size of qroup mav alter learning differences as potential for distrac-
tions increases and sense of individuality is lost in the group.
Heterogeneous sex groupinas mav produce differences in learning on
some subjects when commared to grounings of a single sex, Similar
findinas may be expected from grounings by mental ability, subject
achievement, ane, maturity or other factors,

As vet it is unclear vwhat effect interaction of users has on cog=
nitive and affective resnonses to media, Subt’e aroup interaction may
hetaghten enjoyment of film and television communications that are well
matched to receiving audiences and increase disturbances when communie
cations are not well matched to audiences, MHedia users reading nrintéd
viords mav be hetter behaved hecause thev are less able to interact vtith
other users, In the case of nresentations to children, the nerson

nresenting the media may have a wrounounced effect on the receivere
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learner's relation to the medium, Research has concluded that some
learners achieve more for a teacher with vhon thev can identify in
reqard to sex, race, or some other factors.40
Equirment utilization techniques, learning cues or strategies,
teacher expectations, and other presentation interface techniques or
devices are all channel factors to be controlled or tested to reduce
extrancous variables and to increase aeneralizabilitvy of results.
Receiver=learner variahbles are potentially the most important
variables in educational media research if the media professions are
concerned vith the qoal of nredicting media use as a tool for individe
uallv nrescribed instruction, Learner variables most commonly considered
in educational research are such factors as age, gra&e level, mental
abilitv, subject achievement (such as reading achievement), and other
factors base” on standardized tests. External factors such as socio=-
econonmic standard (SES), race, national oriqin, marital status of
parents, hone environment, etc., are also used to correlate to learning
factors, lUnioue nersonal characteristics such as motivation level,
extrovert-introvert tendencies, verbal tendenciés. media nreferences,
etc., are some factors considered for testina in relation to learning

a1 At nresent there are fev measures of uninue nersor.al

and media,
characteristics that are sufficientlv objective to serve as a basis for
experimental studv,

Nevelonment of imnproved measurement criteria and tools must be
hiah prioritv if researchers are to measure the effectiveness of media
as motivational devices to substantiate such claims as the one that film

is a mntivational tool psvcholonaicallvy related to the dream.42
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Media "taxonomies" have heen develoned in tentative form by some
media theorists, The nurpnse of these attempted "taxonomies" has been
to relate the unique characteristics of specific media to identified
instructional goals. To date the attemnts to develon a media taxonomv
have met with 1ittle success. Briqgas, et, al,, based their taxonomy
on faane's eiqght twpes of learning.*3 Allen hased his attemnt on six
other tvnes of 1earn1nq.44 Others have taken different apnroaches
hased on the nhvsical characteristics of the eauipment renuired for
media use.45 There has heen 1ittle consistencv in annroach and the work
has been hased on insufficient identification of media characteristics,
Thus no media taxonoriv has been created which mects reouirements of
media theorists and practitioners,

Logicallv a media taxonomv should relate existing learning taxone
onies if it is to he an effective tool for suggesting use of media=
nessaoe components in an educational situation, Such a relation might

46

he similar to one depicted with Diagram 2, after Douglas & Douqlasy in

relation to Bloom's Taxonomv of Educational Objectives: Cognitive
47

Nomain, '~ and Krathwolh's Taxononv of Educational Objectives: Affective

Domain.48

llere a media taxonorv to effectivelv relate to the cognitive and
affective taxonomies, it vould form an additional lea in the third
dimension directlv above the ideal learning path, The media mix = or
combination of nrint, aural and visual nedia-niessane coriponents - hest
lends itself to attainina coanitive and affective aoals desired for the
learner to achieve. However, for nedia to form such a relation, it

we.Jd be necessarv for nedia-nessaqe comnronents to form a linear
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DIAGPAM 2
A HYPOTHETICAL MEDIA TAXOHOMY
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relation amonqg themselves. At present there is 1ittle evidence to
indicate that such a relation exists. In addition, relation among
comnonent variables would have to remain constant as other sender,
messaqe, channel and receiver factors varv,

The nossibility of other cormunication variables remaining
constant as media variahles change, seems remote when one considers
such educational theories as Piaqet's observations on child
develorment.*® 1t scems highly 1ikely that preschool and early
primary school children, qoina through the developmental neriod of
preparation and organization for concrete operation, respond dif-
ferently to media mixes from children over age seven or eight who have
passed into the developmental staqe of formal or concrete operations,
Rather than a linear relationshin amona media variables, research is
more 1ikelv to support a developmental theory of media use similar to
the educational practices developed and utilized by Maria Montessori.50
which allow a child to manipulate concrete objects until his psycholog-
ical develonment allows him to araduate to more ahstract means of
cormunication,

The above discussion suagests 1ittle possibilitv of develoring a
media taxonomv based on the relation of media factors alone, not because
media offer few possibilities for analvsis, but hecause so many other
variahles must he considered alonu with media variahles. It is rore
nossible that strona inference research investigating the entire range

of cormunication variables will nrovide a solid base for developing a

taxononmy of educational media corrmunication,
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SUMMARY

The literature suqqests that school librarians must become media
specialists capable of making decisions concernina media selection
and production and messane design hased on unique characteristics of
media-message comnonents and predictable responses of learners.

Source, sender, messane, media, channel, receiver, and effects
variables relating to educational media cormunications research wvere
examined from a diverqent viewpoint to nresent a broad overview of
several possible factors which rnust be considered in any research in-
vestigation, ihile this overview was in no way intended to be
comprehensive, a sufficient number of variables were identified to
sugqest that media nractitioners will not be successful if they consider
onlv media variahles. MNedia researchers must contrast and relate the
entire range of educational communication variables to create evidence

of the possihilitv of develonina a taxonomv of educational communications.
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CHAPTER I1
PROBLEM, HYPOTHESES & PROCEDURES

PUPPOSE OF THE STUDY

This study was designed to investigate hoth media presentation
mode and message code characteristics of a media presentation with a
goal of investigating nossible relations between type of media
presentation and reading achievement characteristics of the student
media user,

Three tvnes of data were collected for analysis in this study;

a preference score, a learning score and an attitude score. The
learnina portion of the studv examined the comnarative overall effece
tiveness in nromoting learning of five media presentations which cone
sisted of combinations of three cells on the media-message component
diagram, Diaqram 3, nage 34, These five media presentations were
chosen to allow the researcher tv make inferences relevant to questions
posed in the nroblem statement below,

The learning portion of the studv was based on a recall and come
nrehension test qiven to compare the relative effectiveness in promoting
learning of the five media mresentations, Effectiveness of the media
presentations was in turn traced to the components from which the
presentations vere formed, Effactiveness of nedia presentations was
also analyzed in relation tu the readinn achievenent level of media

users, and two <criot ressdacs were used o check for cousistency of

results,
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Previous to administerini the nresentations, a preference poll
was taken of the participanrts, and following the learning test an
attitude poll was taken, These nolls were administered to check for
correlations between 1) students' preference for a medium and learning
outcomes, 2) students' media preference and their attitudes toward
material learned, and 3) effectiveness of media in nromoting learning

and students' attitudes toward material 1earnéd,

MENIA PRESENTATIONS

The five media nresentations were based on two commercially
produced sound filmstrins, Thev were composed of three media-message
components: verbal sound, verhal print, and realistic graphic art
pictures, The sound and nictures were unchange:d from the commercially
produced version, and the nrint was transposed from the verbal sound
track. The media presentations vere composed of the three components
used separatelv or in combination as follows:

1. PRINT: slides of a printed nrage of the verbal message were
projected on a screen at the front of the roon for students to read,

2, SOUNDs a tape=recorded verbal narration of the scrint messaqge vas
plaved to the students throuah carphones,

3. PRINT/PICTURCS: the picture slides which accompanied the verhal
messaqe of the oriqinal sound filmstrip were projected simulta-
neouslv with the print slides used for (1),

4, PRINT/SOUND: the vrint (1) and sound (2) messaces vere presented
simultancausly through the use of a tape recorder with an automatic

advance signal svnchronized with the slides.
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5, “PICTURES/SOUND: the nicture slides of the criginal sound filmstrip
vere nresented in svnchronization with the original sound track (2)

using an inaudible advance.

MEDIAHESSARE COMPOMNENTS

A descrintive analysis of the media-message components which form
the basis of a media communication is included at this point because
media are most freauently categorized by their physical characteristics:
a) by sensory mode, usually only as either audio or visual; or b)
bv equipment needed for presentation. For the purposes of this study,
messane code is also recognized.

Media-message comnonents are identified as a combination of one
snecific media nresentation mode and one specific message code., As
shown in Diagram 3, the media presentation code may include one or more
of the following types of presentations: audio, still or motion pro-
Jected visuals, or still araphic visuals. Message codes include 1)
nrimarv or natural code messages which are abstracted from information
sources that could be experienced directly by the learner, 2) synthetic
code messages which are ahstractions once removed from the nrimary code;
as these messages are nroduced or transformed by the message creator,
the messane source is not availahle to be experienced directly by the
learner, and/or 3) 1linquistic or symholic code messages which are
abstractions twice removed from the message source because they are
translated into a form vhich cannot e urrerstood without a learned
knovledae of the code,

Bv traci.g effectiveness «f medie presentations wack to media-

messaae components rathor than just to presentation nodes, precision
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DIAGRAM 3

MEDIA-MESSAGE COMPONENTS:
SEVERAL RELATIONS AMONG
MEDIA PRESENTATION MODES AND MESSAGE CODES WHICH
FORM INDIVIDUAL MEDIAMESSAGE COMPOMENTS

Media Presentation Mode

AUDIO _ VISUAL
Messaae Code STILL MOTION
Primaryv or Natural Photoaraphs
Natural Code Sound

A M 02 D3
Svnthetic Husic. e, JG ranhigs
Code

B £l E2 E3
Linguistic or Spoken Printed Symbols
Symbolic Code Hords

C F1 F2 F3

DIAGRAN KEY

A, "Hatural" sound

B. "Created" sound

C. Snoken words

DI1. Profected still pictures

N2, Projected motion pictures

D3. Photographic nrints

El. Projected still ararhics

E2. Proiected motion araphics (animated films)
E3. fraphic art vorks or nrints

Fl. Projected still nrinted words

F2. Projected timad or animated nrinted viords

F3. Books and works or orinted words
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in analyzing inqredients of a successful media presentation {s ine
creased. To keep the sample size small for the present study, only
three components are examined in this exneriment., Additional expers
iments are needed to contirue an analysis of the interrelationships
of the components identified as well as to supnort the results of the
nresent study, ]

The three comnonent cells examined in the nresent study are as
follows: C (snoken words), E1 (projected still graphics) and F1
(projected sti11 printed words). The three cells are used in five
combinations to form the five media presentations: 1) C is spoken
words or sound, 2) F1 is printed words or print, 3) E1 and F1 form

print/nictures, 4) C and F1 form spoken words with pictures or

nictures/sound, and 5) C and E1 form spoken words with pictures or

nictures[sound. Other media presentations vhich could be created from
combinations of the three component cells were not used in this study
because of limitations of time, subjects, and resources available to

carry out the exneriment.

EXPLANATION OF DIAGRAM 3 CELLS

CELL A

Pecordings present sound messages in their primary or natural form,
This mav include animal sounds, machine ncises, etc. The receiver of
the messaae needs to know no intellectual code to adequately
experience the mnessaqe, esrecially if the sound is synchronized with

related visual messaaes (DY, N2, N3). The messaue may be enhanced

by audio or visual verbal description of the messaqe content (C, F1,

F3).
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CELL B

Recordings present sound messages created to evoke some response from
the receiver of the message. Music or Sound effects may be used alone
to create a mood or with visual or audio messages as background or

cover sound, Understanding of the synthetic code may enhance the meane
ina received but is not necessarv to exnmerience the message. The role
of synthetic audio messages in nromoting cognitive learning is a

problem ripe for investigation, |

CELL €

Recordings present 1inguistic messages which have the desired effect

on the receiver only if he understands the linauistic code.

CELLS D1, D2 & D3

Photogranhs mesent a message in natural code. There 1s evidence that
the receiver needs an intuitive knowledge of the codina selection process
to understand the message content, i:‘ut he needs no intellectual knowle
edge of the code, Uhether the message is projected with sti11 (D1) or
motion (D2) nictures or qraphically nrinted or produced on a more
nermanent surface may influence learning hecause of inage size, selection
ontions, montage, and presentation environment as well as number of
images presented to the learner,

CELLS E1, E2 & E3

Graphics differ from nhotoqraphs in that thev may he embellished or more
selective of details, thereby increasina attention to desired object;.
Hatural photograrhs mav also he transformed or combined to achieve a
learning effect different than was available in the oriainal photo-
araphs, A knovledae of the svnthetic (graphic) code mav increase

learning from qranhic code presentations.
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CELLS F1, F2 & F3

Printed svmbols are presented for the receiver-learner to comprehend
at his own rate and with his own capabilities (F1 & F3), possible
within a given time Timit. Timed or animated controlled presentations
of printed swibols (F2) are presented in a sequence so that the
receiver can attend to only a selected message at any given time as

done on the Sesame Street television proaram,

IMPORTANCE OF THE STUDY

Bv tracing results about effectiveness of media to the media=
messaqe comnonents which make un effective media, this study mav bene
efit media professionals involved in media selection, message design
and media nroduction bv increasina knowledge of contributions made by
different components toward creating an effective media communication,
Examination of media effectiveaess in relation to readina achievement
focuses on problems related to selection tasks, quidance in media use,
and creation of educationally effective media productions,

The correlations between nairs of measurerents: media preference,
media learning and media attitudes, have implications concerning the
extent to which students are able to effectively choose media which
contribute to their own learning goals and tke extent to which they can
be more effectivelv quided bv media professionals to sources of knowle

edge vhich meet their rersonal learning needs.

PROCLEM STATEMENT
Three media-rcssaqe corponents are used sinalv or in corbination

to form five nedia nresentations adirinistered to test the effectiveness
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of the comnonents' contributions toward promotina positive affective
and cognitive learning responses relative to the reading achievement

level of the learners. The purpose of the studv is to progress toward

answering the questions stated helow:
1. Do students learn riore effectively from some specific medium
relative to other media? Are media learning scores equal?

a. Are two comnonent media presentations more effective than
sinale component presentations?

b, Are two component audio and visual presentations different in
effectiveness than a two visual component nresentation
utilizing two different message codes? (With two component
nresentations, is the number of modes relativelv more or less
important than the number ~f message codes in the presentation?)

2. Are there interactions among media presentations and reading
achievement levels? Are some media relatively more effective for
one reading achievement level than for the other level?

3. Are results consistent from one scrint messane to another?

4, Do students indicate nreference to use specific media in a media
center? Are media preference scores equal?

. 5. Do students' attitudes toward a script varv according to the medium
from which thev learn the scrint? Are media attitude scores equal?

6. Are there correlations between sets of data: media preference
scores, media learning scores, and media attitude scores?

a. Do students learn relatively better from a mediun for which thev
indicate a use nreference?

h, Do students' attitudes toward a scrint vary according to tue
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media preferences they indicated nrior to learning the script?
¢. Do students' attitudes toward a scrint varv according to the

effectiveness of promoting learning of the medium from which

thev learned the scrint?

HYPOTHESES AND ANTICIPATLD RESULTS

1. Media learnina scores are expected to indicate that nedia presene
tations composed of different media-niessane components and used to
present nearly identical script messaaes, produce different learning
effects.

These differences are expected to be found:

a. Single component media: print alone and sound alone are expected
to be the least effective media nresentations because fewer
sensory stimuli are availahle to present information cues to
the learner, Predictions are based on surveys of research

reported bv Briqgs.1

b. Two component media with pictures: media with both verbal and
nictorial messaaes are exnected to result in the most effective
learning of the five media based on reading studies of visual
imaqerv usina verbal and nictorial paired associations. These
studies rerorted and analvzed bv Levin found that recall was
better if material was rore concrete than abstract and if the
learning strateav facilitated formation of a dynamic, active-

2 Thus visual

rela ionsiiin betueen natrs of words or nictures,
imades coupled with verbal messaqges were exnected to contribute
to a notentiallv dynamc relationship Petween rnessaqes to

facilitate recdll,
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¢.  Two component medium without pictures: for high achievement
readers the simultanevus nresentation of two verbal stimuld
is expected to result in an inhibiting effect which reduces
learning when compared to the two comnonent media with
pictures, This nrediction 135 based on an interference
effect hvrothesized in research renorted by Levin and Kap1an.3
For lov achievanent eaders the Titerature left considerable
doubt as to «aat rosulis to exnect., lLowicallv and intuitively

it is expected that print/sound provides an easier learning

task for low achievernent readers than does either print or
sound alone, as the scund would atd them in maintaining a
reading nace that facilitates comprehension and print provides
an additional stirulus for remembering.

2. Interactiuns among media presentations and reading achievement
Tevels are expected to indicate that presentations with print are
more effective for hich achievement readers and presentations with
verbal sound dre more effective for Tow achievenent readers, if
other factors are equal,

1, Hiah achievina readers vere exnected ta learn relatively better
fron nrint and low ackieving readers relativelv better from
sound, This nredicted interaction was indicated by data re-

4 5

ported bv Levin® and Cooper and fGaeth,

b. An interaction of pictures/sound and nrint/nictures related to

reasding achieverent of students is exnected to correspond to
the interaction predicted for the sinale component media above.

3. Treatment effects due to differences in scrints arc equal for nearly
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equivalent scrints,

Similar scrints are used as a check for consistencv of effects of
media, Lecause similar scrints are used no interactions amonq
scrint, readina achieverent, and mcdia presentation factors are
exnected,

Students are exrected to indicate nreferences as to vhich of the
five media they would most nrefer to use in a media center.
Intuitively, it is anticipated that students' most prefer to use
media with nictures.

Media attitude scores are exnected to indicate that students'
attitudes toward material learned vary according to the medium
from which the scrint was learned,

Intuitively, it 1s expected that s:udents' attitudes toward material
learned tend to be more favoriabie if media with pictures presents
the material,

Correlations between nairs of data sefs are expected to indicate
relations between redia nreference, learning, and attitudes
resulting from the learning exnerience, Correlations are calculated
and stated onlv to rrovide sore basis for continuing research
refated to students' preferences, learning and resulting attitudes,
Carefullv designed statistical studies must be performed before

inferential conclusions may Le stated.

NEFIRITIONS

1.

HENIA PREVERENCL SCORES (P): These are the rank scores of students’

indicated preferonce for using each mediur relative to the other

four nedia,
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MENIA LEARNINGR SCORES: These are scores based on jtems of the

recall and comnrehension test qiven immediately after exposure to

one of the five media nresentations,

MEDIA ATTITUDE SCORES (A): These are scores based on positive or

neqative resnonses to nositive or negative staterments about the

script as related to the media presentation, implving the influence
of the media nresentation for promoting favorablc attitudes toward
the scrint learned,

MEDIA PRESENTATION: This term is used in preference to the term

channel, which includes more variables, to indicate the specific

combination of media-message components and form of the message
presented to the learner.

MEDIA PRESENTATION MODE: This refers to the either audio or visual

mode of contacting the senses of the message receiver and the method

of nresenting the visuals, as still or motion projected pictures

or as more nermanent qraphic works,

MESSAGE CODE: This is the specific tvme of ahstraction of knowledge

utilized by the nessage sender to form a cormunication of information

content, Three message codes are identified below:

a. PRIMARY CR HATURAL CODE: These messages are audio or visual
records of sound waves or light ravs exactlv as they are
received from the messane source,

b. SYNTHETIC CODE: These messaqges are audio or visual records
of sound waves, graphics or three dirmensional objects produced
or transformed hv a nessaqge creator,

Ce SYHEOLIC OR LINGHISTIC CODE: These ressages are audio or visual
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records of words or svmbols which stand for the ideas from the
mind of the nerson who experienced the message source,
HEDIA=MESSAGE COMPONENTS: As a media presentation may he formed
from a nurher of media rresentation modes and a number of riessage
codes, a comnonent is identified as an intersection of one media
presentation mode with one message code on Diagram 3, page 34,
Thus the media-messaae cornonent is seen as a basic unit of a
media presentation; tihus a thoroujh analysis of the coanonent must

sorve as a basis for understanuii media effectiveness,

MESSAGE: This is the content or informuation of the communication
experience.
MENIUM: This is the material which forms the physical shape that

convevs the content of the total comunication.

RESEARCH DESIAN

The exneriment v:ias Jdosianed to test the relations among tnrec factos

in 1earning an identizal scrip® messaje from differvent nedia nrosentations:

Factor 1: Mediz presentaticns: Five media verc comparcd to ascertain

their relativa effectivaness for mromoting fearning of the

s5ane Messang,

Factor 2: Reacding achieverent: Studenls were divided into above the

rodian ana Melow the median resding achieverment uroups to
compare the relative effectiencss of nedia fur studerts vith

diffrrent reading achieverent characteristics.

Factor 3: Script: Lo scrapt pessodaes vere used to iseiate evidence

of vhether raelative effeciivensos of tedia vas consistent

For acrint messates vith statiar characteristics and could
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DIAGRAM 4
RESEARCH DL IGN:
TWENTY COMBINATIONS OF MEDIA PRESLHTATIONS (M),
REANIHG ACHIEVEMENT LEVELS (R), AND
SCRIPTS (S) FORM THE DIFFERENT TREATHENT CONDITIONS
Hedia Presentation Hodes
Reading M H, M, Ma Mg
Achieve= | Scrint
ment Print Sound Print/ Print/ | Pictures/
pictures sound sound
S1 .
R1 m 12 13 14 115
High
So 121 122 123 124 125
S
Ry 2n 212 213 214 215
Lov
S2
221 222 223 224 225
n=16

N=320
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thus be generalized beyond the materials used in the study,

A5 x 2 x 2 analvsis of variance desian was the basis for calcu=
lating sample size. Allowing a 5% possibility of errer in falsely
rejectina the hvpothesis under test (xX=.05) and a 90% chance of
supnorting the alternate hypothesis when it should in fact be supnorted
(-8=,9n), 1t was calculated that sixteen subjects would be needed for
each cell in the design (n=16) for a total of 320 subjects (li=320),
Diaaram 4, nage 44, portrays the research desiqn for which the samnle

vas calculated (see Appendix III for the calculations).

THE POPULATION OF SUBJECTS

Subjects were drawn from the sixth arade classes of two Madison,
Wisconsin nublic middle schools, STEP scores (Standardized Tests of
Educational Progress) of reading achievement served as a hasis for
blockina students into readina achievement qroups of equal nunmbers,
Within the readina achievement blocks, subjects wére randorily assiqgned
to one of the five media nresentations and then to one of the two
scrints vithin the media presentation condition. Bovs and qirls were
asstaned in equal numhers within each readina aroun and within each
trecatment as nearlv as nossible, Enual assignments of the sexes was
emploved to control for nossible differences in interest tovard the
subject matter but vas not analyzed as a factor in the design. leu
students without STLP reading achievement scores were assiqgned by
their reading teachers to reading achievement qrouns, Some students
vere reassianed to a different reading Llock because their teacher;
were convinced thevy had nrumiessed or Felien behind since STEP 4ests

vere adninistered.
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SELECTION OF SCRIPT MESSAGES
To provide a 1ink between media exneriments in the field of reading

and audiovisual media exneriments, ¢* was decided to base the present

research on commerciallv nroduced materials but to compare results with
those obtained using iaboratorv materizls, Sound filmstrips were

chosen as base materials hecause they could readily be broken down

into sound, nictures and nrint comnonents. Criteria for selection of

the material to he used were the following considerations: |

1. Materials not currently available to students for media center or
classroom use were examined. Materials with a 1972 copyright were
nrevieved and collections in ihe district's schools were checked,
Materials not currently in the school's IMC's were considered for
use in tae studv,

2. Subjects were examined onlv {if not included in the school curriculum
for at least two vears, not used as a special interest topic in the
classrooms studied, and not a focus of interest for recent mass
media newscasts.

3. HMarrative and expository matarials were to be tested on the children
in a pilot studv,

4. Two scrints with mos® rharacteristics nearlv equivalent were %o be
comnared for the purnose of checking for consistency of results.

New materials sent to the Madison School District for preview were
exanined to select the two sound filmstrips which best met the above ‘
criteria as the hasis for the five media nresentations,

0f natecials availahle for preview, those on Mative Anerican Indians

most nearlv fit the above reniresents,. HNative Auericans were not
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studied in the Madison curriculum after third qrade, Since only recall
and comnrehension items were included in the measurement instruments,
pre-testing procedures vere able to minimize the possibility that re-

membered material would confound results., The nre-testing described

below outlines nrocedures enploved to prevent confounding of test

results with information nreviouslvy learned.

DEVELOPING MEASUREMENT IHSTRUMENTS
Two filmstrip series, "American Indian Legends" (narrative) and

"American Indians of the Plains" (expositorv history), were tested on

sixth arade children not involved in the final study. The process of

selecting the snecific titles of filmstrins to be used in the study was
tied in with the develonment of measurenents which could effectively
measure denendent variables for use in analysis of the studv,

1. Sound filmstrins were shown to students to determine whether
interest level was suitable for the sixth qrade adje level, Four
filmstrins, two from each series, were selected as having met the
interast level requirement, A measurenent instrument for each of
these filmstrins vas develoned, ~

2. Measurement instruments for one lenend and one history were tested
on different arouns of children randonly assigned to the grouns.,

A ceiling effcct was evident for the test of the legend, As addi-
tional test items could nnt readilv be added, the legend filmstrips
were eliminated fram consideration.

3. Measurenent instrurtents of 30 iters each for the tuo historical

scrirts vere tested on a qroup of thirty students who had not seen

the sound filmstrirs, A1l items that students kneu or quossed



BEST COPY AVAILABLF 48

rinht vere eliminated from the test.

4, HNew test items were added to bring the number of items on each test

to fifteen, A1l items were tested on an additional thirtv students,

If more than one nerson of the total sixtv qot a test item correct,

it was eliminated from the final version of the test.

5., Two additiéna1 tests, a media nreference noll and a script attitude

scale, were created, After similar pre-testina procedures, the

number of iters on the scrint attitude scale was reduced from sixe

teen to eiqght,

Annendix I includes the tests and related information,

RELIABILITY OF MEASURCHENT INSTRUMENTS

Scores from one hundred nretest subjects were analvzed using the

Kuder<-Richardson reliabilitv coefficients formula.

ficients for three tests are qiven below:

1HSTRI™MENT r
American Indians of the Plains
Their Historv .85
How Thev Lived .68
Attitude Pold 079

Reliabilitv coef-

The reliabilitv coefficient is internreted bv Ebel as an expression

of the ratio of the variance of true or accurate scores to the variance

nf obtained scores. Tests with the above reliabilities would qet 81‘

to 87 rer cent aqreement on assianing subfects to tvwo qrouns. For a

five cateqorv distribution such as a aradina svstem, Chel nredicted

ahout a fifty-nine to seventv-two per cent aqreement.6
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DEVELOPING CONSTANT PROCENURES: THE TRIAL EXPERIMENT

The exneriment vtas nlanned so that each subject would be admin-
istered the treatment and tested individuallv, However, since federal
funded qrants for arnlicable educational research were frozen before
the exneriment was impnlemented, the hirino of exnerimenters to complete
the research as planned was not mossible; so students were treated
and tested in orours of anmproximatelv six at a tine, the researcher
administerino all treatment and tests. The trial exneriments described
in this section were corducted exactlv as the final experiment was to
be conducted so that irreqularities would be eliminated from the
nrocedures,

The trial nresentations with =60 subjects were made to develop a
procedure for administering treatnent nresentations which would be
unifornm reqardless of which presentation was administered. Chairs
vere nlaced in two rows so that students could not see the face or
nraner of the student ahead of or beside them, Earphones were used
with all nresentations, to listen with during the nresentations with
sound and to eliminate distractions durina the nresentations without
sound, Liahts viere on during the testing neriod and off during the
neriod when students vere exnosed to the message, EBElinds vere drawn
at all times,

A tare recorder vith a synchronized inaudible slide advance was
used as the timing device for all nresentations. Lven vhen sound was.
not nlaved aloud, the inaudible track of the tanre was used to advance
slides, This equirmnent assurred that ecach aroun of students wvould
receive the nresentation in the same lennth of time reanardless of which

mediun vas used,
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An onening statement was developed to impress students with the
desirahility of Leina as truthful as nossible on the auestionnaires and
to he as accurate as thcy could on the test, not for qood grades but so
thev would heln the school district discover which media were best for
them, A closina statement requested students not to discourse with
other students about the studv. If asked what they did, students were
instructed to answer onlv that "we answered some questions,"

At the conclusion of the trial experiment, the researcher was
satisfied that the opening and closing statements were uniform for all
presentations, that equinment would operate smoothly to present each
of the ten media conditions, and that the environment was consistent
for all presentations, The two hundred subjects used durina tha de=-
velonment of tests and treatments were from the same Schools but from
different classrooms from those used in the finai studv to minimize

nossible discussion of the experiment.,

SCHOOLS IN THE STUDY

As indicated bv a median score of 61.5 on the reading section of
the STEP test, students tended to score higher than average in reading
achievement. The rance of scores, however, reflects evidence of a
wide ranqe of educational development in the student body. Scores
ranged from one to 99 with a disporportionate number of 90 plus scores
dravn from the immediate neighborhood of the two schools where many -
students come froin homes of university facultv members, Other students,
hussed to the school from another area of the citv, tended to contribute

to a more balanced distribution of scores.
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As the nopulation of students tended to have hetter than average
reading achievement skills, results of the studv may have tended to
minimize treatment differences due to differences in reading achievement
skills, thile this may have reduced chances of finding 1nteractions.
hetween reading achievement and other factors in the study, there should
have been no effect on comparisons amonq media nresentations except
to make results more easilv generalizable to better readers and there-

fore possihlv older students,

READING ACHIEVEMENT GROLUPS

As the median STEP reading achievement score for students involved
in the studvy was 61,5, students above that score were classified as
hiah achievement readers. Those below the median were classified low
achievement readers, Within the two achievement qroups, students were
assiqned to narticinrate in one of the five media nresentations and only

one scrint. qroun,

SCRIPT COMTENT GROUPS

After students were divided into reading achievement groups and
randomly assigned to media presentations, thev were randonly assigned
for exnosure to one of the two scripts. An absence of interactions
among media presentation, reading achievement and scrint message factors
was looked for as evidence of consistency of results to allow generale

~{zation o7 conclusions heyond materials used in the studv,

TREATMENT GRO
In the experinwii, each tieatnent qroun consisted of an averaoa

of six subjects from two different classronins, usuaily including three
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high achieving readers and three low achieving readers and both boys
and qirls, However, random assiqgnment resulted in some variation in
composition of the treatment qrouns,

To minimize the possibility of discussion of the experiment among
past and future particinants and for administrative convenience, all
suhjects in a qiven classroom vere tested during two nearly consecu~
tive class davs. Thus the second day of experimentation was in some
measure denendent upon the first dav chosen, but time of day was chosen

entirely by random assiqgnment,

PATA COLLECTION

The researcher was narticularlv relieved that the current con=
frontation at lJounded knee, S.D. hegan after the study was completed,
Data collection occurred betveen the inclusive dates of Monday, Feb, 5
and Thursdav, Feb, 21, 1973, Occupation of Wounded Knee by Native
American trihesmen beaan on Feb, 27, 1973, Students in the study were
coincidentallv nrovided with a timelv historical hackaround for the
confrontation, Had the confrontation occurred during the course of the
studv, it mav have provided an intervening historical variable which

would have destroved the credibility of the study,

ADMINISTRATION OF MEDIA PRESENTATIONS AMD MEASUREMENTS

Subjects reported to the testing room according to a schedule
a‘ven to the teacher at the beginning of the dav, tach aroup was con;
fronted with treatments and tests in this order:
1. A media oreference voll was adnministered to eacih droun to identifv

a ranking of relative preferonce for each of the five riedia, The
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test, included in Anpendix I, vias administered orallv and students
were asked to choose which medium they thought thev would 1ike to
use best in a media center, second hest, and so on down to least.
The resulting scores are referred to as media preference scores.
Time of adninistration was three minutes.

Subjects were exposed to one of the two script messages via one of
the five media presentations, The enviromment of the room was
consistently similar for each of the five presentations reqardless
of equinment or conditions required., Students wore headsets,
1iqhts were out, and they faced a nrojection screen at the front
of the room at each session reqardless of whether sound or visual
images vere used in the presentation, Students were seated in two
lines of chairs over three feet anart to minimize visual and
social interplav. Projection and recording equipment was located
at the rear of the room awav from students' 1ine of vision, Thus
it was inconvenient to watch anvthina other than the researcher
when he vas administerina tests or the screen vwhen the media pres~
entation was made. The timed media nresentations lasted twelve
minutes.,

A factual test was nresented orally to the students to measure
irmediate recall and comnrehension, Students were encouraged to
ansver in a few words or short phrases to minimize differences in
writing abilitv, Test administration tine was ten minutes, |
A poll was given to cenipare sindent attitudes toward statenents
about the scrint content, Fram dificrences in scores, the influence

of the nedium that vresented the sorint on encouraging students!
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nositive or nenative attitudes toward the script could be inferred.
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CHAPTER 111
DATA ANALYSIS

The material in this chanter includes primarily a description of
statistical procedures used, data summaries, analvsis of data, and a
brief statement of results, Humbering of hvnotheses tested in this
chanter corresponds to numbering of auestions and hvpotheses stated
in Chanrter II and questions discussed in Chapter IV, This is done to
pernit the reader to proceed directlv from Chanter Il to Chapter IV
to examine internretations and conclusions, facilitatina reference
from conclusions back to results of data analvsis,

Hvnotheses are stated hefore each test in the form of predictions
rather than in null hvnotheses form to indicate not the statistically

tested hwnothesis but rather the results that are exnected.

HYPOTHESIS 1:
Media learning scores are expected to indicate that media presene
tations composed of different rmedia-messaqge components and used to

nresent identicalscrint messaqes, nroduce different learnina effects,

HYPOTHESIS 2:

Interactions ariona media presentations and reading achievement -
levels are exnected to indicate that nresentations with print ave more
effective for iiah acnievement readers and presentations with verbal

sound are more effective for luw achieverent readers if other factors

are eanal,
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MEDIA LEARNING SCORES

Immediatelv after the media presentation was completed, a media
learning test of recall and comprehension vas administered to each
student in the studv. The annendix has a cony of the tests for each of
the two scripts, Paw scores viere transfomed to T scores before the
tests were analyzed to put all scores on the same scale. A T score is
a standard score based on data with a mean of fifty (50) and a standard
deviation of ten (10),

A split-plot analysis of variance design was used as the basis
for analvzing and reporting results. Data vwere also analyzed by a
three-way analvsis of variance desiqgn as originaliv nlanned, but ade
ministration of treatments in qrouns rather than individually resulted
in a violation of the independence assumntion for individual scores
which necessitated a chanae in the anpropriate exnerimental unit to
aroup scores (see No. 3 below).,

Assumntions for the snlit-plot design include meeting the following
conditions ]
1. Random selection of subjects from the treatment population.

2. Random assignment of subjects to trea.ments.

3. Independence in administering treatments to treatment units,

4, Inderendence in assessing performance of subiects.

5, lomality of the distribution of the treatment ropulations or
larqe samnle size, |

6. Equal variancus and covariinees,

Fevt experirents valldly utilize randen selestinn frem the population

for which the results are to he yeneradlizeds Tiils eaperivent niakes no




gest COPY AVAILABLE 58

claim in that regard, but randon assiqgnment has been maintained scrue
pulously with the exceptions noted in the previous chapter,

The indenendence of administering treatments apnlies to treatment
arouns rather than to individuals with this desiagn and is not violated;
independence of assessing nerformance of subjects was maintained strictly
bv the nrocedures described nreviously.

Hormality of the distribution of the parent population is compene
sated for by large sample size as discussed by Donaidson as he describes
2

his studies on the robustness of the F-test,

The test statistic used with the split-plot analysis of variance
. Mean Sauare TreatmentsgHSTr
Hean Square Error MSE

design is as follows: F

Data comnutations are based on scoras included in Anpendix 1V,
Reading level cells in the split-plot design were proportionate even
thouqgh treatment aroun numbers differed, Roman numerals are used as
swbols for calculation formulas as described helow:

I-EXZ-(individual qroun scores sauared then summed)

£X)2 .
xx:‘-ﬂ)—-(qroun scores summed then saquared and divided by the number
of individual groups, 88)
2

-

111g= zH—--(media aroup sums Sauared then summed ana divided bv the
R “number of reading achievement levels, 2)

111 .EF. =(treatment level sums squared and divided by the number of
T T individual groups in that treatment, 16 or 20)
2
Ilp= gﬁ--(readinq level totals sauared then surmed and divided by
G the number of treatment grouns, 44)

I"TR'Z'T‘RE' s(treatnent bv readinn level cell totals Squared then
Mrp divided by the number of arouns in the cell, & or 10)
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Data computations are as follows:

1 = 228,841,579
11 = 220,264,079
I11g = 222,933,177
Iy = 221,172,499
IIIR = 224,520,817
Wep = 225.566.321//
Sum of saquares between grouns = 1II¢ - II = 2669,098
Sum of squares treatments = Ill; - II = 908,42
Sum of squares error hetween grouns ® Illg - Il = 1760,678
Sum of squares within grouns = [ - I11g = 5908,402
Sum of sauares 'ing achievement = III, ~ II = 4256,738
Sum of squares T x R = [Vyp - IIIT - Il + II = 137,084

Sum of squares error within qroups = [ + IIIT - Illg =~ IVTR =
1514,580

Sum of squares total = I - II = 8577,500
Calculation of mean sauare valucs are obtained bv dividing the sums of
squares hy the appropriate dearees of freedori, These calculations are
most easilv reported by including the calculated scores on an analysis
of variance table, This table begins at the top of the next page,
The decision rule for rejecting the hypothesis under test is as follows:
Hith ®X=,N5 and four deqrees of freedom for treatments and thirtyv-nine
error deqrees of freedom, reject the hvnothesis under test if

F ) Fg,q49(.05)=2.62,
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TAOLE 1

ANALYSIS OF VARIANCE COMPUTATIONS AMALYZING MAIN EFFECTS OF MEDIA
PRESENTATION TREATMLENTS AilD DNTERACTIONS AMONG TRECATMENTS AND
READING ACHIEVEMENT

Source of variance Degrees of Sum of Mean Square F
Freodon Squares
Between gqrouns 43 2669,098
Treatments 4 908,420 227,105 5.03*
Error 39 1760678 45,145
Within groups 44 59n8,402
Reading
achievement ] 4256,738 425€,738 (not
tested)
TXR 4 137.N84 34,271 {1
Error 39 1514,580 38,835
Total ' 87 8577.500

* A statisticallv significant difference was found,

Decisions: 1) As 5,03 is greater than 2.62, reject the hypothesis that
there are no differences amonq treatments.

2) As the T X R effect is less than 1, do not reject the
hvpothesis that interactions among treatrents and readina achievement
arouns are statistically equal,

Post Hoc Analysis: Tukev's nrocedure for makina rost hoc comparisons
betveen pairs of reans is used to isolate differences between effects
of media presentations, Tukev's -;rmula for deterrining a critical

value is as follows: C.V.= [egv —_—
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Decision rule: lithin the X=,05 hypothesis error rate, 39 error degrees
of freedom, MSE=45,145, and the harmonic mean (R)=5:(1/8+1/841/8+1/10+
1/10)=3.695, assume a statisticallv significant difference hetveen pairs
of means if the difference is greater than the critical value, where

V.= /(4.045)9%%{5‘% = 4,583,

Data: Means in T scores
Y} (nprint) = 46,385
Xé (sound) = 46,815
X3 (nrint/nictures) = 48,827
X4 (print/sound) = 53,376 \

X5 (nictures/sound) = 54.045

The higher scores indicate that greater learning bas been achieved.

Pictures/sound was thus found to foster the most effective learning,

To find statisticallv sianificant diffurences, the critical value may

he subtracted from the highest mean score. For nictures/sound, 54,045 -

4,583 = 49,4672, and as this numher is laraer than the mean scores for

print, sound, and nrint/nictures, it can be assured that nictures/sound

was more effective in this exneriment than the two single comnonent

media and print/pictures.

The next hiahest score vas for nrint/sound. Subtracting the critical

value fron the mean, 53,376 - 4,583 = 40,793, it can be noted that the

mean for nrint/sound is statisticailv hiaher than the reans for nrint

and for sound, but not hicher than the mean for print/nictures.
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Ho other statisticallv significant differences were found between

nairs of the five means, Print and sound may be assumed t be equal,

and nictures/sound and nrint/sound mav also he assumed to be equal,

Print/nictures vias midway between the two more effective and the two

less effective media nresentations, but statistically different from

nictures/sound only,

HYPOTHESIS 3:

Treatrnent effects due to differences in scripts are ean~l for
nearly equivalent scripts,

Script factor: Using the Kruskal-Wallis nonparametric analysis
of variance by r.nks described in the nciat section, no statistically
sianificant differences were found between the two scripts or among
interactions of the scrint factor with the reading achievement or media
presentation factors using an error rate of @s,01,

‘Results of these analvses were essentially the same as findings of

a three-way analvsis of variance of individual scores.

HYPOTHESIS 4:
Students are exnected to indicate nreferences as to vhich of the

five media thev would most nrefer tn use in a media center?

MEDIA PPEFEPREINCE SCORES

Cefore the media nresentation was administered to each treatment
groun, a media preference poll was comnleted bv each student in the
studv, A conv of this roll is included in Aonendix 1. PRankings for

each of the riedia choices were sutwed acioss the 32) sunjects ranking
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the choices for a total media preference score, The Friedman nonpara=
metric rank test vas the procedure used for statistical analysis. The
Friedman test is anpronriate for use if the following experimental
assumntions are met:

1. Random assiqgnment is used to nlace subjects in treatment
levels,

2. The underlving probabilitv distribution is bontinuous.

3. Data (numbers) contain at least ordinal 1nformation concerning
the effects of the indenendent variable.

The following test statistic was used in data analysis:

2
.’.‘.3 = —n'ﬂjriﬂ_ [2(ER)< - 3n(ke1), _)g‘z, is the Chi Square

value of matched ranks.

Decision rule: With = ,01 and 4 deqrees of freedom among the five
media choices, reject the hvnothesis under test (H,) if 33 > 5301, A=

13,277,

Data: The data needed for the test statistic are the sum of ranks(ZR)
for each media choice, the number of subjects (n) and the number of
choices (k). These data are sumarized as follows: Ry (print)«723;
Py (rictures/sound)=7G5; Ry (sound)=1102; R4 (print/nictures)=1121;
Rg (nrint/sound)=1189: n=320; k=5,

; x2a _] 24(765)2+(1002)%4(1121) 2+(1169)
rests 12 = 2 [0 AmA R M)A )*]

ot

-3(320)6 =217.9

Dacision: Relfect HG as 217.9 %13.277, essume that students do in fact

have nrefe:ences tor wse of media in a media center.  Tost hoc aralvsis
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isolates these nreferences.

Post Hoc Analvsis: These procedures are used to make simultaneous
comparison of all mean ranks (R) of the five media preference choices
without exceeding the .01 error rate of the hvpothesis. Chi Square
(5?) value used in the decision rule for testinq the hvpothesis and

the estimated variance of the contrast Var (‘/7) using the formula
c.v. ?/;E (1- a)var (?>). vhere Var (¢>)- kik+1 a’ and a2=2.
=1 n k k

For pairwise contrasts of mean ranks, Var (¥)=L5 g 02 =,0156,

Thus C.V. = /13,277(.0156)=,455,

Data:
R, (print)=2,259
Ro (pictures/sound)=2.39n
R3 (sound)=3.131
My (print/nictures)=3.503
Mg (nrint/sound)=3.715

NDecision rule: Within the a=,01 error rate for the hypothesis under
test, assume a statistically significant difference betveen pairs of
mean ranks (T-Ry.) {f differences are greater than .455,

Bv adding the critical value to the lowest score vwhich 1s for
print, an upper level of a statistical confidence interval is obtained.
Scores greater than that number are statistically different from the
Towest score. For print, 2,259+.458<2,714, Thus with .07 it can be
assuned that sturents' preference for pictures/sound is no differcit
than their nraference for print as tha mean rank for pictures/sound is

r— proaroe

less than 2,714, The three wean ranks for sound, print;pictures and
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print/sound are qreater than 2.714, so we can assume these media are

less preferred than print.
For nictures/sound, 2.390+,455%2,845, This value likewise indi=

cates nreference for pictures/sound over the three less preferred media,

The onlv other statistically siqnificany difference in nreference
shoved sound, 3.131+,455=3,586, to be statistically preferred over

print/sound, 3,715,

HYPOTHESIS 5:
Media attitude scores are expected to indicate that students'
attitudes toward material learned vary accordina to the medium from

which the scrint was learned,

MEDIA ATTITUDE SCORES

The final measure collected from each treatment group was the
media attitude score. A test of attitudes toward statements about the
scrint learned was aiven irmediatelv after the media learnina tests were
coll~cted,

The statistical nrocedures used for analvsis of this data was the
Kruskal=Wallis one-wav analysis of variance by ranks, Scores for the
media presentations were summed arnd ranked and the following igst

statistic vas used:

w12 (T Z(R)Y .
= (Z i) )

Assumptions for the Kruskal-lallis test are the sauie as for the
Friedman test used in the fivst section of this chanter. The Friedman

test is used for matched data scores or choices aind the kruskal-kallis
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is used with unmatched datz,

Decision rule: To analvze main effects of media attitudes with a=,05
and 4 degrees of freedom amona the five media treatments, reject the
hypothesis under test (Hlg) 1f H) X2n5,4=9,49,

Data needed to conduct analysis are the total number of subjects
(M), the number of subjects per treatment (n), and the sum of the

ranked scores for each treatment (ZR).

Data:
ZRy (print) = 11,490
LRo (sound) = 12,027
ZRg (print/nictures) = 10,723
ZR4 (print/sound) = 7830,5
ZRg (pictures/sound) = 9289,5
N=320
n= 64

Test:
H = 00001]68 (8’425’9850914) v 953 - 21.150

Decision: Reject Hy as H = 21,16 ) x2 = 9,49, assume that different
attutudes result from the use of different media presentations. Post
hoc analvsis of pairs of means isolates the differences in attitude

as related to snecific media presentations.

Post hug anal@siss Memenvi's procedure for post hoc analvsis of results

allows for simultaneious coinarison of all contrasts without exceeding

the 05 error rate for ali the hvoothesis., The critical value
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determined bv Nemenvi's procedure is C.V. gjig - k=1 Var(}fV) where

k 2 ) 2
\ TGE a2 = 8560Fa° w 133,75 X at with Tag or just
ar(3¥) JV_).Pg " 5 % af Tap or ju

al is the coefficient of means used in the contrast.

For the contrasts tested below both simple and comnlex comparisons
are used, (a2=2) is the coefficient for a simnle contrast of two means.
(a=1,25) is the coefficient for a complex comparison of four means
with one mean. (a2=1) compares two means with two others and (a2=.833)
comnares three means with two others. Examnles are in the next section.
Therefore, four contrast variances and four critical values are cal-

culated below,

Variances of contrasts:
Var(¥) (aZs2)=267.5
Var(yzk) (az=1.25)=167.188
Var(3r) (a®=1)=133.75
var(2r) (a%=.833)=111.44

Critical values'for contrasts:
C.v.(a2+2)= [9,49(267.5) = 50.384
c.V.(a2=1,25) = [9.49(167,188) = 39,832
C.V.(a2=1) = [9,49(133.75) = 35.62
c.V.(a2=.833) = J9.89(111.44) = 32,503

Decision rule: If the difference between nean ranks of the contrasts
exceeds the critical values calculated ahove, assume significant
differences in atti%tude scores for the cuntrasts uithin the «=,05

errcr rate for the hvnothosis uwdery teat.
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SEST L
Data: Ry (print) = 179,531 -

R, (sound) = 187,922

Ry (print/nictures) = 167,547
ﬁa (nrint/sound) = 122,352
ﬁ% (nictures/sound) = 145,148

Tests of contrasts: These significant differences vere found among
the contrasts tested.

L)

¥ 1(a%2) = WK, = 57.18. As 57.18 ) 50.384, assume that

attitudes resulting from nrint/sound were different from

n attitudes resulting from nrint alone.

attitudes resulting from print/sound were different from

attitudes resulting from sound alone,

A
R +
1IU3(32-1) s R‘; 2 - 54 F5 = 49,98, As 49,98 ) 35.627, assume

that attitudes resulting from print/sound and pictures/

sound were different from attitudes resulting from print

alone and sound alone,

A - e -
Fa(a2e1,25) = R1*R22p‘3”"5 - Ry = 47.68. As 47.68 ) 30.832,

assume that attitudes resuliting from print/sound were dife

ferent from attitudes resulting from the other fou: media

nresentations.
I By+la4hy _ Ryl
Fs(alegay) = B 2 -2 = 40,58, As 44,58 ) 32,503,

assume that ati.tudes resulting from print/sound and pictures/

sound viere different from attitudes resultinag from the other

Lthree media,
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In all of the ahove cases lower scores indicate a more favorable
attitude toward the scrint, Therefore, most favorable attitudes toward

the scrint resulted from the nrint/sound presentation followed by the

nictures/sound media,

Interactions: Usina the method described bv Brad]ev.3 three analyses

were conducted at ®=,N1 to look for interactions among media, reading
achievement, and scrint factors. Inclusion of the reading achievement

factor produced a significant H, but no interpretable interactions

were found,

HYPOTHESIS 63
Correlations between nairs of data sets are exnected to indicate
relations between media nreference, learning, and attitudes resulting

from the learninag experience.

CORRELATIONS BETUEEN SCORES
The Kendall Tau Cocfficient was used to correlate results of the
three previouslv analvzed measurerients. Assumntions for the Kendall Tau
include continuouslv distributed ranks, no tie scores, and that all
poessible nermutation of scores are eaually likely to occur.
The Kendall Tau test statistic is as follows:
S=(number of times rankinas agrec in order about a pair) =
(number of disaqreements in order or rankings about a pair):
T = (g) - 2(nunber of dnverdions),

‘otal nuitbm of nairs
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Decision rule: Internretation of the Kendall Tau will be done as

4 bv statinqg directlv the obtained nositive or

recommended in Hays
neqative correlation and explaining whether the two scores compared
serve as favorable or unfavorable indicators for anticipating a

correlation,

Data: HNumbering for the media presentations utilized for the purpcse
of making the correlations is as follows:

1 = print

2 = sound

3 = print/pictures

4 = print/sound

£ = nictures/scund

A, Preference and learning score corrclations

15 2 3 _a&
/74\\\“\%;>f£/,/’
/ 7N

Y S

Preference:

Learninqgs

Inversions in scoring order ara fcund bv counting the number of
times lines te choices cross. On this table *here are eight -nversians,

Thus: S = (3) = 2(8) = (16 « -6

Poriegative correlation indicated vhat it s nprobal’iy thatl the

cotant ety

Wil g 3ol fn o Toouse Wil ne e tes peed o Loer o Liglent.

best leerins from,
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N
B, Preference and attitude score correlations
Preference; 1 5 2 3 4
Attitude: 4 5 3 ~1 2

Eight inversions are also rresent in this table,

Using the same nrocedure: 7 = -,6

Aqain the negative correlation indicates that it is probable that
the medium a student nrefers to use will not he the medium that will

result in the best attitude toward the script learned.

C. Attitude and learning score correlations
Attitude: 4:>><::5 T 1::><::2
Learning: 5 4 3 2 1

Two inversions are nresent on this table.
Thus: S = (3) = 2(2) = 10-4 = ¢

6
T:Tﬁﬁ.(\

The positive correlation of .6 indicates that it is probable
students will have the best attitude tovard a script lecarned from

a medium that is effective for them,
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CUMULATIVE ERROR PATE

The error rate associated with the hvnotheses tested hy the above
nrocedures are as follows: o=

Media Preference Scores 01

Media Learning Scores

Treatments .05
Treatments x Peading Achieve, 05
Scrints (interactions) 01
Hedia Attitude Scores N5
Interactions M
TOTAL .18

The cumulative error rate indicates that there is less than one
chance out of five that one or rore of the decisions resulting from
the above analvses vas hased on the false rejection of the hvpothesis

under test.
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CHAPTER 1V

CONCLUSIOHS, ALTERNATE HYPOTHESES
RECOMENDATIONS FOR FURTHER RESEARCH AND SUMMARY

By examining the questions posed and hypotheses stated in Chapter
I1 in relation to the siatistical decisions stated in Chapter III,

conclusions for the exneriment are formulated and stated below.

1. Do students learn more effectively from any media relative to other

media?

Based on analysis of the media learning scores, media presentations

nictures/sound and print/sound can he assumed to be more effective than

either print or sound alone but not more effective than the print/

pictures presentation. Because the conclusions regarding pictures/
sound presentation was a predicted result and the finding concurs with
the results of Levin's research, on which the prediction was based,
there is no reason to question the finding by posing alternate hypoth=
eses. There are, however, trend; in the data which suggest further
comparisons of this medium with other media. These trends will be
discussed in a later section discussing interactions,

Findings related to the print/sound presentation were not pre=

dicted and did not corresnond with results of reading experiments upon

which the predictions were based., Trend results of the nrint/pictures

and print/sound presentations were reversed fron results of the reading

studies, although statistical analvsis showed no difference. An
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important difference in administration of presentations between this
experiment and the reading studies may explain differences in trend
results, This experiment included no attempt to induce a strategy for
learning hased on instructions as to how to utilize the message of the
medium conceptually, As a strategy was instructed to students in the
reading experiments, the difference in results may have been due to
the fact that the presentations were administered without instructions.
Other alternate plausible hypotheses must be considered which may

account for the difference between trends and nredictions,

Alter ... hypothesis 1:

The timed nresentation favored the nrint/sound presentation over

the print/nictures nresentation for scrints of the lenqth used in this

studv. Because advancement of the slides was keyed on a track of the

sound tape recording, the nrint/sound presentation was advanced at an

optimum rate which may have encouraged ontimum attention by many students

using the presentation., The print/pictures presentation was changed

too auickly for slow readers to have time to examine the pictures ben-
eficiallv, In fact it is possible that students who looked at the
pictures first were diverted from reading the print message completely,
Anoiher exneriment would be needed to test this alternate hypothesis

adrquatelv,

Alternate hynothesis 2
Randomization procedurcs resulted in a chance assignment of unequal
sarples. The only imethod of testina this possilility available to the

roesea bkl wds bo oxairine the oibt scorcs vhich served as the basis for
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random assignment. While trends indicated that the subjects assigned

to the print/pictures presentation did in fact have a slightly lower

mean score than subjects assigned to the other nresentations, there
vere no significant differences among the five mean scores. Thus it
must be assumed that randomization nrocedures viere effective and did

not result in biased samples,

Alternate hynothesis 3:
The tvpe of question asked on the learning tests favored the

print/sound nresentation. This possibility was analyzed by examining

the answers to all of the test questions. [t was found that students
answered about half of the questions with specific word; or phrases
which were included in the written and spoken texts of the print and
sound media-message comnonents, but were not necessarily evident from
an examination of the picture component alone. These questions did in

fact tend to favor the print/sound presentation over presentations with

a picture comnonent. Tht. other half of the questions could be answered
with more general words an‘ rirases which could be based on impressions

received from anv one of the three comnonents, The nrint/pictures

presentation tendad to he as effective as the pictures/sound presentae

tion for those nuestions. Thus this hvpothesis provides a basis for

further experimentation iiith the three douhle comnonent presentations.

a, Are two-component media presentaiions rore effective thar single

comnonent viesentations?

Results show that Loth tie print/sound and the nictures/sound
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nresentations were more effective than print or sound alone., Results
concerning the print/pictures nresentation were inconclusive, The

finding that pictures/sound vwas more effective than print/pictures

suggests that nrint/pictures has greater similaritv to single compo=

nent media than to the more effective pictures/sound,

b, Are twoecorponent audio and visual presentations different in
effectiveness than a two visual component presentation utilizing

tvio di fferent message codes?

Pesults of this studv were not conclusive on the auestion of

modality versus code. The finding that nictures/sound was more effece

tive than print/pictures nluys the nearlv significant difference be=-

tween the latter and nrint/sound suggests that bi-modal media are more

effective than a medium with two codes received by the same sense
organs, It is nossible that the brain cannot process information
efficiently if two messaqes are received by the sarie sense organs, in
this case the eves, Results may indicate that processing of one audio
and one visual! message results in more cffective learnina,

As an alternate hvpothesis, it is possible tnat media with an
audio and a visual comnonent were favored hv the fact that all prese
entations were timed and cued by the audio component. For both of the

AV media the ¢ !din started automaticallv. For the print/pictures

medium there mav have heen a time lag nurelv bhecause the student had
to begin to read the mkssaue of hiis viar voiition, For this reason a
study with more tiexihle time conditions and/ur vhich shs questicons

which alluw for tore guieral desciiptive cisiars, o ay tesulh o entivaly
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different trends or conclusions, The time conditions were desirable
for this first studv, but a future studv could utilize more flexible
conditions which more nearly approximate conditions of media center
use.

Two further observations should be mentioned at this juncture,
First, the fact that the sound or spoken word component was a common
component of the two most effective media, suagests that the spoken
word mav play a kev rcle in promoting effective retention for immediate
recall. Second, the fact that no consistent differences were found
among the three double comnonent media supports the assumption stated
earlier that it is insufficient to analvze media in relation to the
audio or visual sensorv presentation mode alone, Future research must
examine effects of the message code also to avoid a potential cone

founding variable,

2. Are there interactions among media presentations and reading

achievenent levels?

Results of this exneriment indicate no interactions among media
presentation treatments and reading achievement blocks., Table 2
included in the following section indicates sorme trends which could

he investiqated in future exneriments,

3. Are results consistent from one scrint nassane to another?

To answer this auestion, tests vere conducted tu investigate a)
scrint by wedie presentdti n interactions, L) story by resding achieves

rent interactions, and o) soriot by media oresentation bv reading
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achievement three wav interactions. Results of these analyses indicate
no statistically sianificant interactions are present. Due to the
presence of some interesting trends, however, a simplified data table
is nresented below to allow for examination of trends which may lead

to further studies, The reader is cautioned that data in Table 2 are
based on individual scores rather than aroun scores. Thus inconsiste
encies mav be noted when comparing Table 2 with results of post hoc
analvsis of learning data,

As numbers have heen rounded off to one decimal point, Table 2 is
less accurcte than post hoc data. Table 2 is included here cnlv for
purposes of drawing attention to trends vithin the data which could
insnire formulation of hvpotheses to he tested with future experiments.

An additional factor shoula he mentioned at this point., While
every effort was made to select scripts as nearly identical as possible,
it was necessary to utilize scrints of slightly different length and
contents because of 1.mitations imposed bv the use of commercially
produced materials. Script 2 (Their History) was approximately one-
third longer in the printed version than script 1 (How They Lived) even
though the nresentation times varie* by less than one minute. Length
as well as scrint content are factors which must bhe considered vhen
examining trend differences,

Possiblv due to the different lenath or content of the print
presentation of scrint 2, it mav be noted that with print low achieve-
ment 1eaders tendad to scure Tower on seript 2 than thes did on sciipe
1. Siwflarlv for the 301 J presectation bich azhicvaenl readers

scorad Tower on scrit L 1 than oun sorint ¢, An astitude bv treatient
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TABLE 2

T SCORE MEAMS AND STANDARD DEVIATIONS FOR EACH CELL OF THE RESEARCH
DESIGN AND MEAN SCORES FOR ROWS AND COLUMNS, CALCULATIONS BASED ONM
IIDIVIDUAL SCORES

Media Presentation Hode

Reading %crint Print | Sound |Print/ Print/ {Pictures/| Row
Achievement Pictures| Sound |Sound Mean
52.5 149.,3 53.2 55.4 61.3 54,3

1 8.88 | 8,98 | 6.99 7.43 6,74

1

4,4 |53.7 54,9 58.0 54,9 55.0

2 7.69 | 9,15 | 10,36 6.7 7.28
High Mean 53.5 |51.5 54,1 56,7 58,1 54,7
1 45,0 (44,5 44,1 46,3 48,4 45,7

2 11.231 9.13 9,72 7.78 1,43
39,8 (44,0 43,7 51.3 46,2 45,0

2 5.85 | 9.76 6.33 8.82 9,96
Low Mean 42,4 44,3 43,9 48,8 47.3 45,3
Column Mean 47.9 147.9 49,0 652.7 52.7 6.0

] Grand Mean, Y = 50,0
Stondard Deviation, S = 10,00

Cell n= 16
Total N = 320
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interaction was a1 ticinated with the print and sound presentations.
This trend suggests that an exneriment which added a factor of script
length or content difference to readina achieverment and media factors,

could nossibly isolate a three-viav interaction arnona nrint and sound,

readina achievement, and a scrint facter suc™ as lenqth or content
differences, It must be stresse gt the rossibilily of a trend is
coniecture based onlv or trends, <tatisticallv this trend is exnlained
as a chance occurrence.

Hext, 1t mav be noted on the tahble that the print/nictures nres«

entation did not tend to benefit low achieverent readers in comparison

to the print or sound nresentaticns, High achievement readers, however,

showed a slight trend toward benefiting from the addition of pictures,
Given a less restricted time factor, the addition of pictures may prove
to be better for both high and low achievement readers.

Last, trends tovard two- and three-wav interactions may be noted

when comparing cells of the rrint/sound and pictures/sound presentations.

Pictures/sound tended to clicit qreater benefits from low achievement

readers, This trend is magnified even more when one takes into account
the script factor., The most effactive treatment cell for high achieve=
ment readers, 61.3, was for the first scrint nresented Ly pictures/
sound, The most effective treatmant cell for low achieverent readers,

51.3, was for the second scrint nresented by print/sound. Within each

reading achievement level this same treatment bv script interaction
trend mev be noted, While those trends mav be exnlained by chance with-
in the paramcters of this errcriment, trends sw aest further exoerirments

exaiining redia offectivences o vcelabicd (o soo scrint factars surch
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as lenath or content,

One additional asmect may he noted relating to trends of the
nresentations including the nicture component. Contrary to popular
expectation, trends do not sunport the contention that pictures must
be included in media collections for the benefit of roor readers,
Converselv, trends indicate that the picture comnonent primarily bene
efits high achievement readers when counled with print. These trends
concur with McLuhan's suqgestion that peonle must be highiv 1{terate

to utilize pictures effectivelv,

4, Do students indicate nreference to use specific media in a media

center?

Based on analvsis of rniedia preference scores, print and pictures/
sound media can be assumed to'be preferred bv students over the other
three media, Students probably show a high preference for use of print
in a media center, because print is sti11 the most familiar metiod of
storing knowledqe utilized by school 1ibrary media centers, Pictures/
sound media are also familiar to students hecause of TV and film view-
inq activities nursued after school hours, BCoth of these media could
have been hiahlv preferred because of qreater familiaritv rather than
anv other expectation on the part of the student. The other three media
could have been qgiven lower preference ratings by students because they
were aware of use of such media only in educational settings, It |
should be stressed that the quesiion ashed tue students was, "Which
choice winld vou like to nse best in a media center™ If the question

had been, "Which chuice do vou tnink vou cuuld learn best troa?" it is
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nossible that rankinas could have been different.

5. Do students' attitudes toward a script vary according to the medium

from which they learn the scrint?

The answer to this auestion must be modified bv consideration of
two elements of the experiment which mav have influenced results,
First, the attitude measurements were adninistered after the students
had-comn1eted the learning tests, Thus vtudents were in effect in-
fluenced by two variables: 1) the med'a presentation and their
reaction to it, and 2) the learning test and their reaction to it.
Therefore, their attitudes toward the script learned from these two
media mav have been due to some extent becausc they felt they did well
on the learning test. Second, as previously noted, students tended to
answer sore auestions with answers worded identically to the verbal

text. These nuestions tended to favor the nrint/sound presentation.

Knowing that they had exact answers to some auestions may have given
students additional confidence which influenced their attitude favorably

toward the scrint as learned from the print/sound presentation,

Within the constraints exnlained abeve, it can be assumed based

on analysis of media attitude scores that the nrint/sound medium en=

couraqes a more favorahle attitude tovard the scrint learned than do

I B T L L T e I
' XL

the other four media for a learning rroscntcticon ¢

¢
¢
¢
¢
t
s
bo
t
<

hv a test, Pictures/sound also encouraged a favorable attitude toward

material 1oarnnd, Tegetonr print/sound and pictures Ziound encouraaed
more Tavorshle attitudes than 41d rhe other thees redia,

Thoese euntlusions are hoi repu: ted witn Lhie eaneocrdation that
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results are conclusive that media with audio and visual components
encouraqe more favorable attitudes toward material learned. Rather it
is intended that these findings nrovide a hasis for further studies

vhich focus snecifically on media and attitudes toward learning.

6. Are there correlations between sets of data: media preference

scores, media learning scores, and media attitude scores?

a, Do students learn relatively better from a medium for which they

indicate a use preference?

Based on the negative correlation between media preference scores
and media learning scores, media preference as indicated by student
users tended not to be a qood indicator of how effectively students
can learn from a preferred mediur, Stated differentlv, one cannot
expect the best learninq to occur if student arouns are left entirely
to their ovn preferences., Some form of auidance in nedia use for
grouns mav he assumed to be desirable to rromote effective learning,
Further studv is needed to see if the same tendencv is true for indi=-

viduals as was found bv examining mean scores.

b. Do students' attitudes toward a storv -iry according to the media

nreferences thev indicated rrior to learning the scrint?

Based on the negative correlation between media preference scores
and media attitude scores, students' media nreference choices tended
not tc be aood indicators of which medium would encourage a favorable

attitude toward the material learned. Aagain sore form of quidance in
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media use for qroups and possibly f3¥§$ﬁgpszduals may be assumed to be

desirable to encourage a favorable attitude toward the subject of study.

c. Do students' attitudes toward a scrint vary according to the
effectiveness of nromotinG learninag of the medium from which

they learned the scrint?

Based on the nositive corrclation between media learning scores
and media attitude scores, students tended to express the most favorable
attitudes toward scripts learned from the most effective media. Going
bevond the scone of the nresent exneriment, the positive correlation
hetween learning and attitude suqgests additional research based on
individual differences. Host of the cells in the research design ine
cluded a wide range of individual scores indicating that some individe
uals benefited fron each of the different media presentations. Reading
achievement was not a favorable indicator for selecting media in this
experiment; there is no evidence that I0 or other indicators would be
anv better, |

Media researchers mav discover that the best indicators of nmedia
effectiveness relate directlv to the media, !edia tests could be devised
to enable a media snecialist to predict which media best contribute to
an indiv - ual's l2arninn or to developing a favorable attitude towvard
matarizl dazenad o sdia 44 e ohocdealiia that waconwe o on Joarning and
on attitudes be conducted independentiv, it is also desirable that |

rasults he ralatad so redia can be recorniended with favorahle effects

on woth Tearning and actitades,
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Some results of this experiment mav have been biased hecause of
exprerimental methods. One of these methods was the use of groupns
rather than individual treatments. Four of the five media presenta«
tions included a visual message consisting of either a nicture or
print, The fact that students in these groups had something on the
screen to look at discouraged then from looking at each other or at
other distractions from the message. The sound nresentation, however,
did not provide students with a visual message, The fact that their
eyes vere free to roam mav nossibly have denressed their performance
because of lack of an attention holding de\ice,

Similarlv, media presentations without sound, print and print/
pictures, mav have been effected by lack of a timinq device, The timing
device was connected to the sound track and could not cue students in
these presentation qrouns to start reading the messaqe. Just a short
time laa could cause disoroanized readers to fall hehind and not
finis!: the messaae,

The exreriment was set un to test the influence of the scrint
amona the five riedia nresentations at x=,01, lio significant differences
were found on this test. Hoﬁever. there vould be areater power to re-

ject a hypothesis under test if two media nresentations had been compared.

By examining Table 2 on page 80, it can he seen that the print/sound

and pictures/sound nresentations show a trend toward a media by script

interaction which would not allow qeneralizability for these two nrese
entations from one scrint to another. Further studv would be needed

to isnlate vhat scrint factors are resnonsible for this interaction,




lUse of a timed presentation 1imits qeneralizability to flexible
student use natterns currentlvy encouraged in school media centers, A
study with flexible timing almost surelv would introduce intervening
variahles,

The decision to use recent commerciallv produced materials, ree
duced the atility to snmecifv which types of questions could be asked
about the material covered in the scrint., Use of locally produced
materials would allow careful construction of test auestions which
would increase abhility to ask specified tvpes of questions. However,
it would not allow generalizability to media selection tasks vhich was
sought in this studv,

It must be cautioned that generalizing of these results would be
most anplicable for students at or near the sixth arade level, Because
of differences in maturity at different age levels, entirely different
results may be obtained from much younger or much older students. Also
it was noted that students in the studv were of areater than average
reading achievement level, Results may change for students with lesser

reading ahilities.

RECOMMENDATIONS FOR FURTHER RESEARCH

The problem of predicting which medium is most effective and which
is most enjovable for an individual student must stili be extensively
investigated, !leither reading achievement nor media preference were:
shown to be effective prognosticators for media use recomiendations,
It 1s sugaested that media tests be developed which measure directly

how vell a student learns from various media and how favorable the
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student's attitude is toward the experience of learning from given
media, If effective tests were developed, they would be invaluable
to the media snecialist and the educator in providing guidance to
individual media users.,

In addition, further research is needed to isolate the influences
of message codes and media-message comnonents toward creating media
which nromote effective learning and favorable attitudes toward the

learning exnerience,

SUMMARY

The educational effec*s of five media nresentations were experi-
mentally investigated with sixth grade middle school students. Mease
ures of media nreference, learning from media and attitude toward the
scrint learned vere statisticallv analyzed in relation to the five
media nresentations, two reading achievement levels of the students,
and two different scripts, Results were traced to the media-message
comnonents of the media presentation. Media-message components consist
of the audio or visual sensorv mode of presentation which can include
graphic or nrojected still or motion visuals, coupled with the primary
synthetic¢ or linquistic code of the nessaqe.

The oninicn that students nrefer to use the medium best for their
own educational needs was not supported bv this research. The negative
correlation between student preference and resulting learning and
attitudes was best demonstrated by the nrint/sound presentation which
was low in preference hut resulted in effective learning and favorable
attitudes toward the lcaraing cinerience, bBLecause of this result it

should not be assuincd that educators should dictate choices to students.
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Rather, it is suggested that students are able to recognize when they
are learning effectively fron a medium only after they have used {t.

Results of this research should heln to dispel. the print oriene
tation which is sti11 maintained by a few 1ibrarians and educators.
A1l media tested were at least as effective in promoting learning as
print alone. Audiovisual media not only promoted learning more ef-
fectively than print, but also nromoted a more favorable attitude
toward material learned than did print. Results also suggest that
additional research be conducted on media-message compo:xents to learn
wore about effects of components in various combinations,

The five media nresentations used in the studv were print, verbal

sound, print/pictures, print/verbal sound, and pictures/verbal sound.

The five nresentations consisted of three comnonents: print, verbal
sound, and pictures. The components were presented singly or in
corbination in a uniformly controlled consistent environment,

Results indicated that only one media presentation, pictures/sound,

was consistently high for all three measures: high in student prefer-
ence, high in effectiveness of nromoting learning, and high in encoure
aqing a favorable attitude toward the material learned. Another pres-

entation, print/snund, was found to he high in effectiveness of promoting

learnina and high in the resultina attitude toward the material learned
but Tow in student nreference. As results of this study in regard to

the print/sound rresentation do not concur with results of previous

research, this medium can only tentatively ke given a high reconmendie
tion until future research surnorts or conflicts with these findings.

hoting that the tvo most effective nedia included in the verbal sound
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component in conjunction with either a picture or print visual component,
suggests that the verbal sound component may be highly desirable to

combine with visuals to nromote effective recall learning and a favorable

attitude toward material learned. It should also be noted ihat verbal
sound by itself nromoted neither effective lcarning nor a favorable
attitude toward material learned for average scores, However, high
individual scores were obtained from each of the five media presentations.
This fact supnorts the inclusion of a wide variety of redia in a media

center collection to meet individual differences.

ERIC

Full Tt Provided by ERIC.
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APPENDIX I

TESTING INSTRUMENTS

A. Media Preference Test

Before students were given the media preference test,
this opening statement was used as a means of gaining the
students' confidence and cooperation.

"I am conducting a study in cooperation with the Mad-
ison public school system. We nee your help so we can find
out what kinds of library media you 1like best and what you
learn from best. Right now you will be given a media poll
8o you can tell us what media or kinds of material you would
choose to use in an IMC. Next you will learn a story from
one kind of material, and las”. we will give you two sets of
questions to answer. We hope your answers will help us to
make the "MC's more enjoyable and useful for you. So we
want you to answer the questions as truthfully and accurate-

ly as possible."
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A. Media Preference Test

MEDIA POLL

This poll gives you an opportunity to indicate how well you
like different types of library media. You may indicate how
well you like the media by ranking the five choices from one
to five. Write one (1) by your first choice, two (2) by
your next cholce and so on down to five (5) for your last
choice.
EXAMPLE: During winter vacation I like to do these
activities:
_____ Toboggan
Travel
____ Ice Skate
____ Rest
Ski

Media poll: write the number of your choice in the blanks

below.

READ: read a book or printed -rds,
LISTEN: 1listen to a tape recording of words.
VIEW/READ: view picture slides with printed words

desceribing the plctures.




VIEW/LISTEN:

READ/LISTEN:
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view plcture slides with tape recorded

words,

read a book while listening to tape

recorded words,
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B. MHedia Learnina Performance Test for Script .:
American Indians of the Plains: How Thev Lived

Directions:

"I will read each ouestion aloud twice, Write your answer below
the auestion after vou have heard it read at least once. Try to
answer brieflv in from one to five words, The vords don't need to be
snelled right or to make a sentence 1f vou have the right idea, Try

to do the best vou can."
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AMERICAN INDIANS OF THE PLAINS: HOW THEY LIVED

Indlan women usad beads for decoration. What else was

used to decorate warrior's shirts?

What animal no longer alive in America was hunted by

early Indians?

Why did early Indians make rock paintings or pictographs?

What invention made by the Indian helped him hunt better?

What did Indians call the horse?

When did Indians start using horses?

Indians had many uses for parts of the dead buffalo.

Why was buffalo skin folded into parfleshes?

What was the buffalo's stomach used for?

What was the buffalo's neck skin used for?

How did the Indian use buftalo horns?
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11. Name a game devised by Indians.

12, How was an Indian tribe governed?

13. When did Indians go to reservations?
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C. Media Learning Performance Tast for Scrint 2.

Directions:

"T will read each question aloud twice, Write vour answver below
the question after vou have heard it read at least once. Try to
ansver brieflv in from one to five words, The words don‘t need to be
spelied right or to make a sentence if you have the rigut idea, Try

to do the best vou can,"
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AMERICAN INDIANS OF THE PLAINS: THEIR HISTORY

Why were the Spanish disappointed in Indian territory?
What did Spanish explorers call the buffalo?

What did La Salle do when he canoed down the Mississippil
River?

Why were Lewls and Clark sent through Indian territory?

What did settlers call the covered wagons they took to

Oregon?

What did a trader tell hungry Indians that led to kxill-

ing of settlers?

What did Indians call a trail used by settlers coming to

Indlan territory?
Who was the "Glory Hunter"?
Why did whites win the Wagon Box Fight?

What Indlan Chilefs fought with Sitting Bull against

the whites?
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What generals led armies defeated by the Sioux and

Cheyenne?

What whites were even more effective than the army in

making the Indians "go to the reservations or starve"?

Why did Indians start doing the Ghost Dance?

Why did Indians quit doing the ghost dance?
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D. Media Attitude Test
ATTITUDE POLL

This poll is an opportunity for you to indicate how you feel
about the Indian story you have Jjust learned.
Respond to every item by circling the choice that best ex-
presses your feelings.
You may respond by circling one of four choices: SD D A
SA

SD = Strongly disagree

D = Disagree slightly

A = Agree slightly

SA = Strongly agree
As practice circle your cholice for the statement below:

0. I would rather skl than ice skate. SD D A SA

1. This was a dull story. SD D A SA
2. I learned a lot from this story. SD. D A SA
3. It was hard to pay attentlon to this story.
SD D A SA
L, It was easy to follow the thoughts in this story.
SD D A SA
5. This story wasn't as good a5 most stericcz.

1)) C A A
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6. This story got me to want to know more about Indians.
sD D A SA

7. This story took too long. SD D A SA

8. I like this kind of story. SD D A sA
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Appendix II: Scripts

The scripts included in this appendix
are based on the sound filmstrips
produced and publishad in 1972 by
Coronet Films, Chicago, Il. entitled:

American Indians of the Plains
How they lived

American indlans of the Plains
Thelr History
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A. Script 1.

AMERICAN INDIANS OF THE PLAINS
HOW THEY LIVED

For many of us the name Plains Indians brings to mind images
of camp cirles with warriors in shirts and leggings of deer

hide splendidly decorating with beads and porcupine quills.

We see a plains village as a group of gracefully decorated
teepees, the women and children of the village waiting pat-

iently for the return of their braves.

Most of all, we see in our minds the proud hunters of the
Plains racing their ponles after a herd of stampeding buf-

falo.

While these pictures capture the romance and beauty of
Plains Indian 1life, we should remember that the culture
they depict lasted only a short time, from roughly 1700 to
1880, less than 200 years

By 1880 almost all Plains Indlians were cooped up within re-

servations and the free 1ifz 5f the rPrairies which began

thousands of yeirs earlier oo ime « =iingz ¢f the past.

p
Befuie the Plains Inila o . o "; S v, i oo iron wea-
pons, he hunted witr cp~=:v . ... @ 1:o_ Jer nmade of stone.

vciuvntists have fours oo . oo o vt in the rossilized
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bones of mammoths, fur-covered ancestors of the modern el-

ephant.

For the most part, however, these early men in America hun-
ted animals familiar to us, such as deer, elk, and of course

buffalo.

A successful Indian hunter needed great skill to get within
a spear's throw of the graceful antelope, the fastest an-

imal of the Plains.

With his primitive weapons, the prehistoric hunter had to
be very brave to take on the buffalo., One vay to hunt the
huge animals was for the whole tribe to coop2rate in stam-

peding a herd over a steep cliff.

Such a cliff 1s called a buffalo Jump. Rock paintings of
men and animals mingled with geometric designs can be found

on some of these cliffs. .

These paintings called pictographs were not made for art's
sake. They were thought to be & form of magic. To an
ancient hunter, a picture of a buffalo or deer with a spear
or arrow drawn through it assured the successful outcome of

his hunt.

Often the huncer returned empty-handed. Life was hard for

the early Plains dwellers. A family needed a larre hunting



territory of many square miles to sustain itself. The early

nomads had to be constantly on the move following the game.

Before 1700 the Indians were primitive hunters roaming the
Plains on foot. Although some tribes learned to plant corn,

beans and squash, they had no horses or tools made of metal.

Before the arrival of the white man, dogs were the only dom=-
estlc animals. The people of the Plains used to attach a
frame made of two sticks to a large dog's back. Bundles

were tled to 1t which the animal could drag along.

No great material culture could develcp under these condi-
tions. People lived in caves or primitive brush shelters

because they had no way to transport large teepees of heavy

hides and lcdge polgs.

The invention of a spear throwing stick, called an ablotol,
was a blg step forward from the crude bone and stone weapons
used earlier, With it a spear could be hurled farther and

more accurately than before,

A glant step forward in human development was the discovery
that plants could be cultivated for man's use. Tribes now
havirz learned to practice agriculture as will as hunting,
were no longer dependent on luck in finding game and were
able to settle down 1n permanent villages where it was much

easler to accumulate material wealth.




But 1t was the acquisition of the horse around 1700 which
almost overnight transformed the 1life of the Plains Indians
from primitive hunters into proud, hard-riding lords of the

Plains.

The Indians also obtalned metal tools and rirearms, first
from neighboring tribes and then Yzater frcm white traders

who ventured into the Plains,

The horse zave rise to the typical Piains culture of the

18th and early 19th century.

The Indians, who had no name for the horse called it the
spirit dog, could now hunt buffalo from horseb: ck. Suddenly
the supply of buffalo seemed limitless.

During this perlod the economy of the Plains Indians depen=-
ded almost entirely on the buffalo. The shaggy, magnifi-
cent animals roamed the Plains in enormous herds that cov-

ered the Prairle from horizon to horizon.

The buffalo furnished the Indian with most of the things he
needed for his l1livelihood. As soon as the animal was killed
and skinned, the women busied themselves stretching, scrap~

ing and tanning its hide.

The skins furnished covering for the teepees. A small tee-

pee consisted of elght skins. For the Chief's teepee or the




medicine lodge as many as 21 buffalo skins were used. Six-

teer. Jcdge poles were needed to support such a large teepee.

Skins were not the only part of the buffalo to be utilized.
Thelr bones had many uses. A flesher was used to scrape
hides clean. The knife was sharp and deadly; it was made

from a buffalo's leg bone.

The buffalo’s bladder was used as a water bag. Pileces of
hide were folded into so-called parfleshes, huge envelopes

in which people carried thelr possessions.

Extra thick pleces of skin from the neck of the buffalo were

used for shields. Other parts were made into drums.

The buffalo's stomach served as a natural stewing pot.
Water was bolled in the stomach which was tough enough to

resist fire.

The horns were made into spoons and ladles. No part of the
animal was wasted. It 1s almost impossible to exaggerate
tle buffalo's importance for the Flain: Indian. It has been
estimated that no fewer than 87 differert articles could be

made from a buffalo's body.

Life wasn't all work for the Plains Indian, however. They

had time to play. They devised various sports and games

such as 1lacrosse.
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They spent much of their time dancing. Most Indian dances
had religlous meanings, such as the buffalo dance. Performe-

ing it was like praying for a successful hunt.

Many old dances are still performed today. Indians are as

fond of their dances now as they were 100 years ago.

Indian men lived in a democratic society. A man became
Chief through his bravery and wisdom. He had to follow the
advice of a council of o0ld and experienced men. 9Jbedience

to him was voluntary.

Essentially the Plains were a man's world. A man risked his
life every day. He might be gored by a buffalo or thrown
from his horse or he might be killed in a war against an en-

emy tribe.

For thls reascn the man was not expected to work at home,

and because so many men did nct return from a hunt or a raid,
warriors often had more than one wife. Womren always out-
numbered the men and the Indlens belleved that none of them
should lack the protection of a husband or be denied the

Joys of rearing a family.

Wrhille men ruled the affalrs of the tribe, the women ruled
tic toepees. A praovert sald: =z recatirul tecpee 13 like a
geod Liothise; she hugs Lol hidldresn to her and pectects Lhew

oo valn ania sauw,
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Thus domest'c work was for women. They made the teepees.
They also cooked meals, tanned hides, made warshirts and
moccasins. They spent much time decorating the things they

made, and they made sure the man was always fed first.

The l1life of the Plains Indians before they settled on reser-~
vations was often harsh and dangerous, but it was also full
of excltement and splendor. It gave the people of the
Prairle a wonderful sense of freedom which perhaps has

never been surpassed.

An old Sioux chief said:
When the Prairie was covered with buffalo, nobody
was hungryv.
Without Jalls, we had no crime.
Without locks and keys, we had no thieves.
Without written laws, we had order.

Without fences and barbed wire, we were free.




B. Script 2.

AMERICAN INDIANS OF THE PLAINS: THEIR HISTORY

In the far North near the Arctic Circle, America and Asiu
almost touch. Here, many thousands of years ago, men
crossed in search of a better land in which to hunt and

fish., These men were the ancestors of the American Indians.

- Spreading out over the cuntinent after many gener:.tions

they arrived on the Great Plains.

Skillfully made spearheads have been found with the bones
of extinct animals, proof that man inhabitéd the Great Plains

at least 10,000 years ago.

The Spaniards, searching for gold, came to the new wcrld in
the 1500 s. 1Irdians interested them only for plunder or as

slaves.

The first whit. man known to have entered the land of the
Plains Indians was Coronado. Looking for the fabled seven
sities of go’d, he instead found the Pleblo villages of the

Zunl and then those along the Rio Grande River.

Not finding any fold, Coronado and hiz men marched north,
penetrating the plains of what i: now Kansas, tfinding vil-

lages of grass huts belongling to the Wichita Tribe.
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They were also the first white men to encounter buffalo,

which they called Indian cattle.

During some of the early Spanish expeditions, some horses
escaped from their European masters and in the course of
time formed large herds of wild mustangs. The importance
of the acquisition of the horse to the Indian cannot be
overstressed. It transformed him from a slow-moving wan-

derer into the swift proud horseman of the Plains.

It was the French and the English who discovered that there
was gold in furs, and that the Indians would trade a valu-

able pelt for a few shiny glass beads.

Traveling in canoes, the exy dition of Messieur de La Salle
salled down the Mississippl River late in the 17th century
establishing a string of trading posts reaching from the
Great Lakes to the Gulf of Mexico.

Traders following in La Salle's footsteps brought rifles,
thread, sewing needles and knives and blankets which they

traded for furs.,

Late in the 18th century a new kind of hat made of beaver

fur became popular in Europe. As the price of beaver pelts
skyrccketed, more white trappers than ever Let'ore ventured
into the Western Plains where they could obtain the desired

furs.
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These so-called mountain men were mostly Americans. Al-
though trappers and Indlans were after the same thing,
beaver skins, the red man could get along with the trapper
who lived and dressed like an Indlan and often married an

Indian woman.

In 1804 President Jefferson sent Lewls and Clark to find a
route to the Pacific Ocean. The explorers needed the help
of a brave l6-year-old Shoshone woman, Sacagawea. Carrying
her newborn baby on her back, she was the expedition's guide

and translator.

Lewls and Clark gave Americans a better knowledge of the
Plains Indians., They described the various tribes and map-

ped their territories at the beginning of the 19th century.

At first only a handful of trappers had ventured beyond the
Missouri. But starting in the 1840s mountling waves of white
settlers on thelr way to Oregon rolled across the Plains.

They traveled 1n covered wagons called prairie schconers.

After them came the 49ers, miners on their way to the newly

discovered gold filelds of California,

To .rotect the travelers from unfriendly Indlans, the army
Lullt a number of forts from which the soldiers controled
the surroundling plalns. Some gold svekers and settlers

changsed thelr minds avcut golug on to the West Coast.
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Instead they settled down near forts in Coloradc and the

Dakotas.

Some tribes, such as the Sioux and Cheyenne, decided to
fight for the land they were losing. One chief said: "They
told us they only wanted a little land, as much as a wagon
could take between its wheels. You can see now what 1t was
they wanted.

Other tribes reckoned that they would do better 1f they
helped the whites. Among these were the Crow, the Arikera,
and the Shoshone. Disunity among the Indians helped the

white sonquerors.

The battles between whites and Indians who defied the white
man's authority are generally well known and resulted 1in

atrocities on both sides.

In 1862 when the Sioux waited in vain for food supplies
promised by the government, a trader told them to "eat grass".
Grown angry, the starving Indians killed many settlers and

stuffed thelr mouths with grass.

Following their attack on the settlers, 38 of the Sioux were

hanged in reprisal.

And when a U.S. Army Colonel, 3. IllI. Chittinpton, attacked a
peacetful Cheyenne village, he told Lis troups: "Kill and

scalp all, bilg and small. NiIffs make litfe." By this he
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meant that 1t was smart to kill 1little boys before they

could grow up to fight back.

In 1865 the great Sioux Chief Red Cloud tried to halt the
construction of a new rocad through Indlan territory. This
was the Bowsman Treil. The Indians called it "thieves road",
knowing that 1. wculd bring more settlers and miners to

steal thelr land.

Determined that the road buillding should go on, a hot-headed
army captain, William Fetterman, sald: "With 80 men I

could ride through the whole Sioux nation." Fetterman had
exactly 80 men when he and his entire command were wiped

out by warriors under Red Cloud and another famous Siloux

Chief, Crazy Horse.

The Indlans had won a victory. But the soldiers then ob-
talned a new kind of rifle that could shoot five times as
fast as the Indians' older models. With the help of this
weapon, the soldiers killed many Indians during the so-

called Wagon Box Fight.

Soon after, a new figure appeared on the Plains, Colonel

George Armstrong Custer. This 1s how one'ﬁgiter described
him: "His broad sombrero turned up, his golden locks dang-
ling to his shoulders, a plstol in his boot and a ponderous

sword at hils silde, so rode the wild daredevil with his pack
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of 30 dogs braying at his heels,"

Custer was nicknamed the Glory Hunter. In the winter of
1868, he surprised a village of peaceful Cheyenne killing
hundreds of Indians. The Ci.eyerne had been flying a large

American flag, but it proved to be no protection.

The Black Hills of South Dakota were sacred to the Indians
as the dwelling place of their gods. Custer led an expedi-
tion into the Black Hills in violation of treaties made with
the Indians. Soon the general sent back word: "There 1is

gold in the grass roots."

The gold rush was on. The Indians saw their last hunting
grounds overrun. The free life of the Plains Indians was
coming to an end. They were told to settle on reservations

or die.

In 1876 Sitting Bull, not a war chief but a great spiritual
leader, rallied the Sloux and Cheyenne for omne last battle
saying: "The Oreat Spirit did not make me a reservation

Indian."

In this battle, three army columns converged upon the In-
dians. One led by General Crcok met the Indians at the
Rossbud River. The great varrior Crazy Horse led the braves
shouting: "Tt's a geed 42y to dic," Crock wes dofeated and

recurned to his bage.
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Now 1t was Custer's turn. The Glory Huntei had been told
to walt for the third army column commanded by General
Terry, but instead he attacked as soon as he found the In-

dlans encamped along the Little Bighorn River.

Custer had been lured into a trap. Suddenly a mass of red
horsemen led by Crazy Horse, Gaul and other chiefs rode over
Custer and his men. There were no survivors. This fight 1is
called Custer's Last Stand, but in reality it was the In-
dians' last stand.

For the whispering wire and the iron snake, the telegraph
and the rallroad, soon criss-crossed the Plains making In-

dian resistance to the white man hopeless.

The buffalo was disappearing. General Sheridan said: "The
buffalo hunters have done more to settle the Indian question
than the entire regular army. They are destroying the
Indians' commissary. They have to g0 to the reservations

or starve."

Chief Joseph of the Nez Pilercé Tribe summed up the Indians'
plight: "I am tired of fighting. My man are dead. The
little children are starving. My heart 1s sad. From where

the sun now stands, I shall fight no more forever."

Great chilefs and warrlors became circus pertformers in Buf-

falo Bill's Wild VWest Show as the hunting days came to an
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end. The first years on the reservations were hard. The

soll was poor and rations were often late or insufficient.

In 1890 a prophet from the Plaute Tribe preached a new be-
lief called the Ghost Dance Religion. It was to bring back
the dead Indians and slaughtered buffalo. The Ghost Dance

spread quickly from tribe to tribe.

Many whited falsely bellieved that the Ghost Dance was the
signal for a major Indian uprising. At wounded Knee, South
Dakota, a band of ghost dancers were surrounded by soldiers
of Custer's old regiment. In the massacre which followed

over 200 Sioux, mostly women and children, were killed.

Wounded Knee was the end of one chapter in the history of
the Plains. But 1t was not the end of the Plains Indisns.
Today they are busy writing a new chapter of how to be part
of modern America while remaining true to their cld proud

heritage.
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APPENDIX IIXI: Sample Size and Power Calculations

A. Using a formula developed by Levin, Walster and Cleary
to find sample size based on a Z (normal) distribution,

an approximate sample size was calculated.
k

2 2
a [z -z
Formula A: n = E-; k “(1-a) g!
2
Y
ko 2
where: ] ay=2,the sum of coefficlents for a contrast
k=1

of two means,

Z(1-a)" 2(.95) =}.96 s, the cumulative

probability for a = .0%

Zg = Z( 10) ® -1.282 , the cumulative prob-

ability for B =,10

.580, the difference between two means

<
]

the researcher wishes to detect.

B. As the F test 1s not based on the z distribution, n was
increased to 64 and a variation of a formula found in
Kirk , p. 107-109 was used to ascertain the power of the
F test for n =64,

’ 2
Formula B: ¢ gJH ___Eg_b_ for contrasts of palirs of
2O+

means




gﬁ“(ﬁPYAVMUBUi

’ 2
¢-"64 ﬂ = 2.32
2(2)

Reading from Table D.1l4 in Kirk, p. 540:

¢(for a=,05) =2,.32 gives a power of .90

Further calculations were conducted to determine power
at lower differences between means to see whether triv-
1al differences were likely to be detected.

Relations between power and difference of interest

that can be detected between pairs of means are shown

below:
Difference Power Calculation
of Interest l -8 Formula

. 580 .90 B

. 350 .50 B

«300 .40 B

120 .10 A

As the split-plot analysis of variance (ANOVA) de-
sign used for analysis of learning data was more con-
servative than the 3-way ANOVA design for which these
calculations were conducted, it is unlikely that trivii

differences of less than .20 could be detected.
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Scores Collected For The Three Testing

Instruments

A. Students Responses on The Media Preference Poll

127

In parentheses find the number of students who chese

each ranking for each media choice of the total 320

nts.

1(161),
1(29),
1(19),
1(91),
1(19),

2(u6),
2(79),
2(47),
2(92),

2(57),

3(30),
3(83),
3(85),
3(71),
3(52),

4(35),
4(79),
4(92),
4(53),
4(ec),

5(48);
5(50);
5(77);
5(13);
5(132);

IR = 723
IR = 1002
IR = 1121
IR = 765
IR = 1189

Each filve diglt set of data listed below constitutes

the five choices of one student.

For example, 15433

shows thils student ranked media in the following

: Print-1, Sound -5, View/Read - 4, View/Listen

- 3, and Read/Listen - 2.

1.
stude
PRINT:
SOUND:
VIEW/READ:
VIEW/LISTEN:
READ/LLSTEN:
2.
order
15432 14325
45312 53421
15432 13542
13425 12543
51324 32415
13542 15342
12345 12534
31425 13425
14325 12345
14532 13524

23415
15324
12435
54312
41325
13245
45312
12345
54213
13524

14325
42135
24135
34215
53214
53214
23514
21435
13254
31524

45312
15342
42315
15324
15423
15324
12453
15432
54213
43125

32415
13524
13245
24513
12543
15432
42315
53214
23415
12543

12435
15234
21524
34215
52314
51324
54132
54312
53214
54321
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B. Student Scores on the Medlia Learning Tests

1. Individual raw scores in appropriate research design

cell for 3 way 5 x2 x2 analysis of variance.

Reading PRINT | SOUND }PRINT/ PRINT/{ PICTURES/
AChieve‘Script PICTURES| SOUND SOUND
11 6|10 509 7 |11 612 8
10 5 - 51 9 7 10 6] 11 8
9 5 9 51 8 6 10 6] 11 8
9 4 8 4] 8 6 10 6] 11 8
1 1 8 4 6 31 8 6 8 6] 10 8
7T 4 6 317 5 8 5110 7
7T 4 6 2] 7 5 8 5] 9 1T
7 31 6 21 7 1 6 50 9 5
13 8113 7113 7 12 10| 12 8
11 8112 7112 7 12 91 11 8
10 6111 612 6 11 81 11 7
10 6110 5112 6 11 71 10 6
1 2 ¢ 5110 s5f10 4 11 7/ 10 4
9 Yy 9 3110 Yy 11 5 9 Yy
8 3 8 3110 1 10 5 8 4
8 3 7 11 9 1 10 5 8 4
10 Yy 9 41 g9 Yy 9 41 10 5
10 33} 7 31 7 4 8 4 ¢ 4
9 31 7 31 7 3 7 3 9 4
& 3] 6 3| 6 3 7 3 8 3
2 1 5 2|1 6 316 1 6 3| 6 3
£ 2 € 2] 6 1 5 3 6 3
Yy 0 5 01 5 0 5 2 5 2
Yy 0 Yy o] 4 0 5 2 5 1
[
(continued on next page)
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(table continued)

headlng PRINT | SOUKD | PRINT/ | PiiNT/ PICTURES/
hehleve-| Seript PICTURES| SOUND [ SOUND
ment
1 2 3 4 5
-1-
6 1)11 & (8 4 |11 6|11 A
6 1f1c 1 (6 & |10 5|11 3
5. 1)1 ¢ 1 |6 3 9 5] 9 2
5 5 bop 7 1 |5 1 9 3}V 9 =2
35 05 1 15 1 9 3] 6 1
3015 0 |5 1 § 2] 5 1
0t 4 0 g0 § 1, 4 0
1L 03 o0 |4 0 P14 0
Seript 1: X = 5.7%6 , S = 2.757 n = 16
Seript 2: X = 5,813 , £ = 2,736 N = 320




Individual raw scores in appropriate research design
groups for a split-plot analysis of varlance design
analyzing treatment maln effects and treatment by

reading achlevement 1interaction effects.

Media

Presentation | Script | Group Reading Achlievement

2

BV S R
(NS —iVe)
O Ow v
v w LW\
JI O\ »
v v =
Ole

= v O
v v v e

A~ AN\O
=W O

e N
w e e

e
[l — SR |

H QK
Oew e

———

O~V O\ &=
-
-~ O\




(table continued)

Medla
Presentation | Script | Group Readlng Achlevement
1 2
27 | 6,6,6,5 8,6,3,2,2
28 10,10,10,6,6 | 7,4,4,3
1 29 11,8,5,6,5 9,7,5
30 ’ 555533
u e . 2 e o o e e . e = e o - - - - - - - ] - - - - - — - - - . -
31 10,10,8,7,5 | 7,7,6,5,1
32 | 12,12,5 11,3,3
2 33 | 11.11.11 8,8
34 7 9,5,2,1
35 9,7 4,3,2
36 11,8,5 9,3
1 37 | 11,10,9 8,5
- 38 | 12.8,8.7 10,9,5,1
39 | 11,10,8,8,6 | 6,554
5 40 | 12,10,4,4 11,4, 4
41 | 11.9,8 9,3,0,0
2 42 10,8 5,2
43 10,8,4,4 11,9,4
4L | 11.8.7.6 6,021
Reading Achlevement: 1 =High
2 = Low

Script:

1l = How They Lived

2 =Thelr History

Medla Presentation:

1l = Print

2 = Sound

3 =Print/
Plctures

4 =Print/
Sound

5 =Pletures/
Sound
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C. Attitude Scores

Individual Raw Scores on attitude test in 5 x2 x?2

Research Design Format

MEDIA PRESENTATION MODE

Reading 1 . |
Priat/ {Print/ Pictures/
A;Eg:ve Seripg Frint | Sound Pictures|Sound Sound
1 2 3 y 5
1 ,

29 18] 26 1831 20 |31 22.5)32 =21
28 18125 17]28 20 |30 22 31 21
26 18124 16]26 19 |29 20 30 20
23 17419 16126 19 |29 20 29 19
1 1 22 15119 15} 24 16 J27 20 2T 19
20 14119 1523 16 |27 19 26 17
20 14}F19 13|22 15 |25 16 23 15
20 13} 18 8121 14 24 16 23 13

28 21125 22§31 23 §31 24 30 22
28 21)25 1930 22.5130 22 29 21
26 21125 1828 22 |28 22 29 21
26 2024 15|28 20 |z8 22 28 19
1 2 25 18123 14|25 16 |27 18.5]27 16
25 16|23 1425 15 |27 17 26 15
25 14§23 13125 13 26 15 25 13
2 13122 12|25 10 J26 13 24 12

29 2032 2126 19 |28 23 3 23
26 19} 28 21 |24.519 o7 22 31 23
24 18 } 27 20 }23 16 |27 22 30 22
24 17 126 19 |23 15 |26 22 2 21
2 1 24 17125 18 J23 14 j26 21 27 20
23 15125 17 22 14 |26 138 25 17
22 14 22 14 |20 13 |25 12 25 15
20 1121 .4 20 11 J25 10 23 11

(table continued on next page)
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(table continuation)

feading
Print/ Print/ | Pictures/
A;Zi:ve- Seripy Print | Sound Pictures ] Sound | Sound
1 2 3 Yy 5
30 16 127 17}f 26 19 31 24 32 17
26.515 26 15 24 1 29 23 29 17
25 14 |24 14 23 18.5]28 20 28 15
5 5 24 12 J23.514] 23 18 |28 20 28 14
23 10 J22 13} 22 18 28 20 24 14
18.510 21 13) 22 16 J25 17 21 14
18 8119 9l 21 16 §25 17 20 13
18 8 118 91 21 13 J24 12 17 13
|




