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The purpose of this study was to secure evidence upon
which to base the most efficient and effective design, pro-
duction, and utilization of instructional materials, Although
the literature leaves little or no doubt that people learn
fron films and otnher instructional materials, the problem con-
fronting the instructional materials producer and user today
is controlling learning so that the important concepts to be
learned are not inhibited by non-essential information, The
best use of instructional materials is accomplished by their
design and use as individual or controlled combinations of
materials called modes of instruction,

Little factual evidence exists upon which to base the
most effective production of instructional materials, The
problem of selection and use becomes one of logistics and
strategy, Carefully stated learner-tasks in behavioral
terms become essential to the process of selecting the best

modes of instruction which permit the student to complete more
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The DJrivom»

Zgmrt ) zlntonh
1 teen ~2lzctad 25 the t2~t course Tor
tor rocorded sach ctydeat?s merform:ance

on the four attrituetas of drivinsg skill hich it me-curnd:
(1) steerino=vho2l reveranlas, (7)) er2aod choan-es, (7) acesl-
erator-revarsals, =ni (M) brake anolications,

Th2 re=a2arch hyonoth2zis 2 ostated s Tollo ~:

Studaents ho hhwun een axnnaad to one medo

of inctructicrn =711 malka djifferant m2on scores

on the2 2rivaonctzr than «ill studants +ho hove

hean exnoascd to ~nothzr wad2 of instruction,

Cionificart ro-ultz vere “ound at the ,Ct1 l2v2] “or
cstecring=-haz2l raver=-lc, ~t th2 24 levol for sp2nd-chonzas,
and at the ,00% level Tor =ccelerator raovere=ls, The
analysis, hovever, did not locate the cozcific c2u-2 of there
s3icnificant diTferencas, A further 2nalysis as nerformed in
order to identify thz irdividunl instructional material -hich
vas ra2sponsitle for the =isnificance Tound,

The an~lycsis ~hew2d thot the documentary matorinls
were not nearly so e7T2ctive in inducins student hehavioral

—+
>

2 pnon=doaumentary moterizslzo,

In addition,

the analysis c<how20 th=2t irportant diferances exizted bat-ezn
the non-docurent-rv ~~torj~|-,

For hign zchool driver-2duc~tion students, it w25
found that instructional materials chould present the concents
to be lezrned in a serious manner; should not introduce any-

thing which inn
conprehension of, ths

be concise

nterferaes with the attention to, and

and should
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The basic assumptions behind the production of in-
structional materials are that their use vwill causc change in
the behavior of students wvho us2 the materials and that the
change will be in 2 oredeterrined direction, ~urther stated,
there are underlying nrinciples with vhich to quide such
oroduction, Unfortunately, little research exists upon which
to base most materials production; and what does exist is
often not utilized., loban reinforced these assumptions by
stating: "There is little evidence that film research find=-

inags have reached and influsnced the producers or users of
o) +

films for and in schools and colleges."1

-owever, there is
consideranle supporting evidence that people do learn from
films, Uittich and 3chuller, for instance, reported on an
early research study conducted by Yale University which

tested the question: "“./as the motion-picture film a serious

and worthwhile means of contributing to classroom learning

experiences?' They quoted the study by Yale University as

Tohartes =, Hoban, "The Usable Residue of Zducational
Im Research," iiewv Teaching Aids for the American Classroom
;ashington: U, 3., Government Frinting Cffice, 1352), p. 100,
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follows: "The result of this research established that the
use of the 'Chronicles of America Photoplays' series in-
creased pupils' knowledge of places, personages, and events
from 19 to 35 percent, More important, it stimulated 40
percent more free reading by pupils who had seen and studied
the silent film materials."2 Arnspiger also pointed out the
importance of films, for he believed that films

(1) provide stimuli for reflective thinking,

(2) provide for use of concepts mastered from

film in new and different settings, (3) provide

self measure of pupil's progress, (4) provide

opportunity for creative and oral expression,

(5) enable teachers and students cooperatively

to build upon common experiences og film, and

(6) build confidence for teachers.
Additional studies up to the present time provide ample
evidence that films do induce learning, Hoban made this
fact clear:

People learn from films., . . . A tremendous amount of

research has been in the field of learning., As a

result the evidence that factual, attitudinal, opin-

ional, and preceptual-motor learning occurs wyhen

people are exposed to films is overwhelming.,
Hoban concluded: "It can safely be said that people learn
from films,"?

Jhat does it mean to say that people learn from

films? Facts may be remembered, associated, or recalled;

2Walter Arno Wittich and Charles Francis Schuller,
Audiovisual Materialss Their Nature and Use (4th ed, rev,;
New York5 Harper and Row, 1967), p. 40l.

When asked about his ideas concerning the unique
contribution of films, Dr, Clyde Arnspiger made these state-
ments to,Dr, Horace C., Hartsell,

STg?gn, op,cit., p. 105,
14,
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processes may be explained; or aesthetic interests may be

strengthened, To say that people learn from films tells
little about the learning experience itself, Hotan empha-
sized the importance of analyzing the learning task when
he identified the central nroblem of education as thes con-
trol of learning:

It is in the nature of man to learn, The centiral

problem 01 eJucatlon is not learning, but the

control of learning, Cnce e have satisfied

ourselves that peoplas can and do learn from films,

the problem be omes that of (a) controlling what

is learned and (b) increasing the efficiency of

learning,v

Ideally, teachers should select instructional mate-

rials to present information for a specific purpose and
to present content so as to emphasize identified concep-
tual ideas, 3sut few teachers are knowledgeable enough to
select such instructional materials, and they are often
not readily available since instructional materials’ pro-
ducers usually find a wider market for their product if
it is general rather than specific in nature, Cften the
practice of presenting too much information on a given
occasion tends to cause the specific concept being studied
to become lost in a wealth of related information, Learn-
ing theory research has shown that this practice increases
the probability of forgetting due to retroactive or proactive

interference.7 Yet the fault is often our own because, as

Zerlo put it, we fail to realize that we are in the "people

615id,
Tobert ., Jagne, The Zonditions of Learnina (ilew
York: Holt Rinehart and .'inston, 1955), p., 1073,
9 b
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Snort Tilws are one way in vhich emphasis can be
given to specific conceptis, Another way of treating content

is to identify relatad conc:

[#¥]

pts and to regard eacn as a

mocdul2 in a much longer filxz, The aroblem than becormes one

o7 daveloping and usin: tihe nrocer combdination of materials

for teaching, Tor lz2arnino, and for developina vodes of instruc-
tion =which provids the b2zt and most efficient learning envi-

ronment,
cartzell and largelzs pointed out an important aspect

e ¢itTficulty moet* freauently occurs due to

7

lack of a plan and because of ineffestive commurications
a~ong the r2cearcier, the 24ministrator, tithe tcacher, and

the educational specialists, i,2., media, lezrning, and

O
W
k

valu

o

ion," In addition, they opcrationalized problems
involved in the selocticn of inctructional materials by
educators in tarms of key curriculum iscues:
The key curriculun issues anpear to be: (a) nead
for e%tHLlloﬂ]nﬂ orlorlb/, (0} importance of

learning how to learn, (c) neoed to sze the scnool
progran as a totzlity, and (4) coution in orc-
C

votion of 'easy to adont' packacged progra“s. A

quantity c7 instructional materizals is no assur-
ance that the learner will reach his behavioral

soals,®

The protlem of selection and use becomes one of logistics
and strategy. Zoretfully stated learner=-tasks in behavioral

terrs become essential to the process of selecting the modes

W

~

Q _
“viorace Z, Hartsell and

ichard A, largoles, "Zuide-
lines for the 3election of Instructional l'aterials," Audio=-
visual Instruction, XII (January, 1957), 23-23,

—i
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mznts and mzdia combiaationg,
Purpoczz o the Study
The purpcse of 'his 2tudy 15 to gather evoirical
evidence relz2vant to the relaticnship betuesan Lhe use of
different tyges of inclructional m=3dia and their e"fective
ness in producing Lhe b2t rossitle conditions for learninu,
sazne hes zslludsd fo tris grotlanm:
Still zrotrir drlicetior brat derivis froooa
cpecificztion of Lrz conZitions of lz2arning con-
cerns the croice of radia for instruc*ion,
The required conditions for learning can be put
» J P
into ef"ct in different ways arnd to differing
degrees vy =22c¢ch mediun, , . , There are, then,
some positive characterictics 2nd some limita-
ticrns of euch irnstructional m=zdiur that become
evident when they are examined in the light of
their learning Tuncticons, . . . Irclructional
wzdia constitute < valuzblz 'resourcas for
learning® that an educztioral awsieﬂ nas to
draw on, “hen thes<2 resourcas are put to use,
they zre uzuzally placed b p,riicular
srrangecient called a o instruczticon, . .
Trhe various redes 0F ion are cmployed
for tne purpose o7 ¢ e or’a#est in-
structionzl usefulnes: m2dia and combina-
tions of mediz, Trus ihe choice o‘ modes is
also a matter of aining Tor uoflﬂdl Function-
3 v S -+ 3 - 3 . P - &
ing in be?drd,lﬂu the proper condition:z for
lcarning,
Zagne realized that "it is these conditions that provide
the immadiate instructionz2l purpcses on the hasis of which
104 . ~—
Zagne, c2,cit., pp. 20-02,







correct decisions can be made about media and modes of
instruction,®11

In this study, an attempt was made to provide ansvers
to the problem of wnich mode of instruction or controlled
combinations of various moces of instruction produce the

1

best possible conditions Tor learning,

eed Tor the 3tudy
The works o7 Foban and 3agne scem to support the
position that instructional materials do stimulate and increass
learning, This concern for the quality of the learning experi-

ence and the implications of controlling the learning envi-

ronment was especially emphasized, There is a need to know

wnether instructional materials and modes of instruction being
used provide the best possible lzarning experience or whether
some other combination o7 materials would produce a better and

more meaningful learning experience, Prior research concerned

with this problem consisted mainly of comparative stucies
in which one type o7 rmaterial was tested against another type,

A film has been compared to a Tilmstrip in a specific situa-

tion, iewer instructional madia nave been compared with

[~

older types of media or with non-media instruction, For ex-

ample, ioban stated:

iedia research in education frequently deals with

comparative learning, i.e., with the problem of
whether the learning increment from the newer

"MIbvid,




o media
20u1d e s
fllms yers

nd effjei



media and methods is equal to, less than, or
greater than that qgom older and/or more con-
ventional methods,

The use of instructional media increases learning,
but not all types of media used in the same learning experi-
ence produce similar behavioral changes or provide equal
conditions for learning., It is possible that one combination
of media would provide a far better learning experience than
would be afforded by another combination, The problem of
films versus filmstrips is not the issue, The effectiveness
and efficiency of various types of media or modes of instruc-
tion necessary to reach learning goals is the real issue,
Emphasis must be placed upon the learning task and on produc-
ing the instructional materials which best help the learner
most effectively achieve desired objectives, &vidence based
upon empirical research should help provide these needed
answers; should be of value in the design, production, and
utilization of future instructional media; and should provide

a base for better use of existing media,

Scope of the 3tudy
The major limitation for examining media effectiveness
has been the lack of reliable instrumentation with which to
measure the efficiency and effectiveness of one mode of in-
struction when compared with another, iMost studies have

relied upon paper and pencil tests for factual information,

12Hoban, op,cit., p. 105,
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Now a new instrument, referred to as the "Drivometer,"13 may
make it possible to measure the effectiveness of modes of
instruction on covert behavior,

It is apparent that a study of this nature must have
pre-stated limitations and that recognition and control must
be given to certain variables, Those limitations and controls
so identified are as follows:

(1) The variables will be limited to those derived
from the instrumentation us2d to measure and record differ-
ences in the effectiveness of one mode of instruction when
compared with another,

(2) The statistical analysis performed will be
limited to comparing the efficiency of four modes of instruc-
tion when they are used as instructional media in the same
learning experience, to collating one type or combination of
media with the other types and combinations, and to locating
possible interaction effects between all combinations of media
tested,

(3) The modes of instruction to be used in driver
education training will be limited to four types of media--

namely, (a) a standard film, The Case of Cfficer Hallibrand,

(b) a horror film, Signal 30, (c) a teaching film, Freeway-

phobia, and (d) a set of teaching filmstrips, Ford Time-lapse

filmstrips--Freeway series,

13The "Orivometer" is explained later in this chapter,
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(4) High school driver education students will be
used, subject to the following limitations: (a) selection for
assignment to treatment groups will be by a table of random
numbers, (b) a three by three factorial analysis will be used
with four replications, Each nine subjects required per rep-
lication will be as homogeneous as possible, (c) no subject
will be selected who has had any driving experience before the
driver education course, (d) no subject will be selected who
is or has been a frequent passenger in a car driven on a
freeway,

(5) A standard driving course on a freeway will b%e
established, which each student will drive,

(6) Approximately a thirty-minute driving experience
will be given each student for the collection of the data,

(7) No driving will be done on days when the pavement
is wet or when there are high winds,

In this study, an attempt will be made to determine
the degree of significance of each mode as it relates to the
learner's achievement, The first mode of instruction consists

of the teaching film, Freewayphobia, and the second consists

of the teaching filmstrips, Ford Time-lapse filmstrips-~-Freeway

series, They are combined into what is called teaching media,
The third mode consists of the horror film, Signal 30, and the

fourth consists of the standard film, The Case of Officer

Hallibrand, They are combined into what is called documentary

media, Whereas all four modes of instruction used in this
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study were designed to be used in the area of driver educa-
tion, their content treatment was quite different,

The horror film, Signal 30, was designed to empha-
size the personal danger involved in driving an automobile,
Consisting of various color segments taken at the scene of
actual highway accidents, the film shows in very graphic form
what can happen to anyone who is involved in an accident,
Very gory and gruesome, the scenes show smashed and burned
victims,

The standard film, The Case of Officer Hallibrand, is

a screenplay which portrays the last twenty-four hours in the
life of a traffic policeman, Several characters commit
various traffic violations in a typical middle-sized city,
Finally, Officer Hallibrand is killed while chasing a speeding
car, The film stresses the importance of safe driving, but
does so without any of the shocking scenes or treatment of
Signal 30, Although both of these films were designed to in-
fluence and promote safe driving, they were not produced to
teach specific driver education skills, Therefore, they are
documentary in nature,

The teaching film, Freewayphobia, was produced by the

Walt Disney Studios to teach three main skills of freeway
driving, These are (1) entering the freeway, (2) proper posi-
tioning of the vehicle in relation to traffic flow, and (3)
leaving the freeway., The medium used to teach these skills

was the Disney character "Goofy," The film was in bright
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color, had an excellent sound-track, good narration, and

presented the concepts to be learnz2d in a very entertaining

manner,
The teaching filwstrips, “crd Tive-lanse filn=trip=s--
rree=1y saries, were produced by the Ford !'otor Zompany to

teach four zpacific skill-: (1) entering the freeway, (7)

driving on the freewny, (3) passing on the freewvay, and (&)
leaving the freeray, Cne of these topics was assigned to each
filmstrip, A ceries of rapid scenes keyed to thes narration
shoved all of the steos necessary in orcder to learn the skill

treated und2r each tonic, Then every sten was presented in

detail, F
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quence in order to reinforce upon the vierers' consciousness
the continuity of the scausnce of stens nacessary to achieve
safely the skill being presented, In theaz black-and-white

filmstrips, nothing has teen included hich does not ral=ate

directly to the skill beins prezented, ‘“'hereas both Zreevrny-

phobia and Ford Time-l=2pse filmstrips--"reevay seriss were

desiqgned for much the =ate purpose, the treatment of their

dif

~h

content was auit

D

erent, Coth however, were designed
and produced specifically as teaching materials,

The area of driver-education was selected for the
folloving reasona: (1) it was believed that any information
which would improve the desicgn of instructional materials in
the area of driver-education would be of vital importance, and
(2) it was believed that the use of a new and pnroven instru-

ment, the "JOrivometer," could record the covert, psychomotor
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ajor eapnasis in the research was pnlaced upon either
the individual mode of instruction or the controlled combina-
tions of modes of instruction, It was not placed unon the
area of driver education as such, The r2searcher was con-

cerned with testing a generality within a specific setting

L]

-~

Jdefinition o Terms

T

The terrgs defined in the section below 2re either those
used to Torm the overational hypothesis, or those that do not
bear a common referent fo the literature of the educational
field, or those which are used in a particular and limited
sense in this study,.

. ode o7 instruction:%¥ Any instructional materials or
specific combination or arrancement of instructional materials
or media used 2s a means for presentiny ideas or concepts in

a given learning situation,

(Ue]

"Instructional media, or media:" A term having the

same meaning as instructional materials or materials, ilm-
strips and motion picturass vere used in this study,
"Jrivometer:" An electrical multinl2 counting and

1 r

recording digital computer used to measure the three main

variables of driving performance,
"Horror film:" A documentary motion picture which

stressed the dangers of driving by showing color scenes of

gory accidents and accident victims, In this study, Zignal

50 was used,



s




(WA

"Standard film:"

stressed the

A documentary motion picture which

importance of safe driving and the dangers of

violating traffic laws, It did not show the gory scenes as
mentioned above, In this study, The Tase of Cfficer Halli=-
brand was the medium,

"Teaching Filmetriops:" Theszs vere four black and
white, sound filmestrinos desioned to teach specific freevay
driving sxills, In this study, the “ord Tire=lapca film-
strips—---reeway cseries veare uced,

"Teaching film:" This was a 4alt Jisney color motion
picture film desizred to teach gpecilic Frezeway driving skills.,
In this study, Treeraychohin was used,

"“reeway drivina:" All asnects of entering, driving,

and lezving the freernzy -ere

"Zasic instruction:"®
tion each student reczived in freov
treatment,

"Paper=and=pencil test:" A
after btasic instruction, but before
ty the research desion,

".on=documentary materials:

ilm

—ty

filmstrips and the Jisney

The reauired

ai}

(atad

included,

non-media instruc-

y driving before

1)

any

ezt coiven to all subjects

Fa

the treatment c=21lled for

of the Ford

"Jocumentary materials:" These consist of both the

horror film and the standard film,

"Steering uwheel

Q
]

z
J

/

inch by the steering wheel

reversals:"

in either direction

Any movement of more than

as measured
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and recorded by the DOrivometer, This is the most sensitive
measure of driving skill, emotion, and attitude,

"Acceleration reversals:"™ All up and down motions of
the accelerator of more than 1/8 inch,

"Brake applications:"™ The total number of times the
brakes were applied during the trip.

"WVehicle driving time:" The actual time the vehicle
was in motion,

"Speed change:" The minute-by-minute change in the
speed of the vehicle, Each two and one-half miles-per-hour
change in either direction was recorded as a half count by
the Drivometer, At the end of the trip, this was shown as a
total count,

"Total trip-time:" The total time required to return
to the starting point,

"Tracking the vehicle:" The amount of deviation from
a hypothetical straight line down the highway as measured by
the Drivometer,

"Positioning the vehicle in relation to the other
elements within the driving environment:" This is self-defined,

but positioning is measured mainly by steering wheel reversals,

Hypothesis
The hypothesis presented here is in the general
research form, In Chapter III, it is operationalized and

presented in testable form,
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H,: Ztudents vwiho have been exposed to one mode of

instruction will make different mean scores on the Orivometer

than will students who have been exposed to another mode of

instruction,

Althougn this is a non-directional hypothesis, it was

expected that the non-documentary materials would be more
efficient and effective in providing thes best control Tor

learning,

Sesearch Jesign
The design o7 this research is to measure the effec-

-~

tiveness of Tour modes o7 instruction as apnlied

education, The specific area of instruction used in the

researcn was freeway driving, A three-by-three Tactorial

analysis was used, =Zach node of instruction vias compared wit

L

h

the mode of instruction in a control group; and each treatment

condition was compared with every other treatment condition

for main erffects, possiole interaction, and signiTicance.

Instructional materials dealt with were: (1) Zord

il

Time-lapse Tilms*rips=="reeray series, (2) the Disney film--

o
™

“reevayphobia, (3) 3ianal 3C, and (%) The Zase of Cificer

Hallibrand,

-i

In figure one, the basic three-by-threzs Tactorial

Q2

researcn design o7 the study is shown, In order to satisfy

=
|

ihe assumption of independence o

replications were used,

treatments, Tour independent
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The two types of instructiornal media used in the four
modes of instruction were the educational motion picture and
the filmstrip., Emphases were given to the modes of instruction
reflecting the instructor's use of and the student's reactions
to the instructional material, Greater emphasis was thereby
given to the resulting behavior, and less emphasis was given to

instructional media by type.

Summary

Although instructional media should be produced and
selected in order to cause pre-determined changes in behavior,
little research evidence exists upon which to base such pro-
duction and selection, There is no doubt that people learn
from films, but this statement tells little about the value
of the learning experience, The central problem of education
is that of controlling and increasing the efficiency of
learning, Improved production, selection, and utilization of
educational media is one way in which learning can be
controlled,

Most teachers are not knowledgeable erough to make
intelligent selection and use of instructional media; and,
unfortunately, little media of a specific nature has been pro-
duced, except as short, single-concept films, The use of
instructional media which present too much information on a
given occasion often promotes the forgetting of important con-

cepts due to retroactive interference, Today, little empirical
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evidence exists to support specific environmental arrangements
and media combinatiocns,

The purpose of this study was to gather empirical
evidence relevant to the relationship between the use of
different types of instructional media and their effectiveness
in producing the best possible conditions for learning., In-
structional media seem to be most effective when placed in a
particular arrangement known as a mode of instruction., In
this study, an attempt will be made to provide answers to the
problem of determining which mode of instruction or controlled
combinations of various modes of instruction produce the best
possible conditions for learning, Research which helps pro-
vide some of the answers should be of value in the design,
production, and utilization of future instructional media as
well as in the establishment of a base for better use of
existing media,

Four modes of instruction were used, consisting of
two teaching media and two documentary media, A three-by-
three factorial analysis was employed as the research design
with which to compare the efficiency and effectiveness of
individual and various controlled combinations of instructional
media as modes of instruction, The various necessary controls
and limitations required by the nature of the research design
and the study have been provided,

A new, bias-free, automobile-mounted-digital computer,
the Drivometer, should make it possible to measure the effec-

tiveness of various modes of instruction on the covert,
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psychomotor skills ¢ free-2y driving, Zesearch su9jec-s
vere high school driver=-education students assigned to treat-
ment groups by random means,

Jajor emphasis in this recsearch was placed on indi-

vidual mode of instruction or the controlled combinations of

ne arega o

-n

modes of instruction, It was not placed upon t
driver education 2s zuch, The researcher was concerned with
testing a generality within a specific setting. The availa-

1

bility of the Jrivometer dictated the area of specific in-

E
|

in

[&)]

struction and the types o tructional media used,

The research hypothesis is as follows: 3tudents who
have been exposed to one mode of instruction will make dif-
ferent mean scores on the Drivometer than will students who
have been exposed to another mode of instruction, Although
not stated in the hypothesis, the non-documentary modes of
instruction were expected to be more efficient and effective
in the control of lezarning.

Information relating to this study and the data
collected will be presented in the following sequence:

Chapter Cne: "The Problem,"”

Chapter Two: "leview of Related Literature,"

Chapter Three: "Jesicgn of the Study,"

Chapter “our: "Analysis of the Data,"

In the final chapter, Zhapter “ive: "3Jummary and
Zonclusions," the researcher proposes to synthesize his work
by presenting the summary; conclusions; implications; and

recommendations for further research, if warranted,
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Instructional media are positively effective only when
the induced behavioral changes occur in the desired direction,
There has been little previous research concerned with the
criteria upon which to tase instructional media, yet there
can be little doubt that the use oif most instructional media
does cause behavioral change, Instructional media does teach,
but little has been written on the direction or consequence of
tne learning which occurs, Therefore, a brief summary of

previous research which seems to be closely related to the

proolem will be given in this chapter,

Literature on Zehavioral Zhance
The use of all instructional media involves the
communication of ideas, The presentation of these ideas
determines their effectiveness in pnroducing behavioral
changes in the desired direction, Hoban has stated: "It can
safely be said that people learn from films,"! Zut he also

noted:

'charles ~., Hoban, "The Usable Residue of cducational
Film Research," iNew Teaching Aids for the American Classroonm
( iashington: U, 3, Sovernment Frinting Cffice, 1952), p. 103,

23
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results from the combination than Sro ailker mediur alone."’

There is nothing in 2 motion picture prescn-
tationrn, g2 22, th:t guarantess better learning,
e o o 2002 Tilms hz2ve turned out to he nc better
thhan otier motheds , ., . end soma Tilms may cven
prorotz less learning than usual methods,~

instructional rmedia, [Taced with the almost impossitla task

of training a "uz2 iaflux of sancower, the wilitary services

The Rzsoarch Zronch of th2 Arvy's Information znd

Cducation Jivision conduct2d a nuiber of reozecarch studies
concerning thz vse of Til=s 22 3i3ds 'o l2aching, Hovlang,

Luradaine, zand Shetficld rave comgpiled much of this research
in Scek fori, This conrilation covered such areas as attitude
changz2c czused by oricntation filys, The teachin, evfactive-
ness of filmetrips ard sound wotion victures, the differancs
in coiniorn formation vhean Mone-sided"™ versus “tro-sided" pre-

sentations ware given, and the =2ffec* on learnira of studsnt

changes in knowledge producz2d £ty 2 film or other cormunication
device,"™’ This research has also b2en summarized by a joint
Army anc¢ Nlavy resort: "oy, if any,specific attitude changes

o~

CItid,

2Inid,

22,1, Fovland, A,A. Lumcdzine, and 7,7, S3heffield,
Zxnariconte Cn Vasc Comunications (Princeton:  Princaton
Uriivarsity Prezs, 1847), . 5.
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will result when the film bias is strongly contradictory to
the social norms, In the case of contradictory influence,

film bias may actually reinforce the existing attitude,

nl This is confirmation of the "“boom-

8

rather than modify it,
erang effect" found by Hovland, Lumsdaine, and Sheffield,

In discussing research findings on the motion picture
versus the filmstrip and other communication media, this
same Army-Navy report stated: “There is, however, no direct
evidence that motion pictures are reliably superior to other
media of communication in their influence on general
attitudes."9

Hovland and others discussed an early study by
Peterson and Thurstone which showed that exposure to silent
motion pictures did result in changes in attitude measured by
verbal scales and that these changes had some permanence.10
However, they reported that films which are not properly
designed to produce attitude change do not produce well-
defined attitude change, If no important attitude change
occurs, the "pboomerang effect" may result,

Thorndike's work, entitled, The Psychology of ‘“ants,

Interests, and Attitudes, demonstrated that reward is an

7U.S. Army and U.S,., Navy, Instructional Film Research
Reports (Navexos P-1543; Port Washington, L.I., New York:
u.3. Navgl Training Device Center, 1956), II, 5-1; 5-18,
Hovland, Lumsdaine, and Sheffield, Comnunication and
Persuasion (New Haven: VYale University Press, 1953), pp. 30,
63, 141-143, 164, 286,
Igu.s. Army and U.3. Navy, op.cit., II, 5-18,
Hovland, Lumsdaine, and Sheffield, op.cit., pp. 24I-

265 .
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important factor in attitude formation and change. More
recent studies by reinforcement-learning theorists support
these conclusions, Skinner defines "reinforcement theory"
in these simple terms:

e « o » If it's in our power to create any of the
situations which a person likes or to remove any
situation he doesn't like, we can control his
behavior., V¥hen he behaves as we want him to
behave, we simply create a situation he likes,
or remove one he doesn't like, As a result,
the probability that he will behave that way
again goes up, which is what we want, Tech-
nically it's called 'positive reinforcement’',
The old school made the amazing mistake of
supposing the reverse was true, that by re-
moving a situation a person likes or setting
up one he doesn't |like-=in other words by
punishing him--it was possible to reduce the
probability that he would behave in a given
way again, That simply doesn't hold., It has
been established beyond question, What is
emerging at this critical stage in the evolu-
tion of society is a behavioral and cultural
technology based on positive reinforcement
alone, Ne are gradually discovering--at an
untold cost in human suffering=--that in the
long run punishment doesn't reduce the prob-
ability that an act will occur, . . « Now that
we know how positive reinforcement works and
why negative doesn't, , . . we can be more
deliberate, and hence more successful, in our
cultural design,!

In addition, Bruner stated his vieswpoint:

Virtually all of the evidence of the last two
decades on the nature of learning and transfer
had indicated that, while the original theory
of formal discipline was poorly stated in terms
of the training of faculties, it is indeed a
fact that massive general transfer can be
achieved by appropriate learning, even to the

11B.F. Skinner, Walden Two (New York: Macmillan,
pp. 259-2062,

1948) ,






degree that learning properly under optimum 1o
conditions leads one to 'learn how to learn’',

But the discussion of "positive reinforcement" and "optimum
conditions for lzarning" provides little concrete evidence on
providing learning experiences which are really positive in
nature and are conducted under optimum conditions,

In discussing this matter of experience and its
importance in inducing behavioral change, Dewey also said:

The belief that all genuine education comes about
through experience does not mean that all experi-
ences are genuinely or egqually educative, Experi-
ence and education cannot be directly equated to
each other, For some experiences are mis-educa-
tive, Any experience is mis—-educative that has
the effect of arresting or distorting the growth
of further experience, An experience may be such
as to engender callousness; it may produce lack
of sensitivity and of responsiveness, Then the
possibilities of having richer experience in the
future are restricted, , ., . The trouble is not
the absence of experiences, but their defective
and wrong character--wrong and defective from

the standpo%gt of connection with further
experience,

Mis-directed experience will often come about as the result
of social pressures directed against individuals to conform
to group norms, even if such norms are not in harmony with
society in general, According to Travers, "Some of the early
research on social psychology demonstrated that the opinion
of an individual might be modified by knowledge of the

wld

opinion of the group to which he is assigned, In alluding

12Jerome S. Bruner, The Process of Education (New York:
Vintage-Rgndom House, 1960), p. 6.

12J0hn Dewey, Experience and Education (New York:
Collier-Machillan, 1963), pp. 25-27.

1*Robert M., Travers, Essentials of Learning (New
York: MNacMillan, 1963), p. 381.
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emotional political appeal is a better vote-getting instru-

."17 it seems obvious

ment than the rational approach, . .
that with a fifty percent probability, no valid conclusions
can be based upon his research,

‘‘enefee and Granneberg, having United States foreign
policy as their subject matter, used printed materials which

advocated isolationism as the best foreign policy.1o Cne set
used an emotional zppeal, whereas the other employed a
rational one, The authors of the study concluded:

", . . Emotional propaganda vas much more effective in chang-
ing student opinion regarding our foreign policy than was

logical argumentatiOn."19

8ut nowhere in their study do *hey
report a level of significance greater than .20, with various
parts of the study yielding results of ,40, .52, and .98 in
support of the emotional appeal, Such results hardly justify
their positive statement of superiority for the emotional
appeal,

Knower utilized two speech presentations advocating

20

prohibition, One used the emotional appeal, but the other

had a rational appeal, He reported results favorable to the

17Geor‘ge N, Hartmen, "A field experiment on the com-
parative effectiveness of 'emotional' and 'rational' political
leaflets in determining election results," Journal of Abnormal
and Social Psychology, XXXI, No., 1 (1936), 99-114,

16Selden C, Menefee and Audrey G, Granneberg, "Propa-
ganda and Opinions on Foreign Policy," Journal of Social
Psycholo%%, XI, No, 2 (1940), 393-404,

Ibid,.

20Franklin H. Knower, "Experimental Studies of Changes
in Attitudes: A Study of the £ffect of Oral Argument on
Changes of Attitude," Jourral of Social Psycholcgy, VI, No. 3

(1925), 315-347,
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.

~Ibid,
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appeal, . . .“23 In their study, the term "“strong" referred

to the anxiety=-producing appeal,

Levonian cited additional research involving more
dental hygiene, the use of automobile safety belts, and
smoking and lung cancer, But the results reported were not
conclusively in favor of any position, In the same report,
Levonian presented the results of a study which he performed,
in 1965, at the University of California at Los Angeles.24
While connected to a Galvanic Skin Response recorder, four
groups of high school students were exposed to the traffic-
safety film, Immediately after the Tilm, a thirty-item
questionnaire was given, Fifteen of the thirty items on the
questionnaire pertained to the film, A week later, the
students were again asked to fill out the same questionnaire,
The three variables of interest in the study were forgetting,
retention, and reminiscence, He reported significant results
in the direction of the retention of anxiety-producing sections
of the film at the ,01 level, But no attempt was made to test
for actual induced changes in tehavior, resulting from expo-
sure to the film,

Beach conducted a pilot study to test the conclusions
of Janis and Feshbach that fear-arousing communications fail,

not because they fail to arouse fear, but because they evoke

21bid,

“"Zdward Levcnian, Zffectivenecss of Traffic Safety
Cilms in Relation to Emotional Involvement (Los Angeles:
Institute of Transportation and Traffic =Zngineering, Univer-
sity of California, 1955), pp. 111; 116,
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anxieties which motivate the audi2nce to avoid the communica-

o
tion and its recomnmendation,”” Her study was an attempt to
" 1 . I . . . "?6
explore this defensive-avoidance hypothesis,
3he showed *wo modified prints of the film Safetly

Through Seat Selts to forty~eight adult drivers, In each

instance, footage from the film Siaonal 30 was inserted, But

gory accident scenes were used in one print of Safety Through

Seat Delts, whereas footage showing state police training

procedures and a state2 police officer interviewing an accident
victim's wife was insarted in the other print of the basic
film, Twenty-three subjects were shown the anxiety=-producing
film, but twentiy-five subjects were shown the low-threat or
low=anxiety producing film, The data was collected by using
"(a) skin resistance changes during the test inserts,
(b) heart rate changes during the test inserts, (c) attitude
changes towards concepts rated on the semantic differential,
(d) changes in self-rated intention to install seat belts, and
. . 27 4
(e) frequency of installation of seat belts," She Tound
that "the inclusion of high-threat material in one print of
this film did not render it either more or less effective

28

than the control print containing low-threat material"""~ and

that ", . ., the failure to obtain significant differences in

23quth 1. Beach, "The Effect of a '“ear-Arousing
Safety #ilm' on Physiological, Attitudinal and 3ehavioral
lleasures: A Pilot Study," Traffic Safety Research Review

8Olbid.

ngoid., p. 5S4,

““Ibid,, p. 55.
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arousal in response to the two inserts is particularly
striking in view of their considerable differences in
content."29

Her results tended to show the inclusion or use of
anxiety=producing films or film-segments did not produce any
significant differences when compared with low=threat film
segments, Although anxiety=producing film segments served no
positive purpose in the study, a slight, though non-signifi-
cant, "boomerang effect" was reported, Somewhat fewer

subjects who saw the high-threat film segment indicated their

intention to install seat belts,

Literature on the DOrivometer

As “Yoban has said, the literature leaves little
doubt that people do learn from films and other instructional
devices, The important problem is not learning itself, but
controlling the direction of the learning which occurs, The
"boomerang effect" is an ever-present possibility., Previous
research has usually been forced to attempt to measure
learning and its direction through the use of paper and
pencil tests, but all paper and pencil tests contain error
and bias, Furthermore, the required use and understanding
of language introduces even greater chance for error,

The development of the Drivometer, by Or. Bruce D,
Greenshields of the University of iichigan and iir, Fletcher

N, Platt of the Ford NMotor Company, has produced an

298each, op,cit.
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automobile-mounted computer which measures and records in
digital form the responses made by subjects to the driving
tasks as well as the subjects' emotional involvement in the
driving situation,

vMr, B8ob Shinn and Wr, Tom Reel, of the Highway Traffic
Safety Center at Michigan State University, have made an in-
depth analysis of the functioning of the Drivometer:

Throughout the driving task, the driver is
constantly confronted by a wide variety of
events - events involving the roadway, signs,
signals, traffic in the form of other vehicles
and pedestrians, and other elements that in-
fluence or conflict with his intended path of
travel,

On the basis of the observations that the
driver must make of these events and how he
perceives them, he arrives at decisions re-
garding his intended course of action, These
decisions are directly expressed in the manner
in which the driver controls his vehicle and
communicates with other drivers,

Cperations researcn concerning the driving
task has established 3 basic control actions
available to the driver, These are:
1. JTracking the vehicle
2, Speed control of the vehicle
3, Positioning the vehicle in relation to
the other elements within the environment

It should appear, then, that if precise
measurements of DRIVER ACTIONS can be made and
if relationships of inputs and responses
(driver actions) can be established, a new
means of evaluating a driver's approach to,
and ability to, handle the driving situation
is possible,

The Drivomater has been developed to measure
these basic driver actions of tracking, speed
control, and positioning, . . .

1. The Drivometer directly measures the con-
trol actions of tracking and speed control and
indirectly measures the element of positioning.
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2. Because of the fact that driver actions
reflect the operator's mental attitude (alert-
ness, perception, emotions, etc,) the Drivo-
meter ratings, along with the observer's
written and/or oral comments, will also indi-
cate the mental approach of the driver to the
driving task,

In describing the functioning of the Drivometer, they further
stated:

The Orivonmeter is an electro-mechanical instru-
ment which was develcped by Dr, Zruce
Greenshields of the University of MNichigan's
Transportation Inctitute, and Fletcher N.

Platt tianager of Ford's Traffic Safety and
Highway Improvement Department, Briefly,

it provides a visual, objective record of
drivirng performance by measuring four

important actions:

ecring wheel reversals (per minute and
) (tracking and posilioning)

ecd changes (per minute and total)

4 control and positioning)

3, Accalerztor reversals (total only) (speecd
control and positioning)

4, 2rake applicstions (total only) (speed
control and positioning)

. « o Two significant performance checks are
(1) the number of steering wheel reversals per
minute and (2) the number of specd changes per
minute made by the driver,

The appendix of their paper is especially valuable since it
provides an interpretation of variable Drivometer readings.,
Platt and Greenshields found that data sugplied by the

Drivometer can be used to differentiate between different

30Bob Shinn and Tom Reel, Untitled memorandum, dated
October 6th, 1905, whose subject was "Research Vehicle and
Orivometer" (Cast Lansing: Highway Traffic Safety Center,
Michigan_3tate University), pp. 1-2.
'1bid., p. %,
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over the prescribed test course, and determine whether his
driving ability and emotional temperament placed him in the
beginning (poor) gyroup, or in the control (good) group. They
were abl2 to do this correctly more than two-thirds of the
time,

Surti and Gervais used the Drivometer as a means to
study seven variables resulting from driver reactions measured
through the Galvanic Skin Response instrument and from the
response each driver made to his vehicle as measured and

34

recorded by the Jrivometer, They compared both the galvanic
skin response data and the Orivometer responses in determining
a comfort index, or the index of the driver's tension response
to driving on the freeway versus normal surface routes, The
results showed the Orivometer to be a sensitive and valid
instrument for this purpose since much valuable and uniqus
data, collected through its use, could not have been secured
otherwise,

Platt conducted a study in which the Drivometer was
used to evaluate the effect of driver fatigue and stress
during an extended cross=-country trip, as reflected in the

35

factors of tracking and speed control, He concluded:

34\/asant H. Surti and Edward 5, Gervais, "Peak Period
Comfort and Service Evaluation of an Urban Freeway and an
Alternate 3urface Street" (Detroit: The National Proving
Ground for fFfreeway Surveillance, Control and Zlectronic
Traffic Aids, 1965), pp. 1-63.

35 letcher N, Platt, "A New WMethod of Neasuring the
cffect of Continued Oriving Performance," Highway Research
Record, XXV (1963), 33-57.
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"Jriver stress and the effects of fatigue can be measured
effectively by the Drivometer , , ., (and) quantitatively

rating a driver's performance compared to his norm provides a

p
. . s 3 e~ s . ]
starting point for providing a specific measure of 'Fatlgue."3

Greenshields reported on the summary table and graphic charts
presented in his study of the same topic,

An examination of the graphic charts of the
individual "fatigue" runs and of the summary
table showing the changes in driving patterns
at half hour intervals plus other findings
from Orivometer tests leads to sesveral
conclusions,

The Orivometer is sensitive enough to monitor
the changes in driving behavior that occur
with time behind-the-wheel, The most pro-
nounced measurement is the frequency of the
steering wheel reversals, The amount of speead
change is less pronounced than the steering
wheel reversal rate, The accelerator rever-
sals seem Lo mean little as a measure of
driving change and the number of b%§ke appli-
cations are even less significant,

In an article reprinted from Traffic Engineering,

Greenshields demonstrated the validity of the Drivometer as

a research tool to determine the quality of traffic flow for
safety engineers: "The attitude of the driver toward the

" 38

driving task is a most important factor in highway travel,

He further stated:

>O1pig,

/3ruce D, Greenshields, "Changes in Oriver Performance
with Time in Oriving" (Ann Arbor: Transportation Engineering,
Dept, of _Civil &ngineering, Univ, of Michigan, n.d., p. 17.

Bruce Greenshields, "Orivometer Determines Quality
of Traffic Flow for Engineers," Traffic Engineering (12965),
reprint-unpaged,
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19C3 Jetroit Traffic Safety Association's "Good Driver
Recognition" contest:

In many respects, the contest provided a valid
testing ground for the "Orivometer" as well as
the contestants, The group had been previously
screened and were already in the "good" driver
group by competent judges, Thus, the "Driv-
ometer" was required objectively to rate
drivers who in a sense were already winners

in their class,

. « « The observer scores of traffic violations
also bore out the competency of the group. . . .
The driver wno had the best score on the "Oriv-
ometer™ also was the only driver without a
traffic violation, as scored by one observer,

A significant observation is that observer
opinions and "Jrivometer" scores closely
paralleled each other, The value of the "Jriv-
ometer" scores became apparent, however, when
subjective ratings were indecisive. "Orivometer"
scores differentiate at one-tenth of a percentage
point, not possible with subjective methods,
Thus, it was possible to rate contestants on a
far more precise scale with the "Orivometer,"

All judges, officials, observers and contestants

connected with the contest agreed on the "Jriv-

ometer's" validity in judging the contestants

accurately, and voiced enthusiasm as to its

potential in the fields of driver education,

licensing and performance rating, 2

From the research on the Drivometer, there can be no

doubt of the validity of its use in measuring the variables
of driver performance., It has been proven to be reliable,

accurate, and bias-free,

42Gerald J. Fedderson, "The 'Orivometer': An Objective
Oriver Performance Rating Instrument" (Traffic Safety and
Highway Improvement Department, “ord t'otor Company, 1963),
unpaged,
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Literature on ¥odes of Instruction
Gagne said that ", . ., learning is inferred fror a
difference in a human being's performance as exhibited before

. . . - . 4
and after being placed in a 'learning situation,'" 3

He also
stressed: "It is necessary to show that there has been a
. aldt .
change in performance, For learning to have occurred,
Gagne believes that a measurable change in performance as a
direct result of the learning experience must take place,.
i'loreover, he pointed out that although each learner brings a
unique "internal capability" to the learning situation, he may
also be strongly influenced by learning conditions which are
"external to the learning," Gagne believed that it is
essential to plan carefully these external stimuli, He
explained: "One important implication of the identification of
learning ccnditions is that these conditions must be carefully
planned before the learning situation itself is entered into
R W5 .

by the student, re continued:

The required conditions for learning can te put

into effect in different ways and to differing

degrees by each (instructional) medium, . . .

There are, then, some positive characteristics

and some limitaticns of each instructional

medium that become evident when they are -

examined in the light of their learring function,

Gagne realized that no type of instructional media can provide

the best possible learning experience by itself:

43Robert M, Gagne, The Conditions of Learning (New Yorks:
Holt 'lnﬁﬂart and Yinston, 1985), p. 20,
N Ibid.
*leud., p. 24,
6Ib]d., p. 2\):
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Although JDevey never used the concerpt "“modes of in-
struction,’ he made much the same point concerning the need to
it the correct mode to a specific learning situation: "“"The be-
lief that all genuine education comes 2bout throuoh experience
does not mcan that all experiences are oagenuinely or equally
educative, , , Some experiences are mis-educative, Any ex-
nerience is mis-educative that has the effect of arresting or
distorting the agrowth of further experience.“5o Sagne referred
to this problem by using the term,"interference," to refer to
experiences or modes vhich interfered with either new learning
or the blocked retention o7 old, e called this either "pro-
active inhibition," or "retroactive inhibition."2!

Dewey exnressed his philosophy concerning the need for
positive learning experiences, represented many times by the
proper learning environmant as provided by the correct ~ode
o7 instruction: "It is not enouch to insist upon the necessity
experience, , . . zverythino depends upon the quality of
the experience which is had, . . ., “ence the central probtlem

~

of an education btased on exoerience is to select the kind of

(@]

present exoeriences thot live fruitfully and creatively in
subsequent expariancas,"”  In support of this position, he
further stated: "Unless experience is so conceived that the

result is a plan for deciding upon subject-matter, upon

methods in instruction , , , and upon material eouinpment , ., .

[y . -

Jolj1d., p., 25,

?lBagne, oo, cit,, p., 105,
:)".—)e‘.”ey, gp_,_ __i_to [ 2. ~ .



it is wholly in the air, w27

Baldwin also referred to the impor*tarce of modes of
instruction:

. o« o the purpose o7 instructional material is
to change the individual's cognitive structure
from one that is inzdequate, incomplete, or
incorrect into one that is improved, This
requires an empirically founded set of hypo-
theses about the consequence of presenting
instructional material with one sort of struc-
ture to an individual with a different cogni-
tive structure, Presurably, the rel=vant
variables are the discrepancies begiwean the
existing and presented structure,””

The best mode of insztruction in one case way not be suitable
in another,
SBruncr described positive steps which have been *aken

4.
Py
S L

toward developing the b

()

ossible modes of instruction to

0

accomplish specific learnin als:

«Q
QQ
o

There has been an unprecedented participation

in curriculum development by university scholars
and scientists, men distinguished for their work
at the frontiers of their respective disciplines
Tney have been preparing courses of study Tor
elementary and secondary schools not only re-
flecting recent advances in science and scholar=-
ship but also ewbodying bold ideas about the
nature of scnool experience, Perhaps the most
highly developed curriculum of this kind is the
physics course for high schools prepared by the
Physical Sciance Study Committee, a course for
which textbooks, laboratory exercises, ilms,
and special teaching manuals have been

prepared, ., . .2°

.

=

221bid.

S*Alfred L. 3aldwin, "Informational Structures,"
Learning About Learning (/ashington: U.3, Covernment Printing
Cifice, 1?66), p. 167,

23runer, op,cit.,, p. 2.
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Sruner did not use the concent "modes of instruction," but

~

this integrated use of the most effactive typ2 of instruc-

C

tional media is the nractical anplication of what 3agone had

in mind, In the Fhysical 3cience Study ~ommittee's new con-
cept of physics, and in the Ziolorical Sciences Zurriculum

Study Committee's report on *their new biolocy, 2as well 2s in
the n2w math and in chenistry, the concept of modes of in-
struction has b2en sho'n to he a valid on2 vhen wisely and
correctly used, To strenct
Tour difvferent t

0

vicarious experiencz, model davices, dramatizing devices, and

-
]

automatizing devices,%r " In discussing these four types, he
said: %, , , there exist devices to aid ths teacher in extend-

L

ing the student's ranz

D

o experience, in helping him to under-

.

stand the underlying structure orf the material he i

[©)]

learning,
and in cdramnatizing the csiconificance of what he is Iearning.“jz

The term, "“integration," is us2d by Zruner in the

(

sama context that Zaane uses “modes of instruction." Truner

illustrated the importance of the "integration"' o the

Physical 3cience 3tudy Zommittee's teaching films which were

v

produced with two major objectives in minds %, , , (1) further

+

he presentation of the P37 course as a vhole, and (2) set the

tone and level o7 the course, ~or the P332 film is a part of

=5 L. .
QJ_MLQ., pp., &2-C3,
571bid., p. &4,




a complex that includes also the text, the laboratory, the
p

J

U1

classroom, the studant, and the teacher.," And concerning

teaching aids and their utilization, he felt:

The devices themselves cannot dictate their
purpose, Unbridled enthusiasm for audio-
visual aids or for teaching machines as
panaceas overlooks the paramoun® importance
of what on2 is trying to accomplish, . . .
The objectives of a curriculumn and the
balanced megans for attaining it should be
the guide.'J9

In his explanation of simulators and trainers,
Travers discussed them as instructional devices and media
working together as modes of instruction to provide the
necessary learning experiences planned by their designers,
Trainers and simulators vary in sophistication, but both are

based upon the mode of instruciion concept,

Referring to one example of a trainer, Travers cited
the mechanized language learning lahoratory:

Language installations , , , reflect well the
main principles that should guids the mechani-
zation of the classroom, The student plays an
active part in the learning process, He sets
the pace of learning, . . . Vithin such a
setting, the teacher is a very busy person,
but the tasks undertaken are very different
from those undaertaken in the traditional
classroom, The teacher spends very little
time going over material found in textbooks,
but spends a much larger amount of the téme
planning the learning experiences. . O

Travers continued:

The design of human learning conditions is
generally considered to be a two-stage

““lbid., p. 85.
591bid., pp. £7-88,
60Travers, p.cit., pp. 481-483,
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operation, First, the goals of learning must

be specified, and second, procedures, materials,
and equipmant related to the achievement of
these goals must be specified, . ., The system-
atic design of learning conditions involves the
planning of the child's environment in such a
way that the impact of stimuli has the maximum
effect in promoting learning in the directions
that are specified by the objectives,

Although these different authorities employed different
terms in their statements, the fact remains that all have
stressed the need for the cooperative, conirolled, and inte=-
grated use of the best and widest media of instruction in the
accomplishment of specific learning goals, Gagne referred %o
this unified, cooperative, controlled use as "modes of instruc-
tion," ‘ihatever the name, the concept togzther with its
application appears to be valid in light of the available

literature,

Summary

Literature offering information, data, or provided
results relevant to this study has been reviewed, The litera-
ture indicated that there can be little or no doubt that
people learn from 7ilms, The issue, however, was not learning,
per se; but the control of learning., Several studies provided
insight and guidance into some of the factors relating to this
problem,

Studies were also reviewed which had as their topic the
sub ject of fear-arousing appeals, Although no definitive

results were found, such literature had a direct relationship

€11pid., pp. 508-509,
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to this study. ~“urthermore, literature on the Orivometer
pertaining to data-collecting was reviewved, These studies
showed that the Drivometer is a valid device with which to
measure a driver's psychomotor performance,

"lodes of Instruction"

Finally, the literature on
was reviewed, &ven though the phrase is used only by Gagne,
the concept of the value of using instructional materials of
all types in providing learning experiences was supported by
the writings of Dewey, Bruner, and Travers,

The review of related literature has helped the

researcher formulate the rescearch design and disciplinary

outline o this study,



CHAPTEZR 111

DE3IGN CF THZ STUY

Population

In order to test the effectivensss and efficiency of
four different modes of instruction by means of the Orivo-
meter, it has been assumed in this study that the best
possible population would consist of novice drivers,

The experiment was designed to use subjects who were
taking High School Oriver Education for the first time, who
had little or no previous driving experience, and who had not
been exposed to vicarious learning due to their having been
a frequent or daily passenger in an automobile driven on the
freeway, In this manrer, all subjects would enter the study
with little or no previous experience in driving; but more
important, they wculd have had no previous experience of any
kind in freeway driving., Only through the use of novice
drivers was it considered possible to fulfill the assumptions
of the research design,

The subjects were volunteers from the driver educa-
tion classes held during the summer of 1966, at Sexton Figh
School, Lansing, Michigan, After answering a simple question-
Naire to assure that they met the requirements of the research

51
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design, they were ultimately selected by both random and
purposive methods,

The sample used consisted of thirty-six high school
students, divided into Tour grougs which were as nearly
homogeneous as possible, The following attributes were con-
sidered during the process of selection:

(1) 3cores on a paper-and-pencil, non-media test on
freeway driving,

(2) Sex: two groups of nine girls and two groups of
rine boys were used,

(3) Instructor: each instructor rtad one group of
nine girls and one group of nine boys,

The nine subjects for each group were assigned to one
of the nine treatment cells by using four sets of random
permutations of nine numbers chosen at random from table 15.6,
starting at the 26th column, as listed by Cochran and Cox.1

The purposive selection of sutjects was to insure
homogeneous groups as nearly as possible, Random assicnment
to treatments satisfied the requirement of equal probability
that any subject would be placed in any of the nine cells for
his group. There were four separate and distinct groups of

nine subjects each, one subject per cell per cgroup.

1.‘.‘illiarn G. Cochran and Gertrude ., Cox, Zxperimental
Designs (2d ed,; New York: John Wiley and Sons, 1957}, p. 577.
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Jaterials used in this study were as follows:
A, Testinng,
Jue to the rnature of the research desicgn and of the
Jrivometer, which was used 25 the ~vain mezasuring cdevice in
this study, th2 actual 3n=zlysis w22 bas=2d upcn data gathered

. . . 8]
echanical diaital computer,
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csub jects who volurtea2red, It =23 used 2as an 2i7 in seslecting

reevzy driving after the non-media classroom
instruction, but tefore 2ny projected media treatrent, Tris
test was prepared by Dale “ra2nce and Jim Zond, the cdriver=
education instructors a2t Zexton High 3chool. The paper-anc-

pencil test follored by the Drivometer constitutad the only

(O

testing devices uze

.

bl

2. Treatment,
“our different instructional media wvere used in the

treatment of subjects:

-

(1) ron-documentary materials designed specifically

to teach: (a) the Ford i otor Zomgany's ‘our sound-filmstrips,

“ord Time-lapse Tilmstrips--"reeway cseriec, and (b) the .alt

£

Jisney film--Freewaynhobia,

(2) DJocumentary materials which were not designed

specifically to teach: (a) the horror film=--3ignal 30, and

2The Jrivometer is fully explained in Zhapter I and in
Chapter II,
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Trhe Jrivorcter =13 vounted in a2 new 109 ord ctation

O
-

wanon, rhich was a2~uionad ith poter sta: no and oover
oraxes,

0. T

)

st course,
A standord driving course waz ce2lected on which each

ctudent etartad from the front drive+ay of C'R2afferity Hion
3cnhool, drove w2st on 3aginav Street, and entered the freeway,
heading north towvard Zrard ?anids, ichinan, The Zagle exit
and entrance crovid2¢ 2dditicnal Jrivoreter readinas on exit

and entrance oerformarce and also reversed the cource in the

[©)}

dirsaction of Lanzin:, The rest area on *he return trio to

Lansinz gave still wore chanc2 for t2sting exit and entrance

o)

m

fehavior, The finzl exit +#az west on 3acinaw Street, Zach

suvject vas scored on entrance and exit hehavior at three
different tines, In addition, mernging with the traffic flow
as rell =2s leaving the traffic flov, at three senarate times,
provided a better overall view of the total freeway drivino
performance of each subject,
. VLiterature,

All previous research which used the Drivometer was
revieved, as was pertinent literature on behavioral and
attitudinal changes due to exposure to instructional media

which included fear-arousing media, ~inally, the literature

on "modes of instruction® vas reviewed,



The inute by minute readout of the JDrivometer data

ras recordad on the special “orm developed for tnat purpose,

n

~
g

. Analysis,

L 4

The Zontrol=J2ta=Zorporation 3700 computer of

[

«ichigan 3t=te

—+

‘niverei

on

y w25 used for the data analysis,

Al'l processing of cd2ta and purch-card oreparation related
to the conputer anz2lysis was dong2 by professional statf
members of the Computer Center,

. Cther materials,
Cther materials includad a 1Jmm sournd-rmotion-picture

projector, a sound=filmstrio nrojector, a screen, various

office supolie

oW

s a2 desk calculator, and other miscellaneous

to Vichigan 3tate University

D7

—

physical facilities belongin

«Q

C

and the Lansing, “ichiocan public school system,

S

)

statistical “ypotheses
s2ased upon the ooerational definitiors, the following
hypotheses were formulated for testina puroposes,

twveen the mean DJrivometer

D

"o ¢ No differences exist b
scores of students who have been exnosed to one mode of
instruction and the mean Jrivometer scores o7 students who
have been expos2d to another mode of instruction,

H1: Students who have been exposed to one mode of
instruction will make different mean scores on the Jrivo-

meter than «will students who have been exposed to another

mode of instruction,
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cxperimental Procedures and Design
In order to secure inforination relative to effective-
ness and the evficiency of four different modes of instruction,
there were selected for ithe experimen®t two instructional media

designed to teach specific freeway driving skills and two

t

instructional media which siressed the importance of safe

c

driving., A three-by-three factorial analysis of variance
design vas employad, using Tour independant and mutually exclu-
sive replications, This design was carefully prepared in

order to eliminate bias in its results and conTusion in the
analysis and interpretation, It was designed by the statis-
tics expert, who was available himself to graduate students

in the ichigan State University College of Zducation, The
design, before being accepted, was iurther checked by several
wvichigan State University faculty members,

Previous researchers dealing with behavioral and atti-
tudinal changes resulting from the use o media have turned to
the use of some type of paper-and-pencil testing procedure, It
is likely that whatever significant differences may have
actually be=n present between treatment conditions were often
masked by the bias factor inherent in such tests, Therefore,

3

the researcher was often forced to accept the nuill hypothesis,

3Hildreth Hoke cAshan, "An LCxperimental Study of
Traffic Safety Films, the Factors Involved in Jetermining
Oriver gZehavior, and the Predictive E£ffects of Driver Sehavior
Change Analysis" (Unpublished 2d,D, Thesis, Dept, of Adminis-
trative and Zducational 3Services, !lichigan State University).
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The research literature concerning the use of ‘he Drivon

[49]
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as the testing device indicated situation, A
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computer can only repori what has happened, In addition, the
literature showed the Orivomneter to be a valid device Tor use

in measuring differaenczs in driver per ormance, ~or these

reasons, th2 Orivomzter was selectied as the measuring device
to be used in this research,

The Orivorelar nas gone Lhrough several stages in its

o

)

developmrent, At onc tiwe, molion pictures were usad in
addition to the insiruncn. itsel?, Tha use of [ilm as a
recording device, however, did not prove to be needed, In

P
L

this particular mode!l ol ti

)
)

the study, meter tested the

)
L
|
]
<
@]

¢
V)

four vasic driver skills:s (1) 3tesring h22l reversals per

1

minute, codad 32 in the analysis, (2) Speed changes per

minute, coded 32 in the analysis, (3) Accelerator reversals
per minute, coded A in the analysis, and (%) Crake appli-

cations per ainute, codad CA in the analysis,

n
(g}

ES =
L

.o att

was made to identify specific areas o

mip in=-
creased aviareness or learning as a result o the ireatmenls,
cuz Lo Lhe various treatments given, the Orivometer m2asured
either the emotional, attitudinal, and behavioral changes or
the lack of them,

A complete analysis of the validity and effectiiveness

o7 this resecarch will be given in the following chapter,
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This experimental desion vwas a2dministered using the
following procedure:

(1) The sample population »as divided into one control
and eignt treatment oroupns per replication, All subjects vere

selected to provide a homo-enzous qgroup, as far as possible,

per replication, Random sample procedures vere usad in

)]

assigning subjects to treatments

9]

~

(2) The threz-by-thres factorial research design pro-
vided for nine szeparate cells, vith one subject per cell, per
replication, Zach cell received a di“ferent treatment, per
replication, The control-group c2ll received no projected
media, wn2reas the other cells received tha treatment called
for by their location in the research design,4

(3) 3ince each replication was an independent experi-
ment, it was possible to use tvo driver-education instructors,
each working with one oroup o7 nine boys and with one group
of nine girls,

(&) All students who voluntecred to take part met
the requirements of the research design, They were given the
same basic preliminary driver-cducation instruction, but with
no instructional media being used, This was necessary because
the control group would drive the freeway course with no
additional instruction, At the end of this non-madia instruc-
tion in correct driving, including freswvay driving, a p~oper-

and-pencil test was given to determine which students were most

4 . -
pra, chapter iii, p, 58, 3ee Figure 1,



nearly homogeneous in their knoxledge of freeway driving.
Those nine students whose scores were most nearly alike, per
replication group, were selccted as subjects and were assigned
to treatment cells by random means, An assignnent Torm was
prepared for ‘he subjects in each replication, o instruc-
tional media, other than that o the treatment, was given
these subjects, All subjects for each cell and for all
renlications were given the treatment required by the experi-
mental design, Then they drove the freeway course, A
complete record of all Orivometer scores was kept for each
student, The control g¢roup received no projacted instruc-
tional media o7 any kind before driving the freeway course,

(5) Mo driving was done when either winds higher
than fifteen miles per hour or rains introduced additional
hazards that could have biased the results,

(5) All subjects received their test drive no later
than one and one-hali hours Tollowing the treatment in order
to control Tor the possible effects of forgetting,

Following the comnletion of the data collection, the
data were analysed, It was expected thzt the conclusions of
this study would ke relcvant to other types of learnino

experiences,

[a] ~
oUuf

3
5

a

Y

)

In this chapter the design of the study has bezn

specified in detail--including, (1) population, (2) required

-~

materials, (3) statistical hypotheses, (4) experimental
VA ’






procecur2s and design, and (5) the experimantal design,

The pcoulation was linited to volunteer, beginring
students in high school driver education who were placaed into
four nomogcrneous groups, as nearly as ocesihble, on the attri-

butes o

o)

“heir scores on a »nanar-and=-pencil test, their sex,

and their instructor, ‘“owevar, the acsignrert of cach

—

subjoct to a civen *reatrent Tor h

D

3 reolication was accom-

plished by random mean

9]

.

A

—h
~
—

ter selcction 2and ncr=media cdriving instruction,
treatwents as called for in the experimental design were
given, Data were then collected by the Orivometer as each
student drove the same frecway course used in the test, All
nececsary ccntrols and limitaticns were observed,

Finally, fron the data provided by the Drivomecter,
individual and group means were computed for the four variables
measured and reccrded bty the ODrivometer, The data were coli«i,
cards were punched, and the results were analyzed by the
professional sizff at the !llichigan State University Computer

Center, using tha CZontrol Jata Corpcra*tion 30002 computer,



SHAPTIR 1V

ANALYSTIS C7 THZ DATA

Reported in this chapter is a compilation of the
findingos of the study on the four variables measured by the
Jrivometer, The data on steering wheel reversals per minute,
speed change per minute, accelerator reversals per minute and
brake applications per minute have been analyzed as a function
of the mode of instruction used and the resulting attitudinal
and behavioral chances induced, if any,

In analyzing the data for each of the four variables
the Zontrol-=Jata-Corporation 3A°C0 computer first computed the
mean score of column one »hich consisted of the horror 7ilm
and the standard film, To the documentary materials were
added the non-documentary materials for columns two and three,
The fTactorial analysis of variance between the means of the
three columns and the F statistic significance level was re-
ported when column one was compared with columns two and three,

The analysis of rows followed the same plan, The mean
score for row one, the projected non-documentary materials--
consisting of the Tour filmstrinos of the “ord "“otor CTompany
and the Sisney film--was compared to the mean scores when rows

62



two and three, the documentary projected materials, were added

to row one, The factorial analysis of variance between the

means of the three rovws was computed, and the F statistic

significance level was reported vhen row one was compared with
rows two and three,

The four attributes of driver skill, for btoth rows
and columns, were analyzed by comparing the mean of column

one with the mean o7 columns two and three, or the mean of

row one with the mean of rows two and three, to determine
the sicgnificance o the differences in the means, If sionif-
icance was found, a Turther t2ct located its specific source,
The hyoothecis tested in this study was:
Fo4t o differences exist between the mean
Jrivometer scores of students who have
Ceen exposed to one mode of in-
struction and th2 mzan Jrivometer
scores o7 studznts vho have bcen ex-
nosed to anotner mode of instruction,
3.\}/‘]'(,»0']":8”\/: HO1: 1 = "
Findings of the Study
Cn the variahle of steering-vhneel reversal rate oer

minute, measured across colurns, column one had a mean score

| '

haa Zz

colunn two 37,37, and column three had 20,70

per minute,

S 2,

means betwean columns one and tuo Q reversals, vhere:

jay)

%2}

rn

D

between colunns one and thrae -

Was

(D

4 345 reyer

standard deylation For column one was 35,C0; for

column twvo, 5.53%; and for column three, 5,29,
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A Facterial analyvsizs of variarce vas used to determine
the signiTicance of *tha differences betveen cclumn mecans on
the variable of the stcerinag-rheel reversal rate, An = value

of 4,05 was computed when the non-docunentary materials vere

w
Qo
Q.
v
Q.
o+
]
+
-
®
Q.

ocumentary materials, The addition of the non-
documentary materials to the documentary materiale v2g cin=-

niticant at an algna .01 lavel of coniidence,



TASLZ 2.--Analysis of Variance Table for Factor
Replicates Design,

ial with

Jependent Variable is Stzering-itheel Reversals,
APPRCX,
SCURCZZ CF SUl CF SZ5RcCI3 CF VZAN F SIGMNIFICANCC
VARTANCC 3XUARCZS SIS J O SIUARZ 3STATIS- PrRC-AGILITY
TIZ oF F
STATISTIC

Columns 255,10 2 DEL 05 L of 0,01
R043 10,23 2 5.21 0,20 0,02
Interaction %5.75 5 o, 04 0,35 0,R”%
Remaining 697.05 27 25,82

Zrror
Total 058,25 37
Remaininy Zrror i3 R2plicztion = fect Plus All Interactions

cetween Replications and Cther Zffects.

‘ren the steering=whezl reversal rate per winute was
measured across roas, row one had a mean score of 72,05, row
two had 29,70, and row three nad 27,72, Tre difference in ttre
mean between rows ore and two was C,35 revarsals per minute,
but tre difference betwezn rowxs one and threz2 was C,20 revar-
sals, The standard deviation Tor row one was 4,3%; for row

, - . = 1
two, 6.43%3; and for row three, 5,44,
1 ) 3 D
3upra, chapter iv, p., 4, 3See Table 1,
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A factorial analysis of variance was used to deter-
mine the significance of the differences between row means
on the variable of steering-wheel reversals per minute, An
7 value of 0,20 was computed when the documentary materials
were added to the non-docurientary materials, =dding the
documentary materials to the non-documentary materials was
not sicnificant =ith an alpka level of 0,82,°

‘hen the pocsiblz interaction between the rows and
the columns ‘a2z comnuted, no significant interaction was
found, Zomputing the row and column interaction gave an
3

alpha level of confidence of 0,05,

The computer =2nalysis did not identiiy which of the

nateriala, produced the siaonificant difference which was

found, & further analysis, "3cheffe's" test, was performed

for this purpose,

-
(o

\.'~J
-
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alpha lavel of ,05, but the difference in means betveen
columns one and three was not significant at an alpha level
oi ,05, Therefore, the Fford .otor Zompany sound-filmstrips

produced the majority of the variance found between columns

vvhen the non-documentary materials were added to the docu-

b}

mentary materials,

Cn tng variadle o7 speed chanones per minute measured
across the columns, column one had a m2an score of 12,03,
column two had 14,91, and coluwn three had 12,82, The
dif{erence in means betwezen columns on2 and two was 2,08
speed changes per minutey hovwever, the difference between

the means of columns one and three was 0,01 spz2ed changes
per minute, The standard deviation for column one was 2,41;
for column two, 2,173 7or column three, 2,06 speed chanoes

per minute,



Denzndant /ariablz2 is lneed Zhanoz,

3Uii CT
LZAN STAMIARD  3UARZDD
SuM  FRZ-  MEAN  Ii.CRZ- 3UM CF 0ZVIA-  DZIVIA-  CCLULN
QUENCY LZNT 37qUARZS TICN TIONS RC
FRCOI THI
LZANS
485,65 |35 | 12.52 ST72.54 12,35 104,28
125,05 117 Ao, 03 =2, 00 17050,10 |12, h,03 1
172,20 112 | 14,011 1,29 {27150,11 | 2,12 49,61 2
123,822 112 1 12,221-0,70 | 2012,33 | 2,05 L5, 51 3
147,89 112 1 12,321-1,12 11005,35 12,57 2,73 1
169,15 112 | 14,10 0,53 | 2435,586 | 2,15 51,35 2
169,61 {12 [ 14,13] 0,62 | 2442,53 [ 2,03 45,24 3

A factorial analysis of variance was used to determine
the significance of the differences between the column means,
On the variable of speed changes per minute, an F value of
3,61 was computed when the non-documentary materials were
added to the documentary materials, Adding the non-doc-
umentary materials was significant at an alpha level of

confidence of .04,



TASLZ 5,-=-Analysis oi /arianca Tahle Tor Factorial with
Replicates Sesign.

Jependent Yariabtle is 3peed Change.

APPRCX,
SCURCL Or Syl OF JiZERIZS CF WEAN = SIGNIFICANCE
VARTANCE S IJARIS FRIZ5CL SAWARI  STATIS- PRO2AZILITY
TIC cr F
STATISTIC
Colunns N7 2 17.35 7.0 C, 04
305 25,57 2 12,8 DL E7 0.Co
Interaction 475 i 1,19 0,26 0,91
Remaining 129,84 27 4,81
crror
v ) o
Tctol 120 00 b
Remaining zrror is Replication cffect Plus All Interactions

setween Replications and Other cifects.

Jhen th2 speed change per minute data was measured
across the ross, row one had a mean score of 12,325 row two
had 14,10; and row three had 14,13 speed changes per minute,
The difference in the means between rows one and two was 1,78
speed changes per minute, whereas the difference in the means

of rows one and three was 1,C1 speed changes per minute, The

standard deviation for row one was 2,57; for row two, 2,103
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I

—

and for row three, 2,07,
A factorial analysis of variance was used to deter-
mine the significance of the differences between row means

on the variable of speed chang

[

per minute, An F value of

D

-

2,05 vas computed when the documentary materizals were added
to the non-documentary materials, Adding the documentary
materials to the non-documentary materials was not signif-
icant at the required ,05 21lpha level of confidence, since
an alpha of ,09 was comnuted,

'hen tha possible interaction between the rows and
icant interaction vas

the columns was corputed, no siconi

2

found, Comouting the row and column interaction gave an

~
alpha level of 0.01,°

The computer analysis did not identify which non-
docunientary materials, when added to the documantary mate-
rials, preoduced the significant difference which was found,

cerformed Tor

A further analvsis, "3cheffe's" test, was
this purpose, An accentable alpha level of confidence was

set at .05, and the diff

()
&)
3]

renc2 in the means tetween columns

one and two as well 25 betreen columns on2 and three was

rJ
)

d in

-
faa

T he means betvieen columns one

—e

computed, Th

9]

er

[49]

n

(o}
D
3

and tvio was not sicgnificant, lor was the difference in the

means between columns one and three significant.

4, . . ,
~3upra, chapter iv, p., 569, See Table 4,
éjyora, chapter iv, p, 70, Z32e Table 5,

—e
&)
-
Q.
0y
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oependent Variable is 3Speed Change.

3
Q~ _ E- \ = 2_ 4 £C0 G
552 (3 -1 (F 55 55) 8F- 4.8090 (1/0)
=2 X 3,20 - §,55 = ,8015
= 2.55 &= .90
S8 = 2.56 £ ,90 = 2,30 (At ,05 level, a value of 2,30 or
larger i5 necessary to be signifi-
cant)
AE AB
o Ky = 4) (%) = %5)
X2 (/(2 - >\7)
X
5
Xp Filmstrips Xz Disney film
14,01 12,E2
X, (Control & Documentary) 12,83 -2,03 .C1
K2 (Ford filmstrips) 14,91 2.09
Xj (Disney film) 17,22

Neither the ~ord filmstrips, nor the Oisney film are signifi-
cant by themselves,

Although neither teaching media produced, by itself, the
significant difference found when both were added to the
documentary media, it is obvious in comparing the means that

almost all of the significance was the result of the Tord



votor CZompany sound-filmstrins, i{'ean differances betveen tn
socumentary materials when the “ord otor Zompany filmstrips
were added wvas 1,72 specd changes per minute, whereas that

croduced by addinnt the Jisney Tfilm to the documentary mate-
7

cn the variatle of 2ccelerator reversals per minute

measured acrozs the coluwnns, column one had a mean score of

15,00, column two had 13,25, and column three had 15,75

accelerator reversals per minute, The difference in the

)
)
wn
o
(¢}

ans betwean columns one and tvo was 1,75 reversalsy howeve

t

™
-
«©

-
(D
Ol

r

(M
3

cz botwzen the means of columns one and threce wn
0.75 2ccelerator reversals per minute, The standard daviati
for column one was 10,773 For coluwn two, 3,5%; and Tor

column three, 7.53.

e

]

Ty

S

E

Surra, chapter iv, p. 52, 3ee Table 4,



TA3LZ 7.--0ub=-zffects Table for Factorial

74

Design.

with Replicates

Dependent Variable

is Accelerator Reversals,

Sun OF
LZAN STAMNDARD SQUARZID
SuU 2= LZAN INZRZI- 3UL CF OZVIA=- O=ZVIA- COLULN
QUINCY VINT S WARZS TION TICNS RC
FRC THE
NIANS
522,C 35 14,50 2730,0C0 7,25 2151,00
1£0,00 12 15,001 0,50 3£50,00 (10,22 1150,00 1
122,00 12 15.251-1,25 2h4e,00 D255 338,2 2
183,00 |12 115,25} 0,75 |3435,C0 | 7,55 644,25 3
155,00 |12 | 12,000-1,58 | 2400,00 | 6,08 405,92 1
113,00 | 12 9,42]-5,00 | 1171,00 | 3,11 106,02 2
o5%,00 (12 J 21,171 5,67 [5150,00 | 8,39 173.67 3
A factorial analysis of variance was used to determine

the significance of the differences between column means on

the variable of accelerator reversals per minute,

An F

value

of ,035 was computed when the non-documentary materials were

added to the documentary materials,

Adding the non-doc-

umentary materials to the documentary materials was not sig-

nificant for the attribute of accelerator reversals per

minute and gave an alpha

level

of 0.71.



TAZLZ &,-

~actorial

‘;”]. 't :v‘]

Depandent Variable is Accelerato

r Reversal

~
po)

ARPPRCX.

SCURCI CF 3u. CF DILRCZS COF  ZAN = SISNIFICANCE
VARTANCE SIUARZS FRZZDCL SQAUARE  STATI3- PRCEAZILITY
TIC cr F
STATICSTIC
Columns 2R 50 n 1h, 28 0,25 D.71
20s 072.29 2 h20.75 110,77 0,001
Interaction 172,00 A Lo 05 1.05 A0

Remaining

Error
To*al 21561,00 35
2emaining Lrror is Replication TfTect Plus All Interactions
Setween Replications and Other Zffects,

accelerator reversals per

measured across the rows, row one had a me
roy tve had 2,42, and rov threz had 21,17

per minute, The difference betwean rows o

reversals per minule, but ference

three vas 0,75 accelerator reversals per

an score

accelarator reversals

ne

inute,

and two

Tha

7as 3.50

cetweaen rows one and

standard



-
deviation Yor row onz v~ 5,07 Tar rov too, Z,17: ~nd Tor
rco threa, C,?C.:

Vv foctorinl cn-lysis of varianc2 an used to deteraine
the sicnificonce of the diffcronccs betwezn ro m2ansz on the
varianl2 of nccelorator revercals per a2inute,  An = valuz of
10,00 hs conputed chon tho documentary materizls cere ~dond
to th2 non-dozunznt-ry mrterials, Adding the docunzniary
pnterinls to thez non-docuncnt=ry materials was highly sionif-

icant =ith ~n :loh2 Tzval o7 conTidance of wetter than .001.O

‘Non oo~ sinle fataraction bhot-con the ros and the
columns 23 cornuted, no =i niTicant inter-ction 23 found,
Jomnuting th2 rovr ond the column intaraction czve 2an =aloha
laval of cenlidenca of O.ﬂo.‘J

The computer analysais aid not idzntifTy which of tho
cdocumcntary materizls, h2n z2dded to the non-documentary
materials, croduced the cionificant differences found, A
further ~nalysis, "Zcnafi2's® test, was performad for this
purpos2, An acceontable 2lnha lavel of confidence of ,03
was selected, =2nd the difference in the m2ans betwean rouws
one and two as well as betw2en reows one and three wwas com-
puted, ©Doth the cdiffercnces in means between rows one and
to and between rows on2 and three were sianificant, There-
fore, cacih o7 the documantary materials by itzelf could have

produced the significance found,

o
“supra, chapter iv, p. 7%, OSee Table 7,
15;g151, chapter iv, n, 75. 3Seec Table C,

(&R

j—
=
.



77

Jependent Variasle is Accelerator Reversals.

~2 -
(o] = (3 - 1) ( o ) 77) Qa: ";‘0-3794 (T/C)
O'J):’J.)
= 2 £ 3,20 - 5,55 = 56,7284
= 2,56 &= 2.59
& = 2.52 X 2,55 = 5,53 (At .05 level, a value of &.63 or
larger is necessary to be signifi-
cant.)
x N\
2 A3
X A, - K -
1 (% = £ (%4 = #3)
5
Xo Filmstrips X3 Oisney film
Q.42 21,17
X1 (Control & cocumentary) 12,92 5,50 £.25
X5 (Ford filmstrips) 9,42 11.75
X3 (Disney filn) 21.17
3oth the Horror Tilm 2nd the Standard film were significant by

twum“el 2s at the .05 level or better,

Cn the variable of brake applications per minute,
measured across the columns, column one had a mean score of

9.17, column two had 10,08, and column three had €.75 brake
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0.53 was comnuted when the non-documantary materials vere
added to the documentary materials, Adding the non-doc-

umentary materials w2s not sianificant with an alpha level of

confidence of 0,50,

TAZLZ 11,=-=An2lysi

O
O

)
<

Jdependent Yariable is Zrake Applications,

APPRCXA,

SCURZZ CF SUn OF JoGRZI5 CF  UZAN = SIGNI-ICANCE
VARIAICZ 3 UARZIS S~ RZIZOCH 3JUART  STATIS- PRCSABSILITY
TIC cT =
STATISTIC
Columns 11,17 2 5,52 0.5 0,50
20ws 2,50 2 4,75 Q.25 0,55
Interaction C5.33 2L 21.33 2.03 0,17
Remaining
Error 284,00 ~7 10,572
Total 390,00 35

lemaining Zrror is Replication =ffect plus All Interactions
Setween Replications and Cther Zffects,

+hen the brake application per minute data was
measured across the rows, row one had a mean score of 8,75
applications, row two had 10,00, and row three had 9,25 brake

applications per minute, Although the difference in the mean



betrezen rows one and two was 1,75, the difference betveen rows

one and thrz2e was 0,50 brake applications per minute, The

~~ Z o]

standard deviation for row one was 3,773 for rov two, 3,003

and for ro- thrzz2, 3,0

A facterial analysis of variance was used to determine

the significance of 1 erences bhetween row mz2ans on the

oy
®
O

variable of brake applications per minute, An 7 value of C.45
was computed hen the docunantary materials were added to the

non-documentary materials, Addina the documentary materials

(V]

to the non-documantary moterials was not siqnificant »ith an

A

)

aloha level of confidence o7 C, 55,

nan the possible interaction betveen the rows and

~

the colunins was computed, no significant interaction was
Tound, Computing the row and thne column interaction gave

' -~ ~ a~ 1_2
an alpha lavel of confidance of 0.72, "7

Sunra, chapter iv,
’ iv,

p. 73, 3ee Table 10,
chapter D

. 7°, See Taple 11,



TASLZ 12,=-Summary Tzble
Approx, siunificance proba-
Lility of the F statistic
Steering wheel reversal rate Columns C.01
20ws 0.87
Irteraction .05
3psed change Colurns 0.04
Rowis 0,C9
Interaction 0.91
Accelerator reversal rate Colurins 0.71
Qows 0.cCt (or
hetter)
Interaction C.40
crake applications Columnsa 0,060
Rouis 0.%5
Interaction 0.12

Oiscussion of the Findings
Although fTour variables of driver performance are
measured and cornputed Lty the Drivometer, the literature on
Jrivometer research as well as the personal conferences with
Greenshields show conclusively that the four attributes vary

considerably in their sensitivity and in their atility






measure 2ttitudinal and tehavioral changass in drivere, The

importance which can be attached to these different attri-

D

butes varies accordingly,

As measured by steering vheel reversals, tracking the
vehicle required constant driver attention, “Zhang2s in the
driver's emotional responces zre reflected by the steerinc-

wheel reversal rats, The more the driver is nervous cr uncure,

nute will te recorded,

—

the more stearing-he2l reverszals per m

L
L

raturz that the steer-

—

It has been wzll-documanted in the |

D
8]

v

ing=-wheel revercal rate varies directly with the emotional
state of the driver, The more nervous or insecure the driver
feels, the higher will be the steering-wheesl reversal rate,
cecause of this factor, the steering-wheel reversal rate has

-z
I

been snovn to be the most sensitive of all the attributes

measured.14
The three-by-three fTactorial design provided for nine

discrete treatments, which were so arranged that all the three

cells of column one had a single characteristic in common,

lione of these threzs cells received any exoosure to the non-

documentary materials, In every case, the treatments cgiven the

=
)

cells of column two included the treatments given the cells of
column one, In addition, the common factor of the non-docu-
mentary materials for that column was added, Thus, the Ford
wotor Company sound-filmstrips were added as the common factor

for column two, In the same way, the Disney film was the common

factor added to all cells of column three, Therefore, adding the

14These statements are fully documented in Chapter II,



treatment effects of columns two and three gave the mean
effect of the non-documentary materials,

The same procedure was followed Tor the rows, Row
one had in common the absence of any documentary materials,
20w two added the common factor of the horror film, the first
of the documentary materials; and row three added the second
of the documentary materials, the standard film, Adding the
treatment eiivects of rows two and three gave the mean effect
of the documentary materials, OCn the attribute of steering-
wheel reversals per minute, adding the non-documentary mate-
rials to the documentary materials proved to be highly signif=
icant, giving an F value .01, The further analysis using
"Scheffe's!'" test showed that most of the significance found
was due to column two, The Ford i'otor Company sound-filmstrips.
rrom these results, it seems apparent that the use of the docu-
mentary materials had little effect upon beginning driver=-edu-
cation students, The non-documentary materials, especially
as represented by the Ford llotor Company sound-filmstrios,
showed evidence of being both an efficient and effective
means of changing student attitude and cehavior,

A further important consideration concerned the
direction of the induced changes which occurred, Although
previous Orivometer research had used the category of the
beginning driver, the term did not refer to the novice
driver, but rather to the newly licensed driver, 1In addition,

previous Orivometer research had used various categories of



experienced drivers., 3Such previous research has shown that
the more effective insiructional media has be=n, tne more
efficient will be the driver and the lowzr will be the
steering-wheel reversal rate per minute, other things being
equal, ~“rom the newly lic2nsad driver “o the very experi-
enced driver, the lower the steering-~xheel revarsal rate, the
more effective has been the m2dia,

One o7 the skills which goa2s along with driving
experience, is the awarenzss of possible danger or problem
situations in the driving environwvent, Cne result of good

instructional madia for expcrienced drivers is provicing

additional awarenec

[¢)]

5 0of these possible prcilem arcas and
giving instructicn in their best solution, The experienced
driver, therefore, acquires more coniidence in his ability
to control fully both the driving situation and his vehicle,
ihen eimotional tension has teen lessened, stearing-wheel
reversals per minute are reduced, Previous Jrivometer
researcn has stown that tension and steering-wheel reversals
are highly and positively correlated, Hence, the steering-
wheel reversal rate per minute is less, Conversaly, anything
which increases emotional tension and produces nervousness in
experienced drivers will te reflectaed by a corresponding
increase in the steering-wheel reversal rate per minute,
Novice drivers also reflaect emoticnal tension by a
change in steering-wheel reversals, They, hcwever, do not
react to possible danger areas in the driving environment as

do expariencad drivers, Unless *“hey have been made aware of
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exposed to efficicnt driveor-eduzation instructiorn~l meodia,

In addition, 2 conTerz=nce ith Gra2enshields confirmed his

1

.

. ey s 1 . - . .
a~reement with this position, 7 25 cid th2s findinos of this

ly

study, There has Heen little nrevicus empirical raesearch
using tire Jrivemeter 27 the d
drivin. response2s of novice drivers, The results as sho'n in

Table * of this study c22m to support this asssunption,

(€3]

In receard to the variable of speed change per minute,

[}

results in the same direction wvere ots=2rved, Adding the non-
documentary materials to the documentary materials produced a

~ e

cnifTicant at the ,04 alpha

—e

diTferenca2 in means which vas
level o idence, Zut most of the behavioral changes in-
duced by the non-documentary materials vere due to the “ord
Jotor Company filnstrins, Therc was a difference of only 0,01
snced chonges ner minute petwe2n columns one and threes, which
compared th2 documentery materizals «with the Disnzy film, VYet
there was a diffa2rence of 7,02 spead chanaoes per minute when

column two, the “ord 7ilmstrips, was added to column one, the
documentary materials,

The ros mean variance »as not signi
alpha level of confidenca2, ilor was there significant inter-
action for either the steering-.heel reversal or speed change
analysis,

Cn the variable of accelerator reversals, a different

pattern appeared, Addinc the non-documentary materials to

13Intervie'v with Or, Bruce Greenshields, the DJepartment

of Transportation Zngineering, the University of !'ichigan, July,
1065,



"7

. ~ )

erials was not significant 2t the 0,71 alpha

ot

the documentary n=2

D

level of confidence, Apparently for the attribute of acceler-

ator reversals per minute, the non-documentary materials had

little effect hHevond that produced by the documentary materials,
2ut the reversa2 was not true, Adding the documentary materials

to the non-documentary matarials vas hiohly signifTicant at the
.001 alpha level of confidence, or better, ith “3chelfe's®
test, both o7 the documentary materials were significantly
different Trom the non-documentary materials, Yet the differ-

ences were in onpecsits directions, The mean for the non-docu-

Q

mentary materials was 12,773 for the horror film, 2,42 and for

2

~

the standard filmy, 21,17, These results are in agreemant with

C

an analysis of various subject-Jdrivoineter responses prepared

-

15
A b

oy shinn and Reel,
Faving bzen used first, the non-documentary materials
apparently produced an avarcnezs in the subject of the impor-
tance of the driving task and the possible hazards involved,
A mean Jrivoneter accelerator-reversal rate per minute of 19,02
was the result, Adding the horror 7ilm to the non-documentary
materials caused a significant decrease in accelerator reversals,
The most likely explanation for these results is that an in-
creased awareness of the dangers inherent in the driving situ-

ation, as shown by the horror film, was reflected in a marked

reluctance to use the accelerator., Unlike in the case

10EOb Shinn and Tom Reel, Untitled memorandum, dated

Cctober &th, 1305, whose subject was "“"Research Vehicle and
Orivometer® (Zast Lansing: Highway Traffic Safety Center,
wichigan 3tate University), p. 2.



of steering, subjects had much more voluntary control of their
use of the accelerator; therefore, the effect of the horror
film apparently was to inhibit use of the accelerator,

J/hen the standard film was added to the non-docu-
mentary materials, the accelerator reversal rate increased by
a highly significant amount, The mean for the non-documentary
materials was 12,22, Adding the documentary materials in the
form of tne standard film increased the mean reversal rate to
21,17 reversals per minute, The standard film apparently
blocked and inhibited the subject's attitude and behavior
which had been conditioned by the non-documentary materials,

effecting a much increased accelerator use,

.
4]

listed by Shinn and Reel, several causes have been

17

found for a high accelerator reversal rate, Among these is
the lack of attention to, or the concern with, the driving
environment, Typical symptoms of this condition, in addition
to a high accelerator reversal rate, are over=-adjustment to
traffic conditions, caused by inattention and by following
the car ahead too closely, They regarded ignorance and the
lack of concern for potential dangers which might be present
as the causes of this type of poor driving behavior.18
The analysis supports these findings, Adding the
standard film to the non-documentary materials must have pro-

duced an apparent soothing effect which caused the subjects in

this treatment group to forget behavior induced by the non-

—
(&)

Tista,
Ibid,

|




~

documentary materials, thereby reducing the subjects' attention
and concern, The important concepts taucht, tocether with the
attitudes Tormed by the subjects' exposure to the non-docu-
mentary materials, agparently vere severely inhibited due to
the retro-active interierence o7 the documentary materials,

190

f.o cicnitTicant interaction effects were found.
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application data shovwed no

—
b_)
—e

Ticance in the columns, in the rows, or tnrouch inter-

-

action, Althouch brak

o

anplication data is provided by the

JOrivometer, in nost canes, brai vould seem to

7 N
[P)
)
O
(@]
Q
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O
3
w

“e mors a2 vroduct of the unigque driving conditions of each
test run, rather than a highly valid measure of behavioral

and attitudinal chanoez, From th2 analysis of the braoke

]
O
e}
(.)

ation data, it can Lz secrn that no meaninaful pattern

of responses occurred in ony c2togory.

J
Cne hypothezis was fested in this study., The alter-
native hyocthesis, M,, oertained to the e"Ticiency and effec-

tiveness of each of the Tour modes of instruction studisd for

the four atiributes tested, The testing instrument, an
automobile-mourted computer, recorced student responses on

the four wain variables of the driving task, The results of

180 0, . .
- Yohert ., Gagne

=

York: Folt Rinzhart and

The Zonditions of Learnina (ilew
nston, 15355}, p. 105,

- b
i



findings pertaining to each of thess four variables are
summarized in table 12.20
3ased upon the Tindings renorted by the computer
analysis and summarized in Table 12, the null hyonothesis
vas rejected and the research hynothesis was acceoted for
the three attributes oF the steering-vheel raversal rate
the cp224 chance, 2nd the accelarator rzvzersal rate, The
null hyootheszis ~as accented only for thz attribute of

crake =2nplications, <ZCrake annlications have been sho'n by

—h

previous researcn to be the least important measure o
driver perfor=ance,

The researciher has reported and internretad the

8]

an2lyzis oF tha data collected throuch available research
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nave been exncsed to cone mode of instruction «ill make
different Srivomneter scecres than vill students who have

been expozed to another mod2, In addition, it vas chown

th2t one mode, the non-documentary raterials, produced
evidence of positive behavioral and attitudinal changaes,

whereas the documentary materials either inhibited such

nositive change or else made no difference,
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THAPTZR

SULLARY AND CCNCLUSICHS

Summary

The efficiency and effectiveness of two combinations
of the four modes of instruction were investigated in this
study, They were composed of: (1) documentary materials and
(2) non-documentary materials,

ilounted in the test automobile, a digital computer,
the Jrivometer, was used as the un-biased testing device with
which wvere recorded the effects of the various treatment
conditions in regard to the four variables of driver perfor-
mance measured and recorded by the Orivometer. These vari-
ables were (1) steering-wheel reversals per minute, (2) speed
changes per minute, (3) accelerator-reversals per minute, and
(4) brake applications per minute,

A three-by-three factorial analysis design was used,
consisting of a control group and eight treatment groups in
which four independent replications were employed. Subjects
for each replication were selected from beginning Summer
School driver education classes at 3exton High School in
Lansing, NMichigan., After meeting the requirements of the

research design, volunteers were finally selected by the use

1

~



of a paper-and-pencil test--given after the basic, non-media
driving instruction--so that those chosen were as nearly homo-
geneous as possible in their knowledge of freeway driving.

All subjects for each replication were of the same sex and

had the same instructor., Zvery student, per replication, was
assigned to treatments by random selection, The random
distribution of uncontrolled variables was assumed by the
research design,

Cne hypothesis was examined:

H1: 3tudents.who havg beeg exposed @o one
mode of instruction will make different
mean scores on the Drivometer than will
students vwho have been exposed to another
mode of instruction.

The area of freeway driving was selected as being
most suitable for the administration and control of the
testing procedures involving the Orivometer. A standard
driving course on the freeway, northward in the direction of
Grand Rapids, icichigan, was selected to allow students to
perform a variety of freeway driving tasks, After the treat-
ment called for by the research design, treated students
drove the standard course, A record was made of the four
attributes measured by the Orivometer,

Following the completion of all treatments and test-
ing, the resulting data was analyzed., The hypothesis was
supported on the attributes of steering-wheel reversals,
speed changes, and accelerator reversals, 3ignificant

differences were found between the means of the columns when

the non-documentary materials were added to the documentary



lalrd
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materials for the two attributes of stecering-vheel reversals

{

and speed chinges, Cnly on the attribute of accelerator re-
versals were row mean differences siaonificant, 1In recard to
the mozt highly sensitive attribute, steering-vineel reversals
per minute, as well as the second most censitive attribute,
sp22d chances per minute, when the non-docurentary materials
mere added to the documentary materials, highly sicnificant
findings resulted, Zoncerning the attribute of accelerator
revarszals per minute, the addition of the documentary mate-
rizls to thz non-documentary materials oave highly signifi-
cant results, Hovever, thesz results showed a reduction of

reversals whon tha sctandard film was includad, “ith this

nifticance oc-
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curred on the attribute of brake =2pplications per minute,

A further analysis, "lcheffe's"™ test, was performed
to ceternine whether one, or both, of the two non-docurentary
materials n2s the cause of most of the sianificance found for
the attributes of steering-—heel reversals and speed chanoes,

For stecring-rheel rev

[§)

r

(%]

alz, the Ford ‘'otor Zompany sound-
filmstrios produced the bulk of the significance found when the
non-documzntary moterials were added to the documentary materials,
The data collectaed by the Drivometer not only supnvported
the hypothesis for three of the four attributes tested but also
indicated the type of projected non-documentary materials which

vere most effective and efTicient in this study,



Conclusions
The Tollowing conclusions are drawn from the results
of this study, but they apply only to instructional materials

used with novice driver education students

.o

(1) For the documentary materials, no positive learn-
ing was found; there were recorded several instances of negative
learning--that is, learning which tended to inhibit the positive
learning produced by the non-documentary materials, Zagne calls
this either retroactive or pro-active interference depending
upon when it occurs.1 Therefore, the continued use of such
documentary media is highly questionable,

(2) In regard to the most highly sensitive attribute,
steering-wheel reversals, as well as the next most sensitive
attrioute, speed changes, the non-documentary matecrials pro-
duced both highly significant and positive behavioral changes.

(3) Cf the two different non-documentary materials,
the factual, straightforward teaching format of the Ford ilotor
Company sound-=filmstrips caused the bulk of the positive and
significant hehavioral changes which were recorded,

(4) Projected instructional media which are used for
teaching purposes should be specifically desiagned and pro-

-

duced to teach only the concept or concepts desired,

120bert W, Sagne, The Conditions cof Learning (MNew

York: Holt Rinehart and .inston, 1955), p. 105,




\\O)
1

Q1

(5) Thne use of genesral media not designed to teach
specific concepts cannot be justified excect, in sone cases,
as supplementary materials, Their use may inhibit rather
than help produce behavicral changes in the desired
direction,

() In the selection of combinations of teaching
media, care must be taken to chocse media vhich do not
detract or inhibit other teaching media heing used, All
media used as a teaching mode should add to the desired
tehavioral changes,

(7) The Disney film, Treewayphobia, did not produce

the positive beheviorzl changes which were exhibited by the
Ford filrstrips, The Disney film, however, was superior to
ihe documentary media, It seems likely that the addition of
the excellent production technigues used, togather with
"Zo0fy" as the main character, may have distracted or inhib-
ited the basic concepts beiny cresented,

(%) The most effective and efficient instructional
media should present the concezpts to be learned in a serious
manner; should not introduce anything which inhibits or

4

interferes with the attention to, and the comprehsnsion of,
these concepts Ly the students; and should be concise and

businasslike,

Implications for Future Research
As a result of the study and the analysis, certain

problems and differences in data direction suggest the reed



Tor future rescarch,
If an un-Liaszd measurirg and testing instrunent can
te developed, a similar study in an arceca other than driver

education should provide data for determining whether the

results obtained in this study transfer to the use o7 irnstruc-

ticn2l media in gereral,

As has be=n noted, the results cf this study were in
the cpposite direction from those producecd when experienced
drivers were used as subjects in crevious Drivorcter re-
csearch., It can te hypc*tihesized that as novice drivers tecone

more a2nd more exgeri:

a
O
(]
D

-

heir scoring patiern on th

]

steering=-vheel reversels, at some level cf experience, will

reverse direction so that effactive irstructional medi

(')
(@]
C
Q.

producze lowver, nc*t higher Orivometer scores. A more extenciv
cstudy with re-tests of the subjects is nceaed to prove the

validity of this hynothecsis,

In order to verify the btest design for efficient and
effective instructional media, a study should be cevised in
which projected teaching media are oroduced along the lines
shown to te best by this ctudy. Varied and controlled
amounts of a possible detracting or an inhibiting forrat
could be added to different versicrs c¢i ithe same basic teach-
ing mode in order to test the effectiveness o7 the different
versions, Scme entertainment or respite may be beneficial if
added at the proper place and in the prooer manner, Perhaps

such a study could provide more information on this problemn,



In no case did the uce of documentary material

07]
<~

-
@)
]

icant pocitive bLanavioral changes whan the2y were

consara2d to non-documentary matarials,

only immedizt2 nsychomoior rezponses to the treatment madia

.

Turrent learning theory surports the belief that
irstiructional media vnich produce the largest immediate
oehaviorzal cnance will also produce the gre=test retention

of that vhich has been learned, It seems logical to assume

that Tor novice drivers, the teaching media which produced

catest behaviorz

—+
oy
(¢

(G
-3

chanae vould also produce the most
lasting sub=liminal retention of the important concepts which
had been learned: information wnich could prove invaluable
in a future driving situation or an emaeroency,

Although unlikely, it is possible that the documentary
media might produce poor Orivometer data as the result of

immaediate road-testing, Yet the shock=-treatment of a Sianal

30 type horror film might nrovide a deep-seated, sub=liminal
reaction which could prove valuable in an emergency driving
situation, Cn the other hand, in 2an emergency driving
situation, the sub-liminal reaction--as a result of the
subjects' having seen a Zignal 30 type horror film--might
very likely produce an increased feeling of panic, causing
the driver to "freeze" to the wheel at a time when proper
avoidance action could have prevented an accident,

Ferhaps novice drivers also react in a different
manner to informative non-documentary materials, I‘aybe a

higher steering-wheel revarsal rate does not indicate the most

((®]
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of 2 montion-nictur=2 and a series of filmstrips should be

designed according to the findings of this study., In addi-

)

tion, an cxperiment should be decsigned similar to this study
with a much greater variety of instructional media used and
©ith many Orivometer evaluations, Attention could thus be
civen to the identification of specific learning patterns,
Juch a study should help point out the tyoess of materials
needed to produce behavior indicative of good driving, °fPer-
naps actual driving experience is more effective in induc-
ing such good driving behavior, The results of such studies
sheuld help clarify the implications of the importance of
different types of media as shown by this study, if any
implications actually exist,

The researcnher does not belisve that any of these
possibilities are likely, VYet the results of this study
alone can only point the vay toward nceded future research
in such possible problem areas, no matter how unlikely they
may sezm to Dpe,

These problems, along with others, have been re-
searched by this experiment, Research evidence relating to
the most effective and efficient production and to the use

=
|

of instructional media is limited., This study is only one
of many studies needed before an adequate body of research
information can be provided upon which to base the pro-

duction of instructional materials and guide their com-

bined use as modes of instruction,
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PAPZR-ANS=-PEINTIL TZ3T

1.  Apvroximately ___ percent of the people are killed
within 30 mil2s of their horzs,

z. Super highways are times safer than surtace
highways.
3. Znat fraction of fatal accidents result from unknown

causes?

4, mow much Cartcon nonoxide over an hour's exposure vill
induce drowsiness and result in loss of control?

The insurance companies find the average driver has a

oroperty damnage accident every how many years?

O. The insurance companies find that the avarage driver has

a personal injury accident every now many years?

in terms of years, do the insurance con-

At what azes,
m2 nost dangerous?

7.
panias find H

C. lame the three "“piston pushers" from the A 3 C's of the
autonczile engine,

. State the primary purpose of scat belts,
10, ivame the five seeing-habi'ls,

SAPLANATICN ARD VCLUNTEZZIR FCRL
e may want you to take part in a research study being con-
ducted by Micnigan State University,
IT you would like to tzke cart, please FTill in the following
clanks,

octatistical tecrhniques will be usad to select those who will
actually take part in the experiment,

If you are sa2lzcted and i7 you agree to participate in the
sludy, your cooperation will be absclutely essential in
conpleting your part of the experimant,

Cefora2 you agree to parti
le

cipate in the st b2 sure that
you will be ab Lo complete your part i

+
b
in the experiment,



You «ill be n=z=eled Tor half a day, First, you #ill b2 shown
driver training films or filmsirips; then you will drive a

car on thd freeway so that your resgonsss can be measured and
recordecd by a saall comsuter mounted in the glove cornpartment,
Je are interested in your responses to either the film or the
filmstrip, or both, wrich you wecre showxn, It musi te evpha-
sized that this experiment is in no way connecied 7o your
~uccess in tre driver iraining ccurse, No grade or evaluation
is attached to your performance in the experiment,

WA=

A
N A

I have had no experiencs driving a car on public streets,

I aure2 to return to Sexicn High School for “‘he experiment:
during the morning, i7 my classes are in the zfternoon; and
during the afternoon, if my classes are in the morning,

(€8]
3
m
(X




YIAT TNT [L.o7TRLCTC SURJIZZTS(oyve Tirsi) TRZAT ' ZUT UZDIA
cond 'eZlellan X C'Zonnor
Cas2 of
Cne Cfficer
Hdallibrand
“rance Jalker & Zhrisltian
Cond Ryan 2 Cronkrignt
[0 Contirol
Franca cricxsen 2 laymnaire
Zond focver & Yojack
Threz Qisney Tiln
Trance Lewis % Vilkinson
cond Sullivan % %Srown
Four Sisney filn %
Signal 3C
Francn Chubb x ~oole
Sond crocks X Yorris
Disrney filu X
“ive Cage of Cificer
Halliborand
“rance Crane & Sryhan
Bond Fincnh & Glass
Cagce of Cfficer
Six Hallitrand &
Ford filnstrips

-
o
D
Q)
(]

Hinton & Joslyn







O
N

Sond orris (Dob) % Hicok

Seven Signal 30
crance Klco % Ferguson
Jond Carneg2 & Drackstone

cignt Signal 20 &

Ford filmzstrios

France Hunter X Sowers
Jond Haywwocd & Keesaer

ivine Tord filmsirips

rrznce Jones &% Darker




104

DRATVCIZTER
RZC07T

FOR!

Dl T T
oJndo o

DATZ: 10355

LOCATICON ZYINTS

(o)
—J
()
(@]

since onc |

There should bDe a
ime i i
e 5 per minut

5
ne is used to record the 2R
(=)

.)

The Jrivometer provides totals on 22, &7, AR,
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The Jdrivometer~cquipped resezrch vehicle and the resczarche
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