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FOREWORD

Viewed broad.iy, it may be said that there are two great
areas for research Involving the sound motion picture: (1) the
complex streams of events which occur in the sequences of
pictures, and (2) the equally complex streams of events which
occur in the sound track or commentary. Also viewed broé&dly,
two modalities of perception, visual and auditory, challenge
study. Furthermore, these two streams of events, as they are
channeled through the sensory processes of seeing and hearing,
meet and mer ge in the brain. Here the problems arise of how
these varieties of stimuli interact, integrate, reinforce or
inhivit the communication of meanings.

This area of research 1s extromely complex and difficult.
The meaningful definition of even a few of the problems and
the isolation of some of the variables is no mean achievement.
Mr. John Zuckerman, in the research project of which this is
a report, has not only defined several important variables,
but he has also developed experimental designs which have led
to significant new viewpoints which producers of instructional
films may wish to consider in the future. As 1s the case with
most research, more questions have been raised than answered.
However, many new problems which challenge investigatici can
now be more precisely defined as a result of this sctudy than
was possible before. As always, there is the gquestion as to
what extent the findings reported by Mr. Zuckerman can be
applied to other kinds of instructional films, designed for
other audiences.

We do know these things with some increased degree of
confidence: (1) %“here can be too much talk as well as too
little in film commentaries, (2) the pronouns or forms of
address make for differences in the instructional effectiveness
of a film, and finally, (3) in the production of a sound motion
picture intended to give training in skills, sericus considera-
ticn should be given to the problem of the timing of the verbal
directions (or cues) with the visual directions (or cues). It
may be suggested that either the visual or sound cues should
be ziven a time priority, depending upon their relative im-
portance at various points in a film for instructing trainees
in the performance of the task.

The main problem area of film research, which involves
learning more about how the visual and verbal streams of events
in sound motion pictures can be integrated and presented for
the maximum communicative effect, requires extensive explora-
tion. This study represents a beginning in this direction.

C. R. CARPENTZR, Director
Instructional Film Research Program
The Pennsylvania State College
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SUMMARY

Problem

The purpose of this studi was to determine the effects
of three kinds of variations 1in the commentary of instruct-
ional films, on the learning of knot-tying tasks. Various
levels of verbalization of the action and relationships

of parts occuring in films demonstrating the t{ing of the
bowline, sheet bend and Spanish bowline, were tested. Two

other types of variations were also investigated: the use

of different kinds of personal pronouns (personal reference)
in the commentary, and the role played by the phase relations

of the picture and sound.
The variables were designed as follows:

1., Levels of verbalization: none, low,
medium, high. :

2. Personal reference: 1lst person, 2nd
person, 3rd perscn passive,and impera-
tive.

3. Phase relationships: sound leading the
plcture, sound lagging behind the picture.

Procedure

Specially produced experimental motion pictures
demonstrating the tying of the three knots (bowline, sheet
bend and Spanish bowline) were shown to groups of Naval

rainees. The 1787 men were divided into groups of about

0, and comparisons were effected throu%h pairs of these
experimental groups. The test of learning was the actual
performance of the knot-tying tasks immediately after a
film-showing of each knot. After a liberal time allowance
for the tying, the correctly tied knots were counted.

Results

Level of verbalization. 1. No Sound. In terms of
the proportion of subjects tying the knots correctly, thi:
film was the weakest of all the experimental versiors.
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2. Low Level Verbalization. The adalition of descriptions

of the main movements used .in tying the knots increased the
number of correctly tied boYlines and Spanish bowlines,

while it had no significant™ effect on the number of sheet
bends. This may be explained by the fact that tying the
sheet bend requires soume intricate orientation of the tying
lines, which was not brought out at this level of commentary.

3. DMedium Level Verbalization. This film was the best of
the verballzation serles, In terms of the numbers of subjects

tying all three knots correctly. This version was produced
by the addition of cues of orientation to the commentary

in the Lew Verbalization f film, which gave information about
the crossing of lines to right or left, formation of loops
above or below lines, etc. h. High Level Verbalization.
The addition of detailed descriptions of the appearance of
sarts, in this film, not only did not improve performance,
but caused a distinct drop in the proportion of correctly
tied knots. Learning from the film was almost identical
with that from the Low Verbalization version, but was better
than that for No Sound.

Personal Reference. 1. 1lst person ("I"). This version,
according to the proportion of knots correctly tied, was third
in the order of tne films iIn this section of the experiment,
but it did not differ significantly from the others. 2. 2nd

erson ("You"). This version was equal in effectiveness to
the f'11lm usinyg the imperative :nood, and thcse two were the best
in the series in terms of the proportion of subjects tyinb the

knots. 3. érd gorson passive ("A loop is formed..."). This
was the least effective film in the group, differing from the

film using the lwperative mood and 2nd person in that a sig-
nificantly lower number of subjects EIeg the knots correctly.

4. Imperative mood ("Form a loop..."). The film which used
iaperative mood was equal in effectiveness to that which used

2nd person, and both these films were on a par as the most
TTective in the series.

Phase Relationships. The overall results from using
the two films in this group demonstrated that the film with
sound leading the picture, that is, where the commentary

1

The word "significant" is used here in the statistical
sense, where the probability of obtained differences being
due to chance, is 5 in 100 or less.



slightly grecedes the visual representation it describes,
was superior to the film in which the commentary

follows slizhtly behind the visual representation on the
screen. When the analysis for each individual knot was
made, however, it was found that results for the Spanish
bowline presented the only statistically significant
difference. This may be explained by the varying levels
of difficulty of the three knots. There were more cues
in the Spanish bowline commentary than in thoss for the
other two knots, as the sequence of knot-tying movements
was relatively more complex.

Conclusions

The exploratory nature of the experiment places
restrictions on its interpretation, as do the nature of
the task and the brevity of the experlmental films.
Even with thesy limitatlions, the following conclusions
seem justified:

l. In teaching knot-tying tasks by means of in-
structional films, some verbal descriptions of the acts
assist the learner, but verbalisation may be increased
to a point where it interferes with, and actually reduces,
learning.

2, With a military population in an authoritarian
atmosphere (the situation encountered in the present
experiment) directive statements using the imperative mood,
or the 2nd person active are mora effective than 1lst or
3rd person in promoting learning. Third person passive
statements which are commonly used in film comumentaries
are least effoctive.

3. The phase relationships of tne auditory and visual
elements in scund films teaching knot-tying had an impor-
tant bearing on the effectiveness of the films. It is
possible that this timing variable is closely related to
the level of difficulty and complexity of the task. Further
research 1s needed to ascertain the procedures for determ-
ining the optimal phase relations of picture and commentary
in sound films.

Recommendations

Tentatively, one might offer the following suggestions
for film writers, directors and film project officers based



upon the above conclusions:

1. There is an optimal level of verbalization in the
commentary; care should be taken not to load the sound
track with too much verbal detail, nor, on the other
hand, should verbal descriptions of crucial visual relation-
ships be omitted,

2. For military trainces accustomed to direct orders,
strong directive statements may be more desirable for pro-
moting learning than pasaive statements. There 1is some
evidence that the personalization of commentary by use of
the 2nd pers.n ("vou") is helprful.

3. Where the learner must be aleried to a visual
relationship or detall, some advance direction in terms
of seconds of commentary lead is desirable.




Commentary Variations: Level of Verbalization,
rersonal Reference and bhase Relations in
Instructional Films on Psrceptual-iWotor Tas«s

By

John V. 4uckerman
Instructional Film Research Program
The Pennsylvania State College

STATEVENT OF THE PROBLEM

Introduction

The inter-relationships of the dynamic variables
which make up the sound motion picture are exceedingly
complex. When one considers the number of dimensional
characteristics which the film may possess, it 1is
difficult to make even a beginning at the analysis of
motion pictures into basic elements, and to investigate
the éffects of those elements on learning. Even when
such & preliminary analysis is made, it seems that the
contributions of suund and picture to instruction vary
greatly with the subject matter of the films, the presenta-
tion methods, and the audience., Further, because of the
difficulty of isciating auditory and visual elements, little
has been dors to obtain scieutifically derived knowledge of
their individual effects. “his study is un attempt to
deal experimentally with some dimensional variations of
the spoken commentary which is assocliated with motion pictures
dexonstrating knot-tying tasks.

In approacning the problein of the effect of the aural
variables in sound motion pictures, the author was confront-
ed with almost a complete absence of experimental reportes
in the available literature concerning specific aspects of
commentary. There were references to the differences in
learning from silent films, from films with professional
narration in the soundtrack, and from fi{ilms with narration
read by non-professionals (usually tesachers) (6), but no
experimenter had gone further into the anaiysis of vari-
ables which operate under the general label of "sound
track. Because of the lack of research tradition, the
approach to the investigation was made on the simplest
possible level, in crder to establish, if possible, some
criteria for defining sound track variables, and to make
a first attempt to measure their effects.



FIGURE 1 Anors used i the experiment

-6 -



While the preliminary investigations were being carried
on, an opportunity was prcvided for examining, rather
closely, a group of experimental motion pictures dealing
with the tying of three common knots (bowlirn., sheet bend
and Spanish bowline, see Flgure 1, page 6), which had been
produced for another project of The Instructicnal Film
Research fProgram (15). Since knot-tying is clearly a
perceptual-motor task, the visual material in these films
was very sultable for investigating the extent to which
verbal material of various kinds would add to the success
of learners in tying the knots. This task also made possible
isolation of the effects of commentary in a way not possible
in most kinds of conceptual learning situations. 1In addition,
since learners could be asked to perform the knot-tying tasks,
the test of leerning itself could be freed from the effects
of verbal symbols, and was therefore of unquestlonable
validity. The use of such a simple task eliminated from con-
sideration such dimensions as emotionality of language and
motivational problems, and enabled the level of verbal
difficulty of the commentary to be held at a minimum. These
were factors which conditioned the choice of the visual
material used in the experiment. The sound track varlables
to be tested were defin.d after a series of conferences with
experienced members of the Instructional Film Research Program.

History

Among the sources of information about instructional
motioa pictures which seem worth swamarizing, the following
investigations, concerning the presence or absence of a
sound track, or modes of presentation such as 3ound track
vereus a teacher's commentary, are representative: Einbecker
(3), Mead (12), ilcClusky, F. D. (10) and Westfall (16).

All these investigators .ound that, as Hoban summarizes:
"Oral commentary on a film is more effective thar presenta-
tion of n film without oral commentary or with written
titles) (Hoban (6), page 354) Einbecker (L) found also that
the teacuer was more effective in teachLing tochnical words

with a silent film_than was the sound film a.one, Clark (3)
determined that silent and sound films were e¢qual when
results were measured in terms of factual information.

Generally speaking, the results of all the studies indicate
that some verbal acconpaniment to a film is necessary when
the learniu,: 1s to be measured by verbal tests., The relative
superiority of the sound film or the silent film with a
teacher's commentary, depends on the subject matter and the
type of commentary.

i



Lockhart (3) experimented with the use of motion
pictures as an aid to other forms of instruction in the
teuching of & motor skill ( bowling), and found that the
films improved bowling scores when used during the middle
portions of an instructional course.

Park (13) found that "Long sentences in commentary
resulted in decrease of comprehension". He also pointed
out that technical or 4difficult words could not be taught
in one film showing (1l4).

"In practically all studies,... the measurement has
been in terms of verbal responses of puplls on objective
tests of factual information. The data from these investi-
sations, consequently, are applicable only to those types
of learning which were measured on the verbal level by
these tests. OSuch outcomes as vividness of imagery, variety
of' visual detall and so on, were igaored hy the experi-
menters" (Hovan 6, page 353).

Such items as sense modality variations in learning,
types of oral presentation (draumatic, narrative, etc.),
emotional toning of language and delivery, speaker of recog-
nized authorlty versus professiocnal narrator, etc., have
becn considered during research planning on the Instcuctlional
1l iesearch rrograum, but they have not been dealt with 1n
D' iblished experimental studiss. Ploneer work in this area
is now being dune on the Instructional Film Research Program.
A study by Jaspen (7) on the learnlng of the assembly of the
breech block of the 40 .us antiaircraft gun indicated that
verbalization at a medium level might be more effective in
promoting learning than elther higher or lower amounts of
verbalization, as measured by words per minute in the comunen-
tary.

Definltions and Hypotheses

Since there existed no theory and supporting experimen-
tation on comnentary dimensions, it was necessary to define
commentary variables and select those which might be fruitful
to study. it was assumod that, although the knot-tying task
was chiefly a perceptual one, there would be a suffic.ently
large variation in the use which could be made of verbal cues,
so that some kinus of commentaries would be more effective
than others. '

The group of motion victures demonstrating knot-tying
had been produced for testing, among other concepts, the

o



hypothesis that an accurate representation of a learner
actually performing a task would be iore likely to promote
learning than a less realisti~ representation, such as the
presentation of ~equences in knot-~tying without the use

of movement, or without the showing of the perfcrmer's

hands in the picture, (15). Preliminary experimentation
with two of the series, a film photographed from the per-
former's own viewing point, ¢nd one showing what one sees

as another is demonstrating tie task (so-called "subjective"
versus "objective" camera posit.c:; raised the question

as to the value of some kind of subjective versus objective
comuentary which could be associated with the film versions.
WhiTle observing subijects durinf preliminary testing of the
films just described, 't was also noted that the directional
cues as to whet movements to make, could come from elther
the picture or the commentary. Apparently the time rela-
tionship ol picture to voice was also of critical importance
in deterauining what cues subjects used in copyling the patterns
of actions.

Re-examination of the knot-tying fllms produced a set
of commentary dimensions which were capable of internal
variation in degree. They were 1dentified and assigned
critorion measurements as follows:

l. Level of verbalization. The amount of verbal des-
cription which can be included with any motion plcture is
limited physically by the running time of the film. In con-
siderin, the knot-tying films, the concept of level of verb-
alization secmed related not oniy to the number of words
used, but also to the kinds of words. The films demonstra-
ted the tying of the three knots (bowline, sheet bend, Spanish
bowline) in a series of discrete stages, each made up of a
movement and a positional relationshlip. The movements were

describable b{ transitive verbs with their objects. This
type of description was designated as the low level of

verbalization. The next degree of description which seemed
possible was the addition of orientation terms to describe
the method of approaching one part with another, or the
relationship of the parts to one another in a static state.
This was termed the mediun level of verbalizetion. Finally
the high level of verbalization included, in addition, a
detaTT%H description of the appearance of the specific parts
of the knots at every stage of tying. In addition to thecse
three levels, a silent {ilm was used as a base from which

to measure sound track contributions. The criteria for
levels of verbalization can be stated numerically to provide
preclise definition of the dimension. (See Table 1, page 10)




TABLE 1
CRITSRIA FOR COUNMMENTARY

Knot Criterion Measure

BOWLINE
Action statements . . .

Orientatlion cues . . .
Details of appearance .

Total numbaer of words
used®. « « « o o o o

SHEET BEND
Action statements . . .

Orientation cues . . .
Details of appearance .

Total number of words
NSIOAM 5 i 5 sk 5 <stils

SPANISH BOWLINE
Action statements . . .

Orientation cues . . .
Details of appearance .

Total number of words
11130, il R A ol e e

VERBALIZATION

Number of Occurrences

Low Medium Hlgh
9 9 9
0 7
0 0 6

66 92 120
8 8 8
0 7
0 0 6

62 89 134

11 11 i1
0 14 1t
0 0 10

80 125 176

# The verbal density expressed in words per minute of £1lm

is as follows:

LOW Medium

BOWL.INE 102
SHEET BEND 98
SPANISH BOWLINE 71

= 30 =

11
141
111

High
182
211
155

Film Length
39 seconds

38 seconds

68 seconds



2. Personal reference. In investigating the sub-
jective-obiective camera positions (15), it was deterained
experinencally that the filin version which was by far the
more e ’'fective was the subjective one (photographed from
the perlormer's point of viewing). The questicn of what
kind of commentary would test fit the 'good" picture and
aid learning was a puzzling one. If the extensive use of
the 2nd person ("you"), in various kinds of advertising
retorials designed to incite individuals tc action were
uny guide, that tyoe of co.umentary should be .nost success-
ful in promotling lecrning. Also, public speaking author-
ities advocute fnis kind of reference (Borden, 2). The
1st person was used in one version, in order to take
advantage of whatever significant elemenc of subjectivity
there might be in the usc of the pronoun "I" in an otherwise
objectively oriented commentury. The imperative nood was
also used in one of the varlations to include .he type of
personal ret'erence most closely related to a miiitary situ-
ation, in wihicn the tests were to be made. A revievw of the
commentaries of & number of motion pictures dealing with
instruction in various subjects revealed a marked prefer-
cnce for "elegant" construction using the 3rd person passive
("e loop is formed"...). It was suspected on a priori
grounds that there was very little justification for this
kind of couwentary, and it was included to check this
hypothesis (see Flesch, 5). 1In Table 2 (page 12), a count
of the nuamber of times the 1lst and 2nd person p:ronouns
appeared in the commentary is given.

3. Phase relationships. The perceptual-motor task
of knot-tylng 1s we aaapted for testing the phase rela-
tions or timing of sound to picture, since it consists of
a4 series of relatively discrete stages of movements, with
distinct pauses between them. However, the shortness of the
films which were available ar4 the small number of stages
in two of the three knots ratiisr restricted the scope of
the phase relationship study. There were three obvious time
relationships of commentary to picture: (1) commentary
leading the visual image on the screen, (2) commentary lagging
behind the visual image on the screen,and (3) commnentary in
synchronism with the visual image on the screen. Preliminary
tests suggested that, with these films, differences among
the three degrees of phase relationship woulac te too
small to be significant, Therefore, as a preliminary step
in the study of phase relationship,investigation of this
variable was limited to a study of the two extremes (lead
and lag) to determine whether the variable had any effect
on learning.




TABLE 2

CSUNT OF 1ST AND 2WD PERSONAL PRONOUNS
IN KNOT-TYING COMMEATARY%

Number of Occurrences

1st 2nd
Knot - Person Person
BONLINE o & s o 3 0u h M) 448 @ € 6
SHEET BEND ¢ o o ¢ o o ¢ o o & N 8
SUANISH BOWLINE . o o o o o o o 2 12

# The commentary with the medium level of verbalization with personal
pronouns added was used for studying thls variabla,

« 18



The lead version provided that the commentary
begin a description of a motion approximately two
seconds before the corresponding picture began to
appear on the screen; the lag version provided that the
descriptive commentary chould commence three seconcs
after the corresponding motion began to appear on the
screon,

After the dimencsions for the experiment were defined,
tha problem of their inter-ralationship was considered.
It is recognized ful.y that considerable interaction must
exist betwe2n the amoun. or level of commentary verbali-
2ation and the action on the screen. 1In addition, it is
certainly true that the number of sentences in the commen-
tary restricts the number of perional references which
can be used, and therefore restricts the effect of the
personal-reference varlable., Unfortunately the testing
of second-order effects in motion pictures of such brief
over-all duration seemed impractical in view of the complex-
ity of the factorial design required for this kind of
experimentation (instead of 7 motion pictures, 32 would have
been needed ). It was therefore assumed for the jurposes
of this stuuy that the three variables to be tested were
relatively independent in nature. Such an assumption can
be defended on an aprioril basis; in angrevent, it would not

invalidate the experimental results. the many possible
sound track variables, those that have been defined here,

are undoubtedly among the simplest., It must be stressed
that, when the basic experimental work in this area has

been supported by a number of other studles, work on
interaction must be furthered because of its importance.

13 =



PrROCEDURE

The Task and the Films

The task. The selection of a criterion measure
in fi] research which has an unequivocual relationship
to the variable under c¢xamination is difficult; some-
times it is impossible. Previous investigations of
motion plcture variables have a.most all used paper-
and-pencil tests; t::ls procedure is appropriate tc
some degree when gen2aral learning of a conceptual nature
is being measured. But when the experimental variable
is a few seconds!' difference in the timing of the sound
track and the visual materfal which it accompant.., or
when the difference is between "I" and "you" in the
commentary, it is difficult to envisage clearcut differ-
ences being obtained by written tests. Therefore, the
existence of films especially designed and produced for

testing by performance was forturnate for this study.
The advaiitage ol a performance test outwelghed the

problems created by the necessity for testing large
numbers of trainees. Because of the udmittedly explor-
atory nature of this study, it was not considered
objectionaple that the effects of var‘ations in commen-
tary on knot-tying might not be generalizable to other
motor skills, or to other kinds of learning, without
further testing.

The motion pictures. A set f thecc motion pictures,
each showing one knot-tying task ia8 cn.sen from the
group made for Dr. RKoshal'!s stud * ussed above in the
section on Definitions and Hypotl.. ~es The {ilms which
were used for thls experlIment were photugraphed in black-
and-white, and they showed the hands and arms of a Naval
traince tyin§ the knots. The camera presented an "over-
the-shoulder" view of the knot-tyer's hands (subjective
or "7°" camera angle). The films were of the following
lengths: bowline 39 seccnds, sheet bend 38 seconds, and
Spenish bowline 68 seconds. The individual knot-tying
representations were separated by titles, both printed and
oral, which were identical for each knot, as follows:

"This film will show you how to tie a knot. After
the film, you will be asked to tie it."

In addition, printed titles which identified the knot to
be tied preceded cach film (TYING THE BOWLINE, etc.).

e



The experimentul variations involved the prep-
aration of seven cowmwmentary scripts in accordance
with the variables which have been defined in the
previous section. {ach of the seven trecks was
spoken b{ a professional commentator, and each was
printed 1n combination with the basic motion picture.

The narrator worked from chronometer timed cues, so
that the rate of delivery and relaticuship of sound
to visual elements were held constant. There was
controlled emotional toning of the language of the
scripts, and the voice inflections were held as
constant as possible by the commentator. An eighth
experimental version used as a control film was
obtained by projecting one of the prints of the film
silently (necessary m?nimum instructions were con-
tained in the film titles). Table 3, pege 16, lists
the film versions with thelr variables., The complete
scripts are presented in appendix A.

Test Materlals

Group testing was made possible by the use of
speclially prepared test sets. Six-foot lengths of
lNo. 7 sashcord were prenared and treated at the ends
with transparent cement to prevent ravelling. The
1ines were inserted in 10"x13" manila envelopes,
which were stamped with the names of the knots to be
tied. (One giece of line, eacgilsufficed for the

bowline and Spanish bowline, while two pieces of line
were necessary for the sheet benc.) Identification

tickets ( sriall white paper slips temporarily cemented

to the cornur of each envelope) provided a means for
recording the names, service numbers and group identi-
fication of the subjects., o lfacilitate the scoring

of the completed knots, a set of photographs was pre-
pared of the correct knots ( as taught by the motion
picture) and of certain common variants. The photographs
were later used by the scorers to compere with the

knots obtalned.

1
1

Test Population

Arrangements were made with the Bureau of Naval
Personnel on behalf of the Instructionsl Film Research
Program to use Naval trainees as subjects for appro-
priate kinds of motion picture film experimentation.
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Film
Number

I

II
III
IV

v

Vi
Vil
VIII

s+ Variables were defined as follows:

TABLE 3

EXPJRIMENTAL FILiM VARIATIONS:

Level of Personal
Verbalization Reference
No sourd No sound
Low Imperative
Low Imperative
Medium Imperative
High Imperative
Medium lst person
Medium 2nd person
Medium 3rd person

passive

Level of verbalization:
Film shown without sound.
Gross acticns described by
transitive verbs and objects. 1II
Addition of orientation cues,

None:
Low:

Medium:
High:

"lert", "right", "rear",

Phase
Relationships

No sound

Sound
Sound
Sound
Sound
Sound
Sound
Sound

leading
lagging
leading
leading
leading
leading
leading

Film
I

etc., IV

Addition of detalled descrip-
tion of appearance of parts,

as "three inch loop.”

Personal reference:

Imperative:
lst person:

2nd person:

3rd person:

Directive statements,
Appropriate pronouns

added to Imperative.

Approprieste pronouns

added to Imperative.

Statements changed to
passive voice, and "it"

IV
Vi
VIiI

inserted where appropriate, VIII

Phase relationships:

Sound leading:

Sound lagging:

Verbal statements begun

2 seconds before start II
of corresponding visual

movement.

Verbal statements begun

3 seconds after start of IIl

corresponding visual

movement.
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Since this task was particularly apgropriete, it was
found desirable to use Seaman Recrults at the Great

Lakes Naval Training Center, Great Lakes, Illinois.

The Commanding Officer of the Recruit Training
Command, Great Lakes NTC, provided the experimenters
with authority for conducting the research, and the
Scheduling Officer arranged the testing periods to
meet the needs of the experimental desiga. During
the time of testiny,;, from 12 January to 8 February,
1949, the unit for Seaman Recruits at the Center was
a 00-man compang. Classrooms which were available
could hold double that number of men in the testing
situation used, so that two 60-man groups (which
uormally worked and lived together) were scheduled
for each test session. All together a total of 1787
naval trainees took part in the experiment.

Sampling. The experimental design required the
showing of experimental films simultaneously to two
groups of subjects split at random fro.. the larger
population unit of two compeanies. Since each Recruit
Comvany was formed into a column for marching on the
basis of height, adequate randomness was secured by
the assignment of men alternately from the murching
group to each of two classrooms. Randomization by
roster would have been irpracticable because »>f time
limitations imposed by a fifty-minute testing period,
and because of the fact that a few of the sub jects
were not present at test sessions because of other
duties or 1llness.

The relationsh.ip of the tsst populatlon to the
ceneral universe of Naval trainees was not controlled.
The companies did represent all men arriving at the
Center for recruit training during the period of the
experiment, and recruits were ordinarily assigned tc
companies in accordance with the date of their arrival.
It is known that recruits inducted just after the
high school graduation times of January and June are
apt to have more years of education and perform
better on Navy tests than those recruited in mid-
winter. PFortunately, performance scores on two Navy
tests were available for most of the subjects, and
later unalyses of these demonstrated with some degree
of confidence that the subjects could be assumed to
be a homogeneous group. (See Tables 11 and 12 and the
discussion in Appendix D.)

1
o |
{
!
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Performance comparability. The training schedules
for recruits at Great Lakes ordinarily provided knot-
tying instruction duri:; the first week of training,
but the schedule was modified so that the entire ex-
periment was carried out on recruits without previous
knot-tying instruction at the Center. (To avoid the
effects of informal instruction by recrult company
leaders, they were questioned as to what instruction
had been given their men; one group of 120 subjects
was dilscarded, and their test was re-run on another
group because their compeny commander had begun "barr-
acks" knot-tying instruction before the experiment.)
No control groups were part of the experiment proper,
but a control test run just before the experiment
began demonstrated that pre-instruction knot-tying
ability was very lim!ted; only seven per cent of the
112 subjects tested vwere able to tie the bowline,
three per cent the shecet bend, and none were able
to tie the Spanish bowline (see Table 10, Appendix C.).

Motivation. The subjects were tested in a
fairly formal situation, usually in the presence of
thelr compuny commanders (Chief Petty Officers) who
came with them to the tests. The experimenters,
though civilians, were accepted generally as leaders.
However, since the experimental situation was a novel
one to most of the tralnees, they explored the limits
of freedom of the’period. There were no indications
of lethargy, and tho test period was occupled by
instructions and test procedure, so that it muy be
safely ustated that the subjects were well motivated,
and thet the results were not contaminated by poor
attention. Many of the subjects were observed to go
throu,h the motions of ting the knots as the demon-
stretor in the film performed them.

Experimental Design

Origin of the design. The experimental design
for the study was patterned after one developed by
Roshal for his "learner representation" project in
the Instructional Film Research Program (159. It
was planned to maintain comparability between the
portion of his experiment wnich involved ‘camera angle
changes, and the portion of this study which was
concerned with personal reference, so thuat the two
studies might serve as an extension of knowledge about
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visual and auditory learner relationships in film
materials., The so-called "random-half control"
method used in tne design was planned bty Roshal.

Types of comparisons. It will be remembered
that the three dimensions defined for testing were
regarded as be.ng relatively independent of each
other. Therefore all comparisons were confined with-
in each single variable. The experimental films,
for the sake of economy, however, were arranged so
that only eight different films were needed to pro-
duce ten different points on the testing continua.
Study of Table 3 will make this point clear. The
cnoice of medium level I verbalization as the standard
for comparing persoaal references, of low level of
verbalization as the standard for compicring phase
relationships, und of sound leading as the standard
“or comparing levels of verbalization and personal
referznces, stemmed from judgements as to which would
be the most effective kind of base for these variables.

The data on knot-tying wer: gatnered in terms
of correct and incorrect knots tie¢ed, and comparisons
were made through the differences in proportions and
the diflferences ln mean overall s:ores. Two kinds
of comparisons were provided for, one of which was
termed the "random-half control" method, anu the
other a "grouped-data"™ method.

Random-half control method. This method makes
use of all the posslible relevant comparisons for
each f'lm version. First, tnere is a direct compar-
ison using the random halves of a group of 120 men
for each film-pairin;. By using another relevant
version as a common base, indirect comparisons are
made available. For example, versions I and II were
orepared and presented to random halves of one ;sroup.
The same was done for film pairs I and IV, and II and
IV, 3y pivoting on version I, an indirect comparison
of II and IV can be made:

(II-I) - (IV-I) = (II-1V)

While I is not necess.urily equal to I', it is assumed
that, excupt for random sampling errors, an estimate
of which enters the standayd error formulation, any
difference between I and I reflects systemstic dif-
ferences in the populations which sre¢ thus controlled.

- 19 -
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It is further assumed that these systematic differ-
ences are additive and that for present purposes the
difference of 10 per cent in correctly tied knots
between 50 per cent and 60 per cent is equal to the
10 per cent difference between, say, 5 per cent and
15 per cent.

The main value of the random-half analysis lies
in the adjustments which were automatically made
for inter-company differences in initial knot-tying
performance, or other relevant variables, since each
comparison was made within a given experimental group
of 120 men (really two companies of 60 men each).
Since the groups were each divided into random hslves,
and intra-company differences thus randomized, var-
iations in scores between the two halves on perform-
ance could be attributed to the variations in the
experimental material. This compensated for any
systematic differences between companies from the
beginning to end of the experiment.

The companies were assigned to the experimental
versions in acccrdance with a table of random nunbers,
within each of the three sections of the experiment.
The sections were designated arbitrarily for first,
second and third place in the experimental period.

Two experimenters were needed to handle the paired
tests, and the effect of the personal varliable was
minimized by assigning each experimenter to an equal
number of administrations, for each film version
tested.

Grouped-data method. In this method, the scores
for all the randomized half-companies viewing a parti-
cular film version were grouped. Comparisons were
then made among the summed scores for the pertinent
film versions. This grouping is based on the assump-
tion that the probability of biasing the sample in
favor of any given version is very low, where randomly
selected half-companies are used.

Test Administration

The tests were administered by two experimenters,
each testing half of the subjects in a group. The
marching columns of each two companies were divided at
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classroom doors as explained above under Subjects-
Sampling. The men were seated in alternate seats,
each next to a seat which had been pre-set with test
material in the form of three envelopes containing
lengths of line. After the subjects were seated,
they were given time to remove their jackets and then
the nurpose of the experiment was explained to them
(See Instructions to Subjects, Appendix B). After
the men had printed personal data on the identifica-

tion tickets, the experimental films were shown,

one knot at a time. After euch knot-tyling plcture,
the men were asked to tie the kanot. Time allowances,
determined by pre-test, were: bowline 1} minutes,
sheet bend and Spanish bowline, 2 uminutes euch.

After the konot-tying was coupleted, some of the ex-
perimental groups were given a brief pencil-and-

paper test as e portion of another project.l Proctors
assisted the experimenters in setting out and col-
lecting test materials, and .ave detalled Instructions
to subjects when necessary.

During the adiinistrution of the experiment,
the motion picture projection was handled by regular
Naval projectionists. However, the projectors at the
Truining Center were not uniform in performance, and
it was necessury to discurd five experimental groups
numbering about 600 subjects, and re-run those sections
of the experiment in which they were involved.

Proctors and Test Scoring

The Naval Training Center's Recruit
Training Command supplied the exporimenters with a
number of Seaman Recruilts each week to serve as assis-
tants during the experiment. It was the original plan
to obtain these men from among those scoring more
thes one si, mu ubove the mean on lavy classification

1 3 study of "learner characteristics" is beling made
by Dr. A, W. Vanderkeer, of the Instructional rfilm
hesearch rrogram. He 1s seeking to determline whether
there are differences in leernlng from various kinds
of film material, aw>nyg individuals performing dif-
ferently on certain criterion tests. His results
will be published in the future as a separute repoit.
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tests; however,there vere no opportunities to select
such men, and those used were probably a random sample
¢f triinees at the Center. The men who were assigned
to proctoring had all served as subjects during the
earlier study using the same task (15). They were

in ‘heir fifth week of a twelve-week training progranm,
termed "service-week", during which they were ordin-
arily given "housekeeping" tasks of a physical

nature to perform. The ten men supplied to the
experimenters each week were usually aware that

they could be considered privileged, and most of

them were reliable rcsponsible workers ,able to under-
stand their function in the study being conducted.
filthough they had served as subjects osreviously, the
proctors were indoctrinated before each week of
experlimentation, by being put through the knot-

tyin, procedure ugaln. They were also gliven the
paper-and-pencil test used for the "learner-char-
acteristics" study in order that they might instruct
subjects later., A two-hour session was devoted to
instruction in knot-scoring.

Scoring the knots. The proctors were taught
to recognize the correct knots from enlarged photo-
yraphic reporesentations. They were divided into
teams of three or four, each team scoring one of the
three knots, and they usually completed the scoring
of a test group of 120 within an hour after the
test had been administered. In the scoring procedure,
letter symbols were assigned to the correct knots,
to several common variants, to incorrect knots other
than lettered variations, and to no knot. This type
of scoring procedure was used to retain all possible
informetion, although the final analysis useds¢gnly
the pass-fail information.
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RESULTS

Introduction

The experimental data were grouped according to
the various films to which they pertained, and a
preliminary examination was made to determine that
the scoring method used was adequate to demonstrate
any differonces whlich might occur. The data were

treated to secure information in terms of proportions

of subjects tylng knots correctly. Two methods of
analysis, the random-half control procedure and

the grouped-data method, were applied. The 19sults
were comparable, within certain limits due to the

differences between the methods. Table § in Appendix

C contains comparative results froa the two methods.
In the dis~ussion of the quantitative results, the
information from the grouped-data method of analysis
has been used since this method lent itself more
easlly to general interpretation in terms of differ-
ences among {ilm versions, and differences for each
separate knot.

wuantitative Results

The proportions of subjects tying the knots
correctly for each of the film versions used in the
study are shown in Table 4, Appendix C. In order
to secure overall measures of the effectiveness of
the various filus using the information available
for all three knots, scors values of "one" for
success and "zero" for anything else were assigned,
and mean scores were derived for each fllm version
(See Table 5 Appendix C.). Appropriate statistical
procedures were applied to the differences in pro-
portions and to the differences in mean scores to
determine the amount of confidence which could be
placed in the results. Appendix D details these
techniques. The reference datum for discussing the
results is the table of differences in mean scores
from version to version within each dimension of
comnentary variation (Table Q} When individual
knots are mentioned, the information is derived from
the grouped-date analysis of differences among film
versions compiled in Table 7.
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Level of verbalization. Figure 2, page 25, shows
thc proportions of subjects tying the knots correctly
I'or each of the fiims in this section of the study.
Before proceeding to evaluate the individual differ-
ences among versions, the chi square test was applied
tc the data from the group of four films to determine
whether differences as great as those found might
arise by chance (Table g). The test showed that
this was not likely, so that the individual differ-
ences were evaluated.

(a) No sound. This film produced the lowest
mean score for the four versions (I, II, IV, V) used
in this section of the study.

(b) Low level verbalization. The addition
of the lowest amount of verbal material had a sig-
nificant effect on the number of additionel bowlines
and Spanish bowlines which were tied, but the number
of sheet bends diminished. This may be explained
by the fact that the tying of the sheet bend depends
upon an intricate bit of orientation of two lines
which was not explained in this level of commentary
(see Figure 1, page 6 ).

(¢c) Medium level verbalization. This version
was productive of more knots tied correctly than
any other in the experiment, in terms of mean scores.
Tt was significantly better than any of the cther
three versions in the section. Its superiority to
both low and high levels is important to note.

(d) High level verbalization. The addition
ol' detalls of appearance to the medium level of
verbalization caused a drop in the proportions of
subjects tying each knot. However this version was
almost equal to the low verbalization film and was
considerably better than the no sound film., It 1is
possible that the drop in scores was due to the high
number of words used in the comparatively brief time
avallable; the tabulation of words per minute for the
three levels of verbalization shown in Table 1, page 10,
makes this clear. The speeds for thc bowline and
sheet bend commentaries are higher than that for the
Spanish bowline, and are beyond what is thought to be
the optimum speed for the comprehension of verbal
factual material. This fact may have important im-
plications for the writers of film commentaries.
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Again the problem of the interaction of amount of
verbalization, versus kind of verbalizatIon, versu
speed, has arisen. :

Personal reference. The proportions of subjects
tying correct knots in this part of the study are
shown in Figure 3, page 27. This section of the
work was subject to some erroneous scoring by the
proctors who scored the bowline. Reference to the
graphs will reveal some discrepancy between bowline
scores and those for other knots. When the chi square
technique was applied to this group of films, there
was no significant difference reached. However, when
the same test was applied to the data with the bowline
scores removed, significant differences were shown

Table 8, Appendix C.). It was thought justifiable
to examine the data without the bowline scores.

(a) Imperative version. This film was one of
the two best in this section of the experiment in
terms of the proportions of subjects tylng all knots.
It was almost ldentlcal in effectiveness with the
2nd person version.

(b) 2nd person version. This version had sub-
stantially the same content as the imperative film,
but®with the second person ("you") expressed instead
of implied. This film was about equal in effective-
ness to the imperative version.

(¢) 1lst person version. While the results
of tie film using the first person did not differ
sign ficently in proportions of subjects tying the
knots frum those of any of the other three {ilms in
the series, it was third in order in the hierarchy.

(d) 3rd person passive version. This version
was the least effective of the group. It was sig-
nificantly lower in passing scores than both impera-
tive and 2nd person. The fllm differed from the
other three in using the passive volce throughout
the commentary.

Phase relationships. The graph in Figure |,
page 2G shows that the "Sound leadiryz" vession (II)
was productive of a higher total of correctly tied
knots than the "Sound laggzing" film (version III).
Chi square tests confirmed this statistically, but
when the differences for the individual knots wers
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examined, the Spanish bowline was found to be the
only one of statistical significance. This may be
accounted for by the varying levels of difficulty
of the three knots; since there were substantially
more stages in the Spanish bowline performance,
there were more cues which a "leading" commentary
could give to the knot-tyers.

Other Observations

In addition to the main quantitative information
discussed above, the study brought out some other
information which was of general interest. For
example: (1) What is the knot-tying ability of the
averayge Naval trainee before formal instruction in
tnis skill? (2) What is the relationship of levels of
difficulty of the knot-tying tasks to the effect of
the commentary on performance? (3) What is the
relationship of Naval classification test scores to
knot-tying performance?

Pre-training knot-tylng performances. While
the experiment was being set up, informal surveys
were made of the subjects' previous knot-tying abil-
ity. These showed that about 8 per cent of the sub-
Jects questioned claimed familarity with the bowline,
about 5 per cent with the sheet bend, and about 1
per cent with the Spanish bowline. A contrul test
on 112 subjects performed just before the main ex-
periment was begun, using the same split-group
technique, demonstrated that these figures were
approximately correct, the actual figures being 7 per
cent, 3 per cent and zero respectively. (See Table 10,
Appendix C.)

Level of difficulty of the knots. The knots
which were chosen for tnis task were-assumed a priori
to be of different degrees of difficulty. While the
oxperiment was not performed to test this point quan-
titatively it can be seen easily from an examination
of the results (Table L, Appendix C) that the levels
of difficulty were quite distinct. Pre-tests resulted
in the arrangement of the films for each test in
order of difficulty for the testing, on the theory
that tasks arranged in order of increasing difficulty
are less frustrating, and that the results would be
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less confused by extraneous factors. 1In fact, 1t was
the inclusion of several levels of difficulty which
brought to the fore the differential effects of commen-
tary variations in the films. The Spanish bowline
provided the on!; discriminant in the phase-relations
section of the experiment.

Varlables related to knot-tying performance. 1In
order to determine whether the experimental population
was homogeneous within and among the various groups
exposed to different films, information was secured
from the Navy on the performance of most of the sub-
Jects on two iaval tests: the General Classification
Test, and the KMechanical Aptitude Test. Both tests
have been standardized by the Navy, and while it
was expected that the populations tested would be
comparable fron group to group, it was also hoped
that they would be representative of a general Naval
population. The first expectation was realized, while
the second was not. The means for the test popula-
tions were higher, and their variability more restrict-
ed than the standard for Navy populations in general,
This implies that there was some selective factor
operating in the intake of trainees during the period
when the experiment was being conducted. Tables 11
and 12 glve analyses of the groups for both tests,
and it can be seen that the mean scores and the vari-
abilities of the groups are ccmparable.

It was also possible to secure a measure of
relationship between the two test scores, and knot-
tying performance. A low significant positive cor-
relationiwas found between the performance on the
Mechanical Aptitude test and knot-tying success,and
between scores on the Navy G. C. T. and knot-tying
success.

"Bi-serialr, MA test scores versus knot-tying success = .30

Bi-serialr, GCT scores versus knot-tying success = ,ll
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CONCLUSIONS

Before any conclusions about sound track variables
are stated, some of the limitations imposed by the
nature of this study should be reviewed. it was
definitely an exploratory experiment, attempting to
define and isolate variables whose nature 1is not fully
known, and for which the defining criteria are mostly
of an a priori nature. It is entirely possible that
the definitions for levels of verbalization which were
imposed upon the knot-tying task might not be
applicable in some other context, whether it be
teaching a skill or conceptual learning. The
nature of the task itself, then, places severe
restrictions upon what may be generalized from the
results.

The presentation of the task in the films was
very brief. When this is brought to mind, it may
suggest that the differences actually found might have
been greater had there been a longer time to present
the material, or that the weakness of high verbali-
zation was not the excessive description of detall,
but the fact that its speed of presentation was too
rapid.

The test situation was a military one, with the
population accustomed to a certain amount of authori-
tarianism. This may have had considerable bearing on
the personal reference section of the experiment.

While it is the hope of experimenters that test
populations be typical of larger groups of individuals,
it seems best to limit generalizations to the military
population which was used.

The following conclusions, therefore, seem
Justified:

1. In teaching knot-tying tasks by means of
instructional sound films, verbal descriptions of
acts and relationships assisted the learners, but
a very detailed description given within a short
time interval interfered with, and actually reduced
learning.

2. With a military population directive state-
ments in the film commentary which used the imperative
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mood, or the 2nd person active, were more effective
in promoting Yearning than the 3rd person passive
type of statements.

3. The temporal relation between the aural and
visual elements in sound films demonstrating knot-
tying nad some bearing on the effectiveness of the
films, in that a "leading" commentary seemed to
promote more learning than a "lagging" commentary.

It is possible that the level of difficulty and
complexity of the task are closely related to this
phase variable. Further research is needed to
establish the procedures for ascertaining the optimum
timing of picture and commentary in sound films.
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RECOMMENDATIONS

The recommendations which mey be offered are
tempered by the knowledge that tnere 1s no strong
body of' evidence to back them up for all situations,
yet it seemsappropriate to attempt to state some
general principles without beiny extreme in advoca-
ting sweeping reforms.

Writers, directors and producers of instruction-
al sound films might consider the following points:

l. Some particular level of verbalization is
optimal and care should be taken not to uver-load

the sound track with too much detall and not to
present the Iinformation too repidly, nor, on the
other hand should verbal descriptions of crucial
visual relationships be omitted.

2. For military trainees accustomed to direct
orders, strong directive statements may be more

desireable for promoting learning than the passive
statements which are often used in film comrentaries.

%. Where the learner must te alerted to a
relatlonship or detall to be presented on cue screen,
some advance direction in terms of seconds of
comnentary "lead" is desirable.
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Appendix A. Commentary ocripts

Script A.
Films No. II-III1

Low level commentary, imperative mood, record-
ed with sound "leading" (Film II), and sound

"lagging" (Film III).

"To tie a Bowlinc, pull cut about three feet
of line, and hold the 1line.

Form a small loop.

Pass the end of the line through this loop.
Pass this same end around the long end.

Then pass it through the small loop again,
and place 1t alongside its own longer end.
Hold these two parts, and pull the long part
until the knot is tight."

"The Sheet Bend 1s used to join two lines.
Cross the lines and hold them,

Loop the long part around its own end.

Grasp the short end of the line which is not
looped.

Bring it down and through the loop, and place
it alongside its own long part.

Tuke the long part of the other line and pull
the loops tight."

"To tie the Spanish Bowline, hold the 1line.
Form a small loop.

Bring a large lcop around the small loop.
Pin the crossover with the thumb.

Form another small loop.

Grasp the large loop and bring it up cliose
to the two small loops.

Put one of the large loops through the small
loop near 1it.

Grasp these two loops and the ends of the line
and pull tight."

- 3 »



Script B.
Film No. IV

s T

Medium level commentary, imperative mood.

"Po tie a Bowline, pull out about three feet
of line to the right, and hold the line.
Form a small loop above the line, by laying
the right end in front of the left.

Pass the right end of the line through this
loop from the rear.

Pass this same end around the lo.ug end from
the rear.

Then pass it through the small loop again,
from the front, and place it alongside its
own longer end. Hold these two parts,and
pull the long part until the knot is tight."

"The Sheet Bend 1s used to join two lines.
Cross the lines, with the left hand one toward
you, and hold thea.

Loop the long part on the right around the
rear of its own end., the upper left end.
Grasp the short end of the line which is not
looped.

This is the upper right end.

Bring it down and through the loop from the
front, and place it alongside its own long
part.

Take the lcng pnrt of the right hand line and
oull the loops cight."

"To tie the Spanish Bowline, hold the line.
Form a small loop above the line by laying the
right end in front of the leoft.

Bring the right end in a large loop around the
small loop from right to left.

Pin the crossover with the thumb.

Form another small loop to the right of the
first one, laying the right end to the rear.
Grasp the lower end of the large loop and
bring it up close behind the small loops.

Put the larger right hand loop through the
small right hand loop from the front.

Put the larger left hand loop through the
small left hand loop from the front.

Grasp these two loops and the ends of the line
and pull tight."

- 30 -
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Script C.
Film No. V.

High level commentary, imperative mood.

"To tie a Bowline, pull out about three feet

of line to the right, and hold the line with
the left hand.

With the right hand, form a small loop above
the line by laying the right end in front of
the left. The crossover is held with the left
thumb.

Pass the right enc of the line through this
loop from the rear, forming a larger loop below.
Pass this same end around the long end from

the reas,

Then pass it th.ough the small loop again, from
the front, and placs it alongside its own
longer end. Hold these two parts with the
right hand, and pull the long part with the
left until the knot 1s tight."

"The Sheet Bend 1is used to join two lines.
Cross the lines, about a foot from the ends,
with the left hand one toward you,

and hold them at the crossover with the left
hand.

With the right hand, loop the long part on the
right around the rear of its own end, the upper
left end, then forwarcd so that 1t crosses be-
tween the two short ends, forming a small loop.
Grasp the short end of the line which is not
looped. This is the upper right end.

3ring it down and through the loop from the
front, and place it alongside its own long
part. The parailel parts are held with the
left hand.

With the right hand, take the long part of the
right hard line, and pull the loops tight."

"To tie the Spanish Bowline, hold the line with
the left hand about four inches {rom the left
end, ;

With the right hand, form a small loop above
the line by laying the right end in front of
the left.
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Bring the right enc *n a large loop around
the small loop from right to left, leaving a
one foot loop below.

Pin the crossover with the left thumb.

#ith the right hand, form another small loop,
to the right of the first one, laying the
right end to the rear.

%1th the right nand, grasp the lower end of
tne large loop and bring it up close behind
the small loops, forming two medium sized
loops.

The crossover 1s held with the left hand.

Put the larger right hand loop through the
small right hand loop from the front.

Put the iarger lef't hand loop through the
small left hand loop from the front.

Grasp these two larger loops with the right
hand, and the ends of theline in the left, and
pull tight."
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Script D.
Fila No. VI

Medium level commentary, first person,

"I tie a Bowline by pulling out about three
feet of line to the right and holding the
line.

I form a small loop above the line, by laying
the right end in front of the left.

I pass the right end of the line through this
loop from the rear.

I pass this same end around the long end from
tne rear.

Then I pass it through the small loop again,
from the front, and place it alongside its
own longer e1rd. I hold these two parts, and
pull the long part until the knot is tight."

"I use the Sheet Bend to join two lines.

I cross the lines, with the left hand one
toward me, and hold them.

I loop the long part on my right around the
rear of its own end, the upper left end.

I grasp the short end of the line which is
not looped. This is the upper right end.

I bring it down and through the loop from the
front, and place it alongside its own long
part,

I take the long part of the right hand line
and pull tne loops tight."

"I tie the Spanish Bowline by holding the line.
I form a small loop above the line by laying
the right end in front of the left.

I bring the right end in a large loop around
the small loop from my right to my left.

I pin the crossover vwith my left thumb.

I form another small loop to the right of the
first ons, laying the right end to the rear.
I grasp the lower end of the large lrop and
bring it up close behind the small ioops.

I put the larger right hand loop through the
small right hand loop from the front.

I put the larger left hand loop through the
small left hend loop from the front.

I grasp these two loops and the ends of the
line and puli tight."
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Script E,
Film No. VII

Medium level commentary, second person.

"You tie a Bowline by pulling Hut about three
feet of 1line to your right, and holding the
line.

You form a small loop above the line, by lay-
ing the right end in front of the left.

You pass the right end of the line through
this loop from the rear.

You pass this same end around the long end frim
the rear.

Then you pass it through the small loop again,
from the front, and place it alongside its own
longer end. You hold these two parts and

pull the long part until the kaot is tight."

"You use the Sheet Bend to join two lines.
You cross the lines, witli the left hand one
toward you,

and hold them.

You loop the long part on your right around
the rear of its owa end, the upper left end.
You grasp the short end of the line which is
not looped, This is ti'e upper right end.
You bring it down and through the loop from
the front, and place it alongside its own
long part.

You take the long part of the right hand line
and pull the loops tight."

"You tie a Spanish Bowline by holding the line.
You form a small loop above the line by laying
the right end in front of the left.

You bring the right end in a large loop around
the small loop from your right to your left.
You pin the crossover with your left thumb.

You form another smell loop to the right of

the first one, laying the right end to the rear,
You grasp the lower end of the large loop and
bring it up close behind the small loops.

You put the larger right hand loop through the
small right hand loop from the front.

You put the larger left hend loop through the
small left hand loop froum the tront.

You grasp these two loops and the ends of the
line and pull tight."
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Script F.
Film No. VIII.

Medium level commentary, third person passive.

"To tie a Bowline, the line is pulled out
about three feet to the right, and held.

A small loop is formed above the line, by
laying the ri;ht end in froant of the left.
The right end of the line 1s passed through
this loop from the rear.

This same end is passed around the long end
from the rear.

Then it 1is passed through the small loop again,
from the front, and is placed alongside its
own longer end. The two parts are held,
and the lors »a~t is pulled until the knot
i1s tight."

"The Sheet Bend is used to join two lines.
The lines are crossed, with the left hand

one forward, and they are held.

The long part on the right 1s looped around
the rear of its own end, the upper left end,
The short end of the line which 1s not looped
is grasped. This is the upper right end.

It is brought down and through the loop from
the front, and is placed alongside its own
long part.

The long part of the right hand line is taken
and the loops are pulled tight."

"To tie the Spanish Bowline, the line is held.
A small loop 1s formed above the line by lay-
ing the right end in front of the left.

The right end is brought in o larger loop
around the small loop from left to right.

The crossover is pinned with the left thumb.
Another small loop is formed to the right of
the first one, the right end being laid to
the rear.

The lower end of the large loop is grasped,
and it 1s brought up close behind the small
loops.

The larger right hand loop is put through the
small right hand lo.p from the front.



The larger left hand loop 1is put through the
small left hand loop from the front.

These two loops and the ends of the line are
grasped, and the line is pulled tigzht."



Appendix B., Instructions to Subjects

"Instructions to SubJects"Cl)

"Take every other seat; do not sit on the seats
containing test materials,

"Remove your coais or jackets; place your 'Blue-
Jacket's Manuals' under the seat.

"You men are here to take part in a special
study of recruit training being made by the 0ffice of
Naval Research. You are to be tested today, so pay
close attention to everything I tell you, and follow
my instructions exactly. On the seat next to each
of you, there is a group of envelopes. Take the top
envelope in your lap, holding it flat, so that the
line inside does nct spill out. There should be a
vhite slip of paper on the upper left corner of the
envelope.

"Proctors, pass pencils to the men.

"Now print, on th- slip of paper, in the space
provided, your name, last name first, your first
name, and then your middle initial, if any. Below
your name, print your service number. Below the
service number, print your Eympany number and after
it the capital letter 'av, (2 A5 soon as you have
finished the first envelope, print the same informa-
tion on the others, keeping them in the proper order.
Be sure to print clearly.

"You are about to see some films which will
show you how to tie knots, After the films, you will
be asked to tie the knots. Do not touch the test
materiels until I give the signal., When I give the
signal to stop, stop your work. We cannot answer
any questions about the films, or while you are tying
knots, so tie them the best way you can. Do NOT look
at your neighbors; tie your own lines. The films are
very short, so watch them closely. Do you understand
thes directions?

"Be sure tc walt until I give the signal before

you touch the envelopes. All right: lights, first
picture.

= b8 e



(MOTION PICTURE OW Tii BOWLINE)

"Pick up the top envelope, take out the line,
and tie the knot.

(TIME ALLOWANCE OF 13 MINUTES FOR TYING)

"Whether or not you have finished tying the
knot, put the knot or the line in the envelope.
Pass the envelopes to the end of the row.

(REPEAT FOR TWO MORE KNOTS)"

&) When the subjects were admitted to the testing
rooms they were divided into two groups, desig-
nated "A" and "B". The instructions in the
two rooms vere identical, with the exception of
the identification of the group.

(2

or "B", depending on the room.
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TABLE 4

KNOT-TYING PSRFORMANCE: GROUPED-DATA ANALYSIS:
PROPORTIONS OF SUBJSCTS TYING sACH KNOT, AND
STANDARD ERRORS OF PROPORTIONS

Vegéix:n* - Bow;ineo/p She;t boe,gd Spagislggowline
I 164 43 .04 26 .03 .13 .03
II 339 .54 .03 2L .02 .20 .02
II1 171 .50 .04 .21 .03 .11 .02
Ivass: 170 .64 .04 .30 .04 24 .03
IVbss 167 .70 .04 .32 04 .21 .03
v 168 .54 .04 24 .03 20 403
VI 167 .64 .04 27 .03 .23 .03
VII 223 .66 .03 34 .03 .22 .03
VIII 218 .65 .03 .23 .03 17 O3

# See Table 3, page 1§ which describes each
film version.

## Although the film versions indicated as IVa and
IVb are identical, separate analysis has been
carried on throughout because the data for the
two films were gathered during different sections
of the study, and erroneous scoring of one knot
was suspected during one portion of the study.
See Tuble 7, and the discussion on page 26, under
Results, and on page 61, under Statistical Treat-
ment.

'11-9'
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TABLE 5

KNOT-TYING PERFORMANCE: GRCUPED-DATA ANALYSIS:
MEANS AND STANDARD DEVIATION3S OF DISTRIBUTIONS

AND STANDARD ERRORS OF MEANS

Vgg;Ton N M3 qa 6&
I 164 .82 .08 .006
II 339 .98 .09 .005
III 171 .81 .08 .006
IVass 170 1.18 .10 .007
IVbiek 167 1.23 .08 .007
v 168 .98 .08 .007
VI 167 1.1, .08 .007
VII 223 1.21 .08 .006
VIII 218 1.04 .08 .006

<

it

Mean scores were derived by assiﬁning
scores of "one" for success and "zero"

for failure to each subject for each knot)
the highest possible score for an individual
was three.

See Note (s#3#) to Table l.

s 5 =



TABLE 6

KNOT-TYING PERFORMANCE:

GROUPED-CATA ANALYSIS:

DIFFERENCES IN MIAN SCORES AMONG ALL FILM VERSIONS

Section of Film Differences among
Study Version mean scores#
i1 11 IVa v
I 15 L 3Gied .16
Level of 1I < 2035¢ .006
Verbalizatlon Ivay/ (=).19%
v
IVD V1 VII VIII
IVb/ (-)009 (")001 (-).19*
rersonal VI .08 (-).10
Reference VII (=)e17%
VIII
ks 111
Phase 11 (=).16%
Relationship 11

# Differences marked (#) are significant at the 5%
levul of confidence, those marked (:) at the 1%
level, and those marked (%) at the .1% level.
Positive differences favor the version numberod

at the top of tune columns.

¥ See note (##) Table l.

> 51

M R e 3 o B ey



KNOT-TYING PERFORMANCE:
TIED FOR ALL FILM VERSIONS:

GROUPED-DATA ANALYSIS:

TABLE 7

DIFFZRENCES AMONG FROFORTIONS OF KNOTS
DIFFERENCES AMONG PROTORTIONS FOR EACH KNOT TIZD.#

Section of Film Bowline Sheet bend Spanish wotww:m
Study Version I 11 IVa 'f I II IVva v I 11 IVa v
I 1l 20 o113t 02 .0l .02 o073 1l .07
Level of II .09% (=).00 .06 L0l .05 .00
Verbalization IVa (=).09 (=).06 (=).04
\'
Ivb V1 Vil VIIX IVb VI Vil VIII Ivb VI ViI VIII
H§ AlVooo Alvoom Alvoom Alv nom QON Al-v OOW* OON QOH. Alv cg
Personal Vi .01 W01 oo-N Alv -g Alv 0l Alv 08
Reference VII (=).00 (=) 12 (-).05
VIII
II 111 II III 11 11X
Phase
Relationship II (=).05 (-).03 (=) .09s%
11X

# Differences marked (#) are significant at the 5% level of confidence, those marked (#%) at the 1%
Positive differencez favor the film version

level, and those marked (i=st) at the .1% level.

numbered at the top of the columns.
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TABLE 8

CHI SQUARE TESTS O} KNOT-TYING PERFORMANCES:

GROUPED-DATA ANALYSIS

Section of Chi
Study Square
Level of verbalization 13.81

(Films I, II, IVa, V)

Personal referencest 8.80
(with bowline)
(Films IVb, VI, VII, VIII)

Personal references# 8.26
(without bowline
(Films IVt, VI, VII, VIII)

Personal references .54
(bowline only)
(Films IVb, VI, VII, VIII)

Phase rela%ionship 6.37
(Films II, III)

d/r p
6 .02
6 .20
3 «J3
3 «95
2 .03

# Because of some erroneous scoring during part
of the personal refersnce section of the study,
the analysis for that section 1s given several

ways, with and without the bowline,

and for the

bowline alone., It seems clear that there are
significant differences among the film versions
when the bowline scores are not considered. See

note to Table k.

-8
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TABLE 9

KNOT-TYING PERFORMANCE: RANDOM-HALF ANALY3IS OF DATA: COMTARISON WITH CROUPED-DATA RESULTS

Film versions

and knots Differences in Standari errors of Probability values

compared proportions differences Random-half Grouped-data
Lavel of No. of comparisonx - No. of comparison No. of comparison
Verbaligation 1st 2nd 3rd Lth st 2nd 3rd Lth 1st 2nd 3rd Lth
I versus IIs ’

wawwa ONH OHO QON OHO OHW QHW Oow -ro Omm OOM

m,.oﬂ ga 'OCU loou. QFH oom OHN QHN QNO OWO ouo QWW

mga“’ mo.ng .Hm .8 .ow .oq .HH CHO .ou .rm .u\N .om
I versus IVa

Bowline o2l - - .2 300 AT .09 .13 .13 .02 01 .19 .00

Sheet bend 06 04 .19 L9 12 .12 A8 .73 .10 .l

Spanish bowline dk .21 .11 .07 .10 .10 .06 .03 .30 .01
I versus V .

Bowline 17 W37 .21 .10 .13 .13 .07 .01 .10 .05

mg°¢ ga OHO -ag '.g oom QHH OHN QMU Q-NN DNO o-No

Spanish bowline J1 9 .17 Ak .07 .10 .11 JA0. 0P .18 .09
II versus IVa

Bowline A2 .00 .15 .09 .13 .13 .20 .99 .24 ol

Sheet berd 07 .09 .09 .08 .12 .12 .37 L .Lb .15

Spanish bowline 06 =.01 .02 08 .10 .11 L6 .90 .87 .23
II versus V

wO‘H“g ou.m -.g «12 oow ou.r ou-w QOW O.N.N owﬁ .W@

Sheet bend =01 .13 =.02 08 .12 .12 91 .27 .85 «99

Spanish bowline 02 -.03 .7% 07 .10 .11 76 .76 .57 .96

(Table continued on next page)
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Film versions
and knota
compared

Jhpee relstiemidp

ITI versus- I1I»

Differences in
Proportions

Bowline l-ouzm log .loom

Sheet bend -0? ~,02 loom
mgg dag lop .IOON lon

No. of comparison
st 2nd 3rd ULth

TABIE 9 (Contirmed)

Standard errora
of differences

No. of comparison
1=t 2nd 3rd Lth

.09 ..09
«08 .08

07 .07 .07

Probability values

Random-half Orouped-data
No. of comparison

1st 2nd 3rd 4th

ou.o QE OQH. oww
28 .78 .54 A5
Jd2 77 .02 .01

The first of the three comparisons is direct, while the other two are made through intervini.g

£ilm versions. See the discussion ¢f the experimsntal design for a uescription of the procedure.

3

Positive differences favor the higher rmumbered film version.

For version VII versus VIII the first two comparisons are direct, the other two indirect.



TABLE 10

KNOT-TYING PERFORMANCE WITF AND WITHOUT
FILM INSTRUCTION

Spanish
Type of N Bowline Sheet bend Bowline
Instruction P &P p 4P p 6P
None 112 07 02 .03 .02 00 -=-
Film
Instruction 114 .52 .05 .31 .O4 .21 .04

# Subjects in this control experiment were not in-
cluded in the rest of the study, but were drawn from
(‘ the same general trainee population at the time
the main experiment was carried out. The experi-
mental procedure was the same as for the main study.
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TABLE 11

Part I: SCORES ON NAVY GENERAL CLASSIFICATION TEST*

Film
Version N Mean -3 &n
I 15 55.4 8.18 .66
II 32 22.2 8.41 A7
Ig i57 2 .g 8.%2 g%
a 5. 4 . 7 .
IV 123 53.6 g.7¥ .68
v 161 54.4 8.52 .63
VI 16 22.1 8.64 .6
VII 20 .6 8.22 57
VIII 2% 53.8 8.46 .50

Part II: ANALYSIS OF VARIANCE: NAV! GENERAL CLASS-
IPICATION TEST

3::3:13:: a/tr g::a:{s g;::.re F ratio*®
Total 1688 119/24.9 70.93

Between Groups 8 570.8 71.35

Within Groups 1680 119154.1 70.93 1.01

# Navy standard score for this test is M = 50,
‘- 100

- ’005 = 109‘
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TABLE 12

Part I: SCORES ON NAVY MECHANICAL APTITUDE TEST#

Film
Version N
I 15

I 32
III 157
IVa 150
IVb 167

' 161

VI 163
VII 208
VIII 206
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Part II: ANALYSIS OF VARIANCE: NAVY MECHANICAL
APTITUDE TEST

Source of -
Variation q,f
Total 1688
Between groups 3
Within groups 1680

Sum of Mean
Squares Square F ratiosi

113,700.4 67.36
689.4 86.18
113,011 67.27 1.28

# Navy standard score for this test is M - SO,CrE 10,

#w P05 = 1,95
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Appendix D., Statistical Procedures

Basic statlistical assumptions. In order to make
expliclit the various hypotheses and assumptions under-
lying the statistical techniques which were used in
the anelysls ol the data ¢f this study, the design of
the experiment is reviewed below.

It will be recalled from the discussion of the
experimental design, that the experiment was performed
in three sections, each of which was considered inde-
pendent of the others. All possible independent com-
parisons for each pair of points within a continuum were
to be made. No comparisons were made of interaction
among dimensions. ‘

The test unit for each of the comparisons was a
group of about 120 Naval trainees, divided randomly
into two groups of equal size, cach of which was shown
a different film. Since this administration of test-
ing left the portion of the experiment on phase rela-
tions with only one comparison, based on a relatively
low N, two additional replications of that section were
made, so the sample sizes were comparable with Lhose
for the other sections of the study. In addition, since
the personal reference commentaries differed from one
another by only the interchange or addition of a handful
of personal pronouns, it was thought advisable to make
an additional replication for the comperison which yleld- -
ed the largest individual difference in proportions.
This turned out to be the comparison of 2nd with 3rd
person, that is, films VII and VIII. Examninatlon of
Table which contalns the number of subjects for each
version will illustrate this point.

The assumption as to the validity of the perform-
ance task as a measurement criterion was the usual one
with respect to face validity of perforw.. e, as a
measure of learning from films demonstrating the task.
It was furthermore assumed that random sampling would
hold to chance levels any differential effects due to
differences in knot-tying ability or variables relevant
to this ability in the population.

The sampling assumption was met in practice by
several cumnulative procedures. First, though the
sections of the experiment were given an arbvitrary



order of administretion, the comparisons within each
section vwere ordered by means of a table of random
numbers. Then, all trainees enterin, the Naval Center
during the period of the testing were used in the
experiment. Also, in the random-half method of analy-
sis, any two I'ilms were compared within the confines of
random halves of a pair of recruit companies which had
entered the Center at the same time, and had worked
tozether, This randomization was achieved by splitting
the companies into two groups by choosing men alternately
from a marching column arran.ed according to he'’ _nt.

In the grouped-data method of analysis it wae
assused that the entire populution of subjects was homo-
geneous with respect to knoc-tying ability and relevant
variables, thus data secured for each film version could
be added together to provide large samples, to reduce
the staudara errors of the measures used for the analy-~
sis. This agsumption has been mmet, as will be shown
later .

Stautistical Treatment

Grouped-data method. The information acquired for
each i1lm version within each section of the experiment
was ag.reguted into a single value in terms of the
dichotomous scoring used. There were two important
gspecial cases. Fllm version II was used in two sectlions
of the study (see Table 2 for a description of the film
criteria). Complete data for this version were adied
together. Film version IV was also used in two sectlons
of the study. However, it was found thut one group of
scorers was assigning erroneous values to bowline scores
during.the personal-reference section of the experiment.
Therefore, the data for this ssaction were separrted from
the data gathered during tne _evel of verballzation
section for the same film, and the {ilm was carried
through the anslysis as "Film IVa"™ and "Film IVb". ( iee
Table L, Appendix C.) In additlion to this precauticn
it was found advisable to apply chi square tests to the
personal-reference section of the study, with and with-
out the bowline scores included. The tests showed that
with the bowline data included, there were no signi-
ficant differences; the differences without the bowline
were statistically significant.

As a general procedure, tne cnl square test was
applied to each of the three sections of the experiment,

-6l -



before the individual differences were compared, to

test wheti.er capitalization of chance differences might
occur (kMcHNemar, pp 209-210, 11). In testing the indivi-
dual differences, the formula for the standard error of
the differences between proporticns was:

6D = A Lyt +

where and (desibned to approximate population
values) were ogtained from the grouped data for the fila
versions being c.mpared, a procedure which is justill-
able, according to McNemar (11, page 76).

In order to obtain overall scores for each film
version, and to use all information from all three knots,
a total score was calculated for each subject, with a
score of "one" assigned for success, and "zero" for any-
thing else. The mean scores secured were analyzed by
the CR technique. In this case the standard error of
the dil'ferences between means used the usual approxima-
tion (3 pp 56-57) for population variance involving N-1
in tae denomingtor, which mas as follo

_ Ni + N vlz
(D/m, - N */'73‘2 N
where sy and s, were the varjances cf the sample distri-
butlions involved.

Random-helf control method. The information from
each administration of test films was arranged separately
in order to test each of tne possible differences within
each section of the study. The experimental design pro-
vided, for any palr of points on the level of verballza-
tion dimsnsion and the personal reference dimension, one
direct and two indirect comparisons. In addition, in
the personal reference section there was an added direct
comparison of films VII and VIII, while in the phase
relationship section there were three direct comparisons
only. The date for this method are presented in Table §
Appendix C.

Tne CR technique was used to evaluate the signifi-
cance of the differences. Where the comparisons were

direct, the standard mula used was:
""' ?I fvz ?’
§Dp - v S

anere p) and p, were values {rom tho grouped-data for
the two ['i1lm versions involved, since these were consid-
ered to be best estimates of population values (11, page
76). 'When the indirect comparisons were made, the
standard errors used were:

f":‘h 1“9’ 4’9’
§Dp - v Lyt Do Puie
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(these were actually standard errors of differences
between differences{ where the p,values were obtained

in the same manner as outlined above. These tests led
to independent probability figures for each comparison.
In order to compare these with the probability figures
secured in the grouped-data analysis that figure is also
listed for each paired comparison in Table 9. It will be
noted that some differences in signs were found in the
random-half analysis, These differences prevented the
application of a transformation of the independent prob-
abilities to an overall figure, suggested by Lindquist
(8,pp 46-47). However, a general idea of the comparison
of the two methods can be obtained by examining the
several values for the random-half control analysis and
comparing them by inspection with the grouped-data
figure.

Population tests on relevant variables, In order
to justify the assumption of homogeneity of variance,
with respect to knot-tying ability c.ud other relevant
varisbles, which was made for the grouped-data analysis,
and to obtain some measure of the degree of relat!on-
ship which might exist between Navy classification test
scores sand knot-tylng, analyses of variancs were carried
out on the General Classification Test anc¢ the Mechanical
Aptitude Test scores available for 1689 subjects of the
1787 used in the experiment. Bi-serial correlation co-
efficients were used as the measure of relationship be-
tween the two kinds of test scores and knot-tying. These
were evaluated for significance by usiang the standard

error formula given by McNemar (ll):f;vz - ~/I;'223

In order to further another project of tﬁé’?ﬁstruc-
tional Film Research Program regarding the characteris-
tics of film learners, a verbal intelligence test (the
Verbal-Meaning section of the Science Research Assoclates
Primary Mental Abilities Test, developed by L. L. and
T. G. Thurstone) was administered during the level of
verbalization section of the study. The results will be
published in another report of the Program, However, a
prelimirary analysis of variance showed that the popula-
tion used in the level of verbalization section of the
experiment, was homogeneous with respect to perforiance
on this test.
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