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The purposs of this study was to investigate the relationship
betwesa the order of sentences in a message and the conprehension
of that message by the intended vreceiver.

The independsnt varisble in this study was sentence order.
The twe dependent variables wers (1) comprehension of the message
a8 measured by close prosedure and (2) velative redundancy of the
message as estimated from the responses of subjects to blanks in
a mutilated form of the messsge.

The general hypothesis of the study was: Successive steps
of vemoval from the "besause” ovder of seatences will reduse the
sessuvecy of tespondents’ predietions sbout the missing parts of
the message.

A fifteen sentence ntssags was written and arranged ia a
“because” erder. Sentences were thes tramnsposed ia the message
eveating six altermate forms. The six sltermate treatments range
from sevem to forty-thres transpositiens from the origimal order.
The seven treataents vere prepaved for close procedure and prudm.
along with & coutrol message, to 140 subjects (20 per treatment).

The mean close proportion end the avarsgs relative emtropy
were ecomputed for each trestment. inm eralysis of variance was used
to test for differemees smong mean closs and eatropy scores for the
sevea treatments. Rank order correlation coefficients were also
eomputed to determine the relationship between the number of

transpositions from the "because" order, the mean cloze scores,



Donald Keith Darmnell

and the average relative redundancy for the seven treatments. In
addition, judgments of difficulty, interest, and utility were
obtained from each subject, amd & Pearson r computed to determine
the relation betveen aa individusl's close score and each of his
evaluations of the message.

The conclusions of the study were;

1. There wvas a significant relation bestween c¢close scores
and the transpositions from & 'because’" order.

2. There were significant differences among relative redundancy
ecores for the seven treatments, but the rank order correlation be-
tveen relative redundamey and transpositions from a "because' order
wvas not significent.

3. No evidemce was obtained of a relation between close scores
snd judgments of difficulty, imterest, or utility.

An alternate method was suggested for obtaining approximations
to a given order of a message, and & correction was made in the
procedure for sstimating the proportiom of relative entropy from

the responses of a grewp of sudbjects.
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PREFACE

The commmication process often involves two people, and
always involves two voles, the source and the destination.

A different classification can also be made of the communication
actors, the initiator and the respondent. The initiator and

the respoadent may be discriminated by the fact that a willingness
to expend the necessary effort to accomplish a specific purpose
may be assumed on the part of the initiator but mot for the
intended respondent. That is, when one of the actors initiates

e commmication it may be assumed that the ratio of expected
reward to the expested sffort is equal %o, or exceeds, wmity.

The initiator may assume that the probability of the desired
response is approximately equal to the perceived reward/effort
ratio for the respondeat; (for example, Lif he is certaim that the
intended respondeat kaows what rvesponse is desired). BHe may,
then, wish to incrsase tho' probability of the desired response by
decreasing the effort that will be required of the respondent im
giving that response, if he cam do so without reducing critically
his own reward/effort ratio.

Commumication research is directed toward those variables
which affect the reward/effort ratio, and one of its goals is to
minimise the total effort required of the actors in a given

communication chain. Even in the simplest form of the commmication

iv



chain, howsver, vhere the initiator performs the source, encoder,
and transaitter functions, and the respondent performs the receiver,
decoder, and destination functions, it is not easy to select the
approach that will require the minimum total effort.

A mumber of different approaches might be taken. For example,
the hithtor could select s very redundant code--one that uses &
large mumber of o‘y-boloi in ril.atton to the noimt of information,
knowledge, to be transaitted--intending to mintatise the load on
th encoder and decoder fuﬁéum. This lpp,rou:i, however, tends
to increase the burden on the transaitter snd receiver functions
and may result in mo itgntﬂ.unt change in the toﬁl effort expended.
The opposite approach could also be adopted, to minimize the ratio
of symbols to content, but again the result is s shifting of effort
from one funetion to another rather than a reduction im the total
effort of the system. A third approach (the ome most often adopted)
is to minimise the effort required of the initiator or the respondeat
vith the conuqucnco. that an excessive burden is placed on the
other., As has been suggested, the solution to the problea is not
an easy ome. |

The mhonul approsch adopted in this study is (1) to
hold the number of symbols constant, (2) to vary the order of the
symbols, producing seven treatments of the message, and (3) to
observe the behaviors of roipondento to see if there are differential
effects among the treatments. If significant differences are
observed, and 1f it 1is assumed that the same amount of effort is
expended by the initiator and respondent on each of the seven
treatments, then, that treatment which shows the greatest effect

v






(e.g., yields the highest mean comprehension score) can be said to
roquire the least total effort in the transmission of & constant

amount of information.
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- INTRODUCTION

The purpose of this study is to fnvestigate the relationship
between the order of sentemces in & message and the comprehension
of that message by the intended receiver. The assertiem has boem
made repeatedly by suthors of textbooks and teachers of English
composition that it is important to attead to order iam creating &
written or spokem message. That is, if sa individwsl tranemits &
mnessage in vhatever order the wmits ocews to him, the desired effect
may mot be obtained, while another ordexr of the same wmits might
achieve the desived effest. The present research is an attempt to
obtain some empirical support for a specifis assertion which is

dedueibla from the more gemeral one stated above. This specifiec

sssertion is that geatence oxder ip s signifiesnt fagtor in the
souprebemeton of English messages.

The sigaifisanse of the study liss met iam proving the experts
right or wrong but in the possibility of ineressing the efficiency
of ecommnication. There are several reasons for assuming that
order makes a difference in the meaning elicited by a set of
symbols (compare dad with bad, back oyt with out back, or 12 with
41), but there is no reasson to assume that ons srrangement is
mecessarily more difficult to produce than any other.

The method of this study is to compare mean comprehemsion

scores for groups of subjects on treatments of a message which






differ only in the order that the sentemces occur. The semtemse is
chosen as the unit to be manipulated because: (1) the effest of
order on comprehension can be clesrly demonstrated at the lower
levels, (2) it has oftem been asserted that there 1is a 'best”
ovder for the larger wmits, aad (3) at lesst ome imvestigatiom at
8 higher level (paragraphs) failed to yield a significamt result.
It is assumed that an effect of semtence order cam oaly be
predicted if dependency can be demonstrated betvesan the sentemces,
and if the destination is cogaisant of the dependemecies. With
that assumption, the following definitioms are eritiecal to this
study;
1) Civen a sst of wits, (a), (b), and (e¢); givea that
wait (a) occurs, if one can predict the occurremese
of (b) or (c) with greater than change suceess some
degree of dependency obtains betwveem the uatu (a),
(b), and (e).
2) Given a message, to the extemt that the order of the
units is determined by a dependent velationship be-
tween units there is structure im the message,
3) Givem a strustured message, to the extent that the

destination has aceurate expectations about the
ordering of the wnits within that message, the

destination is organised.
The definitions of other eoncepts pertimeat to this study

must be withheld -;-nmily wntil they can be presented ia
theoretical perspective; however, the moci of the preseant
researeh cam now be restated. It is to investigate the relation
betwveen structural variation and organiszatiom.

This study is to be preseuted in four parts. Chapter I in-
sludes a theoretical backgrmd for the research, a description of

the messuring instrument, the general hypothesis, and s rationale.



Chaptexr II includes the design of the experiment and a description
of the techaique of admimistration. Chapter 1II reports results of
s statistical anslysis of the data. Chapter IV {acludes a short
summary of the experiment, conclusions, a discussiom of the results,
soms cbservations about Information Theory, and finally, suggestioms
for further research.



CHAPFIIR I

This chapter includes a theoretical bukgrm for the
Mh. a description of the measuring tiutn-nvt,' the general
hypothesis, and s luuou'l.o for the study.

INFORMNATION, STRUCTURE, AND ORGANIZATION

A major part of the ressoming bohhd the preseat stwdy is
based on Informatiom Theory. It is therefore importaat to in-
troduce at this early point soms of :h‘ eoneipt'o of that theory
and to define them lingutstically and mathemstieally. Oue of
the central concepts of information theory is information or
sutropy. These terms are commonly wsed with divergent mesnings,
information referring to "knowledge," and entropy, in the theory
of thermodynamics, being associated with the jrobcbtllty of &
given distribution of momeatun among molesules. In information
theory, however, the two terms are equivalent, referring to the
ungertaiaty or lack of kmnowledge in a commmication systea.
Warren Weaver expresses the general mesaning symbolized by the
terms in this way.

Eatropy associsted with & situation is a messurs

of the degree of randommess, or "shuffledness"

if you will, in the sitwation.... Thus for a

communication source one can say. . . "this

situation is highly organised, it is not

eharacterised by & large degree of ramdomness

or of choice -~ that is to say, the informstion
(or eatropy) is low."l

lclsude K. Shanmon and Warrem Weaver, The Matbematical

. Yheory of Communication (Urbana: The University of Illinois Press,
19"). | I 103. 4



From this explanation, it would seem that a negative relation
obtains between entropy and organisation. S§ince organization {s
8 key oconsept in this study, a mors exact definition of eatropy is
required to establish this relationship,

Givea an information source which is producing s message by
suscessively selecting diserete symbols from a set of symbols, if
the symbols are independent and ’oﬁmlly pfobablp that souszees bas

mximm eutropy. The valus of maximum entropy for a set of p symbols
may be expressed
H max = “("}'\ 1031 ‘6!\')-

Thus, 1f 3 equals four, B max s & (-k log, k) s 4 (.5) = 2. That
is to say, a sitwation in which the source must decide between four
equally probable alternatives contains two "bits" of informationm.
he maximem nwmber of "bits of informatiom" or "units of entropy"
in a system 1is equal to the number of times the mumber of alternatives
must be divided by two to obtain a quotient of ome.

Givea an informstiom source which is producing s message by
suscessively selecting discrete symbols from a set of symbols, if
the probability of choice of the various symbols, at any stage in
the prosess, is dependent on the previous choices the source has
Jess thap maximwm emtropy. In the situation where the symbols are
dependent or waequally probable, the expression for the absolute
(observed) entropy is

H:"[p' logz Pt Pa loga Pr* "+ pn ,OgaPh].

Thus, 1f 8 equals four as in the previous example, and p., prs P2,
and p4 oqual .50, .23, .13, and .10 tup&:ttnly. the absolute entropy



of this system equals 1.7427 "bits." The rslstive emtropy of this
systeam {8 the ratio of the actual emtropy to the maximwm entropy
ox .8713 (871), and ene minus the relative emtropy is the gelative

Jedwndsncy of the system. A formmla for expressing relative
reduadaney fonmcz '

-2 pi lo9a pi

[“‘(% loga #)].
1f, in faect, eatropy u‘mativcly zelated to organizatiom, than a
fﬁoittn :;chuon should obtain betwesn orgamisatiom and redumdancy.
At various points throughout the remsinder of this thesis it will
be convenient to refer to either emtropy or redwmdancy, but in each
case, the obverse 18 implied. | |

| The eomcept of iohti.vo entropy sssumes a determimer or deter-

mnimers. Without predeterminatioa the souree would alvays have
coﬁlotc freedom of choigo - maximm entropy would obtain. For
the buman source the dctordmu are the rules which the source
adopts for the construstion of a perrtigular message. These rules
may be of three types: (1) those which are commonly accepted ia a
language commmmity (e.g., frequency of previous usage), (2) those
which are based on .”“'u‘ agreemeat botvai the source and
destimation, and (3) those ma the source selects arbitrarily.

21b1d., pp. 103-106. Tsbles are available for (-p log.p )
in E. B. Nevman, "Computationsl Methods Useful im Analyzing &

Seriss of Binary Deta,” Amr%g; Journal of Psyehology,



The significance of the distinetion is that for each of the three
types there is s differeat prodability that the source and the
destination will agree om the set. The existence of the third
possidility arguwss that emtropy is a characteristic of the source,
end that a comsideration of relative aatropy as & charecteristic
of a message or & langwage involves the assumption of ome of the
first two types of rules.

Suppose & givea souree composes 8 message and transmits part
of it to & receiver who is expested to complete the message (i.e.,
play the source role). The relative emtropy of the two sources ia
composing the withheld part of the message, and consequently the
tvo versisas of it, would be expected to differ to the extemt that.
the rules they have adopted differ. Therefore, to the extemt that
the two versions of the withheld portion of the messsage are similar
it ean be asswmed that the rules adopted by the two sources are
similaz. And, 1f the two versions of the message are identiesal, or
very similar, 18 would seem to follow that the situatiom is highly
redundent for both sources, or that the withheld part of the message
sontains little “imformatiom."

Bow 1t 1is possidle to contrast and compare the three basic
consepts of this study. Given a set of symbols among which depemdent
relationships obtain, and givea that a message is constructed from
the set: if the erder of the symbols ia the message is determined
by the dependent velationships there is gtructyre in the message;
1f the order is determined by the rules which the source has adopted
there is yedundancy im the source; and if a receiver is able to






predict the symbols and the order of the symbols with greaster thes
chance success there is organigation in the destimation.

1f, for a given message, mmmmn@.uamm
aze based omn & knowledge of dependent relaticmships in the sywbel
set, the proportion of velative redwmdsnsy ia the source is equal
to the degree of strusture in the msesage. 1If, for & givea message,
the soures and the reseiver adopt the same rules, velative redundancy
and thdqmetou—muo.anqnl. If, for a givea message,
both of these conditions are met, velative M atrusture,
and orgsaisation have the sems valwe.

CLOZE FROCIDURE

| Close precedure is the measuring imstrumsat chesem for use in
this etudy. It is defined by its ozigimator as "a peychological
tool for gawgiang ths degres of mlem (1) th
encoding hadits of traasmitters and (1) the desoding habits of
veceivers.”S The procedure is quite simple. One takes a writtem
wessage and deletes & portiomn of the words. The deletiom is per-
formed in euch a way ss te be independent of the words themeelves;
1.0., from a vrendem start every N:" word is deleted. This is done
besause "it seums necessary to let the essurremces of all sorts of

words be ninunud ascording to the preportioa of their occurremse. nh

’wn.. Lewis Tayler, "Application of ‘Close' and Entropy
Measures to the Study of Contextual Constraint im Samples of
Contingous Prose " (wnpublished Ph.D. dissertation, The
University of Illimois, 1954), p. 3.

‘pu.. p. o






Blanks of miform size replace the deleted words, and the mutilated
message is preseated to & group of sudjects who attempt to replace
the miseing words. The number of deleted words which a subject
correctly rsplaces is his "eloze scors,” which may be represented
a8 & proportion for comparstive purposes. S

" The “close seors' forx & givem subject snd a givem passage
is takem to be & measure of the degree of correspondemece
betwesn the langusge habits wsed by the source while
"encoding" the message (fitting sequences of language
symbols to the meaning) and the language habits used
by the receiver while ''decoding" it (fitting meaming
to the mutilated message) and, on the basis of mesning
perceived, attampting to encode those elements that
vill make the messsge's form whole again.’

Ia a later publisatien Taylor aaticipstes sems of the questions
that might arise and gives these answers:

findings wp to mov iadicate that the sasiest ways of
applying close procedure may be best for most uses.
There seems to be little advantage ia preslassifying
words and limiting deletion to them, and mo advantage
to putting oneself to the trouble of judging and
scoring symonyms. Also, it appears that sn every-
fifth-word deletion system spaces blanks as far aparxt
as they meed to be., Further, a series of about 50
blanks is roughly sufficient to allow the chances of
mechanically selesting easy or hard words to cancel

out and yield a stable score of the diffigulty of a
passage, or the performance of an individual, despite 6
what spesific werds the counting-out process may delete.

Sema iaformation about what cloze measures as well as fin-
formation about its reliability is provided by the following

corvelations. In a befere-after learning experiment, elose sscores

’m- o PPe 3-3.

“wum L. Taylor, "Recent Developments in the Use of Close
Procedure,” Joygnalism Quarterly, XXXIIX (Winter, 1956), &8.
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were obtained along with comprehension scores from iwndependently
valtdated multiple choice tests and AFQT intelliigence scores.
Cleas correlated with the 'before" comprehension test .70 and with
the "aftex" couprehemsion test .80, Close correlated with itself
before snd after .58. Comprebension scores correlated with AFQT
.65 sod .70, wvhile close and AFQT corrslated .73 aad .74. All
these £'s are significent at the .01 level aad all ave large and
mtttv..’

Cloze procedure was origimally imtended as a measure of
“seadability.” Previous research ia that ares had M shat
messages could gemevally be ranked asserding te diffigulty by
eonsidering 8 very few verisbles. The Bale-Chsll formsls, for
exsmple, is based on sverage semteuce length sad perceatage of wa-
familisr vords.? The Flesch formula eoustders the mumber of words °
por sentence and the mumber of syllables per hundred words.” It
was evident, however, that these formulas did met take isto acsomt
all the variables chtﬁttut remdability. “One wmay thiak of clese
procedure,” says ‘!‘cylof. “as thyowing all poteatial readability im-
fleemces is & pot, letting them imtersct, thea sempling the result."l0

T1bid., 4S.

‘uur Dale snd Jeamme $. Chall, "A Formula for Predisting
Readsbility: Instrwetions,” Edwcatiomal Research Bulletia, XXVII
(Pebruary, 1943), 37.

’mdclph Fleseh, "A New Readability Yardstiek,” Jourmal of
Applied !_c_zchalqg. XXX1X (June, 1948), 223.

mwum L. Taylor, "'Close Procedurs’'; A New Tool for
Measuring Readability,” Joursalisa Quarterly, XXX (Pall, 1953), 417.
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Close tests correlate highly wicth findings of the Dale-~Chall and
Flessch formulas om standard materianls, but when the mechanical
formulas are applied to noa-standard materials eloze seores seem

te be better measures of real difficnlty.u

- Cloze scores, then,
may be an index of lesraing, comprehension, intelligence, or message
difficulty, and it is s matter of control that determines what they
index in & partiecular situatiom.

The practical significamce of close procedure for this study
1s that close prosedure is a method of obtaiming predictions from
an individual. It {s assoumed that an imndividusl's predistioms ave
am index of his expectations. The proportiomn of his predietions
that are "eorrect” s, them, an estimate of his organisatiom, and
ths wmean eloze seore for a group of subjects {s an estimate of the
sverage organization those subjacts have ia relatiom to a given
message. The assertioa that cloze scores are aa index of organisation
in addition to deing an index of learming, conpr.hiuim. ia~ |
telligence, or messege difficulty, showld mot be surprising, sines
all of the latter concepts are certainly related to the process of
forming cewrect expectatioms (organizatiom).

By obsaxving the predictions of groupe of subjects, some in-
formation can be obtained about the choices that 2 scurce has wader
spscific comditions and their relative probabilities. From these
en estimate of the relative redundangy or emtropy of am "average"

seurce can be calculated. To obtaim this estimate omes treats each
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blank of the mutilated messaga & a discrete system anc the response
of sach subject as a possible outcome of that system. By computing
the probability of each word's oceurrence, it is possible to approxi-
nate eupirically the degree to wvhich the blank i{s determined by its
mtoxt.u Maximum entropy would then be indicated if all subjeects
give different responses to a blank, and zero entropy if all swbjects
give the sames response. CGiven the responses of a group of subjects
it is possible to compute maximunm entropy, relative entropy, and the

relative redundancy of a particular blank (see pages S and 6). The

average entropy or redundancy for the message is simply the aritimetie
mean of those scores for all blanks.

Taylor offers still another measure that may be cbtained in the
same computations, that of "misdirection." The cloze proportion
(proportion cof right answers) is removed from the sat of alternatives
and an emtropy value cooputed from the remzining responses. This
absolute value is then divided by the maximm entropy valus for the
whole system to obtain remaining relative emtropy. Remaining
relative entropy plus the cloze proportiom subtracted from ome gives
the misdirection figure (i.¢.,CP+RRH+M=1 )‘13 Tabla 1 shows
s sample calgulation of entropy, redundancy, close proportion, and
mfsdirection. This tadble assumes tweaty respondemts for & single
blank, of whom ten give the right answer, five give a single wrong

answer, and the remaining five give differeat wrong answers.

u‘hylor, “Application of 'Cloze’ and Entropy Measwres. . .,"
p. 18,

13
bid., 59-61.
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TABLE 1.--Sampla Calculations of En%ropy, Redundancy, and

Misdirection
Responses Frequency _Proportion -p _loga P
a 1 .05 0.2161
b 1 .05 0.2161
c 1 .05 0.2161
d 1 .05 0.2161
] 1 .05 0.2161
f 3 «25 0.5000
g (cP 10 =50 0.5000
1.00 2.0805
Maximum entropy s 20 (0.2161) = 4.3220
Relative entropy s« 2.0805 / 4.3220 s .46
Rel. vedumdancy s 1,00 - .46 s .54
Cloze proportion = 50
Rem. rel. emt. = 1.5803 / 4.3220 s .36
Misdirection = 1.00 - (.50+.36) s .14







14

A TREATM™NT OF STRUCTURR
Becnuse eloge procedure requires a message approximateiy 250
worde in length, and becausa the Flaesch formula indicates that a

sixtean word sentence ig fairly cifficule, it wae decided to create

a fifteen sentence message. Since it would be impossible to vary
structure through all possibla orders of fifteem senteunces (there
are 15! possible orders) it was necessary to select a specific kind
of massage structure. .

The "because” order seemed to provide the mecessary conditioms
for a struetured message since, as Mills says, “"There is one essential
telationship among ideas; each subpoint must assist in proving the
point to vhich it is immediately subordinated. . ."u In the "because’
order the test of subordination is the insertiom of "for™ or

15 Cooxdinate

“bacause’’ between 2 topic point and its subpoints.
subpoints wnder the same heading can be connected by "and" and
ave logically interchangable.

Adxittedly, a 'bacause” ordar outline is not the way to
structure a message, nor is it applicable to all kimds of materials,

but it {s one way on which many authorities agree, and is therefore
selested for testing the hypothaesis.

ucln E. Millse, c%ggu_qg the Speech (New York: Preatice
Hall, Ise., 1952), p. 207.

1
sgid.; and Donald C. Bryant and Karl R. Wallace, Fundamemtals

of Public Speaking (New York: Appleton-Century Compamy, Ine.,
1947), ». 229.
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To siup.ify the process ol creating s message a fifteen unit
outline in skeieton form was set up and sentences which met all the
requirensats for logical subordimaclon anud coordination were writtea
to fit. Two independenc julges vecrified the writer's judgmusnt. Am
outline in wilch esch mein poiut has the same number of subpoints
was used to equalize contextusl Jdifferences and to siwmplify the en-
perimental manipulations of structure. The resulting message, is
outline form, can be foumd im Appendix A. The dependency between
sentenees (s claar; given any one eof the mejor heads, ouly two eof
the fourteea other sentences may logically follow; givem ene of
those, there are two coordinate pointe which may follow.

AYPOTHESIS

The general hypothesis of this study is:

Successive steps of removal from a "becsuse" order will reduce the

sceuricy of respondents’ predictioms about the missing perts of the
nessayd,
RATTONALE

The general hypothesis stated ebove is & conclusion based on a
series of premisss. These are;

1; Structure in a system increases the internal predictabilicy
of the alements in that systea.

2) The “because” order is a kind of strwsture.

3) The ''because” n«r is a familiar patteran to most users
of English,

4) Language wsers are capable of responding to variatioms in
structural predictabilicy.
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The first of these prenises is sssumed as a matter of definition.

Given that the ''because”" order imposes dependencies among units with-

in the message, it is structured. The "because'" order s taught in
many schools and {s recommended by textbooks as a good way to ‘“organize"
messages, so it ‘um reasonable to assume that most university
students have had experience with the ''because" order. The fourth

" {8 supported by empirical data.

Studies which bave dealt with message order, structure, or
organisation will be discussed in three groups: (1) those which treat
but do mot support the present hypothesis, (2) those whigch follow
oimilar procedurss but are irrelevant to this argument, snd (3) those
wvhich support the ;mul hypotbesis of this study.

The oaly study which has come to this writer's atteation that
falls in the first eategory is that of K. C. Beighley. Beighley had
several spesch students outline the materisl from two spesches and
srrived at the 'best'" order by democratic msans. The paragraphs
were thea randomised with the following restrictioms: paragraph
aswmber ont was not allowed to be im the first five, mo two paragraphs
wveze permitted to be im the origimal order, and mo three paragraphs
of the same main point were allowed to follow each other. Comparison
of the mean comprehension scores for the "orgaaised” and "dis-
organised” versions failed to show s significant differemce.l’

Though Beighley's result does mot support the preseant hypothssis,

16
K. C. Beighley, "An Experimental Study of the Effests of

Four Speech Varisbles on Listensr Comprehemsion,” Spesch Monographs,
XIX (Novemberx, 1952), 249-258.
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it can not be eonsidered as negative evidence because: (1) failere

to reject the null hypothesis does mot nesessarily disprove the
theoretical hypothesis, (2) it is possible that a passage of

paragraph length provides sufficient comtext to reach an optimum

level of organisation beyond which subjeets do not attend to structural
dependencies, and (3) Deighley states,

Where it was desirable te alter the wvording of a transition

at the beginning of a paragraph in order to make the

material resd more emoothly, such & change was made.

Slight rewording was necessary at the begimminge of only

two paragraphe in esch of the twe spesches.l?

This ecould be interpreted as saying that the random versiocaus were /
nearly as well patterned as the structured vevsions, and the smsll
differenses which did ocesur wers promptly corrected. The megative
result might have been predicted, depending wpom vhat Beighley mesnt
by "read more smoothly."

The following stwdies are included only because they have deslt
with the effect of message order on reseiver comprehemsion. Gulley
and Berlo, defining a cell as 'a wessage wmnit, consisting of an
assertion and the evidemce supporting that assertion,” varied the
ozvder of cells as well as the order of assertions and evidemee with-
in the eell, prodwsing six experimental messages. They fownd mo
signifisant difference among the six treatments on the retention of

18

the propositions, assertions or evidence. Sponberg found total

17
Ibid., p. 251.

18, 1bert B. Gulley and David K. Berlo, "Effect of Intereellular
and Intracellular Speech Struwecture om Attitude Change and Learning,"
Spesch Momographs, XXIII (November, 1956), 287-297.
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retention of three assertions were significantly superior whes the
strongest assertion vas presented first; that is, im anti-climax

19

ovder.”~ Hovever, replications of that study by Gilkinson et al

have not produced the same rmu.m

Though studies of this kind
have investigated effects of order of message units on receiver
comprehension, they have gemerally compared tvo or more ''structured”
orders.

A study vhich dealt with some of tbe same concepts as this study,
but which used a different approach, is that of Petersom. Peterson
took two passages from a social studies book and modified thea for
"better organization." Peterson comsidered fourtesn items in her
modification of the passages, and though significant results were
obtained, it is impossible to discover which or how many of these
variables vere responsidble for the facreass in comprehensioa test
seores B!

The vemaining studies to be eited fall {n the third class; i.e.,
tend to support the preseat hypothesis. Ramiltom conducted a series

of experiments in reading and states:

“lnrou Sponberg, "The Relative Effectivensss of Climax

and Anti-Climax Orders im an Argumemtative Spessh,” Speech
Momographs, XII (Wo. 1, 1946), 33-44.

”nm:d Gilkinsom, 8. 7. Maulaon, and D. K. Sikkink, "Effects

of Order and Authority im am Argumentative Speech,” Quarterly
Jowrwal of Speagh, XL (April, 1954), 25-26.
nllnaot M. Peterson, Aspects of Readability im ths Social y
tediss (New York: Bureau of Publications, Teachers czﬁ'qo,
Co mmit’. 1’“)’ »”. 25-26.
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It has . . . been found that for all subjects ranging
from the age of nine or tem up to maturity the eom-
stituent elements of comntext, f.s., the phrase, the
sentence, the paragraph, etc., have each a definite
measureable valus as an aid in the perceptiom of
words. The influemce of these factors varies with
different individuals, with msturity, with practice,

and with different selections of reading matter, the
latter varying directly with the perfectiom of eontext.22

Apparently what Hamilton meams by “perfestion of context” ia the
degree of dependensy betveen message mmits, for his methed was to
randomine message uaits of different sines and te sompare the
"gverage miaimwm :-uu. time por word.” That is, for s givem
passage, one experimental message vas grested by randounising the
paragraphe, another by vandcuising seateaces, another by readoumising
phrases, and the final ens by randomising werds, and the average
tine required te recognise essh word iscressed with esch reduwction
ia the sise of the structwred nlto.”

Swpport for the velidity of lisailton's time indax is found in
a study by HEowes. Howes showe that dwration thweshold (tashistoseopic
presentation) and recogaition time (eentinwcus presemtation) are
taversely velatad to word probability. This result was obtaimed by
ecorrelating the tvo indexes with word frequencies which were obtained

by setual word mf..u

un-uu Mavion Hemiltea, The JFereeptual mtm in Read /
("Archives of Psychology,” Vol. I, No. 9; New York: The Se e
Press, 1907), p. 52.

P, w.

unavu B. Rowes, "The Definition and Mesasursment of Weyd
Probability” (unpublished Ph.D. dissertatiom, Dept. of Psychology,
Rarvard University, 1950).
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It is finferred from these two studies that the size of the
sontextual mait (i.e., the length of the unbroken series of de-
pondent olements) affects the comditicual probabilitiss of those
clements, and that the effest is subseguently reflected im the
time rvequired to resognise sach slement in sequence. Some swpport
is provided for this inference by another study. Miller and
Friedusam, using & very short passage with ons letter omitted and
countiang the persent right ea the subjects’ first guess, conclude
that (1) the mors context the mors acewracy, (2) accurasy is
greatest vhen eomtext is symmatrical srowsd ths deleted charscter,
and (3) left comtext is easisr to wse than pight eontext .23

The Miller and Prisdman study also shows the rvelsationship be-
twveen length of the dependent sequence and subjects’ sbility to
make predictions about missing wnits. Anmcther study which deals
vith predistadility and comtextual eomstraimt is that of Selfridge.
fvo pazsgrephs from a children's story wers read to a growp of
subjeets; then sash subject was asked te guess and write ths next
werd, Subjests were thea told the correet word and asked to guess
the nexg, and 8o on. The mesn predistadbility (pereemt of right
gvessas) vas .3322. The low was .05 for the first word is am
independent clause and the high .48 for the thirteemth word ia an
independent clause. (8o few clauses in the passage contained more
then thirteen words that results beyond this pom ﬁ‘ unrelisble.)

”omgo A. Miller and RElizabeth A. Friedmen, '"The Resonstructioa

of Mutilated English Texts,” Informatiom amd Coutrol, I (September,
1937), 38-55.
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In a differemt axperimeat reported im the same thesis, with
learning vesall as the wm variable, the first word in each
clause was the most diffisult to leamm, and diffisulty desreased
vith the anount of context prosediag the tested word. A positive
velation was found between recall and the degres of gomtextwml
dotermination, 3¢

Ons final study relevant to ths preseat vesearsh dealt with
nensense material. This study found that subjests vesslled more
mayih‘blu from a set with a lower average rate of ia-
formation per syllable. Rate of imformation was cemtrolled by
hvm the subjects learsm patterns in sdvanse, ths patterss
repreaemting different degress of contextual deternimation. Up
to a certain point a coamstant amouat of imformatiom was learned,
but beyond that point syllable learning did mot imerease ia
propertioa to the redustion is h!omuu.” This study supports
the Selfridge result om c& relation betveen predictability and
leamning rate. It has the additionsl advantags of demomstrating
the sffect of structure ia nonsenss material whare there is little
possibility that the result eould have besn produced by amother

varisblae.,

“Ja-un Selfridge, "Investigatiems fimto the Structure of

Verbal Content” (unpublished homors thesis, Dept. of Psyshology,
Radeliffe College, 1949).

¥ :
Murray Abora and Berbert Rubsastein, "Informaticn Theory

and Dmmediate Reeall,” 1 of Experimental Psychology,
XLIV (September, 1952), 260-366.
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It is contended that these several studies, takem as a group,
leave no doubt that language users eam respond to differemces in
language structure. If the "because' order is a structurs of
which most users of Emglish are aware, it seems that sltewetion
of the dependeat relatiomships among sentencesd to produce structures
which are less familiar to the respondemt should reduce the accuracy
of predictions made about the message. The hypothseis that
sussessive stepe of removal from a 'becauwee” order will redwse
ths sseuvesy of respondents’ predictioms sbout the missing parts
of the message is therefore subjected to am expirical test.






CHAPTER 1I

This chapter imcludes the desigm of the experiment and a
deseription of the tecknique of admimistratiom.
DESICN OF THE EXFERIMERT'

The present study was designed to sompare the effeste of
varying sentence order em (1) co-prohuté- of the message and
(2) the relative redundamcy of the message.

The independemt variable iam this study is seatemes order.

The two dependent variables are (1) comprehension of the message
as measured by close norc; and (1) the relative redundaney of

the nassage as estimated from the mumber and frequency of differeamt
responses to blasks in a metilated form of the message.

In oxder to make predictions about differemees im expected
scores, seven ordar-tint-tc of the message were obtained by a
systematis method. The first order is & “because” order. Givem a
“because” structured message, the maxt step was to coatrol the
variatioa of strusture. A random order might have been used, but
there was the possibility that a random dravisg would prodwse the
strustured order or some ¢lose aspproximation of it. This was
obvicusly to be avoided. The problem was somswhat complicated by
the fact that there are 128 orders that are logically corvect
(i.¢., any coordinate wnits and their subunits ecan be interchanged).
Moreover, if this order may be called deductive, there is a like
suber of industive orders which are equally well struetured and,

23
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possibly, equally familiar to most users of English. Even
eliminating these possibilities, ghere would be mo way of
entimaging the "distamce” betweem the random and structured
ovders and no basis for making prediections about the relative
affectivenass of more tham two ordere.

It was cbserved that moving the topic sentemee to the middle
of the message placed the topic semtemce as far as possibls from
its proper pesition in either s deductive or indwstive pattera.
Moving the two subheadings to the cemter of their eells also
placed them as far ae possible from their positioms in a dedwstive
or industive sequemee. It was furthar chbessrved that ths first of
these moves required seven biury.tuupooittm (exshanges of
adjscent seatences), and the second required six more. The
possibility of an ordinal seale of structure was exposed. Some
trial and ervor shuffling produced an order which was & maximm
distance (43 tramspoeitions) from a deductive or imdustive order,
and any further traassposition moved toward ome of these orders.
Three more orders were produced which ave at least 20, 27, and 35
transpositions from a deductive or inductive erder. The sevem ex-
parimental messags evders are represented symbolically im Pig. 1.

COMTROL

Differenses in diffisulty among experimental treatmeats resulting
from varisbles such as word length amnd seatence length were controlled
by using identical sentences in all treatments.

To gomtrol for differences in individual ability to produse

elose ecores, a second message wvas prepared which matehod the ex-






. 'r'ig. 1.«= The seve, orders of the c:nﬂn.ul massage

ORDERS
2 3 4 3 [} Z

T.8. 4 A 1A AL 1Al AL
X 1A Il M w. B TIA
IA IAL IAR 1A2 " IAR ',;fmzu : 1A2
Il a2 ¢ 141 I I 44

IA2 B B B - 18l i3l 181
I3 3 IB1 XIA - 118 118
m m m2 B2 ™2 ™ - 182
2 T.5. 1.8, T.S. T.5.. . T.8 }r.‘s.
I I I IA 1Al 1IAl 1AL
1A IIA . IIAL IIAL o] 79 I8

IIAL I1Al TIAS 1IA2 ‘IIA2 . TIA2 1IA2
e m: m. 1 1 1 T
8] I s, I msl. Bl 1151
111 11 AIsl. 1Bl m . I 1 /N
12 112 12 - IIB2  IM2 - IIB2 IIR2
[] T 13, . .10 7. 35 43

TRANSPOSITIONS FROM ORDER

(Sentemses are represented by econvemtiomal outlise cy-bolo to
show the logical relatiomships,) :
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perimental message ia difficulty according to the Flesch readability
formula, ' Mutilated in the same wvay as the experimental message,

the ccutrol mescage was cub-ittcd to all subjects along with one
erdar of tha experimantal metsagc,‘

Differences in classrcom groups of subjects were eomtrolled by
(1) limiting eubjects to uadergraduste students im the College of
Communication Arts and im the Departaeat of Commmmication Skills
and (2) by givin; esch classroom group appreximstely equal proportioms
of the differcnt experimental treatments.

In addition to the primarcy wariables of this study the ex-
perimenter vished to know {f subjects could predict the scores that
they would make on the tests; that is, if they were comeciously sware
of any difficulty preduced by transposing semtences in 2 message.

A five point scale was prepared oan vhich subjects wers asked to rank
the test between Rasy and Difficult. As & possidble measure of
motivation, two other scales, Interesting . . . Uninteresting and
Useful . . . Worthless, were added. The set of three scales wae
provided for both the control and the axperimental messages.

- One page of printed imstructions was aleo prepsred. Ia-
structions, messages, and judgment seales were reproduced by
mimsograph. A typical sxperimesntal packet is presented ia
Appendix B.

ADMINISTRATION OF THE EXPERIMENT

Test packets were made wp of one imstrwction sheet, the eomtrol
message, the experimental messsge, and a sheet of judgment scales,
fn that order. EKach test packet contained only ome treatmeat of the
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experimental message. The test packets were arranged in series, so
that any seven packets used in series would represent all orders of
the experimental message. Subjects were tested during a regular
class period. The writer served as experimenter in all cases,

In the sarly phases of testing, several graduate students were
inadvertently tested. They were dropped from the sample for the
sake of bomogemeity and their test packets were replaced. One
bundred forty undergraduates were tested, and these were distributed
in ssven groups of twenty each; therefore, it was possible to do the
aulyni.' with equal a's without discarding qualified sybjects. |
Subjeets were students in the departnment of Comwmmication Skills and
the College of Commumication Arts, Summer School, Michigan State
University. The sample was composed of 56% freshmea, 192 sophomores,
122 jumiors, and 131 senfors. Reventy-two persent of tha subjects
vere males, and the mean age was 21.8 years.

UOpon entering the classroom, the subjects were informed that
thay wers to take a test vhich was & part of a Master's thesis ex-
perinent, and vhich was, in fact, 2 measure of their reading ability.
They were told, "Since this upcr!ﬁ: t;quins volunteer subjects,
snyome wvho does mot wish to take part may leave without penalty."
None left, In eighty percemt of the cases sudbjects were told by
their instructors that the test scores would be uwsed diagnostically
to piunpoint any particular reading diffieuslty, but in all cases
subjects wexe told that their scores would mot coumt direstly on
their course grade. |

The test packets were passed out by the experimeater, and the

subjects were asked to read the first page of printed instructionms.



-
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Pencils were furnished by the experimenter. After everyone had
sufficient time to read the instructions, the experimenter went
over the instructions rapidly calling attention to the statement,
“ome word and only one word in each blank,”™ and adding that this
could be any word -- large or small., Subjects were told that they
would have ten minutes, and that they would be given a five and a
one minute warning. (The time warnings were given because it was
felt that one's ability to estimate elapsed time should mot be im-
¢luded as an experimental variable.) Subjects were then asked if
they had gquestions about the test procedure. There were not more
than tvo im any group, and as soon as all subjects were satisfied
wvith the instrustions they were told to begin on message mumber
one, which was the same in all cases--the eonérol message.

At ths end of five minutes subjects were told that their time
wvas half gone, and it wes suggested that they try to get through
the message to take advantage of the easy blanks. The one minute
varning was given without comment. At the end of ten minutes the
subjests were told to finish the word they were writing and stop.
After the first test subjects were again asked for gquestioms.
There were mone.

Ia preparvation for the experimental message sudbjects were
esutioned mot to be disturbed by the differemt arrangement of blanks.28

”uuco the same vords were deleted im all treatments,
trensposing the semtences [2ve some trestmeuts a somewhat differemt
appearanse than ilLe control message. It is held that this was not
a comfounding variable, since the within-sentenece relationships
remain ecomstant.
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After approximately ons minute they were told to eontinuwe with the
sssond message. The same tining procedure vas follewed as im the
previous test.

After the sesond message had been completed the swb jects were
asked to tura to the last page of the packet and mark a poingt om
the ssales to represent their feslimgs toward the messages aand the
tests. A fov subjects remarked to the experimenter in the dis-
eussion which followed that they had applied the REasy . . . Difficult
sssle to the test, the Interesting . . . Uninterestiang scals to the
subjest mettar, and the Useful . . . Worthless scale to the projested
zesults of the stwdy.

While the subjeste marked the ssales, the experimenter dis-
tributed ved peusils. The subjects were them told that they eould
80 back over the tests and make eny additiems or corrvestions they
vished. They were further imetryucted mot £o erase any of their
provieus answers but to write second ehoices and £111 owt dlanks
that bad not besa completed during the timed interval. Aftex abemt
four minutes almost all cubjects had stopped writing and indisated
that they eoculd do ne more if givem move time. Oune classroom growp
that had had previous experience with cloze precedure stopped
weiting before the end of the timad period and refused additional
time. Since all trestmsnts were equally represemted, ths scores
of this greup were retained.

An extveneows variable wvas inserted by chance vith ome group
of twelve swbjects. In the last ten seconds of the first timed

period the lights weat out. After a slightly prolonged rest interval,
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the subjects indicated that they had adapted to the somewhat dim
conditiens and were anxious to go on. The experimeat proceeded
without further interruption. Im the diseussion which followed
there was some comment about the value of s test of one's adbilicy
to read ia the dark, but there werse wo apparent differences in the
ssores of this group and those of any other group. The wmexpectedness
of this situstion did not seem suffictient sause for drepping these
data from the experiment.
SCORING OF THE DATA

For the close seore only exact replasameant of the deleted word
was ecounted as correst. Mimor irregularities im spelling were met
coumnted off, but changes in nwmber or temse of verbs were considered
insorrest, Simce Taylor had indicated there was mothing te be gained,

”, Fox the

20 attenpt was made to ewaluate or score symemyms.
measure of entropy, the frequemey of eash differemt word was ve-
eorded for each blank. Agaim, variatioms im spelling were not
sounted as differeat wnless the varistions produced another possible
werd; e.§., change ia number or form. Completely wmreedable words
were scored as different "wromg" answers 8¢ wers blamks. The timed
ocored were taken as the best estimate sinse the time limit
nininised rveorganisation by the subject. In the "extra time"
period subjects had been inmstrusted to make correctioms and fill aay
remsining blanks with a ved pencil. Untimed scores were obtaimed

by adding the correst ved answers to the timed score and subtraeting

”"mat Developments in the Use of Close Proesdure,” 48.
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the number of vords that had beea incorrectly changed. The very
low proporticn of the incorrect changes (less tham 1% of total
changes) suggestsa high degree of certainty accompanying a

eorrect closurs.



CHAPTER III

This chapter reports results of a statistical analysis of
the data. |
HYPOTHESES

Bwpirical evidence for or against the theoretical hypothesis
of this study is to be obtained by testing seven statistiecal
hypotheses. Stated in mull form they are:

1. The mean close scores oa the control =message
for the seven treatment-groups are the same.

(10.0’ ﬂ::ﬁ:: 5 0o e = ﬁ;)

2. The mean cloze scores on the seven timed ex-
perimental tests are the same.

(10.0. ﬂg < ﬂz S - \."’,: F'lg ’

3. Imteraction between individual ability and
the structure variable {s szero.

(1.e., M3-M;.-M ;+ M= 0)

4., The mean cloze scores on the wntimed ex-
perimental tests are the same.

(‘0‘0. ﬂx = ﬁl = e e T ﬁ,)

5. The mean entropy scores for the seven
experinental messages are the same,

(1.6, Hy = Ha= - - += Hy)

6. Rank order correlation between '"transposition"
zanks and "close'" ranks equals sero.

7. BRamk order eorrelation between "transposition"
zranks and "eatropy”" ranks of the sevem treat-
ueats equals zero.

32
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The .03 level of significance was chosen to test these hypotheses.
The mean scores om which this amalysis is based are shown ia Table 2.

unu 2.--The Mean Scores on the Comtrol and Experimeatal Messages
, for Sevem Croups of Subjeets .

CLOZE SCORES X 1n I I v v vl
Coutrol
timed 23.5 224 22.4 25.2 22.8 23.2 21.3
st imed 4.7 23,4 931 2.2 M3 238 1229
Experimental |
tined 215 19.2 17.8 18.8 18,3 18.4  15.3
watined 21.7 19.7 18.2 19.4 18.4 19.2 15.8
cLozX
PROPORTION  .448  .401  .372  .393  .381  .383  .319
ENTROPY 488  .586 .57  .562  .533  .520 .61l
RELATIVE -

 REDUNDANCY 512 Al4 428 438 467 +480 +389

RELATIVE
MISDIRECTION .138 .100 .132 +118 «157 +166 146







ANALYSIS

Before testing for differemces among means with the analysis
of variance it was nesessary to test the sssumption of homogeneity
of variance. The huhtt test for homogeneity wae applied to
the timed cloze secores for the eomtrol message. The chi-square
obtained (Table 3) did mot permit the rejection of the hypothesis
that the variances are equal.

TABLE 3.--Bartlett Yest for Homogemeity ef Variamee Among
Seven Growps of Cless Sseres on ths Contrel Nessage

Crowp Ni nj ni sp*  s;? logs, S; ‘rlﬁ
1 20 19 485.75  26.25 1.41913 .05263
2 20 19 795.34 41.86 1.62180 .05263
3 20 19 640.49  33.71 1.52763 .05263
s 20 19 311.89  16.42 1.21537 .05263
s 20 19 555.18  29.23 1.46553 ,05263
6 20 19 638.02  33.58 1.52608 ,05263
21 20 1 720.29 _ 37.91 1.57864 (05263
Sm 140 133 4160.03 10,35418 .36841
C= 1.02005 B'= 4.9218 B=4.82 [X*.95 (6)=12.6]

The sext step was to test hmtiuh aumber one--the mean close
seores on the control message for the seven trestment-groups are the
same--with aa analysis of variance, single variable design. The

sesults are reported in Table 4. The obtained F faile to reject

the hypothesis that the means are equal.
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TABLE 4.--Analysis of Variance of the Control Messagse

Sum of Mean

Squares df Square F B
Between Meens 169 6 28.17 1.09 --
Vithia 3425 133 25.75
Total 3594 139

As far as the overall purpcse of the experiment is conmcerned,
the failure té reject these hypotheses indicates that the groups
were effectively matched ia ability.

In the analysis of the experimental seores it was again assessary
to test for homogensity of variamce. The Bartlett test of homogemeity
was applied to the experimental timed seores. Although the range of
variance is somsvhat larger than on the eomtrol message the obtained
ehi-square is not signifisant at the .05 level and again fails to
rvejest the hypothesis that the variances are equal (Table 5).

Given this svidenee of howogeneity it is possible to test the
sscond hypothesis--the mean cloﬁ mm on the seven timed ex-
perimental tests are the same--vith an analysis of variance design.

A single variable design yields an ¥ of 2.67 and the hypothesis is
rejocted at the .05 level of eonfidemce (Table 6).
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TABLE S--Bartlett Test for Homogemeity of Varianse Among Sevea
Groups of Close Scores oa the Experimental Timed Message

Growp N; n; nysi* s; logssSi* -%
1 20 19 295.00 15.526 1.19106 .05263
2 20 19 773.75 40.723 1.61090 .05263
3 20 19 590.55 31.081 1.49249 05263
& 20 19 432.55 '23.818 1.37690 .05263
5 0 1 240.20 12,642 1.10181  .05263
6 20 19 420,80 22.147 1.34531 .05263
7 219 60. 1 () 63

Sem 140 133 3393.07 9.63225 .36841

C = 1.02005 B'=9.3743  B=9.19 [}*.95 (6)-12.6]

TABLE 6--Analysis of Variance -« Experimental - Timed Scoves

Sum of Mean

Squares df Square 2
TREATMENT 407.95 6 67.99 2.67 <.08
Withia 3393.05 133 23.51
Total 3801.00 139

Since slose scores on the timed control message were found to

correlate .58 (< .01) with timed experimental seores, it was thought

advisable to remove that portiom of variance which could be attri-

buted to individual ability to produce close scores. In the two

way classification uwsed imn this test it was possible to test thres

separate hypotheses:
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(a) The rov meams are equal (i.s., there i¢ no difference

attributable to the eoatrol variable).

(b) The columsn means are equal (i.e., there is mo

differesses ameng treatmeats),

(c) 1Interaction s sero (i.e., high ability and lew
ability subjects are equally affected by the ex-

perimgatal variable).

The experimeatal-timed close scores were divided into two

sections. One section was ecomposed of those imdividuals who scored

more than 23 on the eomtrol test ("high" grewp) and the other of

those wvho scored 23 er less ("low").

This division gave approximstely

oqual frequencies {a the fourtesa sub-classes. The computation

woed the means of the sub-classes as seores,

The results of the

test (Table 7) reject hypothesss (a) and (b) but fail te reject (e).

The comelusions are; (1) The means of the high group ave differemt

from the means of the low growp.
experimental treatmeats arve differemt.

interaction between individual ability and message structure.

(2) Meane prodused by the seven

(3) There is no sigaificant

TABLE 7.--Analysis of Variance of Experimental-Timed Seores Divided
oa the Basis of Scores Made omn the Comtrol Message (23 and below /

more tham 23)

Sum of Mean
- Squaves  df Square F P
Individual
Differences 82.09 1 82.09 40.43 <.01
Treatment 39.62 6 6.60 3.25 <.01
Interaction 4.56 6 .76 .37 e
Total 126.27
Error 256.47 126 2.03
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The sane operations were performed oa the untimed experimemtal
seoves with almost idsmtical results. The grewpings vere meds oa
the basis of the mmtimed sontrol seores, ome group being those who
seored 25 or less on the mmtimed comntrol and the other those who
seored more than 25.

TABLE 8.--Analysis of Variance =+ Experimental-Uatimed Scores

Sum of Mean
, Squares df Square F p
Treatmeat 277.14 6 62.86 2.43 < .05
Vichia 3438.00 133 28.85

Total 381s5.14 139

TABLE 9.--Anslysis of Variamce of Experimeatal-Uatimed Scores Divided
on the Basis of Seores Made om the Untimed Control Message (25 and
belew/ more thaa 25)

Sum of Mean

Squares df Sguare 3 p
Individual
Differenses 59.57 1 59.57 41.37 <.01
Treatment $6.03 6 6.00 4.17 <.01
Interaction 7.18 6 1.19 .83 -
Potal 102.77

Erzor 181.36 126 1.44
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In an effort to pinpoint the soures of the differences ameng
mSans, t-tests wvers applied to the adjaceat mesms of the sxperimental
scores. The vesults of the tetests appear im Tables 10 and 1l1l. The
tetal growp and the two subgrowups were tested fmdividually. None
of the t's are significant at the .05 level.

TABLE 10.--t ~Tests Between Adjacent Means-~Experimeatal Timed Close

Seores

e MR, O UpEm L T
162 1.3 38 -- &9 17 - 87 19 .-
243 J6 38 .- 52 18 - 57 18 .-
3&4 -.60 38 -- - .87 20 -- 48 16 -
') 41 38 -- 1.07 20 - 1.4 16 --
566 =-.15 38 -- ©33 17 .. .56 19 -
67 1.86 38 -- J6 16 - 172 20 --

TABLE 1l.--1-Tests Betwveen Adjacent Mesns--Experimsental Untimed

Close Scores
P el ey , =2,
162 85 38 - 60 19 .- 96 17 .-
243 A5 38 - 08 17 .. .84 19 .-
3e&b - .39 38 - .22 20 o= .33 16 o~
L ) Sk 38 .- b 20 - .97 16 ==
5&6 - .38 38 - - .55 16 - - .3 20 -

6&7 1.34 38 - 1.68 17 we 1.36 19 -
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One of the primary hypotheses of this study was that mean
entropy (freedom of choice) scores for the seven experimental
orders would increase in direct relatiom to the number of trans-
poeitions from a “because” order. (The mull versiom of this
bypothesis is that the mean entropy scores for the seven ax-
perimental treatments are the same.) The analysis of variance
was agaim wsed to test for differences among means. A two-way
classification, by blanks and by treatments, was used. There
were forty-eight blanks and seven treatments. Each blank is the
same for all seven treatments. Each blamk in sach treatment
represents the responses of tventy subjects. The results reported
fa Table 12 imdicate that there were differemces among blanks and
among treatmsmts vhich would oecurvlul than 17 of the time by
chance. The mull hypothesis is rejected.

TABLE 12.~~-Analyesis of Variance of Entropy Scores =-- Two-Way
Classification by Blanks and Treatments

Sum of Mean

Squares df Square £ P
Blanks 17.5631 47 <3737 40.18 <.01
Treatment .5088 6 .0848 9.12 <.01
Residusl 2.6213 282 .0093
Total 20.6932 335

As to the directiom of these differsmces, Fig. 2 shci@ the mean
redundancy scores for the seven orders and {llustrates the relation-
ship between relative redundancy (RR), close proportion (CP), and

nisdivecstion (M). (Relative redundancy {s 1 - relative entropy.)
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The message treatments ean be ranked accerding to diffieculty
by (1) mumber of transpositions from a "because™ order, (2) obtaimed
elose scores, and (3) velative redundangy scores. Computatiom of
rank order correlation eoefficiemts shows a significant relatiocm be-
twveen (1) amd (2) (Q--.- 75, P<.05). Thare is mo evidemce of a
relation between (1) and (3) (@ = .29) ov (2) and (3) (@ s .54).

To complete the analysis of the data, a Pearsom r was couputed
to determine the relation betweem a sudbject's cloze score and his
score on each of the five-point evalwation scales. The scales were
coded 3 for the most favorable respomse--Easy, Interesting, and
Useful--and 1 for the most unfavorable respomss. The vesults re-
ported im Table 13 provide mo evidemse of a relatiom between a
subject's svaluation of the message on these three dimemsions amd
the eloze ecore which he produced.

TABLE 13.-~ Correlatioa between Close Scores and Seales of Kase,
Intevrest, end Utility

Scale v »
Easy . . . Difffeult .063 .
Interesting . . . Uniateresting .041 o=
Useful . . . Worthless 151 .-

As reported ia Table 14, there were no significant differemces
among the seven treatmsmt-groups on meéan ratings of easiness,

interest, or utility.
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TABLE l4.--Analysis of Variance among Trestments for Three
Judgmeat Scales

Scale )Y 2 3 4 S 6 2 F P
E-D 3.0 2.2 2.3 2.1 ‘2.7 2.8 2.6 230 --

I~ U "9 20, 30‘ ’06 30‘ 3-8 5-0 lo“ bt
UV 3.5 ‘ 3.6 3.5 ’o’ 3.6 - 3.6 3.0 .91 dnd




CHAPTER IV

This chapter includes a summary of the research, conclusions,
discussion, some observatioms on Imformatiom Theory, and suggestioms
for further research.

SUMMARY

The present study is an attempt to analyse the relatiocaship
between sentence order and message comprehemsion. More exactly,
it 1e an investigation of the relationship betweea structural
varistion and organisstion. A message was prepared which met sll
the requirements of a "because”" order osutline. Six slternative
nessages were prepared wvhick were assigned predicted ranks of
difficulty in terms of transpositions of sentences. For exsmple,
the moest difficult, or seventh ranking message, was 43 tramnspositions
from the first ranking message. The seven treatments were then
mstilated and prepared according to the requirements of close pro-
eeodure. Cloze scores were subsequently obtained for the seven treag-
ments from seven randomly selected groups of subjects. An estimate
of the relative eatropy of ths seven treatments was obtained by a
procedure outlined by Wilson L. Taylor. Judgments of the perceived
difficulty, interest, and utility of the treatments were also obtained
from the subjects. Mean close and entropy scores were compared by
means of analysis of variance, and correlation coefficients computed
for close scores and the judgments of difficulty, interest, and
utility. Rank order correlations were also computed between the

44
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meaa elose and satropy scores and the predicted ranks of difficulty.
CONCLUSIONS

1. Thers is s sigaificant relation between cloze scores aad
transpositions from the "becauss” order of sentencss. This com-
elusion 1s based on the chservaticns of significant differenses i
meen close secores among or&-tmmo and u.-uuuc rank order
sorrelation bm elose ranks and twansposition ranks. However,
ths relation does leave scmething to be desired in thet g-tests
betwesn adjacent means are mot significent end the resk order
eorrelation eoaffietent is ouly .75, -

2. There are significant differemeces -n. mean velative
entropy scores for the sevea treatmsmats, but the uak-ordu.
correlation Detwesn relative entropy eand tramspositions from &
“bescause" ovder is mot siganificant.

3. There is no evidense of a velation m a subject's
clese score and his judgments of diffieculty, interest or stility,
nor is there a treatment differeace among mean judgmeants oa any
of the seales.

DISCUSSION

The relatioa between closze scores and the tramspositions from
the '"bessuse’” order, though statistically signifieant, does not
peruit the comclusion that any transpositioa of seatemces will have
the same effect om the comprehension of s wessage. Such a conclusion
would nesessarily asswme that thers is no possibility of two orders
of the same sentemses being equally well structured, and that the
ssme degree of depemdency obtains betweean all pairs of adjscent
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seatences. The firet of these assusptions ud‘u,lbythu-.
fetemce of 118 possible "besauss” erders of the sentenses wsed in
this experimest. The second is denied by definition, im thst the
“because" ovder permits co-oydinate sestemnces which may be transposed
without modifying the strusture of the message. It would seem that
the tecimique of commting tramspositioms from m dedustive or ia-
ductive order would ia faet eontrol the shbove-mentioned factors;
bowever, the particular orders developed for this research specified
the consequences of the tvanspositions and did met permit altermstive
owders o occeus. |

The tvenapositional idea of varying strusture was selected from
o owsber of alternative methods besause; (1) it had the potential
of an ovdimal sesle of strustuse and (2) it sesmed to be ths most
likely to be of scme uwse sutside the amperimental frems. On the
basis of further thianking, and an amalysis of ths results of this
ressarch, an altermate msthod is proposed as a tool for further
researeh vhich would rvequire much less sffort on the part of the
experinmenter and elimimats the bias of tramsposing selected ssutences.

Successive appreximstions ¢o a givem ovder could be ocbtained ia
this way, Starting with a givem order of message wmits, every n°*"
wit (loﬁm. m‘. sentense, paragraph) 1is deleted from the se
end reinserted in ramdom order. The seccnd approximetion is ob-
tained by randomising unry (n-1*" watt, ete. The sise of 1 would
be determined by the number of units inm the set and the ausber of
approximations desived. The final order would of course be & random

arrangement of all umits, of sise %, in the message. The chance of
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reproducing the origimal order is considered negligible, and this
procedure has the added advantage of being applicable to many kinds
of existing messages. Such a procedure would, by defimnition, pro-
vide sn ordinal scale of structure providing only that some
structure obtained 1- the original message.
SOME OBSERVATIONS OR IRFORMATION TREORY

Buring the process of sanalyzing and reportiang the present research
the author has made some cbservations sbout Informstion Theory, some
of which are directly related to the present study eand soue of which
are of a more gensral nature. These observations are reported here
for whatever benafit they may be to othar communication researchers.

The first of these observations is that Taylor's applicatioma
of Information Theory obtains a biased estimate of the relative
entropy in a system, ia that his estimate of meximum emtropy is
depandent on the nwmber of subjects giving respomses. The bias is
related to the fact that, in Taylor's calculations, "choice" 1is
defined differently for the computations of absclute and maximum
entropy. Choice is defined for absolute entropy as s differemt
word; i.e., the number of choices is the number of different words
actually supplied for a given blank. For maximum entropy, however,
choice 18 defined as tha number of subjects; i.e., the number of
choices is the number of different words that hypothetically could

ocecur IF all the subjects gave different answer 30

”vnuou Lewis Taylor, "Applicatiom of ‘Close’ and Emtropy
Measures to the Study of Contextual Constraint in Sanples of Con-
tinuous Prose’’ (unpublished Ph.D. dissertation, The University
of Illimois, 1954) pp. 17-18.
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In an example, using an n of 100, Taylor points out his owmn
error.

If 96 out of 100 subjects choose the same word, a ¢om~

paratively large amoumt of organisation /redundancy_/
must be inferred even 1if the othar four all choose
different other words and the number of alternatives
becomas five. However, if sach of the five kinds

were chosen by tweanty subjests, sbsolute emtropy

would reach its maximum value for that mumber of kinds,3!

This analysis seems to agres with Wesver's statement.
If one reckons, for this case, fa two choice sitwation_/
the numerical valwe of H, it turns out that N has its
largest valus, namely ome, wvhen the two messages are 32
equally probable; that s to say vhem pj=p2 = § . . . .
In application, however, Taylor ignores amother statemsat of
Weaver's,
When the number of ecases fs fixed, we have just seen

that thea the information is greater, the more nesrly
egual are the probabilitiss of the various cases.

m is another important way of increasing H, namely
the mumber of cases. More sceurately,

by .tgs.m
if all the choices are _gg_g_l_u likely, the more choices

there are, tho larger W will be. (Underiine mine.
The practice of defining “choise'" diffevently for the mmerator
and dencainater of the proportioa "relastive emtropy” results,
then, in & low estimate of the relative emtropy of a system.

To demounstrate the extemt of this dias the fellowing graphs

have bosn prepared. In these figures, the proportiom of relative

entropy 1is computed for a sst of hypothetical cases. The cases

’lni‘o s P 19.

”cnm E. Shannom and Warrem Wesver, The Mathematical

Theory of Commmication (Urbans: The University of Illinois
88, s P

¥4, . 106
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are the same in both figures (3 and 4). Figure 3 is obtained
using Taylor's !aiuia. snd figure 4 using the corrected formula
which defines ghoice ia all eases as the number of different words
supplied by the nbjoen.' no 'ntuul‘ lhniuion of the graphs is
the proportion of hhun udropy. The hotuon‘tal dimension is a
hypothetical elose seore. Lines A, B, and C in figure 3 are
computed for three tim of ssmple, § equals 10‘. B equals 20,
end 1 equals 100. For thess lines the assumption is mada that
oaly two different answers aﬁ given, cne of which s "right" and
one "wrong". Line A in figere 4 makes the sams ssswsptions and is
the same for all 2'0.“ Lines X, Y, and £, in both cases, assume
& given cloze proportion and that all the wrong answers are
different onas; 1i.e., as the ¢lose proportion increases the number
of cholces decresses. The prisciple difference is to be observed
between lines A, B, snd C (Fig. 3) and line A (Fig.4), vhere the
close proportion equals 50%.

Anotherxr observatioa that cam be made is that what Taylor calls
nisdivection is jeat another source of eatropy. In fact, if re-
maining velative eatropy is computed according to Taylor's.formula,
using the corrected figure for maximum entropy, the sum of re-
maining relative eatropy and the close proportion mey exceed unity.
What might be ecomsidered misdirection, uwsing the corrected formulas,
is the proportioa of relative redwmdancy minus the close proportiom.
In the case where close exceeds redundancy, misdirection would,

“m- is the same curve which Shannon presents for a two-choice
situation with probabilities of (p) and (1-r). Ibid., p. 20.
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then, have & negative value; i.e., direction. In the 336 com-
putations in this study, tbhe cloze proportion did exceed the re-

dundancy figure in a majority of the cases when the corrected

formulas were used. Pig. 5 shows three lines, the mean scores for
the seven treatments, showing the relationship between the cloze
proportion and the average relative redundancy as computed by the
two methods previously described. It will be noted that the average
misdirection, as defined above, has disappeared in the revised com-
putations.

Fig. 5 also shows that there is much closer agreement on the
relationship among treatments between cloze proportion and the re-
vised estimate of relative redundancy. Rank correlation between
cloge and redundancy measures is now significant at the .05 level.
The correlation batween redundancy ranks and predicted ranks, however,
still does not attain significance.

The two-way classification analysis of variance was repeated for
the revised entropy scores, and again differences were significant
betveen blanks and treatments (v < .05). There is, therefore, no
change to be made in the conclusions of the study as stated on page
45 of this paper. 1f, however, one wishes to attribute some
absolute value to the proportion of relative entropy or redundancy
ia & situation, the differences in the results of the two methods
of computation could become extremely significant.

The final observation to be made has & purely theoretical
value (if any) and may seem inconsistent with the preceding dis-

cussion. Entropy, or information, as defined by Shammon has
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nothing to do with demotative meaning, but is concerned only with
the uncertainty of the source as to what the next symbol is going

to bc.”

Now, if it can be assumed that the source has a purpose,

e mesning to communicate (we speak now of a human source), thies
purposs will {n unﬁ cases limit the choices available to him, thus
reducing the entropy of the source. What about the case, howsver,
in vhich the source is faced with two equally probaple synonyms?
This 1s & situation in which it seems s useful distinctiom could be
made between redundancy and organisatiom. Thet is, ix the situation

just described, redundancy has a value of serc, while it g¢ould be

said that organisation is unity. Zhere is maximum ymcertainty about

the symbol snd mo ymgergainty sbout the megning. If the viewpoint
1s switehed to that of the rveceiver, the receiver ia the process of

reseiving & message may ba quite sure of the mesning inteaded but
maximally umcertain sbout the symbol to be wsed. Im faet, it is on
the basis of this discrepancy that a receiver is able to "correct"
a source. Another sitwstion im which this distimction holds--be-
tweea redundancy and organisation~-is after a message is completed.
Once the sysbols are selected (for the source) or received without
iatezruption (by the receiver) there is no uncertainty about what
the sywbols age (no emtropy), but there msy be a grest deal of wm-
certainty about their intended meanings (low orgamisatiom). PYor
these reasons, it is questionadle whether the figures obtained in
this study, and called entropy and redwndancy, are ia any exact

’,wo. PP 99-100.
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sense measures of information in the meaning intended by the de-
velopers of Information Theory. They are apparently, however,
measures of some psychologiecal phenomenon which warrants careful
scrutiny and extensive investigationm.
SUGGESTIONS FOR FURTHER RESEARCH

1. The relationship between “eutropy” and "organisation”

needs to be thoroughly explored both theoreticslly and experimentally.
2. A series of comparative studies of the various methods of

arranging messages could be conducted along the lines of the present

otudy. Such a series is needed to answer the gquestion, ''What is

the bast vay to arrange e message?"

3. A series of studies is needed to establish the relation
betwesn-~and htctuuo-"ol--\-ordu effects at the various levels of
message comstruction, where levels are defined in terms of sise of
wmit wnder investigatiom.

4. Order effects could be investigated across languages, or
among sudjests of different cultural backgrounds who spesk the 'same"
language.

The present study has showa that the deletion-completion method
(close procedurs) is seusitive to the order varisble. Combination
of this tool with the randomising-every-n® -unit method of obtaining
approximations to structure suggests a frame within which the
suggested investigations cam be conducted.
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APPENDIX A (Experimental message in outline form)

READABILITY

Something should be dome to inform more pecple about the research
that has been dome om resdability.

L.

Many of those vho could make the best use of mdubuity re-
' search are unswere of its existence.

A.

B.

Much of the research on readability is effectively
bidden from teachers im the graditional disciplines.

1. Much of the ressarch on readability has been
published in psychology jourmals.

2. Many of the reports on readability research have
been published in a very unreadable form and
cluttered vith mathematical calculations.

Readers with limited adility are not emcouraged to learn
about readability.

1. They cannot read the technical reports which are
gemerally filled with syntactic £ ymnastics and
fifty cent words.

2. Readability has jmnlly bean pni.td a8 a secret
weapon designed especially for writers.

. The knowledge now available about readadility ecan be used to
facilitate co—umu.ou.

A.

Writers who apply the pﬂnciplu of readable mem
find their writing to be more sffective.

1. A reading awdience understands better, learns faster,
and retains more from writing that is rather easy
to wnderstand.

2. DPeople gemerally enjoy reading more {f it is mot
too difficult.

Readers who wnderstand the factors that influsmee reeda-
bility are adble to rvead more efficieatly.

1. Given a choice of materials, s reader who knows
the principles of reaadability can, quickly amd
easily, selest books within the range of his
reading ability.

2. If required to vead a diffieult book or article,
readers find that knowing the source of the difficulty
is a step toward overcouing it.
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APFEDIX B

Year in School Grade Point Average

Your presence here indicates that you are willing to act as a subject
for an experiment. This experiment is part of a thesis that is being done
in the College of Communication Arts. Your scores will not count on your
grade, but the usefulness of this research is dependent on your doing your
best.

In the following messages you are asked to fill in the blanks with the
word that seems most appropriate to you. These messages have been carefully
checked for mistakes, and if the right word is filled in, every sentence will
be '"good English" complete with punctuation. Each blank requires one word
and only one word.

Start work on the next page and work on "Impromptu Speaking’' until time
is called. You will have ten minutes on message one. Do not go beyond the
stop sign. Work as rapidly as possible, but pay close attention to every clue
that might suggest the 'right word" or eliminate a ''wrong word." You should
try to get through the whole message in the time allotted to take advantage
of any eaay blanks. If no word seems exactly right, GUESS.

Ten minutes will also be allowed on the second message.



IMPROMPTU SPEAKING
Impromptu speaking often confused with extemporaneous
, not only by students also by dictionaries. It
inadequate to state that speaking 1is done without

It is more accurate say that it is without

specific preparation. 4n speaker relies exclusively upon

general preparation. A speech is given without either

or specific preparation, if be possible, is not

listening to. Some learning in speaking without specific

is extremely valuable. It us for the otherwise occasions

when we are to "make a few " without recourse to a

speech. There are undoubtedly situations which lend

themselves well to impromptu speaking even an in-

experienced speaker do quite well. Perhaps remarks of
another speaker serve as a challenge must be answered.
For less favorable situations, however, is well to be

for the short notice . Look and listen carefully

that you can adapt what is going on.

facility in the use some simple patterns of , and

. 61



-2-

, the

practice the control stage -fright. Despite all

practice of impromptu has limited usefulness. Any

who succumbs to the rationalization that he can his

best without specific is deluding himself. It : well to

S ——

learn to on one's feet, but is more important to

to think before getting to speak.

STOP




(1) READABILITY

Something should done to inforn more about the

Ssat————

research that been ,doﬁe on readability. of those who

could the best use of research are unaware of
existence. Much of the on readability is effectively

from teachers in the disciplines. Much of the on

readability has been in psychology journals. Many

the reports on readability have been published in very

unreadable fom and with nmathenatical calculations. Readers

limited ability are not to learn about readability.

cannot read the technical which are generally filled

syntactic gymnastics and fifty words. Readability has

generally presented as a secret designed especially

for writers. knowledge now available about can be used

to communication. Writers who apply principles of

casglusseynnEsaE————

readable writing their writing to be effective. A
reading audience better, learns faster, and more from
writing that rather easy to understand. generally enjoy

reading more it is not too . Readers who understand







(1) -2-

the that influence readability are to read more

efficiently. a choice of nmaterials, reader who knows

the of readability can, quickly easily, select books

within range of his reading . If required to read

difficult book or article, find that knowing the

of the difficulty is step toward overcomihg it.



For the first message, '"'Impromptu Speaking,” matk an x on the-

following scales £o represent ydwr feeling adout this experimental test.

Interesting : : : : Uninteresting
Basy : : : : Difficult
Useful 3 : : t____ Worthless

For the second message, ''Readability,’” make an x on the following scales

to represent your feeling about this experimental test.

Interesting : : s : Uninteresting
Easy : : : : Difficult
Useful : : : $ Worthless
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