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IHTRODUCTION

Agcidente occurring to men and women have heen s
problem for many years, Recently there has been z mgovement
to determine 1f some factors sre common to thosma people vho
have more accidents than they should on a chesnce sxpectancy
basis,

‘fany hypotheses have been gdvanced zs to possible
causes for a predisposition toward aecidents, whether these
accidents be in the traffie, airersft, or industrial areas,
The present study was Iintersstesd in the posaibility of an
interpersonal factor of "surface" manifestations which
might be more common to the accidsant or noneacclident group
in an industrizl setting.

The first portion of this thesis presents the
importance of the study 2nd the rationale which prospted
the writer to perform a study of this type, Various hypo-
theses are given,

A survey of related literature is presented, This
survey discusses studiass from the traffic, aireraflt, and
industrial areas and covers the toples of senzory-notore
eoordination and personality-habit-attitude research., This
will give the reader s knowledpge of the depth and scope of

the related research to the present time,



INTHODUCTION vii

The design of the experiment, methods used,
population incorporated, and results obtained are given,
The writer proceeds to an snalysis of the results along

with the conclusions,



CHACTRER I
TES PROBLEM AND HYPOTHLSES

This study is concerned with the inlustrial aceidoent
problem in general and aceident proneness in partieulsr,
This chapter will present the rationale for estahblishing
the study and incorporate & faw of the previous research
studies 20 a3 to present a suitable perapegiive for the sure
vay of literature and the design of the expeyriment which fol-
low in subsequent ¢hapters. The problem and hypotheses will
be presented,

1. Practical and Theoretical Aspects
of the ‘roblem

Accldents, whether they be in the alreraft, traffic
or industrial fields, have come under investigation by =
number of axperimenters in the past forty yesrs, The gseneral
purpose of the industrial studies has been an attempt to
control and reduce the vast waeste that ocours each vear due
to ageidents, Ohiselld and Erown pointed out that in a year's
time the injuries caused by sccidents take & toll of fulla
time employment amounting to the equivalent of 750,000

1 %dwin E. Ghi&alli and Clerence ¥, Brown,
ad Industris) ssyeholozmy, New fork, Heuraw-Hill,




PROBLEM ARO HYPOTHESES r's

workers, This can be translated into & total of 220,000,000
employeswdays lost each year. The enormity of the situation
is diffieult to question,

It is apg&rant that just in terms of sheer {reo-

quoncy of occurrencs the aeclic bt problem is of

utmoest imporsance, Any precedure, theralore, by

which accldentys cun be reduced oven by a fraction

of one pareaﬁt must necessarily be considered of

grest value,

Organized safety and asccident propgrams received thelr
original impetus from the formation in 1913 of the Kational
Council for Industrial Safety which was later renasmed the
Kational safebty Council, The purposs of thig organization
was 2n gttempt 4o reduce the number of aceidents by advo-
gating greater nechsnical aafagaards¢3

The dseade following World War I saw the first
seientific studles of accidont proneness and aceident

¢auses being perforned,. Ureenwood and uﬂedﬁ,% ﬁarbm,5

2 Ibdds, pe 335,

3 Gilbert E. Teal, "Occupational Safety”, in

douglae H, Fryer and Edwin R, Henry, Bditors, Handbook of
A e 78 oy, Hew York, Rinehart, 1980, p. N

L M. Ureenwood and Hilda M, Yoods, "A Report of
the Incidence of Industrial Aceidents upon Individuals
with Special Reference to Multiple Aceidents”, Industrisl
Fagicus Resesrch Board, Report Ho. 4, 1919, 28 b,

iy Qs Bk




PROBLEM AND HYPOTHAJES 3

ﬁewbald,é snd Farmer and Chambers’ performed studies which
support the hypothesis that some people have more acclidents
than could be attributed to chance, Later Farmer® made a
distinetion between "acclident pronensess” and "aceident
liability", & distinction which will be used in the present
study, Aeccident proneness will signify a personal situation
which predisposes sn individuszl to a relatively high accident
rate, whereas accident liability will include all of the
factors which determine the accident rate,

From these early studies, which established the
accident proneness concept, rescarch has taken place in
at least three main fields which might be labelled the
traffie or vehiculsr, the alireraft, and the industrial,
In an attempt to find what factors contribute to the seci-
dent prone individuasl in these three Tields of investi-
zation, research has been done in what mizht be referred
to as the sensory-motor-geordination area and the personal-

habit-attitude area. The former would include such thinegs

6 E.H, Newbold, "A Contribution to the study of
the Human Factor in the Causation of Accidents®, Industyial
Fatizue Research Board, Report Ne, 34, 1926, tvay 5 p

7 Eric Farmer and E.0, Chambers, "A Study of
Personal Qualitiss in Accident Proneness and Proficiency®,
Industrial Health Resaesrch Board, Report Ho. 55, 129,

2 Irie Farmar, "Auaidant fponeness and ﬁaaid@mt
Liﬁbiliﬁyﬁ o LA Ee i al P g 5sid ‘ Val. u’l«* N@g ,)3 éﬂl’?g
19&»{3, pe 1




PROBLEM AND HYROTHEINS L

as reaction-tine experiments, tapping, pursuit tests, eteo,;
the latter, personal factors of the individual such as age,
education, marital status, and the like, or emotional factors,
intelligence, aptitwles, etc.

After the initial 4mpetus given to this movement
durins the 1%20's, research and hypotheszls projection was
in evidonce during the 1930%, Juring this period many
investigators began to hypothesize thet sccldent proneness,
either in the traffMic or industrial fields, could be attrdi-
buted to varicus csuses, Jlotombe and Hrakeman,” arake, L0
and Farmer, Chambers and Kirk!! were a fow who felt that
the senSory-molor area was most importart, On the other
hand the "gmotionel® hypothesis hecame very prominent during

this period, being expounded by ﬁmrsey,lz %ﬁﬁningar,l3 and

9 Co3, 3loeombe and 5.8, Erakaman, ®sychological
Tests and Accident Proneness®, oritish Journal of Psyeholory
Vol. 21, Part I, July, 1930, 94 = ,s

5 éﬂ ghgrlea A, Jdrake, "Aeaidan%g?run?ﬁgsaé ;
iypothesis gwgaa%@r and cersonallty, Vol, €, Yo, &,
June, 194{}) pe 335«3L1,

11 B, Farmer, RE,0. Ghambmrw and F,J,. Kirk, "Tests
for Accident Froneness", Industrisl Health Rosearch Bagwd
Report No. 68, 1933, i’?“# .

12 Raxford B. Hersey, "Emotional Factors in Accidents”,
arsonnel Journal, Vol, 15, 1?3», Pe 50=05,

13 Barl A, lenninger, "Purposive Accidents as an
Exprassﬁeﬂ af ﬁalfmwaatruet ve Tendencies", The Inter-
Journal of Psvcho-inalysis, Vol, ia""ﬁ“‘%""‘,
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Lahy and Karnhcld,l“ Nelther of these explanations sesme
to give an adequate answer to the question set forth by
the esrly experimenters in accident proneness,

The ressarch which has been done in the past twenty
vears has been an attenpt to identily Durtheyr the factors
which contribute to the aceident-prone concept., Ho clear
cut trend seemed to be present., Investigators reported
findings which .elped to substantiate both the sensory-
motor and the personality-habit-attitude areas but nothing
definite could be asecertained,

The picture which has been presented up to this
point is one of ambiguity in results {from various ressarsh
studies. There is still a ssarch for :ore definite cawscs
of the aecident prononess concepb,

#illerl® administered the jgrschech Test to high
and loweaccident bus and street car operstors, He con-
cluded that the Rorgchach could not adequately discriminate
between the high snd low.accident groups beczuse the test

14 J.4, Labhy and 5, Kornhaldi iagharghes

brperimentsliosg sur les Gnuses syl Qﬁiguaﬁ o8 Acoldents
du lraveil, raris, Conservatolre .Ational des Arts eb

Lert, ?3 Pey 68 qum*@ﬁ in erbert loore,
gholosy ngag and Induystey, Hew Tork, HeGrave

15 Qa%m iMlle cry £ Comperd am";{ f nragnals 1!5
Ghara LOr. 2t 3 Al Him &j‘ gent, an i bagh
and _o% EGS % 55%1“ tpe rators, uUnpubl zﬁhﬂm ﬂwmm VEE-
Sertation, nestern Aeservs University, 1952, v~115 p.
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was measuring deeper or latent aspeots of the personslity,
He later hypothesimed that aceldent proneness might be due
to more surface qualitia».ié

The personsl aspects of the ae¢cident-prone indi-
vidual have been expounied by many. Few definits cone
¢lusions hsve been rwached, Jinece the industrisl situstion
is one of an interpersonsl relstionshlp, could not secidente
pronencds in an industrial situation be dus Lo some intare
persensl difference? 3Some investigators have suggested
this possibility., Tranaforming the results of Miller from
the traffic to the industrisl fleld, could these interpere
sonal factorz be the "more surface” sapect to which [Hiller
was referring:

zives a rather new approsch to the study of personality,

was recently presented by Lﬁ&ry,17 One departure from the
more conventional theories of personelity is his insistence
on a multilevel approsch to the dwmemic structure of persop-
ality. These levels range from the obssrvable to the non-

observable. One of these levels, that of Conaclous

16 Cermen Miller, "A Comparison of High Aceident and
Lowshceident Bus and %ﬁw&wt Cay ﬁp@vanara" Ja%§%gl of
ézglgmgu?@ T%&M@ﬁ, V‘“ftlp 199 g’zm., ¥ !’nn@, + P ﬁﬁi

17 Timothy Leary
Pa s How Y@ﬂk,




PROBEEM AND HYPOTHRSES

Desexription {(Level II), serves the present study in that
it supplies & possible explanation for what Miller sugrested
as an eres for further study. ILevel IT desls with the in-
dividual's perceptions of himsel! and the world about hiwm,
Although this 42 & subjeetive Judpmoent, the roport on how
the individual himself says he exists is objective,

One of the instruments used to evaluste thiz leval

gona) Cheelk Ligt. Tt is 2 standardized

instrument, adequately relisble and wvalid, It incorporates

the use of 128 adjectives in which the testse cheeks thoss
adjeetives (21l relating to interpersonsl spghares of activ-
ity) whieh he feels ere applicable to himself, The results
are then scored on two dimensions of ths Interpersasngl Sysw-
tem: Dominance-Submission (DOM) and LoveHostility (rov),1®

2+ The Hypothesis

Five hypotheses are postuleted which are based upon
the twoe dimensions of the interpersonsl system and the come
porents invelved in each,

1. There is no signifigent difference betwesn
indunstriel accident and nonwaccident groups in self-
pergeption on the “DOM® score of The Interperse

Lint.

18 See Appendix 2 for s furthar discussien of the
Intorpsreonnl systonm,
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2. There is no signifiecant difference between
industrial accident and noneaccident groupe in selfw

pereeption on the "LOVY seore of The Interpersonal Uheck

List.

3., There is no signifiecant difference between
industrial sceident and nonwaccident groups in their zelfs
pereeption of how others feel about tham on the “DOM" score

of The Interpersonal Chack List,
he There i3 no simnificant difference between

industerial accidont snd non-accident groups in thelr self.
perception of how others fesl about them on the "LOV" scors
of The Interpersonal Check List.

5+ Thers is no signifiesnt diffevence betwsen

industrial asceident and non-aceident groups in their sslf.
verception or selfwperception of how othera feel about them
on Dominanece (B}, Submission (3}, love (L), or Hestility (H)
a5 measured by The Intersersonal Check Liat.




CHAPTER XX
SURVEY OF LITWHATURE

A survey of the literature of aceidents and
secideonteproneness conld be handled in meny different
ways, A chronological methed provides the reader with
& "time setting™ with whieh to orgesnise the findings of
various ressarchers, Four deesndes will be censidered in
this survey, The four have been used begause they sesm
to form 5 naturel division for the msterial to be discussed,

1. The Pirst Deecsde

Prior to the first decsads, between 1913.1919, a
fow studien were done in an atbempt %o select safe mobtor-
men for transit firms, One such study was done by
ﬁﬁnaharbﬂrg.1 He made an apparatus to test the attention
of street ear operators, The results showed that thoze
mon with move errors in attention and judgment in this
"laboratory situstion® had more ageidents in the actual
work aituation., 3tudies sueh as these were not testing

ge ot arb %ﬁA;WV;%m MQ:%

et s 100, TRassarch in Sei ;1 9£ mn e art T
rin Vi estion o
Surv i&ﬁawwﬁmru” Journal of Pergon .m‘”W.fzka, ’

of
Vol. by 1926, pu 100-115,"



JURVEY OF LITuRATURE 10

an accident pronensss hypothasis but were mainly concerned
with the selection of sale operators and will not be cone
sidered in this survey,

The decade of 1919-1%29 sew the begimninss of
scientific endeavor to understand the meaning of accildents,
Sreenwood and Woods® performed a study in which they were
concernad with accident causation, They investigated the
o¢currence of muitiple aceidents in asn industriszl setting
and were the first to exemine statisticelly accident suse
ceptibility in the differentiation of individuslzs, The
subjects used wers women employees in a munition factory
during World War I, Various groups of women were used rangw
ing in number from 19 to 750, The hypothesis being investi-
gated was that industrial sccidents followed a pure chance
distribution, Prom their results they ¢oncluded that chance
was not a significent factor and that ", ., .varying individ-
ual susesptibility to 'accident' 18 an axtremely impertsnt
factor in detarmining the distribution.”’ They diseussed
the term individual susceptibility and its posaible rami-
fications, Ko significent difference wes found botween groups

2 M, Greenwood and Hilda M, Woods, "4 eport of
the Incidenee of Imdustriel Accidents npon Individnals wiﬁh
Special Reference so Multiple Ageldents™, In risl Fatim
Heneaveh BDoard, Heport He. 4, 1910, 28 p,

3 ibddey Pe Y




SURVEY OF LITERATIRE

for age or eivil state,
ﬂewbald“ carried on in the tradition of Gresnwood

arxl Yoods by extending their findings into a larger number
of indastries, She was especially interested in the
personsl susceptibility hypothesis, vJorkine with 22 feo~
tories and 16,000 records, her aim was to examine nccident
incidences in regard to varicus personal factors such as
are, sex, experience, ate, lHer findings collaborsted thoss
of Graenwood znd Woods,

Tho averaze number of aceidents in a department

is influyenced by a comparatively small number of

maltiple accident peopls, whose sceidents seem

to be dus elther to & special tendeney in thensslves

or to special circumstances in their work or their

way of dolng it,5
3he found that age was an important lactor whereas
Sreenwood and Woods minimized this aspect. 3he stated
that Durther studies should taks aze inte consideration,
It wes her conviotion that more detailed selentific studies
should be done,

The indications of individual differences seem to

be definite enough to Justify the further more

detailed investigetions on the lines Qg individual
study snd experimontal psycholozy. « .

b E.M, Bewbold, "A Gontribution to ths Study of
the Human Factor in the Csusation of Accidents,” %mdgﬁtrial
Fatizue Research Soard, Report Ho. 34, 1926, iv-76 p.

5 Ibid., p. 14,
6 Ibid., p. 61,

11



SURVEY OF LITHRATURE

Marbe?! first called attention to the possible
existence of an aceident hablt, It was his convietion that
the probability for having an accident was greater if the
individusl's history showed & number of aceldents, Later
he presented his findings in s journal arﬂﬁcla.é He
utilized the recowxdis of 3,000 German army officers and
called attention to the fact that the wumber of accilentas
in ons pariod would help to indicate what would probably
be sufTersd in a future period,

Farmer and Chambers® administered edzht psychom
lozical tests to various workera to see if any trends could
he ascertained between e high-accident group and 2 lowm
accident group. They zave these testsa to 611 boy appren-
tices and 40 women factory workers. The aight tests were
divided into three groups (1) sestheto-kinetie, (2) re-
lation to temperament, {(3) ressoning or intelligence, They
found that the distribution of accidents was associated in

&H &uﬁtmf

! 5 %ﬂwlfmrk

8 Karl Harbe, "The Payehology of ammiﬁamum“ Th
’:"",v i) W@l# 91 ﬁ@t 3; M&Mh, 1@3»«3& ™ &KMI,Q h‘m.ﬂ

Y Gric Farmer and E.G, Chambers, "A Paychological
ﬁtmﬁy @f Indiviﬁual ﬂiffﬁranaaﬁ in ﬁmuxdﬂﬂt Hateag"
I A3 A F XA : h AL R@@ﬁ}m lﬁﬁg .}?’%ﬁ 232@,

in o Teles,
Mmmﬁﬂ’ 1”32» Po 3&-{3‘« }»’4,3..

12
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some way with poor sestheto-kinetic coordinstion and with
temperamental inatability. There was no relstion batween
sccidents and the reasoning processs, The authors were
optimiatic in that they falt that some positive geins were
made by their study snd suzzested further research, In
this endesvor, Farier and Chambars*? performed a study in
an attenpt to refine the dsta from the previous rezesreh,
They used thirtsen asstheto-iinetic tests whiech were ziven
to ten different groups of Hoyal Air Joree apprentices and
Dockyardmen., Their findings, hased upon intercorrelations
of tests and accident ratss, noted that there wias no réw
lationahip betwesn simple sesthetowkinetic tests and the
dockyard approntices,

The small correlatlions botwesn the teats and

the objsctive ¢riteris seen o indicats that

irdustrial proficiency and pecident proneness

ﬁizn*ﬁéZniﬁiggiﬁnﬁﬁiff§§?§§f§§ factors and not

Jechslerl? made a study of 250 cab drivers in

Pittsburg. These men were given & test for carefulness,

a reaction time test, and 2 mental alertness test which

10 fric Farmer and ¥,G, Chambera, "A dtudy of
Paprsonal &u@litiaﬁ in ﬁa&idant Pronensss and Mroficlency”,
Sl *‘*Mﬂrﬂ’ R%P@Tﬂ H@. Qﬁ, EQ?@,

11 Ibid., p. 0.
1? thid @@ﬁﬁlﬂ ”?aata for Taxicab Urivers”,

Yol, b' o, 1, %&?3 1??&

13



SURYEY OF LITERATURE 1

was made up of digit symbel, aritimetical reasoning and
pietura completion items. It was shown thet those men with
a slow or fast reagtion time tend to have more accidents,
High or low on the mental alerbtness test wes also associsted
with a high accident rate, He noted that the greatest single
causative factor in the high accldant group was thet of
carelesaness,

Slgoombe and ﬁinghaml3 vers interested in the ine
dividual aspects of the sceldent prons individusl, They
investizated the personal records of motor men and bus
operators of a transit system, Sueh factors azeo delinguancy,
sbnormal bload pressure, ond younger men with limited exe
perience were indicstive of high aegcident retes,

In summary, this was the beginning paried., It set
the stags for lurther studies by presenting mesny problems
and showing that soms people heve more agcidents thanm they
should on z normsl chanee expestangy basis, The investi~
gstors seecmed %0 azk s gquestion which they wanted others teo
sngwer, ¥hat factors might be common to those people who
ars aeclident prone?

1.? ﬁﬁ'&f‘ q';‘w;, v:v,i',_;:;\j_.i m %ﬂ?h ﬁ m’ 9180 ne)
Jowrnel, Vol. 6, Mo, 4, Detember; 1927, p, 25L=d57




SURVEY oF LITERATULE 15
2+ The 3econd Jecade

The movement to substantiste the aceident prone.
ness hypothesia of the lﬁgﬁ'w was carried on in the 1930%s,
However, in this decade the applicability of the concept
became important to meny investigators,

Eingham;# was insterasted in the traffic ofPander who
was considered to be aveident prons., He falt that the scei.
dent prone driver should be treated on an individusl basis
and should not be considered as part of an "aceidant group”,
he stated that there wss a paucity of research in this ares
and little i3 knowmn of aceident-pronsness,

Slocombe snd Srakemenl® performed 2 study on men
employsd at the Boston Tlevated fsilway., These men were
ziven Live tests of sensory-motor-coordination such as tape
ping, reaction time speed teats, ete, The experimenters
found no significant roeletionships between the Lest results
and the accident records of the men,

Forbesld minimiged the tralfic problem concerning

the agcident prone driver, He stated that the "normal®

14 ¥alter V. Bingham, "The Accident- rons Driver®,
Y _sipnan ’ » Vﬁri* ﬁ, Hﬂa 5, 'Mmy’ 1@32’ Pe lrﬁgﬂtlﬁ}

15 C.89, Slocombe and R.E, %rakeman *raychologieal
Vol. 21, Part 1, July, 1930, Pa 2 i3

16 T,%, Forbes, "Ths Horasl Automobile Driver as a

Traffie Problem”, The e? gurnal of deneral “aveholo; Vol, 20
1939, pa 471474, | == KL “
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driver constituted 98.7% of all the acolidents he inves.
tigated that the attack upon sny traffiec accident problem
should begin with this "normal driver®,

In a review by F&mmavl?, he pointad out that
sansory-motor tests have been most efficacious in the ares
of accident pronensss researeh. It was his conviction that
nervous stability was also importast and that "the next step
forward in the disgnosis of accident proneness will probably
coms from & dirsot study of affective yraaaasea",lg

Farmer, Chambars, and Kirk!? carried further the
work of Famsar and Gb&mbﬁraz@ in an sttempt to gain more
praeision in thedr studies, Tests of intelligence and
sensory=motor skills were applied to groups of boys entering
certain skilled trades and their performance was correlated
with thelir subseguant sccident rates over & peried of vears.

17 Eyic Parmer, "Accident Fronsness and Aecident
Liﬁbilib}" Qﬁ@ ",&!*{, m » Y s vglq 1531 QQQ 3‘ July,
1940, p. 121273

18 wag pe 128,

cor A ié? ﬁ, Farmar, %'ﬂi ghmmbgra ﬁmd Pede Kirk, h”T@atm
or Aceident froneness adustriel Health Research Board
Report No. 68, 1933, Lvabl P . ’

20 Eric Farmer and Z,0, Chambers, "3tudy of Personal
%maliti@a in Avcident Pronsness mnﬁ Wrmfiei@nay“ Industriol
Hea " ) 1“'“, BTRD 0 v ﬁﬂp@m Meyy 7 J’ 'a«r:}ﬁw 3 1’%—&’? P
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The groups consisted of Llh Dockworkers and 163 naval
ertificers, They found that poor aestheto-kinetie coor-
dination was associsted with an undue mumber of accldents,
The authers pointoed out, howsver, that there should not be
generalisation to all occupations, They were optimistic
in that they felt that they had isclated a small fagtor in
aceident proneness,
The degree of assoelation batween sesthetokinetic
eoordinetion and accident proneness is sufficlently
gmall Yo make it ¢lear that deficiency in this
function accounts for only a small part of the
accidents sustained but there is some advantage
in having iselated one of the factors involved
in eccident pronensss and messured its importance,
Pltimately it may be possible to ilsclste other
faetors so that our knowledge as to the nature
of aecident proneness may not fgfally ba s
aoanty as 1% i3 at the praaenh;
They also noted that intelligence was not relataed to
sccidents and not an integral part of the sccident prone-
ness concept,

Banisters? made an snalysis of all the sccidents
oceurring in a village settlement in Bngland, He took
gach acelident separately snd endeavorsd to find out the
cause of the sccident by the interview method, He vcete.

gorised his answers snd found that varisus factors burned

2L Ibide, pe 30,

22 Hy Baniater, ”An@vhar Approaclt to @hﬁ Ppoblom
of Ageident éauﬁaﬁiﬂnﬁ h Jo Wﬁ nal of Fayeholory

oL et 3, dapnaty o
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up more prominently thasn others such as stupidity, foole
hardiness, improperly adjusted attention, distraction,
hurry, anger and snnoyance, worry, and wish fulfillment,
He concluded,
It 13 to be noted that the ordinery tests for
aceident pronensss searcely touch the fringe of
thesa paychologically determined causes of
agcidents, « That 412 probably the resscn why
corralations betwesn g%w test results znd
aceidents are so low,
Hersey?hk discussed the accident prone problem,
He mentioned various emotionsl considerations which he
felt could influence s person to have an accldent such as
worriesa, home problems, etc. He then stated,
Closely connected with these nore general
emotional factors which apply to most workers
come the personality fasctors which are & part
of a man's emotional make up and which cause the
largest aarcanta%a of accidents to those workers
whosn we may call "repusters?.”
It was his convietion that accidents resulted from extreme
emotion rather than more integrated type of organization,

Likewise, Lahy and Kornho1d?® mentioned that smotisnel

23 Ibid., pe 314,

2? ﬁaxf@rd B, Hersey, "Amotional Feetors in Aceie

dmﬁﬁ“, "“'?.’:}ﬁ;,ﬁﬁﬂ,f!,l ﬂln 15, Hoe 3' 1‘936, e ﬁ%}més*

25 Ibid., pe 65,
] ﬁémm‘ :{r and 8, Korahold, Reel @t‘:h Expord-

L 5 .'q. AR, DG Liaery, kG m el

BEIL:S e hompwinsi o3 s o A W g ik "(”: Lk Y
ail, raris, Uonservateirs Hational des irt fabliars,
; as quoted in Merbert Moore, Psvcholory for
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instablility wmight have some effect upon the esccident prone
individusl, Their approach was somewhat different in thet
they felt that the amotional balance directly effected the
adoquate sSensSory-motor responses,

Drake?7 performed an interesting study invelving
the use of five zensory motor tests on 4O fensle operators
from a metal working department of 2 larpns industry, He
set up an Aceident Index which was the number of acclidents
tizes the severity divided by the length of service in months.
He hypothesized that thoze peonls whose muscular reaction was
above the level of perception would have a higher Accident
Index than those whose muscular resction was below their
percaptual level. "In other words, the person whe rescta
euickeyr than he cen perceive is more likely to have acecidanta
than is the person who can pereeive guicker then he can
r@a@t.“zg 4 right-right turning test minus & spirsgl test
showed 2 significant relastionship with the Aceident Index
figures, ALl others wers not signillicant,

The purpoesive accldent was the theme of a paper
presented by Muumin&ar.gg He wrote thst many sccidents are

27 Charles A. Urake, “&eaidant Proneness; A Hypothenia®,
ster and Pe Vol. & s No. l&! l.‘&?w; Pe 335341,

2ﬁ &_ﬂy; FM Wmﬂwa
29 Karl A, Monninger, ”ﬂmrpaaiv@ hgeidents as an

&xpraa&ian af 3a1fwﬂeaﬁrm¢ui¥a Tendencies®, The 1
41 L ) 2 Sk erdem lab b ‘* V‘@lw 1&* ?ﬁﬂg 33 1936
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purposively caused by 2 self destruetive motive, In this
same psychiatric setting, ﬁallingaa investigated 500 canes
of sutomobile aceidents and Pfound that 36% had I.7.'s of less
than seventy and that eleven cases were payehotie., It was
his suggestion that automobile aceidents miht be lowered
through better sergenin: of thess porsons before they receive
their automobile driving license,

Dunbar, at.ml.,31 althourh concermed with the
physical sspests of accidents, showed interest in the psychie
phenomenon, 0Of esspacial interest to them was & component of
impulsivensss which they felt was ¢rumon to man- of the acci-
dent group they interviewed in n general haspital setting,

On the basis of our material then, it agp@ared
that at least one factor in the personality which
predisposaes to ageldent la this tendoney to act
nut, or the inability beginning in early childe
heaﬁ to inhibis %myulgiva atts in relation to
strong em@ﬁiaa.3

In like manner, thay continued,

30 Lowell 3, Jelling, "Thne Psychistrie Findings
in the Laﬁaa nf 590 ?rwffia 6? fenders and Accident-Prone
: ""’3.' ﬂf m?VE’:!’QﬁtW. Vglt 973 f'?@a 1'

31 H, Flanders Dunbar, Theodore P, wolfe,
Edward S, Taubar and A, Loulse Brush, "The $ayehic
Component of the Jisease Proesss (Ineluding Convale
aaaent in ﬁardiwa, Disbetiec, and Frecture Pptients”
pries ,J ansl of Peyehistyry, Vel, 95, Ho. 6, tay, i’E@,

32 M’f Pe 1334,
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¢ » oDpabients who developed ‘accident proneness'

had the tendengy to 'do something' instead of

ggzgdgaggins their angsy bottled up and belling
It was their {eeling that this impulsivenessz, as an emotionsl
factor in the personality structure of the individual, ¢one
tributed hesavily to the geocldent nrone parson,

In summary, this decade contributed a few studies

0 attenapt to answer some of the gquestionz of the previous
dacsde, However, it wss more a period of "hypothesis”, some
of which wers taosted, There warse wany sup-osted possible
reasons for the accident prone concopt, It wasm a transition-
ary period bestween Pormulstion of the hypothesis and seotive

rasagrch,
3+ The Thivd lecade

During this deeads 2 large number of ragssarch studies
were performed}) many hypotheses were Yested and discusasions
presented,

In the traffic field, Tilluan and Hobbs4 studied
Lorty drivers in londen, (ntario. They had twenty drivers
each in low and high accldent groups. They wers interested
in the personal histories of these men., Certain personality
fagtors ware noted as being lwportant, "The porsonality

33 Mu, e 1335,

34 W, Tilluan @mﬂ uubq Hobbs, "The Aeceident-Prone
futomoblile Driver”, Amerdic § srehistry, Vol, 106,
How 5’ Kov, 1%14'@’ 3’?@
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with a high record is characterized by axsresniveness and
{nability to tolerate suthority sither at the parental or
commmity 1$va1."35 They also reported that the childhood
of the high accident group was marked with instability and
disraspest for authority.
Working in the same locale as Tillmen and Hobbs,
Wong and H@hbaBé did & study in an industrial setting.
They studied aceident records in 2 large brevwery. Those
men with high accident records had five factors which were
considerably different from ths low sccident gzroup: (1) came
from broken homes, (2) senfliet with euthority, (3] truancy
2t sehool, (4) irregular work history, (5) marital discord.
soddy37 diseussed the traffic accident problem inm
genoral terms, He proposed mors accurate prediction in gha
denzerous forces which make up the accldent prone person.
However, he felt that "The tests of temperament and emotionsl
stability used up to now have mostly been a static, quastion-

and-answor type and have not glven decisive remulnawﬁgg He

35 Ibid., P 327,

36 W.A, Womg and CG,B, Hobhs, PPersonal Factors in
Industrial Aceidents”, Industrisl Medieine, Vol. 18, Ho. 7,
July, 1949, pe 291~294,

5 he id7 ﬁa?;zgkﬁzgﬁﬁv, ?ﬂawnhalagieml Aﬁpects of Accidents
an an @ British Hedical nal, Vol. 2
G0, 18, 1947, Pe 8532828, ‘ Bhy 705 S

38 m&ap P ﬂﬁiﬂ-n
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advocated better testing materdal to uncovar factors comnon
to the sccident prone pereon,

Kreft and Ferb@a,ﬁg in the traffic area, varied
considerably from other ilnvestigators. They studied 482
street car operators over & four yeay pariod, From the
records avellable thay worked out an Accident Index for
these wen. They found thet trafliiec acoldents for strest
gar operators were governed by the usual laws of chance,
They did find » few personsl and medical items which they
elaimed could not ba ettributed to c¢hance such ag high
blood pressure, o statistical analysis was given in the
report nor any comment &5 to how such a conclusion was
reached.

Jﬁhﬁﬁﬁﬂ#g gquestioned the validity of many tests
uged to determine the aceident prone driver. e felt thst
g gootl physieal exemination awl an analyzis of the biesgraphe
ozl data were as efficient as tests in uncovering the
sevident prong parson,

39 Merwyn A, Eraft snd Thesdore W, Porbes,
"iysluating the In luences of Personsl Pharamtﬁriatimm on
tha Traffia Ag@id@nh ﬁxparigmmm nf‘ wanait Operators®,

.....

50 HoM, é@hﬂﬁmm, "The Detegtion anﬁ Tr&mﬁm&uﬁ
of Agcidont-Prone Drivers! R;y‘ plocienl B
Yol. 1&3; How 5& ﬁ%@m&%ﬁfi"* | 7
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Ghiselld and Brown®! studied 67 taxicab drivers
in California using high and low accident groups, They
sdministered sensory motor gpeed tests and an interest ine
ventory. They concluded that the sgcldent group could be
predicted by paper and pencil tests. However, the study
did not present any tests of significance,

Brown and ﬁhiamlli“a did a study on street car
motormen, They were interssted in ageident proneness as
a general trait. Thelr finding was: ". « it cannot be
considered that accident proneness a2 a general trait of
the individual has been substantisted,"s3

Afreraft secidents are of a unique kind, However,
many studies heve beem done in this sres. Gorman and
Kunkle™ studied 835 pilots who had some type of aecident,

L1 Edwin B, Ghiselli and Cleremece W, Brown
aThe Predietion of Aceldents of Taxigab Drivers", dournal
of Applied FPsychelesmy, Vol, 33, Ko, &, December, 1945,
Ps 20m,

b2 Clarenge Brown and Sdwln Ghiselld, “Aceddent
Proneness Among street Uar Motormen and Motor Coach Operators®,
Journel of Applied Paveholosy, Vol. 32, He. 1, February,

43 Ibidey pe 23,

bly Willism Dy Gormen and B, Charies Xunkle
#itudy of the Helation between Minnesota Multiphaaie
Personality Inventory Seores and 'Pilot Brror! in Air-
ﬁ:?&f‘b fiﬁﬁiﬁﬁ&t&”’ ¥ ot sl Bt 4y %060 & 5?’ ¥eli] " ‘gG}-e }1’%?‘ ¥
#o. 1, February, 1947 |
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With the use of the Minnesots Multiphasie Pepsonality
Inventory (MMPI) they noted that no significsnt correlation

eould be found between the [TIPL scores asnd the involvement

in sn aivereft accident, "Thess comparisons indicazte that
the HMPY 48 of little use in detecting among rated pllots
those individuals who are prone to have fpilot arr@r'ﬁ““ﬁ

Hennemen and M&t@hwi&“ﬁ glae presented s pessimiztic
picture in relation to alreraft studies, They felt that the
studies done did not adequstely establish any traits in the
acnident prone person,

Sugrested tests for the prodiction of aceidont
proneness present a confused pleturs. Validities
area not aartieularlg h%ﬁh nor ayre the mggsured

i Plad in most cases.

traite clearly spec
Kaakle,hg working on "Pilet Zrreort, felt that the
past history, not the present, wes more important in un-
covaring the acgident prous,
In terms of intelligenece, reaction time and

Judgment of speed and distance, the asccident
prone individual mey appesr sntirely adequate.

L5 Mi, Po 36’»

46 Richard ¥, Hennemen snd "hilip I, *dtehell,
4 Critieal Zxemination of the ﬂon&agt of tAecident
ot

Pronenesa’ as Applied to Airoralt Pileots”, Amaris
Paycholepist, Vol. 2, Ho. By hugust, 1907, Pooyoiot

L7 Ibld., p, 302,

h8 Charles E, Kunkle, "The Psychologieal Baskground

of 'Pilot Errer! in Alreyaft Ascidents®, Jowrnal of Avige
tion Medieinm, Vol. 17, Wo, 6, Docember, 1545, Pr 535mbh7,
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His tendencies Lo tension under strsss, latent

hostility, negligence or disobedience of

rogulation may &ll be readily suppressed and

controlled under thﬁ spaeial conditions of

the test aituation,hy

In an industrial setting, Adler50 utilimed 100

geceident repeaters end 20 non-accident persons in s study
in which she made a complete history of these 120 people,
She alse utilised tvests of msnuasl ability, concenmtration
and resction time, .heo found ne signilicant difference
between the gontrel group asnd the experimental zroup on
either the psychometric or constitutional eraminstion,
She did state theb there wns a tendeney for the nuzber of
gccidents to dizminish after some change took place in the
1ives of the worker., It was her contention that,

“s ean see from all this that 2 harmonious re-

lation of the worker to his type of work is a

fundamental prorequisite in order %o aveid

sacidents o %imaalf and demage %o his

&nvirﬁmmanﬁ*

Utilisding the eompany records of 3 large stesl

produeing industry, Whitloock and Crammel®? porforged a

L9 Ibid., p. 537.

50 Alexandrs Aﬁlwr
Accidents in Industry" @;m
Yol, 93, Ho. 1, July, °1' '

51 Zblds, pe 101,

53 John B, Whitloek and Clavrk W, Crannel, "4n
Analysis of Certain Feetors in ﬁﬂriaua Aecidents in &
A L

Large Jtesl Plant? ;¢$;,, " lied Payoholo
Vol, 33, Ho, 5, October, 1040, 33 Ay heloaT,

“Tha “m ahalars af ia ahm&
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study on 100 accildent men and 200 noneacgident men

(matehed for department in pairs). They investipsted
various test and non-test materisl. The non~test material
eonsisted of such factors ss sge, weight, height, maritsl
status, ete., They found that on the non-test dsta thare
were no signifiecant differenves bLetwesn the amcoldent and
non-agcident groupsa, There were noe significant differonces

on the Otis and Bennet HMechanieal Test scores, However,

when comparing the groups on the basis of the Sernresuter
Personality Test, three significant differences ware noted,
It was found that the accident group was less nsurotiec, leas
introverted and more self confident,

Jurgenmen53 discussed the acgident problem in in.
duatry and strsssed the need for more research, He felt
that,

o » oWherae safeby work iz ineffective, accident

prone individusles become more ﬁuﬂ&&ﬁﬁiblﬁ te

aceidents becsuse of emotional up&acs particularly

ggar gﬁ econssguently a biased distributi@m is
He was pavtial to the theory that some people hring to
an industrial situation the predizposition to have accidenta,
He advocsted less theoretical analysis and more practical

gstudies,

53 Clifford &, Jurgensen, “low Much do we know
Roo ﬁﬁ@iﬁ@nﬁ Causes”, Hatlonal Sefety Mews, Vol. 52,
2‘*@%« 5; g@?%ﬁ@%‘, 1‘§«%ﬁ§ %# o D

5k “_é;ﬁ“*, Pa 82,
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Kerr?® advocated the study of the total psycho-
logieal climate in which the employee works as an approach
to the preblem, It wes his convietion thet the problem
faged iz one involving group psycholegical phencomenon ag
well as individual,

Phveleal conditions of the industrial worker was
she purpose of a study by Tiffin, @ﬁ.a1g5& It wos thelr
gonvietion that low visual performsnce sand meeldents
oparated in g direct relationship.

Hirsehberg, et,al.,”! mede a study of 10 accident
znd 10 non-aecident coal miners and stated that conflict
with authority was a big feetor in the acclident group.

ﬁalmessg mada » survey of 2,138 resords 2% an
arsenal in California. He set up an Accident Indox ocome
parablse to shat of orake.’® He found that a very low

55 ﬁill&rﬁ Kerr, "Acoident Pronensss of Faetory
Depsrtmenta”, ‘ ;%;Afali@é Payehology, Yol. 34,

Ro, 3, June, "?7‘ ’ 17170,
56 Joseph Tiffin, B.T. Varker and R.w Hab@rﬂat,
"Yisual Performante arml Aw&&ﬁ@m% Prequeney™, o

AR .w“,,..‘#, » ¥ &, ‘CMW‘, Y ¥ Vﬂlqy 33' Hﬁ!. 5& Qﬁﬁ@h&p* 9’

"* *

57 J. Cotter Hirschbers, lawrence Rogers, et,.sl,,
Y4 Study of ¥iners in Relation to the Acgident froblem;
I, Paye atrie Kml%%ﬁﬂ%”, 44,,*}, raeoan 0 Pty af * ‘bhow

Pgychiatry, Vel, 20, No, 3, Jul

5@ J&ﬁk H@lmﬁa% "lodustrial Aceident Pronensss®
mngl Psycholomy, Vol., 2, He. 3, Aubwm, 1949, p. ﬁgﬁwﬁ?ﬁw
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mechenieal aptitude scors correlated highly with the
Aeeidant Index,

Harr&s$0 parforned a study on twenty-five indus-
trizal acoident rapesters matehed against twentvelive
accident free workers, He used biographical inlormstion,

Bernreuter “ersonslity items, [ultiple Cholce Rorschach,

and the igosenzweix Tieture.’rustretion Study. He found no

siznificant differences in the use of the ¥Multipls CThoice

dorschach and the Rosangwelp “isture~Trustwetion Study.
Three itema of the Rernreuter were significantly diffarent
between the groups, The sceident group (1) considered thess
selves rathar nervoug, (2) preferved a dsnce te a play,

{3) were inclined to be guick snd sure In their actions,

In the blographical part of thes study, he found thres items
which were sisnificantly zreater in the asecident zroup:

(1) pot hurt more often, (2] left home earlier, (3) con-
gidered themselves better then sverage drivers. Harris noted
that there wers limitavions to the study, wiz, the reliabiliscy
of the data and the projeetives used, His conclusion was

"e « +20n0 personality differences were shown to exist batween
the two graupa."él

roctd ég ?fmnﬁxdi ﬁarv%m,w”&am Pargonalivy Tests %d@mtify
noident Prong DY HeH Peyyv Eeygholony, Vo 3
155 §yopEgael S

Ko, b, Winter, 1950, ps L55<450,
61 Zbida, Pe 459,




SURVEY OF LITERATURE 30

Bonnardnlsg had an interesting finding as he
reported that intellizence wes a factor in the sccident
prone group which he investigated., Utilizing 153 acecident
prone workmen, the intellec¢tual factor was more important
than chance would allew. It was his vontention that
intellizonce 28 a pre-enployment oriteria should be used
ta sepsrate the soeident prone person from his noneaccident
paar,

Sureh®3 made a review of the literature in the ares
of aceident prunenass, He falt that emotional immaturity
and emotional imstability could be {astors in the accident
prane person. In this respeet he felt that the psyeho-
logist in industry had much to give to the safety movement,
carﬂelléa felt that emotional problems, althoush importent,
posed & problem to the expe:r

imenter. de pointed out that
sensory-motor aress were much more applicable to the study
of the accident prone person with partieular use of reaction
time experiments,

62 P, Bonnardel, "La Peychometrie et La .revention
dea Aceidenta du 4:nmm£. ence Concreted ", Le Travail
Bumaixn, Yol. 12, He. 1, 19 93 Pe 1=15,

63 J, quwml Bureh, "Probing the Aceident Prone®,
DR 2 .. 12N, RGHA . V@lu 5@’ N@u [&' Whﬁr ¥ 19‘!&‘&.

\ mﬁ,;gm Sl e R
oo ¥ graonne) Jowrna & 5, He, f
Pebruary, 194%, p. ﬁéﬁ s v ’

s
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Dunbar65166 sugzested a questionaire on the perw
sonal history of the accident prone persson. She falt that
the life history of the person was important, 2.g. such
factors as uncompletad education et any lovel, family
history of a broken home, being common to the secident
prons group. Jhe again asserted her hypothaesis that im.
pulsive behavior was important.

In a study from Hungary, Csilleg and Hadri &7
felt that the accidents which they investigated in a
hospital situation had s dafinite aggressive overtons
and that this aspect was very lmportant to the acclident
prone individusl, However, they stated, “The acecidents
ecannot be traced to a2 single cause, but one of manifold
d@tarmination.”&g

Jiseusaing possible industrizl sccident cases,

but more concerned with peinting out the emotional

65 Flanders Dunbar, "Medical Aspects of Accidents
and Mistakes in the Industrisl Army and in the Armed
Forces®, War Jedicine, Vol. 4, No, 2, 1943, p, 161-175,

66 _ __, "Susceptibility to Accidenta",
teal CITRIGS of North America, New York Humber,

67 I, Caillog and £, Hedri, "rersonal Factors
of Accident Proncness®, zgﬁﬁagrial Hedieine, Vol. 18,
Yo. 1, Jasuary, 1949, p, <Y=30.

68 Ibid., p. 30,
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aspects of the problem, Moorad®® was convineed that sub-
conscious behavior was important in sccident csuses, He
felt that pathologiecal groups ¢ontributed to the high
accident rate,

It is estimated that one in four, or exagtly 284

of the employees have sufficlent personality and

gﬁ@é%?ﬁiieg%sgggeggfgewgﬁkpggentially detrimental

.
Idkawise, Febﬁerman?l wag interested in accidents in an
industrial setting. Dealing with various pathologicel
conditions which employees bring to the work situstion,
he noted that %, . .m2n mede gccidents sare the resaly of
enotional and mentel ﬁrmhl%ma.“72 The accident acts as an
escape for the individusl or, in some way, 28 a revenge
ageinst suthority.
In & study on aceidents in children, fuller’s

used 30 gzirls and 31 beye in g nursing school. he was

69 Philip J, Hgporad, "Human Faetors in Accident
Ilability”, Industrial ‘ied aina, VYol, 16, No. 10, October,
1947, Po LOl=L

70 Ibid., p. 4Y5.

71 Joseph L, Fettarman, "Neurapsychistric Aspects
of Industrial Aecidents", Inﬂua%rgal Hdedicine, Vol. 15,
Zgga 2, Febmm, 1Qbﬁ6ﬂ 'i:ht fat [

72 Ibid., pe 99
73 ﬁliﬁm%@th ﬁa@ham Puller, "Injury Prone
ahildmﬂ 3‘-' {’ ' ",_ 348 e}: t ¥ Vglﬁ 1.&%

fos 4, Uetober, fr a
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i{nterested in various fescets of their personal history

such as age, sex, sloneness, and plesying together., The

as & eriterion for behavier. 3he found that the childrsn

who got hurt had more problems but found ne specifie per
spnality traits usually considered undesirable,

In summary, this deesde i2 one in which many studies
and possible aclutions to the problem of asceldent pronge
ness were given., There seemed to be 2 trend teo accept
some sangory-motor teste asz possible indieations of the
aceidsnt prone person, But these are slight. The
possibility of zn emotional component is sugpested more
styrongly then in the past decades,

bs The Fourth Decads

These few years are characterised by doubt and
despalr, mixed with some hope which helps to further
research, Some ol the findings are optimistic, others
neutral and still others very pessimistie,

A study was presented by Adelson’® in which he

gasts doubt on ths entire sceident proneness movenans,

7h AJ4, Adelson, "Aecldent Pronenesst A
Criticiom of the Concept ﬂa%aﬁ upon an Analyais of
Shunters' Aeeldents”™, Jowrnal of the Roval d
Spgiety, Vol. 115, park 11T Cey Ds BF '
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working with 1,452 reilreoad shunters in England, he found
no significant difference between industrial snd home
asceidents, between minor and major injuries, anor did he
find that the some men tended to repeat the same kind of
acocident,

These facts lead ne to proposs that sceident

proneness is not %nnaral faetor but that ¢

operates in g specifiic type of event in a

apecific environment, and that it mey slter In

an individua% in mecordsnce with hig chances

of activity,/%
fot he was cautious in hizs conclusions and went on to
state that traiss of personality and c¢haracter might
have had soms influence in the total situastion,

daambs75

was pessimistic about rrssarch in the
area of selectlon of accident prone people in pro-

employment procedures, Using the data of Hraft and

Forbes’! he noted that to gain g 254 reduetion in accidents

almost helf ef the transit operators would have had to be
discharged., It was his opinion that thiy was net very
profitable,

75 Ibi’dd’ pﬂ 39&‘!
76 Herbert H. Jacobs, "’perational Aspects of the

Aecident Proneness Concept”, @,ams@c-;mnﬁv,f the Hew York
gﬂﬂﬁwfﬁ f Seiences, Series II, By It ) JEnuary,

g, p V#J ».'f.,

3
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Arbous, 78

the goncept of accident proneness, He stressed the point

in a review of the literature, discussed

that aceidents were not really accldents; rather the cause
seemad L0 be a personal factor, It was hiz conviction
that no definite statements in regerd to this area of
investigation could be made,

In a study of 178 taxi drivers, NMintsz’? stated
that he was not in fevor of inereszed accident susceptie
bility with aceidents, It was his opinion that aceident
proneness varied from person to person and was reasonably
constant for each person, However, he did aay that,
"Temporary increase in sceident proneness may wall be
dus to emotional atreaa“.gﬁ

4 pessimistic note was also sounded in the
siveraft aream of investigstion. webb®l made a perusal
of azccident studies in thiszs asrea snd felt that little,

78 A.G. Arbous, "Accident Jtetistica and the
Concept of hceident Proneness, Part I: 4 Critieal

Byaluation®™, W; Vol. s 195), pe 3460-330,

79 Almuand@r %1nba “Time Intervals batween
i LAl ’ »}” s SN 5 v@l. 3@, EQ« 6}

80 M&g Pa WM@&

81 wilse B, Webb, "The Prediction of ﬁir@wafﬁ
Asgidents from Pilot Cenbered Measures", Journal ¢
on Medieine, Vel. 27, Ne, 2, April, Y05t
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if anything, had been accomplished, He Pelt that some
method of prediction of the aceident prone person should

be found; that the prediction would have to be based on
measures other than the ones so far explained, "However,
the areas of individusl differences which can be deseribed
28 transitory or changeable have not been thoroughly evalua-
ueﬂ.“sz He advocated study in the aress of moods, inatten-
tion, temporary physiological states and levels of traine
ing.

Working in the ares of sensory-moter-coordipation
in the traffic field, Cetion, Mount and DrennerS? were
interested in the reaction time of the people invelved
in avtomobile accidents, It waay%hﬁir hypothesis that
those people with variable raaeﬁ;an times would have morse
aceidents then those whose reasction times were more coNe
stant, This hypothesis was rejstted,

Two essays on the asceident prone concept in the
traffic aceident field, in which he discussed future
experimentation to elarify the present situation, were

82 Ibid., p. 146,

83 w.L, Cation, G,H. Mount and R, Bremner,
*Wariability of Es&#ﬂimm Tﬁm@ amﬁ %uaaapmihilihy tm
Automobile Aeeldents”, Journsl of Applied Peveholos
Vol 35, Ho. 23 «%Fﬁi}»g " yq ** ”
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presented by Roeho.a“’aS He mentioned that the bhehavior
of the accident prone iwdividual was s0 chanieable that
& paychelogist could contribute much to this research,

Pnrkara,$é working with 105 truck drivers, made a
dichotomy of accidents as to whether they were preventable
or nonwpraventable, He noted that preventable acecidenta
ware mors related to psychologicsl test data than accidents
of a non-preventable type.

Suhr®? used the Cattell 16 2.7, Tept with traffic
accident violators, He had groups of 30 high and low
accident men, He found no signifiecant differences at or
below the 0% leval of c¢onfidence between the groups on
any of the factors, However, Factor G (Positive Character
Immature Jependent Charscter) fell jJust short of this

Ainimum level raquiresent.

84 M, Roche, "L Role du Paychologue Jans la
Provention des Aaai&antﬁ de lz Cireculation®™, Le Travaill
m Vol 17;; No. 1; 1"?5‘&; e 9T=10L,

35 ; "Romargues sur lses Aspects
@sychaphyai iagiqua ﬁmﬁ Aaaidant de la Girculauion“
S A R L Y‘?qu 6;, ﬁay l' ;"56}'

86 James Parkers, "Pasycholozical and Personal
History Data Related to hecident Records of Cammercial
Truck Orivaers®, i_;;fgl of Appld _ ploxy
Bo. &, 1953, P@

87 Vivtus ¥, Subr, "The Cattell 16 B,¥, T&ﬁ% as
-] ?rwgnaaﬁima%ar of &ﬂﬁid@nt SR80 6 ibiligg _ ged insms
of the Towa Academy of Jeisnce, Vol, 60, 1953,
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In an attempt (o discover if emotionsl fmmaturity
was eorrelated with a high traffic escoident rate, tategt®
mada a2 scale of emotional maturity from statements of
authorities in the field of psvehiatry. This scale was
composed of forty items which were glven te 993 subjects,
The groups were those of stste parolees, university upper-
classmen, indigent men, people in Jail and chureh members,
He set up a traffie accident rate for the distribution
of the population tested, It was his assumption that the
greater mmber of lmaaturity items would be picked by
those people who had & high percentage of accidents, le

found that subjects having below average scores on the

38

Seale of Emotional Maturity {immaturity) had a significantly

greater parcantege of secidents, However, the eriterion

involved 13 questionsble end the results were not accurately

given,
%111@r$9 performed 2 study on three groups of bus
and street car operators in Uleveland and Dallas, He

48 William aaylar (Gates, An .Inv1 stization to
¢Lﬁmw*; the Belationship hetween hing “»!!mw sttty
and Aecident ’*uw«@&ﬂ mpublis} a Tootoral DlPSertati L Oty
mlversi ty of Houzmton, May, L1954

89 Carmen mmw 3 Comperdaon of Cersonality

eg .ﬁ' 1 .';ti;';..., th’i dk 3 Sus
JLraet fé‘,;ragv.wug, Unpublished Joctora
GrCAGAOR, FBO1 Reserve University, 1952, Pa w115,
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divided the groupse into high and low aceldent groups,
The Horschach was given to all involved, An analyasis of
the data was made without a definite hypothesis heing
formulated, His analysis was concerned with Rorschach
factors and patterns, and personality configurations,
His final conclusion read,

In effect, the results showed no significaent

differences batweon the high sccident and lew

sccident operators on any of the personsl data,

factors and patterns, or 9@ramnali§3 con~

figurations which were considered.
In a later wark,gl in which he utilize: these same results,
he carried his conclusions further by suggest'ng a posaible
reason for his negative findings.

It may be that accidenteproneness is related to

more Ysurfaca'! or manifest qualities of the

perconality rather than the deeper or latent

trends, vwhich one is 1malggmﬁ to anphasige in

Horachaeh interpretation,

Chambers’? did a review of some of the work done

by the Industrial Petigue Hesearceh Board during the 1920's,

90 Ibid., pe 79

91 Carmen Miller, "A G rison of High-Acoident
and LoweAccident Bus and 3trest Car lperators?, Journal of
yjective Taecliniques, Vol, 19, No, 2, June, 1955,

92 Ibdd., p. 150.
93 B.%. Chambars, ""sychologlcal Tests for Accidsnt

‘reneness and Industrisl Prefieiency”, Madics) Research
Council Memorandum, No. 31, 1955, 11130 p,

39
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It was his intention to sumarize somo of these raports
gnd to organize the findings, He conclwded that the
accidont proneness concept wag a very complex one and
that little bed been found fron siopls Tunevionz., He
was quite positive that tests of SensOry-mobor co0r-
dination sesmad to have contributed greatly to on ex.
planation and prediction of asccident pronsnesa, *0f all
the tests used including these of intellizence only the
aestheto-kinetic tests showed a significant or consistent
relatienship to aceidents, o

Gamelligﬁ propozed a different approach, He felt
that tha best way to gebt 4t a possible explanation of the
accident pronsness concept was by the elindeal method,
That i3, he would like to have tho accldont situstion
reconstructed and an snalyeis mads of all the faetwre which
contributed to this accident, Tt wes his beliefl that the
total 1ife of the pardgon was important in say acclident,
Syen though Gemelll felt that many sspects of the individw
usl were lmportaht, he pointed out that research in the
£ield should be done to recognize certain psychological

Gl Mﬂ. Pe 2,

45 Po Agostine Gemelli, "Le ‘actear Humﬁia &ms
ﬁa@iﬁa&t%‘du.?wav&ilAdama %*Emﬁmwﬁmﬁa” Bullebkin of the
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aspects of the safety of the worker, ". . .they must
have recourse to clinieel psychology which makes it pose
2ible to deteet factors liable to threaten the safety of
wurkars."gﬁ

M@L@an97

slse advocated the elinical spprozch with
the idea that psychotherapy might be ol some help sspeclally
af™er the first accldent. he sugsestad that the inbar-
personal relations of the employess were very lmportant
in this respect. Himleng also stressed the importsance of
huzan relations in the secident prone person, He ascerted
the importance of personal reactions,
e« ¢ 1t i3 geonerally agreed by safety engineers
that upwards of 80% of accidents are due to such
persenal reactions =3 carelsssness, apathy, ine
attention, fatigue, disinterest, fear, worry,
anxizty, and nerveus tension,’/
he felt that improvemsnt inm buman relationsz in Iindustry

would contribube o a lower sccldent rote.

96 Ibid., p. 658,

97 Alan A, Felean, "Aceident Pronensss-—<i cliiniesl
Approach to Injury Lisbillty”, Industriel .le
Surgery, Vol. 2b, Ho, 2, February, 1955

98 Lecnard Himler, "Human Relations and Aecident
Pravanzian“{ ndusterial vedieine and

y

Ho,. 3, Have
?9 I‘biﬂu; Iﬂu 121#
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Erwwaﬁarflaa

the aeeident, thought that a charogter pettern wes the

discusaing the emotional aspect of

basic cause of aeceldents, He stated, ". o+ Jthe high
acoident individual has a2 distinetive charamcter pattern

101 Jince

which is a causative factor im the acoident,”
this was a discussion of the field, no experdimental study
was performad.

L@Sh&nlgg workine with 84 acolident prone npeople
in industry and the traffic ares, pointed out that ag~
gression toward authority and mssochiasm were the driving
forces behind the accldent proms individual, In ancther
$taﬁylﬂ3 of safe people (low avcidents) he stated,

Thus, thers appears to be two d ¢ reasong
behind the lew aecident rete (1] anxisty over
castrabion is put vQ use to protect the person
from environmental danger (2) the seme
relationshipy with others, in 2 way not clearly

understood, geems to prevent ggz acting out
of zelf destruetive lmpulses,~

100 Henry H, Brewster,
Accident ?rnnenaas"& Pastors
February, 1952, p. 20-

101 Ibid., p. 23,
102 Lawrence L, Lashme_ "oynemics in Aeoidonte

Prone Behavior®, Pgyebhiatry, Vol. 1%, %o, 1, Pebruary
1952, pe 7380, oo '

103 *The Saflety Prone", Pay
Vole. 15, Ho, by November, 1952, p, L6568
104 Ibide, p. 468,

tomotlional Factors of
Pgyshology, Vol, 2, No. 2,
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Jenkin3195 was intarested in the pnr@qnﬁlity

characteristios of the aceident prome person,

3¢ far, investigators have been fairly suecessful

in determinin: and massuring rolationships

batween accident-proneness and ths sensory, motor

and mental abllitles, "m the other hand,

attempts to identily and measure the personality

factors or hohavior tendsneles glosely

associated with industrial accidents have

hitherto been relatively unsugcesaful., This

failure may be due largely to the fagt thav,

to date, paychologlcal teats have foiled ta 106

measure many important facets of personality.
He did a study at twenty-thres different companies using
injury repeaters snd non-repesters, Ho statistieal
analysis was done, However, he indicated certain trends
for the injury group such as lsss restreint, more negi-
tivity and independence and more distractability., lHe
is presently sttempting to make & velid and reliable
test for accident proneness from this data,

Speroff and KerriV7 hypothesized that being une

wnnted by work assccletes was correlsted with s high

pceidant reate. They used %0 Mexiean and Peurto Hican

105 Thomas N, Jenkins, "The Accidente’rone
?&rggngéity”, Pgrsonnel, Vol. 23, Ne, 1, July, 1950,
F- had &

106 Ibide, pe 29,

107 Borls ‘pereff and Willard Kerr, "Steel 1111
tHot Strip! Accidents and Intarpersonsl Desirability

J&ﬁm@, ‘gg
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workers at a large steel mill in the proximity of Chicaze,
sach worker wns asked to name the mon with whom he would
most like to work and the one with when ho woul' luerg
like to work, They mot an interpersonal desirabilivy
value for aach worker, Thelr resulis wore aguite eonflict
ing snd they 3 Zoested futwro axporimantetion,

dorking with shildran, Kyalllag was intercsted in
aggreasiveness of the secident prone child, IJhe used 32
ehildren with thres or more sccldente and 32 accident
free children, 4 twenty minute doll play sesaion was
used 83 an indiecation of aggrescion, Krall found
significantly more ageresaion in the seccident group,

In summery, there is an indication that the
emphasis in research 1s moving in the area of psrionality
resoarch as ¢ possible determinetion for the aceident
prong person, Jome donbt was cast on the entire "ove-
ment, Lot research must continue to see 1if more factors
con be 4dentified, “he present resgarch was done for

this gpecifie purpose,

108 Vita Erall, “Perconality Characteristics of
tecident Hepsaeting Uhll&r&a”; Journa , rial and
| SR Ty

sneial Poyeholory, Vel. 4%,

L




GHAPTER IIX
POPULATION AND PROCHIURES

A prasentation of the pepulation used and the
progedures invelved in the experdimentasl situation will bhe
discussed in this chapter.

All subjects were smployved by the AlrTemp Division
of the Chrysler Corporsation, Dayton, Ohle, This division
suploys between fifteen hundred and three thousand employses,
It maintaina a wodern dispensary with a full time nurse on
duty at all times, This dispensary keeps reeords of evary
man employed by the division, ‘hen & man is involved in
any accident or becomes 1ll during his regulsr working
hours, he is expected and encouraged %o report te thias
dispensary. The nurse keeps 2 record of the type of aceident
or illness in individual folders.

Ueilining these individual files on ell emplovees,
the safety Oirector, firsh shift nurse, and the writer
randonly selected files of men to gee 1f they were invelved
in three or more factory-taussd accidents during the year
19498, A factory-ceused aceident was one in which the ine
Jury was due %o or caused by a relationship existing in
the factory.

& total of 5% white mon fram twenty-four manuiet-
turing departments who were invelved in three or more
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factory-caused accidents in 1958 were seleoted, TFrom the
peraonnal files of each of the individual depertments
represented, other names were randomly selected to obtain
2 non-accident group. 7o qualify for this sroup » men
must not have had any factory-caused aceidents in 1958,

A totsl of 104 non~accident men were chosen,

From this list of both secident and noneaccident
men, the Safeby Director contacted the various despartment
chiefs to obtain one accident snd two non-accident men
from each department, This ratio wes not always kept in
sach ease, (nly feectory msnufaeturing departments were
used, All men involved were on the first shift, After
eliminating such factors as changes in shifts, sickness,
layoffs, terminations, etc., a total of 22 accident and L4
non~aceidant men were available on the day of testing and
of this group 18 gecident and 35 non-accident white men
took part in the experiment, The men who did not aprear
either failad to goet the right directions zg to the meeting
pleece or refused to take part 4in the study. The accident
and non-acoident groups represented aixteen and eighteen
factory departments respectively,

Six groups were organized and scheduled for testing.
The first two, of & and 10 men sach, were from the accident

group; the other four were non-accident groups, 411 meet-
ings were held in the Jsfety Director's office in which

L6
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there were faoilities for seating fourteen, Ventilation,
heating and lighting were held constant for all groups,
The meetings were schedulsd at forty-five minute intervals,
three each in the moraning and afternoon,

shen each group was assembled, the 3afety Uirector
gave a small leeture on the nature of the study, He stressed
that this was voluntary and that any man could leave if he
did not wish to cooperste,’ They were told that the study
was being done to see if s check list could be used in an
industrial situation. He pointed out that no names would
be written on the papers so that any given paper could not
be associated with any person. He mentioned that this study
had nothing to do with their smployment or with the core
poration in whieh they worked., They were urged to work
quickly and accurately and that the entire testing situation
would last only & few minutes,

The meeting was then turned over to the writer,
It was agein pointed out %o them thed thoir names would
not. appesar and that they should be truthful in their answers,

was given to each man., The

1 Only oene man left and the excuse offered was
his inability to read and write. The legitimasey of this
resson was to be questioned since everyone emploved at
this division is required to pass a written aptitude
test and expected to be shle to resd and write,

2 3ee Appendix 1,
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directions were explained to the men in the group sitw
uation. The men wers told that they were to check ths
adjective which applied to themselves and leave blank those
that did not apply. As vach man finished, the booklet was
removed and he wag given another like the first, He was
asked to check the words in the same manner but in relation
to how he thought people, in general, felt about him, Thisg
change in set was sccepted easily by sll, VYhen this wes
finished the men departed from the room and returned to
their department, The ayv-rage time spent in the examining

room was about thirty minutes,



CHAPTER IV
PRESENTATION OF RE3BULTS AND DISCUSSICON

This chapter will present = discussion of the
scoring techniques involved in the mnalysis of The
Interpersonal Check list fer both groups., An evaluation
of this data will be nade in terms of the hypothesis pre.
gented, A discussion of sthe results will follow the testing
of the hypothesis,

1. Beoring The Check list

411 of The Internersonal Check lLists were inspected

for any errors., To facilitate the scoring, the answers
recorded on the second part of the siministration, - i.e.
where the subjects were asksed to report how they thought
others, in general, felt about them, - were trenscribed to
the first booklet, 'ne beoklet, therefore, contained both
saelf«perceptions,

A seoring template was used to increase the
accuracy of scoring., This template was placed over the
1ist of adjectives, Transparent coluwms were then visible
t0 the seorer whe ¢puld count the number of items that wers
¢hecked for each octant., The score waz the number of times
an adjective was checked in an oetant, These scores were
transferred to eolumns on the right of the booklat, There
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are sixteen possible adjeetives to be checked for each
octant 80 the scores have & range from zero to sixtesn,
A 1ist of thess raw scorss for the accident and noneaccident
groups is presentsd in Appendix 3.

These raw seores were converted inte the axis
scores of DOM and LW, Four intermediste scores were 0be
tained, one each for Dominanca, Jubmission, love snd
Hostility. The formmula for these conversions are as
followa:

D {Dominance) —= 0,7 {BG +HO)+ AP
3 iSubm asion) = 0,7 (PGt JK) +Hi
I, {Lowve = 0.7 QJK*-EC} ~ 14
H (Hostilisy) = 0,7 (BC+FQ)*+ OB

Prom these scores the two axes were computed in the fol-
lowing way:

bom =
v =

A& list of thess seores 18 presented in Appendix 4,

B o 3
Yo o H

2« Anpalysis of the Data and Hypothesis

/
Jtatistical analysis of the data was done by
utilizsing the L™ test of significance betwesn the msans
of the raw scores for the two axes J0M and LW, The use

of raw scores was recommended by Timothy L@ary,l author

1 Personal corrvespondence with Timothy Laary,
iiirector, Kaisaer Foundation Peycholoxy Researeh,
Berkeley, California,
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of the Interpersonsl system, The formuls used was thet for
independent groups:

M, - r.‘%i.
Ty

A=

where the ( , / 1s equal to

s 20 T

v (G:M. vt (G;”L)L

To obtain the C m, and G ,the following formuls was
applied: - )
TV

The first fouwr hypotheses, as given on page 8, were
tested with the use of the "7 technigue. The ragults are
given in Table I, This table shows the no significant
differences were found betwsen the uwsans of these groups
on any of the four comparipons, A "§® of 2,67 and 2,00
wes needed for the .01 and .05 level of confidence re-
spectively, The walue of "t in cach osss fells within
the chanes expectancy limits., Therefore, the null hypow
thesis ceonot be rejected and the results obteined can he
attributed to chance fluctuetions,

The fifth hypethesis, a8 given on page &, wss also
tested with the use of the "L" technique, HRaw scores for
the indices U, 5, L, and ¥ word used to obtaln the necosssry

G
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?ﬁbl@ TQ""

in Analysis of the Accident and NoneAccident Groups for
Self=Perception and JSelf=-Pereeption from Others on the
Two Axes of Dominance-Submission (D0O¥) and Love-Hostility
(L,W) from the Haw Scores on The Interpersonsl Check List.

Jroup-Axis-Oriantation ¥ Mean O Vin Soon N “
Accldont=D0H-3alf 18 3 " 56 3 * 37 . '}33
HonwAccidontwi0Me3als 35 AWl 3.8, L85 L1348
Acoident—o0Mwther 18 4,13 h,15 1.0
Hon-Accident-O0MoOther 35 L.58 3.80 .65 '+19 37
Aeeildant-IOV-8a1f 18 6,31 5, 1.32 y
g@ﬂ"ﬁ@ﬂ id ﬁﬁtmfdﬁguﬁ@lﬁ‘ 3 5 ? * ﬁz z& X fzg . ?1 1 * l&é’ ’ g?
Accidontel V-lther 18 5.38 6,61 1.60 3y a4, 77
HonwAccidenteLV.ither 35 .81 5,33 « 91

B e et
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values for the testing of the hypothesis, The results are
given in Table II, This table shows that no significant
differences at the .05 or .01 levsl of confidence were
obtained for any of the differences hetween the mesna,

It will be noted that the difference between the mesns
for self perception for Hostility, although not eimnd.
ficant at the 05 level of gonfidence, came quite close
to being significant at the .10 level. However, the null
hypethesis cannot be rejseted and, as in the case of the
firat four hypothesis, the results obtained con be
attributed to chanece fluctuations,

3. Discussion of Hesults

The results obtained indicate that there are no
significant differences betwesn the groups as measured in
relation to the hypotheses tested, Jome explensticn as to
the possibilities for this resmult are given,

The importance of the smell semple csrmot be dis-
missed, Had a larger ssmple been usied the chances of
obtaining 2 significant difference would have been in-
¢reased, However, in most cases, the "t" values obtained
£all vary short of the necessary "t" value needed Por sige
nificance and any in¢resmse in the sample would have to be
gquite large to obbtaln significance, This brings wp the
question of practicsl signifliecsnce., The practicality of
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Tmbl@ II.~

An Analyzis of the Accidont and HoneAccldent Groups for
Self-Poerception and Sslf-Foreeption from Others on the
Four Indices of Dominance (D), Submission (3), Leve (1},
and Hostility (H) of thn two ares of Dominance-Sybmission
{D0oM) and LovewHoastility {(I5V) from the Raw Scores on

The Interpersonal Cheek List.

5%

o S

Group-Indices-Crientation B Mean T U, i, £
&eﬁidﬁﬂtﬂnﬂmiﬁﬁnﬂﬂﬂgﬁlf 1& 1%;6& Eué@ 1¢3§ 1«&9 .1?
Hom-iceident-Dominanee-361lf 38 1L.42 3,60 .63
Accident-lominance~Dther 18 12,459 5,49 1.3
Yoneiccident-Dominence-Other 35 13,12 5.%ﬁ :?g 163 a2
Aceident-Iubaisgion-delf 18 11.13 4,83 .17 y 28 £
NonwAccident-dubmission~Self 35 10,34 3,21 .55 °° *
Aecident-Submission-lther 18 8,36 3.8, .93 1,20 20
Hon-Accident-Submission-Other 35 #.60 L,51 .77 *
Aecident-love~Salf 18 18.487 1.,73 1 e
Hon-Accidont-=Llovewialf 35 18,10 L.47 :12 L35 .57
Agcidant~love-Other 18 15,43 7.03 1.70 2. 02 .35
Non-AccidenteLove-ithar 35 16,15 6,48 1,11
Aecident«Hostilisy-Self 18 12,61 5,11 1.2h 1,33 1.6
RonwAccident-fiostility-3elf 35 10,42 2,98 .51 ~° *
Aceidant~Hostilivy-Other 18 9,97 £.67 1,13 1 31 18

Honwdecident-Hostility-"0har 35

Da3k £O7 6O
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such a large sample would be questionable. In any case,
it might be aszumed that the small sample of this study
eontributed to the negetive findings.

Another important conasideration wes the use of the
LY test &3 8 measure of the differences between the groups,
in assumption was made that tvhe distribution of Tt's" from
this sort of score followsd the distribution of "t's" posb-
ulated by the tables &7 "¢" that we use, The results obe
tained could have ooourred begause this sssumptlon was nob
a valid one,

The sebting in which the teating took place might
have hed 2 large influcnce on the results. HNone of the men
was aware of the nature of the stwiy, Tet 1t wns quite
obvious te them that it hed something to do with safety
since all of the mestings weors held 4in the Safety Jirestw
oria office and under his direction. Because industrial
safety is so paramount in the workers’ milieu, the men
might have been more gaubious in their answers and might
have attenpted to answer ag they "should” pather than give
s more truthful answer, I this ware the prevailing tone
of many of those men, the scores would tend to zZroup Lo
ward the mean with 1little differences recorded. This
azpect 1z an Important one, and, in itsell, micht account
for the differences betwaen the mesns bheing so closely
associated,
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gt 18 an inatriment

designed and built in & resesrch setting revolving around
two specific needs, (1) personality evaluation and (2)
psycho~therapautic value, In each cases, the bhackzround,
resasrch, and orientatlon has been ralated to clinical
groups or csses, This is somewhat different from the
prasent locale where the instrusent wes used in an induse-
trial setting., This aspect could be an important factor
in the results,

The rationale for thls atudy was that more
"surface® factors mizht be basic to those people involved
in irndustrial secidents as opposed Lo more "desp" factors

as mlzht be measured o projeetive inastruments, Since the

List measures a level of personality considersd to be
"more surfac¢e” in naturs, this study incorporated the use
of the Ligt. Dased on thess results, it must de stated
that within the limits of the present stuwdy, these
"gurface” faetors were not found to be siznificantly
different between the groups, It misht be possible that
naither the "surface” nor "deep”, underlying factors are
imporgant bubt rethar s comblustion of both, In this
respect the method used was not sporopriate; rathor than
uge Jjust one part of the Interparsonsl system, the total
syotan aight be used to survey various levels of person-
ality.
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It is importent in this research to point out that
no sirnificant differences were found to exist, However,. s
consideration must be presented, In relstion to the first
four hypotheses, & trend exists in that in each ¢ass the
aceident group had & lower mesn scors than the nonwaccident
group. This could be due to chanee; but also 1t might not
be chance but be a trend whose magnitude i3 not great
enoucgh to show wup smid large chance fluetuations, PFrom
thaese four hypotheses a point can be drawn out, slthough
not statistically aignificant, a trend in the direction
of the accident group scoring lowver than the non-pccident
Zroup seems to sxist,

:f grester lmportance 1s the analysis asg given in
Table IX. Here agalin it must be stated that the result
is not statistically sismifiecant, Yot the dirsction of the
result i2 interesting, The accident group showed much
more hostility toward themselves than the noneaccident
group. The difference is signilicont at below the .20
level snd very cleose te the 10 level of confidence.
Had the numbar of subjects in the accident group beén
somewhat larger and the mean stayed the same, a significent
Pinding might have emerged, The trend reported sugrests
the possibility that these accident persons might be
turning this hostility toward themselves in somewhat of
a2 masochistie natwrs vhich imvalwmm personal infuey,

7
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be Summary

The results of the expariment were presented and
the five hypotheses tested., No significent differences
between the means of the DOM and IOV raw scores or the
four individual poles of sach were shown to exist on any
of the five snalyeesa, A discussion of these results was
given in the light of sueh factors as the sample, statistic
used, experimentsl sebtting, pearsonslity level measured, snd
trends that could be glesned from the data,






