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Abstract:

An investigation was conducted to study the preschool child's behavior towards the skull and
crossbones symbol when it was presented in combination with other symbols commonly thought to
elicit positive, negative, and neutral evaluative responses. Twenty-eight preschoolers were tested as to
whether they responded differentially to simulated poison bottles as a function of the type of symbol
depicted on the labels. The degree of preference exhibited by a preschooler towards nine different
symbols was measured. Two measures of preference were employed. The first measure consisted of a
frequency count, of the number of times in a series of presentations, each child points to the bottle he
would like to play with. The second measure was the amount of time each child spent manipulating the
simulated poison bottles in a free play situation. The preschool child does not intuitively ignore the
skull and crossbones symbol when it appears on a bottle label, but in fact, prefers it over six_symbols
tested. Symbols with figures were preferred over labels of verbal messages. There are indications that
symbols with familiar- associations are attended to more frequently and for longer durations.
Evaluative weight is not a factor to be considered in developing effective warning signals for rhe
preschooler. Further more, there was an indication "chat age variability among preschool-, ers is a
factor influencing differential responses ‘toward warning labels® Preschoolers indicated that a high
reliability exists between a verbal preference response and his actual play behavior® The results are
discussed in relation to Piaget’s explanation of the preschooler8 s developmental stage® It is suggested
that the results be considered in the construction of warning signals which are accessible to the
preschool child® As an aside, further investigation into the effect of other relevant stimulus variables is
warranted®
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ABSTRACT

An investigation was conducted to study the preschool childis
behavior towards the skull and crossbones symbol when it was pre=
sented in combination with other symbols eomonly thought to elicit
pesitive, negative, and neutral sevaluative responses. Twenty-eizht
preschoolers were tasted as to whether they responded differentially
-to similated poison bottles as a function of the type of‘symbol de=
" pilcted on the labelu. The degree of preference exhibited by a pre-
schooler towards nine differcrt symhols was measured. Lwn msaLures
of preference were emloyed. The first measure consisted of-a TIre-
gqueney..count, of the mumber of tirmes in g seriss of » eoentationss
each child .points to the bottle he would like to ﬁ?ﬁv trith. The
second measure uas. the amount of time cach “enild spont munipulating
the simlated poison bottles in 2 fres Pla iy situaticn. Tho Prae-
school. child does not intuitively ignore the skcil and erossbones
symbol when it appears on a kottle label, bubt in Jact, prefers it
over six symbols tested. OSymbols with fizwres wers prefeorred over
labels of verbal megsages. There are indications that symbols with
familiar assoclativug are atiended to more Freguently and for luiger
durations. FEvaluative weight is not a factor to te considered in
developing effective warning signals for the prescheolere Further-
more, there was an indication that age varisbility among vreschool.-
ers is a factor inflnenecing differential resmonses twward warning
labelse Presgchoolers indicated that a high reliability exists beblwoen
" a verbal prefersuce response and kis actual play behaviore The
results are discussed in relation to Piageils exglanstion of the pre=
gchooler? s developmental stages It iu sugzested that the results
be considered in the construction of warning signals which are access
sible to the rreschool childe 4s an aside, further investigation ine
to the affect of other relevart stimulus varisbles is warranted.




INTRODUCTTON

Accidental poisoning contimies to,be'one‘of the leading causes of
death in children of the United States. According to Smith (1970), it
was the fourth highest cause of accidental death among preschool childe
ren. In addition, Smith reports that in 1969, 83% of childﬂood poiscne
ing fatsiities were children between the ages of one and four. 4 num= -
ber of suthors (Lossing angd Goyette, 19575 Cann, Iskrant, snd Meyman,
19695 Corsa and Stallones, 19613 and Stallones and Corsa, 1961) have
revorted that 80% to 90% of ths children vwictimized by 2ecidental poie
sening were less than Tive years of agse. Furthermore, there is a dige
‘prcportionate nuber ol ﬁales over females involved in fatal poison=-

. ingse ThislovéfﬁhelmingAﬁumber of deaths in preschoolers has progressed
threughcut recent yearse

Another very commonly reported finding in childhood poisoning sccie
dents is that well over alf of “he poisonoug substancess ingested were .
drugs or medicines in tzblet form. As an aside, common 2spirin tablets
heve been'the czuse of over 50% of"thgse reported accideﬁtal'pniscnings
(Corsa and.Sfallonesg 195&)» Conley (19;5) and Cann et ale (1950) have
suggested that flavored aspirin as well as other medicine had been treai
ed as "capﬁy“-by parents in an effort to induce the inzestion of medi-

ciness.  Thig practice obvicusly leaves the child with 1ittle information
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concerning the danger of taking these medicinés at inappropriate times.
Mellins, Christian, and Bundesos (1956) reported that cﬁildren said the
reason they sought out and ate flavored baby aspirin was because they
liked the tasteo

No one would disagree that the child?s perception of the world
.varies considerably from that of the adult®se. The invalﬁéble researcn
done by Jean Pilaget has promoted the theme that the child has urigie
needs with a mentelity édapted to serve these needs (Piaget, 195%). It
should follow that safety regulations which could direécily affect the
ckild should consider the mentality in adapting procedures utilized by
a child in his everyday behavior. However, this apprcach certainly has
not been the cezse when manafecturers design containers and labels for
poisonse

A number of studics have suggested that stimulus variables associe
ated with the chemical compound itself may play an imprertant role in
many poisoning accidentse HeKendrick (1960) found that the-eolor of the.
medicine was a determining factor in terms of which compsunds were tsaken
N e e .
mogt frequently. He reported that colored tablets wers taken more often
than.gQQy or white tabletse In addition, Jolly snd Forrssi (1958) testecd
children. on their prefsrence for differsnt colored tablets, and found
tha’s children in their sample were mos: éttracted to\P£;§hE_E919£§g/ah§\
brown pills. The ﬁnvestigators suggested that the cﬂildren were attracted

to colored ard brown tablets because they thought they wéré‘candyo It
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should be noted that these findings could be expected for reasons other

than the young child?s desire and search for candy? There is a consid=
erable amount of evidenée which suggests that strong color prefsrences
are exhibiied by preschoolers. By the.first year of life, the child
demonstrates a definite preferesnce for bright, saturatéd colors at the
red end of the spectrum (Garth and Porter, 19343 and Staples, 1931).
Therefore, the color characteristics of the medicine, the container, or
the label may be lmportant determinants in poisomning accidentse

Labeling has been studied bv chemical manufacturers for many years.
While the principles of labeling Ceveloped by the Manufacturing Chemists
~ Association (MCA) are primarily intended for the use by mekers of inluse
trial containers of chemieals, manufacturers of household products also
follow these guidelines. Presently the MCA labeling guidelines require
that a label on an industrial container éarry'a single word=-"'dangeri?,
fyrarningi!, or "caution!"mnwhicheVer expresses the relative severity of
the hazard that the product affords. When -an industrial product is exe
tremélyvharnful; iéeo,.contact with which will lead to fatal results,
the label may éarry the word "'poisoni!, and a skull and erossbones sym-
bol (Mamufacturing Chemists .As:sociatilori, 1956) o

A nﬁﬂber of warning systeﬁs have been employed tb provide cues fo
a perzon so that he can operate in a safe manner, The various codes in;
volved are used to indieate the various typss or reiative amounts of

immirent dangers. Although labeling has been recognized as an imporiant
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factor in accidental poisoning prevention, it haS'dlways been’ viewed

from the vantage point of the adult. Since preschoolers cannot read,

it has been agsumed that they will not réspond to the warning ﬁessages,
symbols, or othor characteristics of warning labels. It is apparently

an almost universal belief among many mgnufacturers that the label is
solel& intended for and responded to by tﬁe adult (Fou1g§f; 1957) and
that it can only be effective in accidental poisoning prevention if
parents will read it end follow in the adviee of keeping lousehold )
chemicals out of the reach of young children. Because of this atii-
tude, the total makeup of label design characteristics has been direited
st adults without any consideration of what the effectsa might.be on the
cnild.

Many studies reviewed  indicate thé importance of drug stimdus varie

ebles on the risk of childhéod poisoning. However, it may also be that
there_is an infiuence by the cortainer of lethal agents on the young
child®s behavior in regards to that container. If this is the case,

then the label should be one of the chéractéristics designed to diminish
the frequency of accidentsi poisoninge

With this in mind, the following study was designed to test the

responses of preschool children to_simhlated poison bottles differing

only in the type of symbol printed on the.label. The variable under

study wag the amount of preference exhibited by preschoolers towards the

different warning syrmbolse The design of this study operated on the
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basic assumption that a child will spend more time with an objeet that

he has & preference for. In addition, it is assumed that the object
(in this case, s similated poison bottle) attended to for the longest
period of time, is the bottle which is most likely to be opened with

the contents readily availagble for ingestien.




METHOD

Subjects

A total of 28 preschool children were involved in this investig§—
tiones At the time, they were attending a preschool cperated by the
Hoﬁe Economics Department at Montana State University. There wers 14
boys ard 4 girls ranging in age from 2.5 to 5.5 years. The mean age
for all gabjects was 4.13 years. The children were el’l.:ﬁ‘.fom white,
ndddle classg familiese Three age groups were defined for purposes of
avaiysis. The threemyearnolg children were thnse ranging from 205 o
365 yeers, the foureyear-oid children wéfe those ranging from 3.5 to
he5 yoors, and the five-year=old catagory consisted of children between
bs5 and 5.5 yearss There wero. an equal nurmber of boys-and girls in each

age groupe

The test bottleé were commercial aspirin bottles with the dimenw
sions of approximat917 6 x 3 x 1 inchess The bottlgé wers painted white
on the interior and filled with candy to produce a félﬁliar sound in ‘an
effort to arouse interest ﬁhen the bottle was played with.

The commerecial labelstwere replaced. with the simulated labels of
aprroximately 2 x 3 inchese " There were nine different labels vafying

orlly oy the type of symbol depicted on the label., The symbols wers
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black line drawings on a white background. Three symbols (a.rabbit,

the face of a smiling child, and a teddy bear) were believed to eliecit
a positive response from preschoolers. Three written words ("poison",
"dangér", and "lethal") were used as the symbols expected to.elicit a
neutral response. The last three symbols (skull and crbsSbones, the
face of a erying child, and a snake) were submitted as stimuli to which
preschool children elicit & negative eveluation. -

The different labels were formed. into subsets in a method simiisr

to that used by Phine, Hill and Wandruff (1967).. This technique pere
nits the investigaior to test a number of stimli while at the same time.
keeping the number of test presentations st a mimimum, & necessary pro=
cedure wnen wquing'with.preschool children. Twelve subcets were formed
with each subset containing three symbolse Nine subsets cortzined one
positive, one neutral, and one negative symbol from the classifications
1istea above. Three subsets were comprised of three symbols of equal
valence, Table 1 represents the various subset components and the core
respording EVmbolsf ‘

The testlng tock place in a smallvroom pear the preschﬁol. it was
qpproximateiy 6 % 14 feet and wes furnished snd decbratéd to apéeél to
the preschoolier. A talle ahd two chairs, preschooler siz=, were plgced
in the cewter ef the roome A closed circﬁit television tapé.recording

system was used to facilitaie recording the preschoolers interaction time
: ! ;

with the various test bottles. The system was comprised of a_television

camera, a vidco recorder, and a television monitor. The camera was
Ao recorder 11




TABLE 1
SUBSFEI CONSTFLLATIONS AND CORRESPONDING SYMBOLS

Subsets Symbols

Gq Ni By _ Gl = rabbi"t

G, Ny Bi ' G2--= smiling child
_/9_3,_&3_31___~ ’ : - GB—:= teddy bear

Gy N, By, | N, = poiscn

Gy NB B, | N, = danger
’\E}‘l&jz_ N3 = lethal

Gq N3 B3 By = skill and crossbones

Gy, Ny B:‘Z} By = snake
\S‘:}»Nﬁ Ez ] . B3 = crying child

Gy Gy G3

N, N, N3

By B, B3

Note: M"G" represents positive symbols, "N!" indicates
neutral symbols, and "B" delineates the negative symbolse
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concealed in a corner behind the subject?s chair. The recorder and
monitor were placed in an observation room which was located behind
the child and connected to the testing room by means of a one-way
mirrore -

In addition to the tele%ision recording system; a courtroomA
stenograph was used by the observers to secure immedliate data. A
metronome and electric timer were used in conjunction with the steno-
graph to record the time in seconds that each child interacted with the
bottless This stencgraphic natural observation technique was patterned

after one reported by Heimstra and Davis (1962).:

Procedyiy

T

O

Part [. == Fach child was tested individually be three femalé
experimenters working together. One experimeﬁter tested the child
while the other tﬁp observed and recorded his responses. Prior to tests
ing, each child was informed that he was going to play a new ganme,
and was then emcorted to the testing room by a toacher from the
. preschool. After a brief familiafizaﬁion with the room, and witia the
experirerter, the child was given the iﬁstructions: '"Laf's play ourv
game nowe T wi2l show you some-bottles and I want you to shew me
which one you iikg beste! At‘that point, the first snbset of thres
bottles was presented similtaneously, and.the'ehild made his selection.
If a2 child could not mzke a decision, he was prompted to guess. The

following eleven subsets were presented in the same manner.
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A random order of subsets was prepared prior to experimentation
ard the sequence of administration was the same for each child tested.

'Also, the position of the symbols within the subsets was randomized

X

in
ot
ag.pattern which was the same for each ehilde It was necessary to
present 21l the bottles in each presentation simultaneously to control
¥
for a tempnrral position effecte Thils was achieved by placing a paste.
board. seresn between the child -and the bottles durire the intervals

betwoan presentationss T

Part Tle =« The second testing procédure follqwéd immediately sfter
the firsts In thet. procecure, four bettles were imployedé (1) the
skull ard crossbones labéledlbottle, (2) the bottle carrying the word
fpaison", (3) the most preférred bottle, determized fronm Péft i, end
(ﬁ) the least prefsried bdttle, also determined from Part I.

Foilowing Part I; the observers tallied the ruber of cholces the
child wids for eich 'symbol. The boitlés with the highest (most pre-
forred) ard the 1ow;st (least prefarredj'number of sheoices were detoy=
minede Becausc the skull and crossbones label and.tﬁer"pcison" label
- were direedy includsd as two of the four bottiec to be pfesented in
Part 1L, tHiey were exciuded from the tabulatioﬁ of ‘most preferrsdf and
Maast ppeferred“ béttlas. In the event.thaﬁ'twq-oi more symbols werse

selected an equal numher of tires, -2 feble.of random numbers was nsed
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to break tiess

The 1list of four bottles to be used in the ?art IT ﬁrocedure ﬁés
" relayed to the experimenter testing the child. These bottles were
then presented simdltaneousiy to the child for an interacticn period
of five mimutes. Prior to experimentation, the order of bottle pre-
sentation was randomized for each subjecte At the time that +he
botiies appeared before the child, the experimenter coached the child,
"You may play with theée now. You may do anything you yishAwith th§mq"
The experimeﬁter remzined in the room with the child{ but avoided
unnecessary interaction with hime Howéver, the experimenter answered
the child%;questions and encouraged him to play with the bottles for
the entire five minute-play periode .

Crily fourtesn of the twenty-eight children remained in the test-
ing enviromment for the entire five minute observation session. Child-
ren fofuging to interact with the bottles were excussd frcm'the test
roome After this testing procedure was completed, the child was re=
_ iurned to regular pfeschooi activities. The total time ea-h. child
spent. in testing was spproximately twe1ve minutes.

In the obSePQation roﬁm,‘the televisiop tape recorder w;s tufngd
on at the moment the four bottles appeared on the table, and the
child®s behavior for the folléwing five minutes was recorded on vided
tape.  During these five minutes, the childfs_behavior was-dlassified

into five categories:. (1) interaction with the skullland crossbones:
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bottle, (2) interaction with the "poison" bottle, (3) interaction with
the most preferred bottle, determined from Part I, (4) interaction
with the least preferred bottle, also determined from Part I, and (5)
non=interaction with the bottles. Interaction was defined as physical
contact between the bottle and the childe. |

In addition to the television recording -system, the observers
dlso recorded the time involved in each of the above five categories
of behavior. This ﬁas done using a stenograph machine in a technique
adopted from a detailed -discription by Heimstra and Davis (1962).
Deperding on the child's behavior, the observer depreséed one of the
five keys signifying the five behavior categories. Thrngghout the
. fivé minute observation period, the keys were aapresséd at one second
intervals marked off by the beat of an electrical metrcnome;\ A re-
cord was kept on stenographic tape (Figu:g 1) which was, advanced each
. tiume a key was depressed. In this manner, the amount of time in"
seconds was recorded for each behavior category. Fach timg-a key is
depresscd, ﬁhe aporopriate figure is printed, éna the tape.moves fofu
ward. Several keyé can be depressed at the same time and all the
figures will be recorded. 'This allows the observer tc record two or
mofe categoriéé of behavior that occux'simultanéauslyo 'Wﬂep a parti;‘
cular behavior occurs succeésivély,}the papef tape will.shdw'a ver-.

tical column of that figure representing'the.partieﬁl&r;behaﬁior
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Figure 1

Representation of a behavioral record mace
with the Stenograph machine

3 seconds o
with bottled S
in first NS

position S | 3 seconds with bottle
S:txin fourth position
S71
A
4 seconds '//// A
with bottlo‘\\\\\A .
in secoxnd Il o J‘\\v | L seconds with bottle
pesition g “>r in third position
il
$* 3 secends of non-interaction
%
*
S A U S { 2 seconds of interaction
S A Y S <F with the four bottles
A U
A U
S A
S A
U S
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Lavolvedo

Figure i illustrates a stenograph recording tape with the desig-
nation of the letters that represented each category of behavior.

The horizentzl dovble arrow is shown to call attention to the fact
that at this time, two bottles were in physicalAcontact with the child,
Thé verticsgl double arrow indicates three seconds of non-interaction
with the bottles.

The.procedure desceribed sboave computed the amount of time in
seconds for each bshavior category. Only *he time recnrded for actuélA
bottle intzraction was utilized in the-subsgquent data aualysis. The
firth behavior\eategcry, non-interaction with the bouwtles, was includ-
od mersly to provide & measure of inter=observer reliabilityu‘

4 further check was méde on the accuracy of the data when the
observaltion measures ﬁera reduced from the televisiovn reccrding tapese
Thils was nsed primariiy 2g an additional control for relizhkle data
collection. The data was reduced from the tapes by means of the steiws

ographic technique cited above. -

Lontrol of Fxtraneous Variables

In order to study thé‘effect of various symbols on the preschool
+hild?s behavior,,numeroué variables were cdntrolledo ‘These variabiles
include label voriables, dottle variables, bottle content variables,
as well as proéedural variables. It was intended thot these variables

be controlled in the pressnt study and be .systematically manipulated
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as independent variables in' separate studies.

Label variables that were controlled in this stud& includeé the
size and color of the label, the saturatibn 6f the label color, and
the shape of the label. All these variables were héld constant in -
that the background color of the label was white, and the symbols
were black line draﬁingso The relative complexity and sige of the
symbols were held as constant as possible, since previous research
suggests that children shpw a preference for complex figures as op=
posed to simple (Cantor, Cantor, and Ditrichs, 1963) 0

Bottle &afiables controlled for included: size, shape, color,
translugecence, and fype of closure device. In ad’iiion, the contents
of the simulated poison . bottles was held constant. All botties con=
‘tained an equal quantity of candy, and the interiors were all painted

white. This was done to enhance fhé overgll attracitiveness of the
bottles and to maximize the children’s desire to interact with the
bottless

Several procedural variables were held coﬁstant curing the ine
vestigation. This included the degree of familiarity between the
child and the ;xperimentaro Previous research (Mussen, 1960).indi-
cates that this is critical to the success of any stﬁdy involving
young children. The research indicates that a. child will not remgin
in a strange room unless in the company of a familiar persone .Fpr:

this reason, a teacher from the preschool also accompanied the child-
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ren to the testing room and remained with them throughout the testing.
The sawe instructions wérg given to each child, Similafly, the exper-
imenter systematically prompted the children to play with the botiles
in.Part II of the test session. It has been reported by Pielstick.and
Woodruff (1964) that sqmetimés a ¢hild will not play with objects un-
leés he is instructed to do so..

During the free play part of the test.sessions, the children ware
exposed to only four bottles. Im order to control fer the position
variables, bottles were randomly arranged for both test conditions.
M1 bottles involved during a presentation appearcd eimltaneously in
order to control fecr any effects of temporsl presentation on the
‘c¢hild?s preference respoﬁseso In Part I, the same randomized presenta-

tion order was used for each childe. However, in Part TI, a different

e

randomized order of test bottles was used for each child.




RESULTS

Part T

Anﬁlyses were based on the total nuﬁber of times'each sywbol was
chosen by all subjectss An ﬂﬁt analysis of variance design (McNemai,
1969) was tv.sed with "r" representing ihg nmurber of 3ndividuals ran=
dorily seiccted from each "B" (sex) neste The "C" wariable represented
the nine symbols employgd in the Part I procedure. Hhfezsults of this
- analysis of vsriance appéar in Table 2. The effect of sex was not
significant acrcss the preferred symbol selection. However, the pro-
ferences shown towards various symbols were significantly dirferent

(p <01001).‘

TABLE 2

ANAIYSIS OF VARIANCE: PART I

B

Source ar. S . F o D

(r) Individvels (26) 0 L

(B) Blocks (sex) i 0 . - '

(C) Colums (synbol) 8 7:76 . 7:16  <.001
BXC . : : |
Interaction 8 1.08 . 099

L

Remainder 208 1.03 - . -
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At this point, a sepies of selected contrasts were applied to the
mean choice scores for each symbol using the Scheffe' method of il
tiple comparisons (McNemar, 1969). Table 3 represents the results of
that procedure. A frequency hierarchy of symbols was developed bagsd
on the number of times avbottle was chosen. The subsequent analysis
involved a series of tests.to indicate whether two selected means were
significantly different from each other.

The rabbit gymbol received the highest number of choiceso It was
selected significantly mo¥e times than any of the ciher symbolse
Second, the teddy bear was preferred nore than the face .of the crying
child aud the word "lethal (p ¢+0i) and more than the remaining two
words, "danger" and "poison" (p €.001)s OF specizl interest was the
skull and crossbones symbol which ranked third between two positively
valued symbolse Following in fourth and fifth position, were the syms
bols depicting a face of a smiling child and the snakeo The last three
symbols§ eited, each exhibit a prefereﬁce schedule higher-than the
symbols earrying the face of "a crying child and the word "lethal!

(p £-05) and the two words "“danger" and Ypoison! (p01)s There was
no evidence that the remeining four symbols (face of the erying child,
Methal?, "danger", .and "poison") were differentizily preferredo

A second selected cénﬁrast analysis was carvied out on the data

after grouping the.symbols'in the originél positive, negative, and

neutral .categories. Table 4 indicates the results of c¢orrelations
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TABLE 3

SELFCTED CONTRASTE BETWEEN INDIVIDUAL SYIIBOLS PART T

Symbols X Symbols and Corresponding X values *
Gq - G3 By Go Bo B3 N3 No M4

G1 = rahbit 2621 - 1038 2:34 2662 2:88 5.08,5.08 5035 5077
G'B = teddy

bear 1085 - . 996 10?3 1°§O 69 5069 3096 40)8
B1 = gkull & . ,

crosshones 1.60 - - - 027 o5 273 2673 3,00 342
G2 = fzce of

sr3ling » :

child- 1.53 - o - - 027 Peli6 246 2.73 3015
B3 = face-of -

erying

El‘.ild 089 ’ L -=» «o = (=] Lo - 027 &\)9
N3 = Jethal 089u = " o L) - = - 027 069
N2 = da:ﬂger . 082 - - [ - - -3 - - eLl’z
N = poisdn L e e e e 2 a4

¥ K must equal -or exceed 2,05 for the 5% 1eve1, 2,78 for the 1%
Jevel and 3671 for the e1% level. :
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between the groups of different valence. The effect of the neutrally

valued symbols was not significant, whereas, the positive group of

symbols were selected significantly more than both the negative (p ¢ .01)

and the neutral (p {-001). In addition, the'negative category of

symbols was preferred significantly more than the neutral (p<.0%i).

TABLE 4 .

SELECTED CONTRASTS BETWEEN GROUPED SYMBOL3: PART I

Symbol Groups

e

Symbol Groups

Positive (GiG 2G3)

Negative (BiBZBB)‘

T I'-‘
Neutral (NlNQN

Nig)

Positive(G1GzG3) Negative(B133B3) Neutral (Nq¥olis)

5ol 10 5%

5e1%*

1

* p €01 #p £.001
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The analyses in this testing procedure were based on the subjectfs

interaction time with each of the four bottles employed.- The r C

analysis of variance design was repeated on the data from Part Il

With the "p" variable representing individuals and "B" signifying

the nest of two sexess as in the Part I andlysis. The "C" variable

represented the four symbol variasbles utiligzed, (1) skuil and crosse

bones, (2) "poison!, (3) the preferred bottle, from Pari I, and (&)

the least preferred bottle, slso determined from Part T.: Results of

the anglysis of variance performed on the bottle interaction appear-

in Table 5o The male preschoolers did not interzct with the bottl o8

signigicantly more than the females. However, the varions bottle

interaction times were significantly differente

TABLE 5

 ANALYSTS OF VARTANCE: PART IT

ar MS F

" Source p
(r) Iﬁdividuals 26 6580661 - -
(B) Blocks (sex) . 1 ‘ 3500036 . 2053 -
(C) Colums 3 “ 33720286 - 6,485 < 001

B'X C | 5 o
Interaction 3 L55. 274 875 -
Remainder 78 . 5204036 - -
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The method of selected contrasts (McNemar, 1969) was .also applied
to the mean interaction time for the four bottles. 'The resulting cone
trasts are presented in Table 6. The preferred bottle was interacted
with significantly mcre than the other three bottles (p €-01). The
intefaction time did not significantly discriﬁinaie betééeh corbina=
tions of the remaining three bottles (skull and érossbones, "poison®,

and the least preferred bottle; determined from Part I).

TABLE 6

SELECTFD CONTRASTS: -PART II

Interaction :
Symibol Time (%) : Symbol
' ' Sl & T Teast
Preferred Crossbones Poison Preferred

Preferred 57 seconds | = 3628 * 3otk B 28%
Leagt Preferred 35 seconds . - - - -
Skull and

Crossbones | 36 seconds - - ' - -
Poison 35 seconds - - - -

.* pfeo.!. )
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It was not possible to aequire an squal number of children in each
of the three age groups defined previously, which prevented the analy-
sig of variance design utilized earlier from including the age variable.
For the purpose of interast and indications,for.fubther.research, the
age groups were corpared in relation to the total interaction time with
the bottles in Part I1. The meén interaction time_for the ihreenyearf
0ld preschoolers was 108 seconds, for the foureyearcld group the avere
age time.spent interactiﬁg with the bottles was 227.5 seconds, and the
five~myear-olds were engaged in contact with the bottlés,*or an aversage
of 1469 secondso Three t=tests between the indeﬁendent neans for the.
interaction time‘were performede. The group of fbuhmjearmold children
intgréctéd with the Eéttles significahtly'(p 6305) more lthan the thréem
yéar-old preschoolers. Although a definite trend was indicated, -there

was no significance between the foure and five=year-old groups (=

1.07), or between the c¢hildren in the age groups of five and thres.




DISCUSSION

The results of the presenﬁ investigation clearly demonstrate that
preschool children will differentially respond to simulated poison bote
tles as a ifunction of ﬁhe symbol depicted on the labelso For the first
testing procedure, a hierarchy of symbols evolved based on the number
of times in a series of vresentations the symbols were selected as
favorite. Again in the second procedure orne symbol type emerged from -
; group of four symbols as the one preferentially respéhded.to doriug
a period of free play. The fact that symbols were ;espnnded to dif-
ferentially, is not espegially surprising since previous researchers
(staples, 1931; Garth and Porter, 1934; and Cantor, Caxntor, and Dit-
richs, 1963) have found that children begin at the ags of two to_respond
to characteristics of form, shape, aﬁd colors It is the various Sy lien
bol gualities responded to which will be valuable in guiding researcﬁ
involving children.

A special iniefést involves the exisfence of-preferential diserim-
jnation against the group of neutrally evocative symbols. The symbois
expected to elicit positive evaluéting responses wereiféund to be ée-

1ec£ed more often than either the neutral or negativa:éiaés of symbols
involvedo\“Furthermore, the negative group of symbols wefe also measﬁrm ,

ed as more preferential than the neutral sato
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During tesgting, it was observed that the symbol figures comprising
the positive and negative classifications were employed by the children
as imaginative characters in the stories they made up while playing
their "new game. In this mamner, the figures on the bottles immedi- -
ately captured the attention of the young preschoclers Similar behaw:
vior was not observed in regards to the written worde of the neutrsl
categorye.

4 child younger than five years has had 1little contact with the
written language. Therefore, it is not likely that hc should differ-
entially respond to written languége formse At the age under question,
a child's common associations are derived from pietures in storybooks
and from objects he has seen. Pilaget (1.962) concluced that a child
this age will attend to elements of past associations ﬁore than he will
to novel cues. He also noticed a remarkable persistenze in attentiop
following an initial manipulation.

Conclusive in the above discussion is the fact that written words
rather than symbolic'figures are the most innocuous stimuli among thosge
tested. Label warnings carrying printed messages wowid still protect
the adult who can read. Howeverg printed iabels.aye of greater inher=
ent value to the child who‘reépénds differentially to Yérious-characm
tefistics of the label but responds-least of all.to the printed words

carried on the label.
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The hierarchy of symbol preference mdy also proviae clues to
which attracting elements are found on warniﬁg labeis. The bleﬁd-
ing of symbols from the different categories (positive, negative, and
neutrsl) throughout the preferred order of symbols is evidence that
evaluative weight is not a legitimate measure to use'iﬁ warning child.s
ren by way of 1abels; Rhine, Hill, and Wandruff (1567) founé childien
between the ages of two and six capable of distinguishing good and.bad'
pictures.s The present study did not recognize children applying their
evaluative potential in their selective play behavior.

One of the.best explanations of the difference found between a
childts play beha&ior arnd his expected evaluative behavior deriveg Jrom
the developmental definition of children this 2ge by Piaget. Betwesn
the ages of two‘and seven, two heﬁefogeneous Qorlds eéually real exist
for the child == the world of play and'the world'of‘drdinary lifes |
When a child is involved in his world of play, it is his only reality
and the world of ordinary life dces not exist. The same:type of cbnu
dition exists wﬂen he is involvad in his Wsrld of ordinary life. All
€lements of his play worla are as real as he sees them. There is no &
attempt to sqlve contradictions betwsen the twc.planes'of existenceao
In”fégta,he is not even aware that contradictions botween the two plénes
of existenée.are a -reality. Tﬁe sémefdevé;opmental"stage'is.charactera,
ized by strong ego centrism which involves‘an.unusuai 5elief in his owm

ideas. His convictions rely on past-associations From within his "reel
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worlds of play and ‘of ordinary iifeo

Consequently, it seems absura to expect a child to respond in a
mavner programmed from the adult worlde It is inappropriate to ex=
pect him to ignore a skull and crossbones syﬁbol which has a high
probability of being previously assocliated with a dramatiec figure such
as Captain Hook. The other symbols selectively preferred (rabbit,
teddy bear, the face of the smiling child, and the snake) mey also
have had past associations stimulating the child!s selections over
the non-differentiated symbols. In the present inve‘,stigation9 the
preschoolers did not ignore the skull and qro;sbones symbol, buf se-
lected it as favorite more than one of ‘the pésitively valued symbols
and more than all the neutral symbols and the other necgatively charged’
figureso Considering a childfs common associstions and the erorted
potency of familiar cues on a child®s aftention, it ié not‘surprisiég
that the rabbit -and teddy bear were'choséﬁ-méstifrequentlyo The
interesting factor is that:the skull and crossbones symbcl was»defin—
ately high-oh.thé preschooler?s selection scale. Conssquently, it
is safe to assume that it is not the most desireéﬁlelsymboi fo have
printed on the labels of containers of pdiédﬁs;

4 simple analysis perZformed between the'thfee age groups»pointed
out that the four-year-old (3.5 to 4.5 yéars);preschoolerS‘interacted
more with»all of the bottles in the free playfportion nf testing. -
This variance in the total interagtion time among the three age groups

appears partially consistent with the research (Rogers, 1957) claim-
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ing that chiidren younger than five years are most su;ceptible 1o poif
soninge- Once a child reaches five years, the danger is minimalo Cone
sequently, there may be more value to investigating safety measures in
regards to the responge.variability of the two=, three-, and foureyear
old childrena— In light of the gbove information and the initisal hypow
thesis, it should be pointed out that the. threswyesr-o0ld. preschoolers
in the present investigation sélected the skull'and crossbones symbol
over the remaiﬁing eight symbols involved. The four-year-old malies
also selected the sdel.and crossbones gymbol in grestest frequenecys

The most meaningful information evolvin~ from this s£udy developsd
during the second testing procedureo The testing process involved four
bottles available for play during a five minute observaltion period.
The bottles carryiﬁg'the skull and ecrossbones symbol and £he word "poie
son" on its'label were presented to each child.. The preférfed and
least preferred Eottles used were determined individuazlly for each
child on the basis of his choicse reéponses in Part I. - |

Aﬁ'andlysis of the interaction_timé for each botils clearly demone
strates that the bottles in tie preferred category were differentiélly :
played Witho There is necessary value in this reliabiiity between_the
preschooler®s indicated proference behavior and his actugl play be-
havior. The rescarch investigated has not been coﬁcerned~with that

very aspect of children?s behavior. -However, the applications of this
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information_are invaluable. If a,preschooler’s‘responées are reliable
across dimensions of his behavior, a.syétegatic investigation of
attracting and avoiding stimdus charaéteristiés»wbuld yield meaning-
ful information in the protection.of yoﬁng children from themselveso
The proper mode of attack would be to construect potentialiy harmfﬁf
devices in a manﬁer'which the potential victim will not respend to.

Many comples and interacting'humén and environmerital factogs dee
termine the occurrence of accidants in any situation. In the total
picture of accidental poisoning, container charactaristiés arelmerely
one approadh.towards unravelling the complexities surrounding accident
causation. It ié certginly distressing to think that the conteiners -
of polsons are zectuelly attracting the young children to examine and
ingest the boﬁtlegs conlents,

In view of the findings of the present iﬁwestigaﬁion,'it‘woﬂld
appeew that a systematic study Sf.poison:coniainer.maria?les and their
influence on the behavior of preschool children is warrantede. - This -
study has: approached the prevention of -accidental voiscnings from the
angle cf designing .containers’in aimanner that the preschool child will
not respond to. Particularly diécomfprting is the Tact that'aﬁ the

present time, most poisgr bottles in thevUnited'States depict a bripht

-red.skdtl;and erossbones-on the bottle label. The present research

‘has shown that differentisl rasponées'qf children towards certain label

symbols exist, and it was ﬁcinted out previcusly that children under
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the age of six selectively prefer red over other colors. It would be
desirable for & fullescale investigation to produce a protective poi=
son container that would serve its! function to the knowledgeable

user and still be preventive of danger to the child or unaware user.
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APPENDIX A

Replication of Label Symbols
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Replication of Label Symbols (cont.)
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Replication of Label Sywmbols (cont.)
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