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At least three processes are involved in the interpretation of sentences:
relating the information to pricr knowledge (Bramsford and Johmson, 1973);

integrating the information (Bransford, Barclay and Fraﬂké, 1972); and

going beyond thie information to produce inferences (Kintsch, 1974 Schank,

1975). This paper addresses the extent to which children are able to use

their prior Rﬁgwiedge and expectancies to aid them in integrating verbal
material and in drawing appropriate inferences.
/ Past research on integrative and inferential abilities has pro-
duced dispafacé findings. It is generally assumed (e.g., Bransford &
Franks, 197Z; An§2fsgn & Ortony, 1975) that these abilities are spontan=
eous in adults, but it is not clear that this is the case with young
children. |

Piaget (1958, 1972) %aintaiﬁs that children under 11 to 12 years,
given the following varbal propositions:

ia. ®dith is light than Suzanne

1bk. FEdith is darker than giiy

the implication

[

are unzble to produc
;flii Lily is lighter than Suzanne.
Frase's (1972 findings with text comprehension fully support this conclusion.
However, Trabasso (1975), using similarly structured ﬁat&rial* taught 4 year aids
the pairwise information (i.e., that A 1s bigger than B) until they could

T

o

call it perfectly and subsequently obtained performance ranging between
94 and 100% correct on the Inference questions. Trabasso concluded that
1

children as youny as four years are able to draw such implications' quite

easily , once the appruopriate representations are constructed and over learnad.

O
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Moeser (1975) and Paris and his associates (Paris & Carter,

1973; Paris & Mohoney, 1974) have tested inferen tial ability using less

Inference 2'. The bird is under the table.

Paris found that children from grades 2 and > were unable to dis-
tinguish between the inference statement (2') and the ?féJiSE statements
(Za and 2b) 1nd1¢ﬂtlng that the children had stored thne iﬁtagrazéd infor-
mation in memory. Moeser, con the other hane, fﬁgnd that kindergarten

through College age students, in a force-choice test, cor ractly selecﬁad

srence statements" only 60-66% of the time, performance which

Ju-
m

true Int

i
—
—t

was little highéf than chance.
‘ In a further experimental paradi igm Paris and Upton (LQ?E), and

Macnamara, Baker and Olson (1976) read young children steries and then

asked a series of Yes/No, Premise and Inference questions sume of which
¥ i i

[f=

were based on "implicative" verbs such as forget, manage, etc. Paris and

Macnamara concluded that the ability to produce inferences is spontaneous
since even four year olds were producing close to perfect inference scoras,
They found that children as young as four years could verify the true Infer-
vacé statements approximately 80 to 90% of the time, ieading them to conclude
that the ability to produce inferences is spontaneous.

To account for and extend further the disparate findings from

these various studies, we proposed that inferences are categoriz d according
to their degree of reference to world knowledge. At one end of the continuum

_are formul implications (Level 1 Inferences ) which are made with no recourse

to world knowledge other than that formally conventionalized in the sentence

»,  At:the other end are inferences which require obligatory

per
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reference to Implicit world knowledge (Level 4 Infercncoes). Consider now

rhese various inference levels, deplcted in Figure 1, in further detail.

Level 1: FORMAL INIERZh CES

explicitly presented information They are .,made with no racour to known sit=

3 The in front of %ne garbageman.
The concepts which are used are arbitra ary: there is no a priori reason
why the three coneepts should be orde gd policeman, clown, garbageman.

The formal, leogical structure of the informution is su ch thdt the impli-

cation is nec rily derived, from the logical ctructure uf the sentences themselves.

Level 2@ MEANINGFUL

L? Inferences bear a structure similar te the formal structur

-
]

of L1 Inferences, but the concepts are utilized in a way which conforms

to world knowledge. The concepts taken in isolation are as arbitrary as -

those used for L1 Inferences but additional information in the material

"~

serves to provide a meaningful rationale or motivation for the particula

ordering. An example, describing a parade, is as follows:

i

4a. Thz policeman, on hl% horse, was if front of the

clowns, Cl&ﬁfiﬂgithé way for the parade.
=y
O ‘ CoE 3 ) . .
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4., The garbageman was behind the clowns, cdllecting
the candy wrappers from the candies the clowns gave
to the kids on the sidewalk.

Inference

o

¥

4

=

he policeman was in front of the garbageman.
_-Note that exactly the same concepts were used in Example 4 as

used in Example 3, but in 4 additional causal information drawing

]

W

[}

upon specific features of the concepts provided a rationale for the

ordering of the.concepts.

Although Counter Factual Inferences are not included in Figure 1,
they do constitute a separate inference level. Counter Factual Inferences
are derived from material which is formally structured, as in L1 and L2,
but the concepts are ordered in a manner which c@ngrédigts general
knowledge. For example:

5a. kThe mouse igvbigger than the gaat,

5b. Thé goat is bigger than the horse. .

Inferenc

L

5

The mouse is bigger than the horse.

/]

The formal structure of the material results in 5' even thought 5a and 5b

0

clearly violate what we know to be true.

Level 3: iNTEGRATION. INFERENCES

While L3 Inferences require the integration of units of informa-

tion as do Ll and L2 Llnferences, the material is rot formaliy structured,

ERIC
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but more closely resembles normal discourse. L3 Inferences require the

subject to integrate infcrmation but then to apply some knowledge of the

- world to decide if the inference is valid. Consider the following

examples:

fa. On the river is a bridge.
bb. Under the bridge is a barge.

Inference
i 4

6 . The barge is on the river.

7a. On the river is a leaf.
" 7b. Under the leaf is a fish. )

Inference
7*%. The fish is on the river.
In both 6 and 7 the same spatial terms are used but while it is perfectly

correct to infer & , that the barge is on the river, in /% it cannot be

inferred that the fish is on the river. The subjects' knowledge of the

world permits 6' but not 7%,
Clearly, then, L3 Inferences ‘are not the necessary implications
of explicitly presented iuformation, but require that the subject util-

ize general world knowledge to decide if the inference is valid.

L4 Inferences require obligatory reference to implicit world

knowledge and the subject is required to produce inferences which are

implicit. For example:

9. One day Susan was sitting in the shade playing.
All of a sudden she saw something on the ground.
white thing in it. Next morning her teacher gave
the class a lesson on how moths hatch.

7
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Inferences

L]

The sun was shining.

Susan took the thing to school.

Susan found a crysallid.
It is impottaﬁﬁ to note that L4 Inferences are 'praba?ly but not neces-
sarily true'. ‘S0, for example, the information that the teacher taught
a lesson on crysallids and that the object Susan found could fit the

iption of a crysallid, jead one to infer that this is what Susan

[
I
[
1'14
\0—"

found. However, it is equally feasible that- she found a stone, an egg,
or any item that is both small and white..

Do children's abilities, to draw inferences, reflect the categori-
zation of 1ﬁfertnca: set Dut above? Or do inferences having a particular
logical stfuctuté develop all together? The importance, for young chi}dfen, 1
of being able to use context and world knowledge in general language compre-
hension has been well documerted (Bloom, 1970; Braw%i 1973: Macnamara,

1972). Recent research with nlder children (Héfrisi 1975; Klein, Klein

4 Bertino, 1976 Olson & Nickersoni 1974) and with adults (Anderson &
Oortony, 1975) reaffirms the importance of the availability gf a sound gener-
al knowledge base in many language Esmp:ehensicn tasks.

Onvthc basis of this research, we may predict that the more
knowledge of the wcxld that can be applled in integrating material and
in drawing inferén:es, the EaSiEEXEhQSE inferences will be tafprgduce:
refereaces requiring no world knawledge (Level 1) should be Héfder Eﬁan
those requiring implicit, non-speci ified knowledge (Level 4). In addggian

since younger children appear to place more reliance upon world knowledge

8
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Counter Factual inferences resu

in language Qompréheésicn tasks, developmental differences may be expect-—
ed in the production of implications (here, Level 1 Inferences) but not the
pfaductiaﬁ of Implicit Inférences_ ‘lnreover, since the production of

sults in a violation of world knowledge, we
mé; expegt young children to produce inferences which violate the given
information, while older children will homour the given information and
vilate their knowledge of the Qafld. 'In other words, we predict a general

development from a leliance upon world knowledge to a reliance upon the logical

properties of the statements themselves.

METHOD

Materials. Separate stories, appropriate for each of the Inference types,

were prepared. The structure of the material for L1, L2 and CF Inferences
was relatively formal and as guchethése stories may be referred to as
Texts. Texts described a linear array of four concepts. The array gas
described spatially, using the relational pairs In Front/Behind, and

On Top/Under (with one pair per story), cémparativély, using the terms
Blgger/ﬁmjll;r, More/LlLess, and temporally using the terms Befora/After

Earlier/Later. This resulted in six different stories per Inference level.

Examples of stories, classified according to inference type, one shown

in Table 1.

Insert Table -1 about here

The array of concepts described in the texts appropriate for L1
Inferences, FORMAL TEXTS, was completely arbitrary. Neither the total array

nor any individual pair of concepts were ordered in a meaningful manner.

H

Tn addition to describing the array, the story contained information about

the concepts, such as colour, size, etc., plus sufficient non-relevant

- {nformation td make the story interesting. AB
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provided a rationale for the linear array being ordered in the way pre-

sented.
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In the COUNTER FACTUAL TEXTS the array of concept

world knowledge, resulting in Counter

in a manner which co adicted
Factual Inferences. All other story information, nowever, was perfectly
ongruent with general knowledge.

A total of 18 Text stories were written, one for ea ch pair of

relational terms for each Inference level. The usze of the marked/unmark-
/ .
ed terms of cach relational pair, the order of antan of the concepts,

etc. were matched as closely as possible across the three different stor

types.

Eleven questions were prepared for each story. Three questions
pertained to Inferences, three questions pe ertained to Propositions or

the premises upon which those Inferences were based, and five Memory

@
"
o

questions referred to non-relevant story details, Most questions were
forced choice, requiring the selection of one of a pair of concepts or
ch , !
{
one of a pair of relational terms. A few questions required Yes/No as

a response and small number (generally Memory questions) were open ended.
Gince it is conceivable that answers given to qucstions presented at the

ing of the list could influence those presented later, all infer-

o
[
e
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ence questions were asked before the prép ition questions, and the :

memory questions were interspersed amaﬁgﬁt those. An attempt was made to

10



match specific question type and question order across inference lev els.

The structure of the NARRATIVE stories, appropriate for L3 and

]
¥

star;es, While in the Textual stories only one type of array (spatial3
temporal or  comparative) was described, in Ehe Nafraéives many different.
relationships were deSCfled in a single story. K

Four Narrative stories were written. As they were 1@ngef than
Text stories and were aéégmpanied by a greater number of questions, eaéh

story was presented serially lﬂ two sections, accompanied by an appropri-

ate set of questions. An example is shown in Table 1.

The questions for the Narrative stories were of three types:

rr

L3 Infe ce questions, L4 Inference questions and Memory for non-rele-
vant details. Most questions were forced choized, requiring the sele
tion of the correct canc;pt or prep osition etc. Several of the Memory

and Level 4 Inference questions were open ended.

A total of 48 children attending a local separate school,

St. Thomas Moore, participated in the sﬁudy_ Eight boys and eight girlsr

were selected from Grades 1, 3 and 5. TFour high, eight average and four

i

low ability children were chosen at each grade level. All w = native

m

English speakers.

Meaningful Text and Narrative stories was counter balancgd, as was the
order of the specific stories within cach story type. The appropriate
questions .or the stories were collated into booklets in these predeter-

mined orders. Two booklets per child were prepared, each containing
| ’ . . g
11

O
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approximately one half of the stories. The erder of presentation of spec-
ific Counter Factual stories was also counter balanced and the question

sheets were collated intoc a third sEpafaée bocklet

s and

[
‘m

levels. The children were informed that thcy would hear somé storie

ember what they had heard as they would have to

=

thazt they should try to re

answer questions. Care was taken to ensure that all children understood

The Grade 3 and Grade 5 children were seen in pairs. The experi-

menter-read each story and then read out the appropriate questians_ The

children read the questions at the same time and marked the;r responses

on the answer sheet. Each child was given a cardboard sheet with a

. D
ver the answer sheet so-

o

rectangular hole cut from the centre to place

e

m

that only one question was visible at a time. : L

The Grade 1 children were seen individually.”” They heard the

story and then the questions, responding verbally to the questions. The

experimente er marked their responses on the sheets. C€are was taken to

ure that they were fully aware of the.instructions for the Counter

L]

en

"’T

Factual stories. ‘ L.

withone

8,

_The children were seen on three separate occasion
day between the first two sessions, at which times the Formal Téext,

Meaningful Text and Narrative storiés were given. At least two days

)

separated the second and third sessions. It was on this final session
that the Counter Factual stories were given. The first two sessions

lasted dpproximately 30 mins. dach and the last one 15 to 20 mins.
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iflrst that the answer should be more than jUSt a reference to world A

’Sears man' were all‘included as correct.’

indeéendent ratefs; Ag;eement was very hlgh and. any dlff rences of

ERIC”

11.

7

The first step 1n the data analy51s involved thé‘scorlﬂg af

the open- Ended questions. Open ended Memory qpestinns providéd no raom
for'deﬁate: the chl,d either did or did not get the EESVEI¥CﬁffEEE

based on the 1nformatlan in the story.< Scoring of the open'ended L4

InferEﬁcejquestigns was more difficult. qu-criter;a were followed:

1

knowledge; and second, that the answer must accord with the additional

information in the story. For example, in the Narrative story, 'The. S :

Kitten,' one question asks 'Who knocked at the door?"* The responses
'aman', 'a 1ady‘, 'a‘strangef', were all marked as incorrect, since PR .

while accor dl,g to ane 5 kncwledge of the|warld they ire,pOEEﬂtially

correct responses, the addltloﬁsl 1ﬂfomaEan in the story can be used '

to refine that answer. 'Thﬁs-'s*mailman ' '3 delivery man,’ 'a Simpson- -
3 . . F.
. - - . 1 5 >‘ B

2

All open ended L4 InferéncéiQuesti@ns were scored by two

opinion were tesclved to the mutual satlsfactlan of bath raters.

An infctma;ion‘systemfwas written to scare-agd tabulate the

raw data. Thevouzguﬁ from this programme, categorized according to

,pec,flc story, qUESEan type and EubJECES, fo med the basis for the

——t . . I—

subsequent analysesiﬁ )
To determine the effect of inference level and grade level one in- \\"

_ 1Eere§ciai<EEE%£§l;;£wagmajar aﬂalysésrwgy?xgﬂmputed. The first was an Andlysis of

Covariance for repeated measures. ?ﬁe_covariané‘%desig




;o 3 5 .-( ' - | 12,
, _ ‘|

/ j : SR o , A

K Vensure that dlfféfenﬁes in Inferenge scores at deferent grade levels

“were not due simply‘tg memory differén;es at ‘the Ehree grade levels.
Thé‘é%itef;cn was';hé gr@poftiéﬂ correct Inference score at eacﬁ“ievel,
summed aé;éssfstéries within le§élsg -The covariate was the proporti n
) ' ﬂ@ftéct nemé;y score aﬁ each levei, again summed across stéries w;;ﬁin
le \.fels;‘—.‘2 | |
s ‘
f; ’ The three-way ANCOVA (Grade x Subjects (Grade) x Inference Level)
- /ggrevealed the following éignifizant effects: .Grade Qg(z;é5)=z_§§98;
:‘ p<0.01); Tnferences ‘level (F4,179) = 45.53, p < 0.001); Grade x Infer-
ence levél-(z(8,179) = 3.26, _E £ D-Ol)g Tg ensure Ehat the resﬁltsl
i ‘are géger;lizaﬁié across stories as well as subjects, two FE anal ses
of covariance, Qsimg sggriés as a randam faétaf;vgefevcamguted. The
Fy AN?&VA'camputed on éhaxzextual'SEDty data revealed éigﬁifiéanﬁ effeétsw
due to Grade (F2(2,30) =34, DU,‘péﬂ 001) Inference level (F2(2,15) =
33,86, g‘f 0. DGl), wlth the 1ntefactlan ?f Grade x Inference level
tending to sigﬁificaﬁze (22(4330) = 2,575‘psi D.l)i The F, ANCOVA .’ 3
it ‘ computed on the Nartétive st@fy.éata also revealed sigﬂificgnéa main
effects of Géadé (22(2,14) =5.99, p< é.QS),rand Iﬁference level
f’(gé(lg7j sglO.ES, P < 0.09), with a significant Grade x Iﬂ£3f§nce level
interaction ( 5, (2,14) /= 4.00, (p i;O;OSJQ ‘Since the obtained F and Fy
14
i 2




ratios are significant for comparable comparisons, wé'may assume that
. 7\ ll‘ . . ) . . i ) . ) o . :
the results are generalizable over different subjects and different
| ’ ) ,
. S Y o ‘
stories, (Clark,, 1973, p. 348) . 3

A ﬁ@sterigfi comparisons, using the Scheffe test, were per-

formed on' the adjusted means. The Inference level means were not in the

order predicted. by the categarizaéionidescribed earlier (see Figure 1) but

. ) . _ \ ) ) : i B _
. were ordered, fo iﬁcreasing ease of_pf@duction-as follows: CF, L1, L3,
L&‘ L2. The Scheffe test indicated that ch CF and Ll Inférenéeé were

51gnlflcantly harder than all others- and that the L4 and L4 InfEfEnces

Wefg»51gn1flcantly easlier (éée Figure 2). Althcugh the data do nop cun— T

Insert Figufeyz about here

firm the pfedi;tedrgrier¥af iﬂferencelLevgls,:they”éd iﬁdicate’that kﬁéwﬁf
ledge GE thé world is an impaftant.variabla,

A posteriori camparisaﬁs on the adjuséed means fcrlthe Signifiéant
" main effect of Grade iévél”revealeﬂ that, not sutpfisinglyg the Grade 5
Chlldfén perEomed slgnlflcantly better than the Gtade 1 and Grade 3
‘children. However, Ehe 51gn1flcaﬁt Grade x Inferaﬁce level 1nteract10n_

"1ndlcated that the Grade level dlfferencés were not. QDDSlStEnt across
the flVE Infet;nca types. Tests for simple maLn‘Effects shgwed that there
were Slgﬁlflﬂaﬁﬁ differences at ecach Gfade level and for all Inference
types except for . Lé or. Implicit Iﬂférenzesg Scheffe/téscs on: the adjusted
_ . v i
ﬁeans_indicaﬁed ;hg Eoiléwingz for the Counter Fagtual Inferenges,;ﬁhe’
’Grédé 5 ehildren did significaﬁtly béttéf than the Grade 1 and Grade 3

childrEﬁ;~fo: the Ll (Fnrmal) lnferences the Gfade 1 chlldreﬁ did signi-

15
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ficantly less well than the

hypaﬁh251s that the younger

14

Grade 3 and Grade 5 children, su%partiﬁg the

children would have_difficulty with these

Formal Inferenﬁes, for L3 (Integratlon) and L2 (Hean;ngful) Inferences,

the Gradé 5 children did

sign 1f1¢antly better Ehan the Grade 1 and Grade

3 chlldfen and there no 51gn1flg3nt differences between the two younger

gradesi no comparisons were made on the L4 (Impllc/

O

1t) Inferenﬁes as Ehe

L

tésts for Simple main effects indicated that there was no main effect,

thus supporting tHe prediction that young chi ldren wguld easlly ba able

to produce Implicit Inferences.
The interaction, then, which is depicted iﬂ:Figﬁfé{3; shows that
when the child is required to draw.infefenﬁes based upon ﬁhE'explizitLy

presented information, the older EhildféﬂtpeffomEd

However, on those inferéhces requiring reference to world knowledge, the

youngest children per rformed as well as the aldet ones.

Insert Figure 3 about here

For three of the inférence types, Counter Factual (CF), Formal A
(L1) and Meanlngfui (L2), scores were obtained nbt only for inference

: N . 3 3 = ’ & ' " = : -/ N = i
and memory questionsybut also for proposition.or premﬁse questions. An
L oo o N ; "
the differences bétween'ihe }nferenze and

analysis Qaé camputed on th
» - .
attempt to detarmlne whethaj the Eacllltatlng

- Proposition scores in an

Effect Df world kanlgdgc on Inference scores was maéched by a similar

\\

’Eaciligation on Prapasizicﬁ scores.

n carlicr rcggaféﬁ (e.g., Pétts, 1974; th? & Potts, 1974;
.Tfabassai 975) it has ELaniiiy been found ghac’pgrtgrmanue GD‘IHEEEEHQES
'betﬁef';haﬁ;an'Prépasitiﬁnﬁ. Therefore, in Chis ftudy'we}may » I

expect that Inference scores will

- 16"
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be equal to or greater than Proposition scores. Asca;dingly; the

(Inference - Proposition) score for CF, L1 and L2 Inferences served as the

dependent variable in an analysis ol variance for fepeated measures.

The main effect of Inference level proved to be significant (F(2,90)

11.84, p K 0.01) as did the iuteraction of Grade with Inference level

(F(A 20)

2.48, p ffDiQE)E The Inference level means were ordered CF,
Ll, L2 and #4n a posteriori saﬁpgtiéaﬂ of these ﬁgans indicated that the
diffetence score fof-iz Inferences Qas éignificaﬁﬁly gréatercihan the
difference scores far Ll and CF Inferences. The significaﬁﬁ interaétign
fhi;m.iev_etj 1ndlEath that this ! fect was nat ccnstant ACTDSS Ehé thrge

5

Grade levels. A test for Slnplé main EfEECEd revaalad a E;gniflgant

'effect Df lnfé:ence level Dnlv for the Grade i chTLdten Thi means for

the Grades -3 and 5 chlldren althcugh in Ehé rlght dirvectien, did not
EN

attaln the 0.05 level of %lgﬂlflCdﬂQE (522 Flgure 4). Thus. it was the’

e = = = =, .

‘Insert Figure -4 about here

‘ : ' i V = i; '3x'-.. 3 5 = ';.A :
youngest Childfén who bESE utilized the“additional causal information in the

fMean1ngfu1 Texts tD lﬂpfOUE their Inference scores.

The intent of this study was two fold: firstly, to show that the

eral knowledge and proior expectanciesg_Sg important to ihe comprehension

gener,
. s
_of Dtdlnary nral language, Eazllﬁgates the production of" Lnfetén

/

and %ﬁcundly, to hhmw that as the amgunt of quuled wufld

' . - N

FRICT
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prduEElon The lﬂfEfEUEE gcctas for all grade levels lncreasad as the

d

score fo Meaningful :

Ebut they were also using EhlS ;nfarmatlan to produce InfErEﬂEE scores

16,

knawlﬂdgﬁ 1ncreL ses, dévelopmental differences in inferéntisl*ability

. In other words, dEVELmeEﬂE occurs. pflmaflly EDIVLDfmal 1mp11harleuat
The data clearly showvthat inireasing the amount=cf world knowledge
that can be used to dravw ap*infgrencaj significantly facilitated infgrenée
inferences changed from Counter Féctua; to Meanlngful in the Taxt storles,
and from Integra ion to Impllclt in the Nsrtétlues.

Y

That the chlldren were capltalltlng upon lh61f knawladgé of the

.warld in FEDduClﬂg 1nferences is also indicated hy tha analy51s of the

fference scores. Iﬁﬁ_Infefence score faf excgﬂded tha PpoGEltlDﬁ

e
I
[

%ts while it Was'closer’t& the PEGPQSlElQB score
PR 4 . ) ;0 i

Gl e . . ’ : ER
. . : E

for the Formal and Counter Factual Tex ts. Not only were the children

ucilizing the QauSal inf@rma;i@n and rati@nale qu:tha}paifwise.félaﬁions'
7 ’ ' o .

p:esented in the Haaﬂlngful Texts to aid them in their :aégll of the premises,

. +
' w

'abcve and beyond thase to bé expécted on the«baals of the Propnsitlan

.8COoTEs.’

More 1mprtaﬂt hGWEVEE, is the intgraction,betweeﬁ inferences varying in-the

degree: Df dlelthlllty of Wurld kﬁuwledge and agg. Vﬁorzthége inférences requir-

ilng an abllgatmry reference to 1mp11§1t world knowledge, inferences whlch
bear a close Slmlldflty ta thase an 1nd1v1dual is requlred EG draw in regulaf

'Gral dlSCOurSE, there were no dev&lopmental dlfferencesi The Grade 1 -

thldféﬁwpéfﬁﬁfmédf3§ weL¥*ﬂﬁ*th€=%mp}igiﬁm%ﬁéerencészasrtha?Gradexiuchildtgﬁiwggi;Wﬁf

: ’ 5 : I 2 s = ) ) -.
Marked developmental differences did occur, however, on those inferences

requiring little reference to world knowledge (i.e., Formal L1 Inferences)

‘or contradictory teferenEE»to‘warlé knowledge (i.e., Counter Factual

18




younger

L s
_imprévedfcénsld ra

=

Inferences), Consider now the

ubjects'

IﬁfErEﬂEEwEYPES in greater detail.

7.

performance on these various

\\ All the children found the Counter Factual Inferences to be the

most d;ffi@ulta: The percent correct scores for the Grade 1,

£

children were able to produce Counter

L . ) oL .
. Grade S\Childten were 58%, 59% and 747 respectively.
. . - : s 4

grades were performing at about chance level.
: . N

Factual Inferences.

Grade 3 and.

Both of .the two
~Only thevGrade 5

Note, howe Erj

that the yGuﬂger children were not slmply ngpGﬂdlﬂg Dn\the basis of what

th;y know to be true, since the;f scores were at chance ra\Fer than beluw "

chance.

Ll'?érmal Infereuces (562 correct),

/ . .
hcwever,

{
cool v
the Grade 5 children was better
I

1]

Cnunter Factual IﬁF

ences (75%

aﬁﬂ’Frase‘ésFiﬂdings that young

still,

correct).

These data, .

;{ - The Gfade 1 chlldren perfnrﬁea at a 51gllar1y poor level on the -
1he perfcrmanﬁe of the Grade 3 Ehlldréﬂ
to. 694_;érrecp, whiié the perfqrjgnzéxag
close to the level théined fog‘the'

then, support Piaget's

 Thé’SQ§, es of all the thldren were ccnszderably 1ncreased on the

levels were 80%, 84%-and’ 94% ihdicating that

from material which-calls: upon S:

Ehé‘ te ial 'S'f rmal. These

\_.

Fiage;is clalm thit children are unable to draw 1Gg1¢al 1mpllcat10ns.

;fwﬁﬁét, théﬁi'déﬁermLHES

ﬁétﬁéfﬁtﬁtldeB“WlllmbEeablE—EGinaduiE Fhe;,v

O

Aruitoxt provided by Eic:
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the childfen with Dvet—learning.en the pairwise felatlcns_

. -

= S

rld knowledge

AN

A Héaniﬁgfﬁl L2 Inferences. The pEIQEﬂt correct fespgpses for the three gar ade

it is ‘easy to produce inferences.

iyt

even if the structure of

»

research by Tfabassa and Rllay (1974) and Ann Broim (1976)

J"lmplltatlons of a statement? Can51det thls questlon in the light of ;ﬂ

=

ata on-L2 Inferences contfadicc Frase‘s and

childféﬁ are unable to draw logical imp;icatiansi.

i

Recall thag

i

19

of the Subjects in EhlS study parallels the perfcrmance obta

ThE'perfarméﬂiéf”"

ned by Trabassc
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and his co-workers; overlearning on the pairwise information is not the only

way to enable the child to draw formal implications. Our provision of a
ra;iaﬁalg for the péifwise relations based upon general knowledge of the,&atld,

[

even 1f the child hears it only one time, produces an Equal ;ncrement in per-
férmancé. But note also that the 1§w perfarmancé of the youngest children
on the Ll Formal Inferen;es iﬁdicates Ehat chlldeﬁ are unéble to construct
Eﬁgif own céuéél links betweén prgmises'untiliage 8-12 yéars! or 50.

Ann Bfa@n has rEﬁently prGrLEd -a study in whlch pre -school to
féurth grade subjects were re§u1fed to éonstfugt and raconstrutt Ehe logi-

éal sequénée desﬂtlbed in a series of plgtures, Bfown fouﬁd that even che

] yQUﬁgESt ch;ldren were able to perfafm the task efficlenzly However, ;he’
- vﬂrdéflﬂg of the caniepts con21dered by Brown was not poteﬁtlally arbitrary;

glven thE stery theme th cancepts could Dﬁly be Drderéd one way. The subgects;Tf

;n thls study thought were. glven 1nfufmaglan which ordered onlyfpalrs of con-

12Ep25, and they were unable to use ng,racionale to orda, ll the concepts,
ol ‘indeed to have done so would, in some cases, have resulted in the’

iproduction of .an incorrect array. Clearly, more research is needed td s
daterﬁiﬁé thé'éxéct cbﬂditiﬂﬁs under which children are able to raise;zheir

performanaexun loglcally structured materlal from the 1aw 1evel obtalned

- ‘k_

won the arbltfary Formal material to the high 1evel obtalned with the

, . =

fHeaﬁiﬁgful matéﬁialg ;s S o

The pEfEOfmﬂncE of the Cr d l Gfade 3 and Gtade 5 Qh;ldren onm .

-,
Y

the 1.3 IEEEEdelDﬂ Inferences was EBA, 71/ aﬁg 85& respeatlvely. While

\ - »the subjects péfformed less well on the L3 Inferénces then they dld on the

L2 Inferences, the observed pEfEDrmancé was Still'Béttef than that Qbﬁained a

L

ERIC
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iﬁ‘earliét.sgudies by Moeser. Indeed, Moeser reported that subjects of

college age performed less well‘(éi%)}thaﬁ did the Grade 1 subjects in

this study.
Thé thLdfénfwere required to draw the L3 Integration inferences
from seemingly 1ndEpendEﬂt éentenceg'iﬁ the Narrative stcfiES,-ﬁnlike ﬁhé

‘L1 Formate and L2 Heanlngful Inferences WhlEh were derived fram ﬂbv;ﬂusly
/ ..

structured méterial, Hcreaver, in the Heaningful Textsg not Gﬁly:Wéfé=EhE

5 but alsn the world kﬂaw!

1nferenée% derlved from well structured materlal
1e§ge which ;iﬁed the inEef%née production was présentédgéxpl;citlyi_ When Sy
producing LB;inféfeniES; on ﬁhe other hand, the subgects were obliged to
éxtract thé felevant world knawleﬁge ffnm ﬁemoty, The relatively g ood 'é

f@fmaﬂéé‘éﬂ the;LB Infgrences; perfnrmance which dues not change dramatlx:allyL

with ééei agiests to Ehé»iﬁﬁcrtance far all agas_of beiﬁg able to draw upan'

- kncwledge of the world..

i, Why did the subjects in thls study perfcrm at- a h;gher level than

ﬁiéfzpélsubjécts of ngset (1975)2'?3215 § Carter (1973) agg Paris & Mqhangy
' {(1974)? The matEflal used by these féégaréhefs wés both arbitrétyrand"
ﬁJ!relatlvei d scantlnuaué:. they'presented’théir Subjéztg with stOfieé_, : - o
but the starlés were: cnly four llnes 1cng ana were accasicﬁéiiy,iﬁtere
lépérsed with other material.  The Subjeéts &ere therefure unablé to use i e

- any meanlngful episode or theme to a;d santenae iﬁtegratién or 1ﬁference proé’

duztlon,vresultlng bath in depre d Scores and a 1ack Df develnpmenﬁal dlfferanges.

As stated eariler, ali the ghlldren perfarméd well on the Impllclﬂ

Lé Inferences aﬁd there WETE ﬁE_EgEm&IffEIEﬁtéﬁ“EQBE¥3F¥‘£Q—Lh; findin

f Pari nd Uptcn (1976) who 1nvest1gated the PdeuEtlD%kpf s;mllar ' Pl

. "‘U‘

rr

“ypes of lﬁfEfenEES.: Two palnts shauld be kept 1n mlnd hcwever Flrsély,

21




' young children find. it easier to produce their own answers. . N

. they learn to draw

: -farmal schooling. : : ) I S

P . | 20.

=

Paris & Upton used younger subjects than the ones tested in this study and

inspection of their data reveals that it was the young Kindergarten subjects
who contributed most to the develnpment effect. Se ccndly, Paris & Uptan

used Yes/Na questions, é techn1qu3 Wthh has been found to resul ’1, a

response bias with young children. Many of the Implicit Inféréﬁces‘in this

study were 1nter@gated by meaﬁs DE open—ended questions, which suggest that

What conclusions can be drawn abcug the development of the .child's

ability to draw inferences? The plct of 1angﬁage develcpmeﬂt which

emer ges ftam th;s study is that at. f;rsz thlﬂfea learn to draw inferences

from information which assuméélar'maps onto Eheir_prior kﬁawledgé; secoﬁd;

-

ary. mat tlal " and

thlrd, .they learn tu draw;the=ﬂecessary lmpllcatians frDm 1nfa¥matlan whlEh

:Qgﬁgtaéic;s their prig:-warld knowledge. Altgfnatyvely, development can—

sists of learning to detach oneself from what is known -and constain one's

;interpretatiﬂﬂ of linguistic informatiion to what is éxpligi;iyzstétéd an
ablllty whlch saveral authars (Cnle & Scrlbner, 1974 Olsan & Hlldyard

in- press, SCflbnEf, 1968) have suggested ‘appears to ﬂe a cansequente f

RN o

Aruitoxt provided by Eic:
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;The distinction between inference and implicatian.suggessed by
Dewey (1938) will be followed throughout this paperﬂ Accordingly,
an JnfEfEﬁcE makes some reference to reallty whlle far implications =

"the relations of meanings (cazried by symbols) to one another is,...

independent of existémtial reference" (p.- 54)-

ZNG tfanafarmatloﬁs were performed on thlS ptopgrtlaﬁal data !THE zell
variancé%xwere tasced faf-hémcgEﬁeity, with F max = 7.6 (p é-D 05)..

Th;s ngn-hgm;g ity of=va§iéncelwas=ﬁethadalagﬁcél raﬁhgr:than
s;atistical aﬁd resulted ffém a'cailing effect with'the éradé 5 children
_oﬁ L2 Inferences. Since ANCOVA is fcbust w1th respecz to mlﬂGdeEVlathﬁS
. from hcmagenélty and anmallty (Keppel 1973) it was decided to leave{

. the data uﬂtrsnsformed,
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Examples of Text and Narrative stories.

- — e e - — ———— — — e

FOKMAL: The Circus

It was circus timé.égaini: All the ghildtéﬂ were exéiéed. A

ié%ge red tenéjwas put ﬁp;in the figid outside town, Next to. S
:77 the Eenﬁ-we:e-thé anim;l;cagés where they Eé@;;theieiéphantsi
R . o lions aﬂa;hafses, Véhg band s;ar%gé‘plafing'whén everyone was'
éittingﬁin(ﬁﬁei: éeats@ At the start of the gﬁéw they had a
pafaéé; Ihefe weré some clowns drgssed iﬁ_funny ;@stumEELQith

big red noses andAfunny,héts.xiThe clowns were in front of the-

‘elephants. There were six-élephénts and the} plodded along

slowly. Behind the elephants was the lion tamer. He was -

wearing a black suit and carried a long whip in his hand. Be-

hind the lion tamer was the magician. As he walﬁéd_aldﬂg he - v
was déing-éfiCEsi From his top hat he pulled some handerker-

chieves and two white rabbits. AS‘saén:as the parade was over

they dimmed the lights and. the circus began. ﬁf;”- . ,f‘L:
- MEANINGFUL: The Race =~ = o R L

: ‘ One day the animals in the jungle decided to have a race.

R . ) L . .
They decided to start at the stream and see who could get to

the old hut first. The winner's prize was some tasty food.

= [ ' : B ’ ) j"’a,&i .
On the day of ‘the race, the animals met at the stream. ™As - .

£

soon as they hé?e all there, the monkey lined them.up. Off: .

rthgy went. The giréffenwith,his long neck was able to see the
béstgﬁaéhrtg the old hut. The giraffe arrived there earlier

E ~ than the elephant. The elephant was so big that he‘was able R -i
LI £ ) .- ’ ’ ': . - V . - ‘!-‘

ERIC
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TABLE 1
continued

(page 2)

to trample anything that‘gog in his way, so the elephant arri=
ved there eafiier than the lion. The kangaroo wasn't able to
‘go very fast as she had to make sure that her baby didn't fall
out of her poucﬁi So the kangaraa arrived at the hut later
than the lion. Then all the animals shared the winner's
prize.

COUNTER FACTUAL: Getting Dressed
One morniﬁg:ngmy got up in a ;uéhi He:hadn't heard his
alarm cl@ck'ga off, He jumpeé out of bed, grabbed his clo-
thes and éuickly got dressed. Sammy Qas.in such’ a rush that
he put his clathes-é; in a very funny way. He found his
fﬁhick brown coat with the furry lining. He put his coat on

before he put his jackeg on. Sammy looked for the thick

yallowbsﬁeatgr that his grandﬁatner had madébhim, He put

his sweater on after he put on the jacket. He decided to

wear his green shirt. It had long sleeves and was very

warm. He put on his shirt after he had put on hié sweater.
Then Saﬁ;y:hopped @n-his bike and cycled go school.
NARRATIVE% The Kitten ' | |
E» One Satufday; Mrs. Smith left Jo and Robin alone in the
house while she wéét to do some shopping. While the
ihildrénrwere playing, they heard a knockgan the door.

They opened it and found a parcel on the doorstep. Jo

;

‘gq,e . . : B .r 2}7



TABLE |

i ‘continued
(page 3)

on the big red table. They undid the string and took off a
sheet of brown paper. Then they took off lots of sheets of
white tissue paper. Underneath was a basket. 'Maybe Mum is
buying us a kié;éﬁ" said Robin.

When Mrs. Smith came home they helped her to unload the car
but they didn't find a kitten. They got 1§nch ready and set
tha tabLé and then Mrs. Smith told them to look on the back
seat of the car. Théy Er@ughc the little kitten ingc.tpg~kitﬁ
chen. It was white and very fluffy. The fluffy little thing
had a black mark on ité ear. They wgndered_what to call it.
Ms. Smith suggested Sﬁéwy but Jo and Robin dezided.ta_call

it Twinkles.

i
\
A
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Figure |.
Representation .of Inferences as lying upon a continuum o

of increasing amounts of world knowledge.

Level | A is a B
. B is a C
== A is a C
The book is on top of the record
s To stop the record being scratched.
Level 2 The dress is on top of the book
to prevent the sun from fading the.
pages. : ) '
—> The record is under the dress.
Level 3 Mary sat under a tree
A plane flew dver the tree
=2 The plane flew over Mary
A
Level 4 o Susie was playing with a toy
' She bounced it up and down
—+ Susie was playing with a ball
A\
mcreasing amounts of
knowledge of the world

w
©
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7 Figure 4 . :

Inference and Proposition scores for Levels |, 2 and
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