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In a series of tecent experiments, Paris and his associates (Paris
e & Carter, 1973; Paris & Mahoney, 1974; Paris, Mahone§, & Bdtkhalt, 1974),
“ J M ) -\ 7 " hd -
have tested the validity of a constructive view of sentence memory in

chiXdreh of several ages., In keeo;ng with studies of tecognition memory
' for underiying ideas.in adults (cf,_gransforg.& Ftanks, 1971; Bransford,
.Banclay, & F;angs, 1972), the-children'were read a ser;es of short stdries
and then given.e recognition-test,dhicn incldded original pre@ise.(old) /7/
aSententes ag'well as'both ttue.and false inferente (new) sentences rel;ted - //'
4‘ . . " ’ !

to the original stories. If children's me?ory representatidon of the stories //‘

< ig limit&d to .the syntax of the oniglnal 1nd1vidnﬁi/sentences, then they

. e / < '

should falée recbgnlze true 1nferences, which entail the integration of

‘information across éeberal sentences, and false inferences equal;j'oﬁten, .
. Y - L) 4 !
[ ) . % ,
given they both involvé changes in syntax. On the other hand,. if children
- . t

~ .

actively construct semantic descriptions of the storief_while fziling to

maintain theit exact syntactio form, then they should aceept or rejeot,_

.
»

Py . . - . .
inferences as old or'new on the basis of their.semantic,congruence with the
- ~ . . \ M '
origianl stories rather than their syntactie similarity. 1Id facty Paris

reports the ldtter-holds for both normal (Paris & Carter, 1973; Paris’& e

N, Mghoney,'l974) and retarded (Paris, Mhnoney; & Buckhalt, 1974) ch%idren as

. " 3 }
young as, seven years old. - . . . - '
S . 'F . , . |
These results suggest a direct continuity of processes in the assimi-
% :\\ "
\ lation of meaningful material between young children and adults,/ with no

L3
. '
o« " AT
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~\dévelopmental’ differences other than those attributable to increased memory
> . .
L . /
, 'gpan or the use of mnemonic skills.. However, this generalization bears //// —

.
: .

. . < - I
. %  _ecloser inspection in l}ght of the’particular experimental procedures ©

- -

. . . . [}
which it is based. For example, ,in the Paris, and Carter (1973) study,

. . A ’ . .
, second- and fifth-grade children were redu seven three-sentence, stories,
. » . - - / *

. \ /
. such as: (a) The bird is inside the cage. (b) The'cpge is/under the )

table. .(c) The bird is yellow. The recognition items fofithis story
. . I ’ ’

included ‘a’as the true premise sentence, together with " slightlyealiered

-

-

(d) The cage is over the table, "a permissible frue.infer-

’

false premise'",

' N

(£) The birdsis on top of the table.

. are more-likely to false recognize the true inflerence, e, than either of thg,

es%lt is predicted if one assumes’ . -

that the children simply store surface inforhmation about each stofyf It should. N

s

v ) [ ' .
be noted that whereas the true inference irjcludes a relational term (underd

2 k
. - ' . . . © .
terms (over and on top of) which are novel to the story. This structural
. ” . ° \ *

< . . e v. . o
distinction between true and false new anQences is present in the test items
. j > - &S \

.
- - -

- . ':‘"l, 1‘ .
of all seven stories used by Paris;and éanter. ‘.TQUS, the false sentences S .

Py -
#

- . can be rejected as new, not only becayse they-are’inconsistent with the :

P
"

. Structurgl featdre of gheif materials by affirming that "the only 'difference T
< " - \ )

- ~ . .
between true and.fa¥Se inferences was the validyty of the relation term, a
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subtle semantfc, not syntactic, difference” (p. 111). It appears this -may

13
.

have been a prematyre copclusion, at Jdeast. pending further studﬁ.

€. . : o,
The more discriminating recognition test used in the present experiment,
+

.
\

A}

includeg gwo types of false sentences, those which introduce new relational

+

sterms and those which use the same terms as the true premises. Paris and

@
.

- . . . 3
Carter would predict no difference in the false recognition rates for these

! , : 3 - .
two item types. However, if the children respond on the basis of retained
g . ) ' - FR - '
surface information, then the familiifity of the relational term will be a
b d

. R . . ) - ! . .
critical factor, such that new sentgnces with familiar relational terms may

be false recognized at a high réte,-regardleés of. whether they are true or

false‘w1th respé%t to tﬁf original storles. Moreover, thls finer analysis

may reveal developmental dlfferences which have evaded detection in the past.

- . < ¢ "

A
&

— . .
. Me thod ) , '
. { ;
Subjects
! - . ’ .

Fifty second-grade children (range of €A = 7,1 to, 8,4; mean =.7;8) and

60 fifth-grade children (range of CA = 9,10 to 11,2; fmean = 10,6) from thre?

P A - * ’ -
local publi¢ schodbls participated in the experiment. There were 58 males

and 52 females tested, with approximateiy equal numbers of males ané females

.
M 14

at each#grade level. : . N
4 .8

s . L . ‘ T I ..
LN ‘ - . L . 3\
Task ! = St * ‘
. L] . .

- . . P\} ' .
* The children were read an initial list of sentences and later/given a\<

recognition test for those sentences. The: acquisition list contained seven

o

N . v N - * l 4
unrelated stories, each made up of three sentances describing an event or
L) . - . . . .

a scene. 'Fot example, the first stofy was: . - "

)

- %

»



The bdok is under the table (8).

The telephone is ringing 9).

As in

the same design of AxB, ByC, invitihg the inference Azpt The remaining

The telephong is on top of the ‘book (7).

v , ) . LN

)

j ‘ Sentence ,Recognition

A . . R

' . ) 4
.

3
-

’

the Paris and Carter (1973) study, all the sequences followed

. o ™ '._‘\

six stories are presented in Table 1. . )

-

——— e o o e et o

Table-1 about here

N 0
" N
‘
te

- . -

«#, The recognition test consisted of four different sentences for aach
. i-3 -

’ %

story:- theftrue premise (TP), AxB, the invited true inference (TI), AyC,

A A

.

the invalid falsg inference (FI), AxC, and.a false statement (FS) similar

to Paris and Carter's false inference, which used a new relational term,

AzC. For example, for the first story the ‘test sentences were:; '

5

. The telephone is on top of the table (12) FI. .

A

were blbckeé. The order of testing the seven stories was iﬁftialiy ;an—"

3

domized and presented to all.children in the same order. However, the ° v

" .. ‘ .
order of sentence

%

- . .
: ) . 24 ‘ ot
. at each’gra&e level received off, order and ‘the other .students were tested
. . . - . . v

with the same sentences in révéf?é order.,. The within-story test orders

included th

The telephone is'on top of the book (10) TP. ' -~

, ”~

The telephone is under the table (11) TI.™ _ R

The telephoneris over the table (13) FS. \ .

o

+ In the recognition list,, the four sentences relating to each story
% - . ,’w M ! [N

.

| S *

S
.

types with}n stopies was arranqu so that half the stﬁdents'

:'@)i ’ - .
€ e

esfollowing two constraints:

» «
~

“(a) the TI and FI ipéms from the '

-

»

/
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same stbry,'which were opposite in meaning with respect to the relational

\\-\ . - K

<

term, were alwaySvseparated by. at least one other test sentence from that :

.
I3

story, and (b) across both test orders? a given TI sentence preceded and

followed its related FI sentende equally often. ) - '

7 ‘

Procedure . . . o - \

. . ¢

The chfldren were tested.-in large groups at each grade level. The

- -~

1nstruct10ns stressed verbatim memory. The experimenter asked the children -

tq/ﬁiigien carefully to exactly what I say‘ since they would be tested 1ater

€9r "haow Well you can remember the words.in ;he stories.'" Each sentence in

the acquisition 1ist was read aloud at a normal speaking rate. After the last

sentence was ready the studed%s were instructed to work for fi#% mindtes on a

5
-

hidden word puzzle which had previously been ‘distribured and explained. The

v

recognition test- for all seven stories followed this interpolated activity.
' - )

.

Each student recorded his or her own responses on a provided answer sheet. ’/

~
.

For each sentence, which was read the child was told to write yes if the
)
exact seﬁtence was heard, before and no if the sentence had not been prev1ously

AN R4

heard. - Then, the student 1nd1cated ﬁls or her certainty in that response on

the three—poaht scale described by Paris and Carter. A response of 1 in-

dicated the child was "real sure" , a2 fndicated "kind of sure", and a 3

-

indicated "not too sure". For reference, this scale was printed at the

bottog‘o§ the answer sheet. The entire experiment wa$ completed within 20
’ - E Y
minutes, '

. .
- ,
' - BT €
. N ¢ ) \
b -

Resu}ts -

The overall percentaée of recognition errors for second and fifth
. ’ o . ;

. ) . N . ®

grade students for each of the four sentence types is shown in Figure 1.

e
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As in the Paris and Carter (1973) study, children at both grade levels
= - ‘- ! . \
made the greatest number of recognition errors on true inferences. “However,
; !

it is also clear that the error rates for the’remaining sentence types are
. ~

not equal, and that the second grade children, in partidular, made a sub-.

» ) : M
‘ -

stantial pumber of errors on false inferences which were meaningfully incop-
) -
sistent with, but syntdctically and formally similar to, the original stories.

v

An initial analysis of variance was performed to assess the effects of grade
. ‘ N . ' ’ »
level, stories and sentence types on recognition performance. : The main effects

of grade, F (1, 108) = 22.52,‘and sentence type, F '(3, 324) = 65.48, as well

as a smaller effect for stories, F (6, 648) = 4.99, wete significanty (all

v B -
’

‘ps < .001). 'Grade level did not interacf significantly with sentence type or
. 1 : .

stories. However, the interactions of Stpries X Sentenee'Type, F (18, 1944) =

9.14, and Grade X Stories X Sentente Type, F (18, 1944) = 2,56, were beth
W ”
significant at the .OOi levell Thus, while the overall pattern of erroré,
was relativel& consistent across gradei, there were §9me7§X§tematic difl
ferences related to specific sentence types occurring in;épecific storiesf

The large main effect for sentence t'ype was further analyzed by means
< . » 4

of Newman-Keuls comparisons on error rates averaged across both grades.

When the sentence types are rank ordered in terms of percentage of errors,

~

from most errors on true inferences to fewest errors on false Statements,

all pairwise comparisons are significant at the.OSlevel. Infparticular,
A i .

. v “« -
this analysis confirms that rergnition errors are much more 1ikely to occur
\

on false inferences which inclyﬁe familiar though inappropriate relational

v -

terms than on false statements which introduce additional surface cues

v

?

-

S
Co
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which may aid‘'in correctly rejectfng those sentenC7s'as,new~ Lo * '
N P Vi . - .

-

. . ' - ] .
A second analysis of variance examined the effect of test order on each

N .

4

. ‘sentence type. It will be recalled ;hqt}two'different'orders q{ testing
. i

-sen{?nces within each story were used, so that each sentence was tested
f . M R ’ . .

!
. -~ '

equally-often early (first or gecond) or late (third oﬁ/fourthx in its . -

' ’ ' .
. four-item question’ block. This order factor should be particularly crucial %ﬁﬁ

(%4

~ : [§ ’
for rgcognition performance on the opposite-meaning true and false inferences
a , N

which-always 6ccupied|hifferénb halves#of the question block. In the overall

- '
- .

. - \ ) )
‘analysis of yariance, Grade X Sentence Type X Half of Question Block’, the

- main Effeé&s of grade,/F (1,2108) = 22.05, and sentence type, F (3, 324) = ’
4 68.53, were again h; hly significant'(gp {7,001), whereas‘the main effect

OF half of question block was,nonsignificant. Although there were no sign%i

ficant interactions with grads, the Sentence Type X Half of Question Block '
. N L

[ .

Y, interaction was significant, F (3, 324) = 4.63, p < .005. e
. | JE * ] P
sy Fi§ure_2 about here oo

A ]
The percentage of recogﬁition errors actross halves of &uéstion blocks

. \ - . .
for each sentence type is shown separately for secggd and fifth grade

» »

students 1in Figuté 2. Of -parfficular interest qfé the percent of errors made

4

. by second grade children on true and false inferences tested within the first

' half of, a question block. 1In these casész the yoﬁ.ger children false re-
. s .

cognized the false inferences nearly as often as the true inferences. On the
other hand, fifth grade stl;dents show @uch‘low&er error rate on fétlse

inferences than on true inferenaes, even when'the sentences are tested early.

Tﬂus, under tﬁis one set of cpnditions, reliable developmental différenceé
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. . ) . ¢
are evident }n the way the™®hidren”react to the critical fglse in%erence‘

. . Al
. ' a " - -

' items. ’ o S ) ~ .

- Moreover, childreh at both grade levels made fewer errors on false

Pl
.

v inferences‘when they ere presented within the second half of a*question

4 P

block. This decline in error rate for false inferences, runs counter to®he

-

general trend of increasing errors when sentences are tested later in the

\

. same block. It appears that the false inferences are i itiaily qufte attr%c—

. v . ‘e .

tive as reéognition foils, especially to the Second graders, due to thei®

~

. PN . L 2
syntactic and formal similarity ta the original stories. However, the

H « N 3’

children less frequently accept these sentences as 61d(after they have beeh

tested, within the first half of.each question block, with the even moré

' o

. . ] ’

o

. i . . Lo -3 .
@ attractive and opposﬂ{e—meanlng true inferences. In practicé, the children

were reluctant *o contradict themselves by falsg recognizing both the true

and false inferences in the Same story block. "This suggests thgt the children

were actively monitpring the internal consistency of.their recpgnition
: - '\ . - - .
decisions, and sentences were responded to both in terms of their semantict
‘ ) 4 " < . ‘ TN ’
and formal relation to thé original stories and their relation (consistent
[ ©

.

s . N 0“ ° 7 4
* or inconsistent) to prevmiys responses. t
v v 4

b

The nonindependeénce of erro¥s”on the two types of inferences is supported

A

“ s

by several condit;gnal probabilities. For examéle, across both grades the .

£ .

probability of making a false inference er;Bf?%given the true-inference &as_ 2
. y v ‘ - '
already cgﬁpectly rejected, is .197, co%ﬁared to the probabilité'of making -
’ . - \u

N N «

£ . ;
the false inference €rror -following a true inference error of onlz;:PAO.

<0 . _ » v
A .similar constraint holds when true Inferences are tested in the 'second-

half of the question block. Specifically, thg probability of making a true

L}

E Q 1_() \ . N A
B o] ™~ . : ' o .
A : : -
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. . _ _— ) -
- ' . . . <10
, , . ‘ ‘ , = .
inferente error, given_the false inference was previously correctly rejected,
. .. ! . . . - .
is .458, compared to the probability of making the true inferénce error 4 . ) 7

following a false inference error of..319.

/. g R ‘,: - t “e
" Finally, the confidence ratings which the childrén assigned to their

. . . “

- N . ¢

S “ . . P ' . .
recognition responses also show systematic differences across grade level

in the way the students treated true and false inferences. Table 2, presents, ¥
- . . N ,
. " Table 2 about here ‘ - ‘ .
) e o t. 4,
. . ~ B ' M ) . v \§ . "
the percentages of certainty judgments which w/ére assiger the highest . =

=~ o r-'.

rating of "real sure" for correct and erroneous responses to each of the

v .

sentence types#by secondland fifth grade childrqp The fifth graders ex-= ,

hibit the same pattern of results as that, reported by Paris .and Carter (1%;3)

~ / '

That is, correct rejections of.true-infer?nces are made with lowest sonfidence,

> ~
L} / . .

.

., ] ) . . )

.but false recognitions of true inferences are made with highest cOnfidencé.
a4 ‘ ' ' -

In, fact, for the older children, true inferences are the only sentence type

for which confidence is higher on errors than on correct responses However,
' - ) . g . . .

with the second graders, ythis relationship holds for the -false inferences as

¢ E

well. Both false and true inferences @eretincorrectly accépted as old sentences

[
, .

with high confidence. This again pointe¢ to the difficulty which the younger -
children experience in deciding whether they have heard the false inferences

‘beforey a problem not nearly as pronounced with the false stateménts..

- v *
. . .

( " , ‘
. oo '“’Discussion ﬁ L.

e .
[ ’ ‘ .

s
,,,,, PR 55U SN UUUUOIPENp TSSOV

60verall the nesults confirm earlier reports ‘that children quite often
/ _‘3 Y
false recognize Valid but unstated inferences as having been presented in’
”~ A3 /

the cantext of a meaningful passage. While this fdnding is predicted,by a
% - v ' oy

VTR L

n .
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constructive .view of memo;y, it 1§”alsp¢consonadk with the view that i .
; ~ e "‘ .. é, .
recognition responses are made ‘on the Jgsis of syntactﬂc and formal . ,
¢ ’ :.\ - ‘\ * f“ - . N

»

», ¥ Vi —
similarit , at least 'with' res ) oft e ‘test materlals sed ridr to thi
y 2ast Deﬁbwt U e P g .

» 7 % .- e

study. This. latter position is partially upheld by" the differences in + . )
' 4 ' . .

recognition error rates for the .two types of false Stgtements in this stuﬂy.
- - [
Childrén at both grade levels were highly proﬁicient at correctly re1ecting

false ‘statements, which were equivalent to Parls and Carter's (1973) false

Ve . .

fnferences, in which the.relational,terﬁs were both incorrect (i.e., not .

Loy f e«
r ’
. .

v i i

e - ] Y -, .
meaning-preserving) and new. In comparison, over twice as many fecognition, |

‘errprs were madg onr the false inferepc* introduced in this study, in which -~ =
, . A N ) B s~ s .

. -~
.

the relationak terms were incorrect but old. Ngaethe}ess, the ‘everall. error-
’ T — 7 Lo .

. ~. ..
rate on false inferences is still significantly below ‘that for true inferences, .,

s + . . . . ¢ » _ ad

in which-the relational termsvare both old ‘and cqrrectly'applled in'a meaning—
L , " - . t '

. - v
L4 < v . ‘

. preserving manner. The only exception to this general finding anlees second

o

N

graders, who false recdggiaed almost assmany false inferences as true infer-
. R : N . -
- +

b4

ences when the sentences were tested edrly in 4 question block. .
, - Ay ,

, L0 e v, . )
- .This latter finding. suggedts that the second and fifth grade” children

0 >

A

_are equally adept, at distihguishiné betweéen valid and invalid inferences

[ 4

\which can be drawn from a simple story, but the younger children are more

@

A
_heavily 1nfluenced in a recognitlon memory test by the degree of formal

. s »
.

3 e

>simﬂlarity between the original and test sehtences. -If one also assumes

- L v 3

. -4 N Y. . ' : ‘ ' '
[} ‘e § ~ . P . *

that the testing proFedure per“se help;ffo reinstate the memory of the

Coe : L . ‘ 1.

originaldstdry,Jthen the differpgnt effect of test sequence on true-and false
' N N Y - -

[N . . . - -

inferences for.the second grade.children camgbe explained. The formal
' v [ LY

) il
L4 . / "

-} - % . \ . <

4 . v o . oo A -

similarity of the false inferences to the original sentences iS found to be in

i
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contradiction»with’the"meaning of the stories during the course of testing, - .
- - * . . . ..' . . . - 1
and the falseé inference error rate decreases from first to second half of ) )

. "
L3 L4 .
¢ . . .

questioning. " On the other'hand, the formal similarity. of the true inferences.
o ° T # .
s recognized as ‘consistent with the meaning of the original stories, and - .°° ¢

:qthbir false acceptanceinate increases with later testjfg. ) y -
L » . .

i One further piece of evidence reported by -Paris andmﬁa

suggests that children at both grades are highly sensitig; to
similarity between or1ginal and test sentences. -Paris and Mahoney presented
- . - ‘ s A

_ " sentences of the type A is to the right of B and tested for recognition with

. P
.

‘the true but formally dissimilar sentgnce B is to‘the’left‘of'Aq&'ThuS, their

( "propositionally—similar” recognition items ;involved- changes in both word . .

v

. . order and the relational term. When pr;esentatio and test were both 'in ’ ’

”. . ) . - . 'R f . 2 '

sentential form-(the Verbal-Verhal condition), hildren reSponded fandomly
/ . ’ ]

¥
. L ¢, ¢

L] b
to both -true and false 1nferences written in the inverted syatactic forn. :

However, when the original presentation~was in the form of aaficture (the -

» - .‘ % ¢ l:
Pﬂcture=V rbal condition), the children.were able to copxéctly identify . l

. either meaning—preserving syntactgc form as correctly expressing thé picture
) . £

) ’ verbally Thus, the failure of the chiildren to differentially false’ alarm

-
- 3

arx“ to "true and false inferences wfitten in an inverted form reflects a recog— "
: ’ hd i ’ . .o
el nitibn biaB rather thap a failure to comprehend ’ ) Y

P .
. . ' c- . ~.."-: —~?
f . N . S ; .
. . Qm . ..

. In Summary, the results show that both semantic and formal congruence

between origiﬁal and test-sentences are significant and independent factors

*
. .

- which t%gether'determine the probability that children will accebt new S ‘

s
" . @ v . N [ .

léentence8~asnold in a recognition test. Earlier studies confoaundéd these . .

- .

‘/f‘_ ’ .' two factors in the types of sentences used for recognition testing, and

y " "w\*« ., . . . , .. - o . F
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" 1nappropriately dismissed the importance of formal similiarity The present

4

. .
A -
.

;‘ésults further\dpggest that younger children are more sensit1ve to formal

- . ‘ . ¢ . . - '
' sid!Earity than older children, as a basis for making recognition_ decisions. ‘ ’
. . iiFFlnally, children of both age groups appeared to monitor their own responses '

within each block of test sentences rélating to a given story, and in so

~

-
N

doing, limited the number of meaningfully-inconsistent recognition decisions

& - 7/ P - ' ~ < .
K they made. While thesevresults do not necessarily confradict a constructive

‘ .

’ . i “
view of sentence memory-.in children, they do point out that recognition

. he h
- . B .

. . ' memory decisions by ¢hildren can be routinely influenced by several factors

N - - >
S - +

. . . » “
other than the degree of semantic similarity between input and test sentences,

-
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) Table 1 |
. : Additional Six Acquisition Stories
. v ! . ,\- i . ' . : * e ‘n
L The tiger is inside' the cage.
' ‘ ) . The cége is behind the circus-tent. j . T
. ) - . 5 - i R .,
. ' .Y .The. tiger is very hingry. . | 1y a
i L N N : = '
The frog jumped over the bug. ! LN
H i » v
. » 4 . -
’ f The bug was sitting on a leaf.. . \ N
. L4 , - N
: . - 5
The.frog was green. )2
- - . > -
» ! . 0
The dog is under the bed,
- - , N . 5 . B »
to ‘ & . The bed is to the right of the chair.
- . The dog 1s named Sam. t . N
_ LY * ‘ .
“ B The doll is on top of the toy box.
. . w <. !
c The toy -box is in front of the TV. . C ’ . -
— ‘ *The doll is Raggedy Ann. | ‘ ‘ ) N
- ' . . o f c \ e
R - \ ) F . . ’ ) B , i l- . ' . . :
\ T ' “. s The boy rz’into the yard. - ; . e
L & " - . 1 . b r.‘ "; . - ° . M
. , - The yard is near the house.
[ - R [ S P .&n
. e , The boy had a football. i )
t N . . LN . s
. \ . ‘. ; -~
PR . ‘ . . ) ’ : - 3 . ) -
- - ‘. The apple ‘is in the bag. , ‘ .
" . IS ' . . . i A v
, - toos The bag is next to the“refrigerator. / )
rd . . -
: B ‘ . The apple is good to eat,
" . ¥ ‘.
. . - ‘\ =
o . ¢ . ” . ree , ¢ - . R .
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¥ N N .
, Percentage of Highest Confidence - Lt
. o ¢ Ratings of Recognition'RéSpqnses . i
K Ve ’ ’ ’ . ‘ ’ ' 4
r - . . . . R /e '
/ - _ : l - 3 - P - “: .
’ Grade 2 +Grade 5 . -
Sentence Type ' -
» oo - -
b ,‘ . 3 / Correct S Error . R Correct Error
; : y .
, T ’ 1 : L P ) , .
. «  ‘True Prémise , , 87.8 , 609 7 F 87.2 46.3
v . : " [} /'l /
False Statement 67.3 59.1 - © 8l.4 - 33.3
i False Inferénce 68.7 74.5 y 80.2". .. 59.7 )
. Ty o ._ Uy ~ ' R
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