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N The purpose of this study wvas to measure the oo
‘influence of prior knovledge on reading comprehension.’ “Twenty i
second-graders vho vere reading at, or not more than one year above,
grade level Vere pretdsted to deterainé the extent of their prior.

- knowledge about the topic they would be reading. Based on their
. pretest scores, the students vere &iv;deixintaugx; groups: omne group
had veak prior kmovledge and the other had extensive prior knowledge -
of the topic. It was hypothesized that the group with more extensive .

- prior knovledge would achieve better comprehemsion results. The study '
also investigqated the possible influence of explicit and implicit
gquestions om-eoaprehension; Ralf of the posttest guestions vere
explicit and the others implicit. It was hypothesized that the
inplicit questions wvould'be more difficult for both groups of
students. Both hypotheses were substantiated. In addition, it was.:
found that the-.ability fo ansver expligcit questions did not differ
significantly between the two groups of students, but those with
"greater prior knowledge vers better at answering the implicit
questions., (Author/MAI) . Eﬁ
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o H&tafh@mﬂhﬂﬁg&bﬂaﬂm .
T - . 'Resding Em:ehemian '

Gh:istim Gﬁrdnn, Jana Emen,. P, David Pearson

Uniﬂfsity of H:Lnnesatg

Hw factors aueh as'm ,ry, rglaﬁning a:bility, facility vith langus.ge
*deeading a.’biﬂt:y, ﬁatting af purposes prior to reaiiﬂk and ‘ba.cka‘mmd
experience, have been postulated as influencing reading compx r \
study wvas designed ta investa,gate the effect of one of these fa.etars back-
ground experieate, on reading comprehension. A second purpose of the study
wis to detérmine the relative difficulty of a@lieit (111:-;1-31) and iﬂplieit
(inferential) comprehension questions. ,

. No aeﬂnitian of reading ca@rehensi.an acceptable tn spgeia.lists in
the reading field appears to have been offered in the literature to date.

' HoweVer, attempts to determine the nature of reading hawe led t& JPt:}:m; formh~
_lstion of various dbdels, some .0f which atress kills, others which stress

H
= 8

process. C . ,
" Barrett (Clymer, 1968, p. 19‘) developed s.' skills émnam} vhich divided

.

‘reading comprehension into five major skill levels: a) literal comprehension, '

" b) reorganization, c¢) inferential comprehension, d) evaluation, and e)
appreciation. However, he acknowledged that these levels of camprehengien
 interacted with a) the selection, b) the questions, and c¢) the reader’s
ba:kg‘omd. Ea:-rgtt cautioned that his taxonomy could not take into eccount
the background a reader brought to fhe comprehension taszk even though he
emphasized tha.t background, in rmny easgs, could be the deciding fm:tar
a.ffeat‘ing ca@rehamign. . o,

Ba:m:ﬁh (1958) :ﬁntepdeé. that the sk:llls vhich cbns‘tituta reading’
comrehension correspondsto language skills. In an pttempt to propose a
more adequate canceptualization of comprehension he presented a method

for wiiting eperstiena; definitlons for literal emgnhendgn ¢questions . - - I

b‘_v performing iransformations on sentences. He then suggebted that it
would be possidle tq writmicpermtiomal definitions for amy type of com-
prehensiéniuestiag, the operational definition of an inferential question
wvould need to account for inf@mtion ‘beyand thaﬁ explicitly at;ted in thg

text. - ]

[

The imper—t :sf backgm;md information has Found its vay into recent
nodels ‘of compre jion that focus on process rather than- sk:Lllai In
attempte to deﬂne tnhasﬁraeess of comprehension, more th:m one model has
been hypothesized for the organization of the mind. . I{ndgay y and Norman
* (1972) and Fredrickson (1975) hypothesize that the braihn is , organized into
semantic metworks that allow various concEpts to be connepted to one another
by relational links, such as class inclusion (A belongs tiRe aﬂg[g?, ‘example
(A 18 an example of B), attribute (A is an attribute of B))- ~aause (A caused
B to occur), etc. This type of model involves using prior !mﬂvlédge pre-
d%etia:ns, context, and task demands in combifhation with taxtual atructu;re to

determine the level. of empfehensién- .
‘ T e 37 .
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Thiﬁkinsms!ﬁins the imﬂrtanee ag rigne‘g to comprehension
vas quantified by Schank .(1973) and Lehnert {1975) weorking {n the ares of -
-rtiﬂcial intelligence. . Computers wvere able to answer only questions \
hseﬂ on text becsuse they lacked information to mske even the simplest |
fsrem:en baséd upon prgﬂms experience.  Consequently, ‘mcripts were
Ve, a8 standardized, sterectyped memory units that contained
nd expectations.on sny particular topic. For example, there
cduld have been & restaurant ‘script, a spider script, or e skiing script.
Whenever experiential background wvas i‘eqﬁired. for the comprehension of a
story, the mufter called up the appropriate script. Lehnert hypothesizes
that mle acquire similar seripts through reading mnd vicarious experi-
encals and uge them apei'gt.iagally ip real 1ife situations:and: cognitively
‘a8 1in emprehending stories, Scripta sre dynami¢, and various scripts are: .
conpected ta, superimposed upen, and cuueheﬂ within other scri.yﬁa.

Pearson ‘and Hii‘hﬂlﬁﬂn (1976) bel;lew that mmprshenﬂan of any new
material is facilitated when a person spproaches what is written from what /
1% already known. -They found the script metsphor useful in cpnatructing
their ‘franework’ for. compr hension. They classified question/asisver re-
lations 1in terms of the séuree of the informstion utilized to derive the °
‘answer. : They labelled textually ggl:ieit the type of ea@reh sioh that

' requires responses Hirectly from the text. In order to.more clearly define

scriptalls

i@licit comprehension, Pe&raaﬁ end Nicholson established two categories.

'tlie gnmr ta the quest.ian i8 expressed in the text, though is not directly
aceqssible because some sort of inference is necessary for the response,
hovever minor the ihference might be. They labelled their finel category
iglieit. Tn this category the relation between the question
and respopse is related to the story but the only way a reader cah generate
& response is to access his or her previous knowledge. -Such rzs?anses -
repregent an integration of tert.ug.l and scriptal data.

i

Tmﬂﬂl‘ (1976) An an attempt o provide additionel insight. into the
explicit/implicit aspects of comprehension tested whether fifth grade
children were equally proficient in answering three types of questions:
literal, inference, and script. Her results supported the following
hierarchy of questions in descending order of difficulty: script, literal .
and inference. A close examination of Tenner's questions revealed, hovever,
that. her script questions did not follow her ovno definition; she stated
that the script questions required the reader, tc relate previous exper-

. 1ence to the text in order to answer the quegticns but the vast majfqrity

of her script questions were not passage d@endent and could be anave ,a
from {Eript alone.. i . .
The praaant ntudy‘m designed to imregtigata f‘urther the influence
of prior knowledge on -conprehensipn and to further investigate the
hierarchical relationship betweer e:qplicit end implicit questions. Thise
study differs from previous studies in several ways. First, second grade
children were used in the study in an effort to ascertain the relative
influence of scripts on reading comprehension at primary grade levels,
Second, children of equal reading ability were blocked on the basis of

: previcus backgrmd information about thg topic. Such blocking eliminated

1ictt the type of comprehension that occurs when , -
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I abil & fa.et,nr 1n1‘1u=ncing comprehension a.nd allowéd the fgcus
‘ to be on the amount of prior knowledge. Third, only two (rather than three)
' categories of quentiann were.impletented. These were the te:t.ually explicit
and acri tally implicit questions descfibed' ga..ﬂier (Pearson -and ‘Nicholson,
_1976). e, scriptally implicit were written in a format that emsured both
: . passage depeniem:? and script depvendency. TFourth, Bdmt‘h's suggestion of
. -applying operational definitions to both literal and inferentiel compre- .
hension questions was employed in.the formulation of the tért.u&llv e:mlicit
a8 weli as scripta.lly i@licit questians. _ .

It weas hﬂﬂthegised that gtndents with a stronger scrivt would score
higher in reading comprehension than ehildren with & weaker geript. It.was-
also hypothesized that implicit questicns would be pmore Aifficult’ to smawer
than explicit questions, thus supporting Barrett's hierarchy of comprehension
skills but not replicating Tanner's results. Furthe r, the ability to answer
" explict and implicit questions would differ between the strong and wesk
script groups; the implicit questions would be even more difficult for the
weak script group beca.use inferences on the basis of priar knavledge would
be’ ;‘equirei ’ . : .

Method :

The Eub.]ect.s vere second grade students who were ::eading approximately

®- " at or vithin one year above grade level. All had attained grade equivalent
scores within a range of 2.5 - 3.7 on the Metropolitan Achievemgnt Test,
Form A, in September. Since standardized tests often yield frusiration
rather than instructional reading levels (Farr and Angstasiaw, 1969) , the -
September range was interpreted to be between gradesl.9 = 3.1. Assmﬁng
-8 nonths growth between September and the time of ‘testing in May, the grade
equivaler;t ra.nge of the students was deducted to be 2.7 = 3 9.

The atudents vere selected from four class:c;t;sms two classrooms in
each of two schools in a middle class suburb of St. Paul, Minnesota.

«, Twenty-five students. were giverr a pretest on-knowledge about spiders.
"Then the 10 with the highest and the 10 with the lowest scores were gelecte
%o participate in the experiment, The 10 lowest (the weak script group)

~ " recelved scores of 2 or 3 on the 8 pretest questions. K The 10 highest (the
.strfong script group) received scores of either 5, 6, qr 7. The mean-pumber
of. correct responses given by the group with the veak sceripts was 2.785
.81); the mean number correct for the strong sgrivt group was 5.8 (SD=. 6_7

- This difference was significant, 1t(18)=9.09, p<.00L. The difference between
~the two groups on the reading subtest of the Hetx‘ jglitag Achievemept Test
was not significent. The mean for the weak script group was 3.13 and for
- the strong script group was 3.32, +£(18)=.909, py .05. It was therefore
confirmed that the tvo groups, though different in amount of background
dnformation on spiders, wvere similar in reading ability. The difference
between the two groups on 1I.Q. was also not significant. The mean I.Q. for
the weak script group wes 114.80 &nd for the strong script group was 120.L0,

t(lB)-= =1.36, p».05.

o
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. A Hst of 8 pretest Q,Tlti prm te assess the ;tudanti"bﬁek—
/ma knovledge of spiders. 'A-basal reader selection on spiders (Fay, Ross,
' & laPray, 1972) was rmi‘t sn to include additional information on spiders -
snd ‘a. narrative lipe. eadability level of the revised selection vas

f.:- e@pﬂte& to be 2.8 by a;p the Spache.Readability Formula. The selection -
/. "'was typed on & primary typeyriter. A 1{st of 12 posttest questions (6 f.e:ta '
“. o7 tuslly explicit and 6 scpip ally im;plicit) was prepared.’ The explicit. .

questions vere written by applying the rote vh- operational definitton i»m—
posed Ly Bormuth (1968). the basis of some of Bormuth's criteria, a new

question type 35 designed
Although the tions were passage dependent, they could not be answered on
the basis of the text dlone.! Background qxperiance vas n&eaguﬁ- in order

- to me ghe réquired ini‘e:enge;. S v i P -
Praeed*tn‘e E - o - ' -

“The pﬁteats ‘were n.dﬁ.niat‘ ndivid\%uy over & (meaweek perigti in
April. - Prior to sdministering the pretest qnistiana the following directions
vere giv:en ;.e the students: - - _

T ha:\fg eight questiens to ask ﬂu. I'11 ask you - BV T
-~ each question and you tell me the answer so T can : o
-itr:!.tl it down. Eome of the questions are hard so
.Eluat tell me what you think is correct. Some of
them you may not know, 86 then tell me you ﬂun‘t :
m - The ﬁrat queaticm is:. : ) !
- A
'I'be quegtians wére. then administered ara.l;; Qne fallaw—up query was allowed
per answer if the correctness pf the answer.was not clear., All of the oral

' responses were recorded verbatim and scored later.  Respondes $ere Elassified
n%s

independently by each e@erimenter. There vere no disagreeme

After a one week inteﬁal the students resd the. actual delection. A
small vacant room in each school was used ta test - the students indj(ﬁ:idu&lh
The- f&llcwing A rectiong were given: .

Read this story to yourself. Read it ,jua‘iq once. Read
~ it carefully and don't hurry. If you meet some words
you don't know, pronounce them to yourself as best
* ¥you can and then go on. When you have finished reading,
\ return the story to me, Then I'll ask ycu some questions

about the story. ,

The 12 posttest questi:sns Tére presented orally in an order that followed
the story sequence; the 6

Again, responses were scored independently by ‘each experimenter; there were
no disagreements. *

mplicit and 6 explicit questions were interspersed.

‘for the six scriptally implicit questioms. .. . -
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The pastt.egt results for the two prior l:ﬂavleége z ups and for bt:th
question types are reparted. 1{1 Table 1. _ :

; _ Insert Table !1 about liérec
' - ﬁ‘{ ) = —

The strong Ec::‘ipt gﬂ@p (M=T. 59) performed sighificently 'better than
the weak script group (Msk,80) overall, F(1,18)=8.%0, p ¢-01. Post hoc
Scheffﬁautrgsts indicated a si@iﬂeaﬂt difference ‘agtween the groups on
implicit questions, F(1,18)=7.46, p £.025, but not on e::plieit questians,
F(1,18)=1.87, B>.10."

‘There was 8 si@iﬁgant within ‘subjects natneffect far ; ion tﬁ:!e?

: F(l lﬁ)SBG.BE p<.01 indicating that explicit questions (Lﬁh 25were easier

implicit questions (M=1.90). The prior knowledge by questic
i ractian was not gimﬂemt 7(1,18)=1.13, p)=. 05. :

. As hypothesized, the strong script group mﬁ:perfarmed the weak group.
These findings support the hypothesis that information brought to the text
by the reader facilitates comprehension of materisl read. Further, prior
knowledgeé seems to be more helpful in drawing inferences between textual
information and prior knowledge than in comprehending the explicit message
in the text, even though explicit questions were easlier for all students.

The correlation matrix, in Teble 2, accents the findings from the
analysis of variance. Both implicit questic:ﬂ scores (r=.57, p ¢.05) and
explicit question scores (rap 39, p<. 05) were significantly earrela.ted vith
pretest (prior knowledge) scores. A test of differences between correlations
revealed no significant differences between these two correlations, 1.e.,
pretest with explicit versus pretest with implicit, (z=-.67, p~.05). Hovever,
implicit and explicit question scores were not significantly correlated
(r=.25, E‘} 05).

! Ipsert Table 2 about here

E\Feu though the ranges of I.Q. scores and standardized reading scores
were pyrposely narrow, some interesting correlations resulted. I1.Q.
correlated significantly with implicit scores (r=.46, p <.05), but not with
explicit scores (r‘ 12, p>. .05). However, readirg scores correlated gig-
nificantly and about equally with implicit (r=.39) and explicit scores
(r_ Lo). Not surprisingly, 1.0. was also Eignificantly correlated with pre-
test scores (r=,39, p <.05).
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Discussion

. The ﬂnﬂings in the present study support the intuitively sensidle,

'y but largely unstibstantiated, contention that| the background experiences
readers bring to & sélection affect the depth to vhich they can understand
it. The finding of a main effect for prior knowledge and the lack of an
interaction between prior knowledge and question type suggést that the effect
of prior knowledge is comparsble for both e plicit and implicit questions.
Hopever, post hoc Scheffe tests indicate that the effect of prior knowledge
is more pronounced for implicit (requiring an integration of textual and
scriptal information) than for expliclé questions. The correlstions among
these, variables support such an interpretgtinﬁ. - -

¥

In terms of schema theory, the findings EUPPE\EE the m:ticm of compre-
hension as a process of integrating novel information into pre-ekisting
. schemata. First, if the sehemata gre weaily develapei (e.g., youak aeript.
" growp) cmprehensien requiring integratipn of new and known inforbation | -

{implicit questions) is diffic L. Second, comprehension of totally new
information (explicit) is siigMly, but oot significently facilitsted vhen
schemata are strong. N . .

These results suggest two possible implications for ‘SEE.EhiDE?f Firat,

to ensm‘fe‘ more thorough comprehension, teachers could spend tine developing
astudents' background information on a topic. An adequate store of knowledge
which can be drawn upon during the reading situation and in response to _
questions should firast be established. Seccnd, scriptally impiicit (infer-
ential) questions appear to be more difficult than explicit (literal)
questions. GStudents in general appear to require much guldance in their -
ability to drew inferences. Because the inference questions used required
the extra cognitive dimension of relating a portion of the text to previous
knowledge, they involved more complex processing of informatiom. Even with
an adequate background of experience (strong script), the implicit questions
presented more difficulties to the children than the explicit questions. The
suggestion of teacher guidance for such questions, both for specific content
and in general, seems reascnable. However, both of these suggestions are
empirieally resolvable issues and deserve to be gﬁswgreci through experimen-
tation rather than speculation.




- : Table 1
Mean Number of Correct Responses on Posttest

k.70 (1.16)*  2.80 (1.62)  7.50 (1.80)

' Strong Script
' Weak Seript .  3.80 (1.69) 1.00 (1.05)
Total S h.25 (1.48 " 1.90 (2.02) .

®rumbers in p&eatheaes are standard deviations




Total Pre  1.00

Total Fost

Reading Y,; |

 %p<.05

o
o
L]

LETIN

Totel Pre

;Ta.'ble 2

Correlations Among ALl Varisbles

o

1.00
{

Total Exy

Total Imp Total Post

574

.25

1.00

e

1,00
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