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ABSTRACT
Based on the view that textespecific concept and

R vocabulary -knowledge affect the processing and recall of text and
that a measure Of this knowledge might assist teachers in determining
whether a reader possesses adequate background to successfully ‘
comprehend and recall a pArrticular text, a study was conducted. Its
purpose vas to develop a measure that reflects the strength of
organization of existing knowledge as it relates to key concepts and
vocabulary in content area textbooks. The study elicited prior
knowliedge from 36 high schopl seniors, using free association based
on stimulus content words from reading passages, categorized this
knowledge into broad levels, and statistically examined the nature of
the relationships between these assigned levels of prior krowledge
and the organization of recall. The findings indicated that level of
prior knowledge was stroangly related’ to the recall of a passage as
measured by B. J. F. Meyer's analysis of prose. In additior, it was
found that the relationship among recall medsures and between level
of prior knowledge and the recall measures was dependent on the
passages used, indicating that there was scme passage deper.dercy in
terms 0of both prior ?ﬁpwledge and recall. (FL)
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co A major concerm among classroom teachers is that the available
o) : :
0 subject area textbooks are too difficult for their students to con-
et

(|
)

prchend. However, decisions abbﬁt”textmaiffiéﬁiiy-and projectéd"

reading performance axe generally vague and often based on teacher

.generated assumptions regarding student knowledge of the content and

vocabulary contained in a specific text. This study develops a text
specific prior knowledge measure which can be used to_prédict the
liklihood of a §tudeut's recall success before the reading of a
passage.

_In recent years, prior knowledge and its effect on the recall

of text has become the focus of a number of research studies. Some

" of the findings suggest that the gyraphic representations depicted on

a page of print are only symbols and de net, in and of themselves,

"éarry meaning, Rather, it is the reader's prior knowledge that per-

rmits anticipation of the author's intended message and leads to com-
prehquion and recall of text (Adams and Collins, 1979). As the

reader processes the ideas represented on the page, mental associations
are formed which are perceived in light of their meaning within the
reader 's phenomenal field and their possible integration with new ideas
expressed in'the text. Ngw ideas and information are learned and re-
tained most efficiently when relevant and related ideas are already
available within the reader's memory. Prior knowledge serves a sub-
suning role by furnishing'"ideatlonal anchorrge" during new learning

experiences (Ausubel, 1968).
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A large body of xesearch related to the organization of gemory
and how prior knowledge relates to éomprehension and recall has
béen donducted; This has substantially increased our.understan&iug
of how reader/text interactions may facilitate or impede comprehen-.
sion and/or recall. The organization and accessing of knowledge in-
‘fluences the manner in which the xcader or izes the information

——---——--- nrovided by the author and the reader's organization, in tecn, af-
fects the qQuality of that knéwledge in recall. Comprehending a
text requixes readers‘to relate the elements in the text with the
characterizations in their own memory structures. Information re-
trieval and the recall of text are affected by the manner in which
prior knowledge has been oxganizad in memory (Anderson, Pichert
and Shifey, 1977; Anderson, Reynolds, Shallert, and Goetz, 1977).

The organizational manner in which knowledge is structured
facilitates the learning and remembering of information (Andexson,

. Spiro, and Andexrsoen, 1978), and yay provide a plan which helps
readers to retrive information (Pichert and Anderson, 1977).

Pearson (1979) suggests that comprchension involves the integration
of new information with existing schemata. If the schemata are
weakly developed, comprehension requiring the integration of new and
known information is difficult. In a related study, Tannen (1979)
found that anticipatory structures are based on past experience and
these structures can be seen in the retelling of a passaoe., Further,
these structures of expectation which suffPort the processing ard com-
prehension of stories also serve to filter comprehension aad influence
recall. Andersoh and Frecebedy (1979), in their review cof the roie

of vocabulary knowledge in reading conprehension, conciude that word

~
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knowledge is a prerequisite for comprechension and suggest that the .

development of improved methods for assessing the breadth of vocab-
ulary knowledge is needed.

" This study proQides a prior knowledge measure which reflects
the strength of.organization of eﬁisting krowledge as it rolates to
key concepts and vocabulary contained in content area texts. The
purposemis_to elicit prior knowledge using free association, to cat-
egorize this knowledge info broad levelg,‘and ko gta¥i§ticali§_éi;__“—
amine the nature of the relationships between these assigned levels of
prior knowledge and the organization of recall. This study is based
onrthe view that text specific concept and vocabulary knowledge af -
fect the processing and recall of text, and that a measure of this
knowledge might assist teachers in determining whether a reader
possaesses adequate background to successfully comprehend and recall

a particular text,

METHOD
Subjects -

The subjects for this investigation were 36 high school senioxs

from a middle class suburban school dis*rict on Long Island, New Yorik.

All were college bound students enrolled in an advanced placement course

in Bnglish literature.

The 36 subjects were from two classrooms. One class (n=20) were
given the Cognitive Abilities Test, Form 3. Separate verﬁél, quali-
tative and nonverbal scores were generated fox these S“bjécts-
Procedure

The subjec%shwere told that they would be asked to freeiassoci-
ate with s*imulus content words selected from two passages tﬁ&y would

ol

. I
later be asked to read and recall. The selected passages were two
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of the passages Meyer (1975) used in hex work on the oxganization
of prose and the structure of recall. The passage topics dealt

with Schizophrenia and Parakeets, and the with-.signaliug target

: paragraph high version of each was used. This was done to pro-

vide passages which were similarly'organized for "readability".
Each subject was tested with both passages.

Three:content wordé weﬁg‘selected from the top half of ezch
pégsage structure and“usedﬂas“§timu1i_for_free associatior., The
subjects were given each comtent word separately and told to write
anything that came te mind when they heard the word. The free
association stimulus was usfd to access from memory knowledge rxe-
lated to the content word. ‘

After the threelword; for a passage had been given and all =
free associations elicited, the subjects read the ﬁassagehsilently
and tﬁen wrofe all they.could remeanber About the passage. #
Analysis

~ The levéls of prior knowledgw assigred to the free assopciation
responscs were categorized based on pilot study findirags and were
scored from 3 to 1 with 3 represenéing muca prior knowledge and 1
representing little priox knowledge. Resﬁﬁnses were related to the
appropriate sub-categories as follows:

MUCH (Bi- superordinate concepts, definitions, analogies, linking

SOMR (2) - examples,'attributus, defining characteristics

LITTLE (1)- associations, morphemes, sound alikes, first-.hand

experiences, no apparent pgior knowledge
A fourth category entitied "no prior lnowledge" had been included in

the pilot study. When onliy 3 out of 2106 recorded responses were



assigned to this category, it was decided to include this as a sub-
category of “little prior knowledge". The scores for responses to
each passage's three stimui?s content words were averagedg: Actual '
prior knowledge score averages ranged from 2;67 to 1.00.

The recall protocols were sc&red according to Meyer's text
analysis categories which were based on Fillmore's (1968) case
gramnar and Qrimes’ (19%2) semantic staging of propositions. One

point was éi@éh for inclusion in the recall of content words, lexi-
cal predicates, role relations and rhetorical predicates. Meyer's
hierarchically structured passage content was dividedlinto thirds
and items included in each of the three height levels were computed
separately. The content words, lexical predicates and roles were
then scored one point while the rhetorical predicates (which repre-
sented the supordinate structures) were weighted two points. Finally,
a total summed recall score was computgd with each of the first four,
ygriables assigned one point.

- Two judges scored the priof’knowledge and recall items sepa-
xately. iInterrater agreemeant revealed a relatively high pexrcentage
of agreement on the recall scores (.94) and somewhat lower on the
levels of prior knowledge score (.82). In cases of disagreement, an
average of the two scores was computed for the prior kmowledge
measure, and the decisions were negotiated for the recall analysis. |
A Pearson product moment correlation for all variables (level of
prior knowledge, recall and I.Q.) was done on-fouriseparate sets of
data; two passages each an&lyzed separately for classes with and
'without I.Q. measures (see Tables 1 and 2). The nmatxices for differ-
ent passages for the same, class were different vhile the natrices fox

the same passage from different classes were not differeht. As there
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. ¢ waré no classudifferenccs, the remaining analyses were done with

-

the two‘classes combined. -
A principal components analysis was performed for each nas-
sage to determine the rélationship between\levél of priér knowl] -
edge, the recall measures‘,‘ and the I.b, measures (see.TableSSa;nd 4)..
"Then, a pr%ncipal components analysis was“pgrformed'on the content
word; lexical predicate, ro;e‘and rhetorical predirate measures of
the recall analysis te -generate a single vafiable which could be
used as a measure of recall (see Tabie 3). I:astl_y, a set of i’earson
' Product Moment correlations was calculated for the I.Q. n§§sures, the
level.of prior knowledge measure and the principal component score
of the recall measures-and the individual recall measures (see
Table & ).
" RESULTS
The principal components analysis on the levels of prior kno&l-
edge, 'I.Q. meaéures and recall measures for 19 subjects indicated
that the J1.{). measures are a separ;te dimeqsion from either level of
A -
ol prior knowledge or the majority/uf recall measures. Slightly differ-
enf_patterns are obsérved in the two péSsages. T?e Schizophrenia ﬁas- .
sage anaiysi; regulted in threce components accounting for 81% of the
variability. The first component has its loadings on level of prior
knowledge and the nine recall measures. The second component has
verbal 1.Q., qu;nyitative I.Q. and the middlgﬂthird of the response
recalls. The third compone;t has its loadings on ﬁ;nverhal I.Q.,
lexical p;edicates, and the difference between the responses at the top
and bottom third of the content structure. This appears t; be a catch.

all component which is not part of a more gencral pattern. The analysis

"of the Parakeet nassage data also resulted in three components which

account for 75% of the variability. The first component is again

loadéd on level of prior knowledge and'recall, the second is on the//

) ) : ’
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verbal and quantitative I.Q. measures, while the third’has the non-
& ) .

verbal I.Q; score and the lowest third of the response recalls.

4 £

s

From these results it can be concluded that‘level of prior'knowl-

A

edge is'relaéfd to the measures 25 recall, and that the I.Q. mea-

.

sures are“éot related to either level of prior“knowledge oxr recall

(except at the lower levels of the content s%ru:ture).
. . AN r

~

The principal components analysis for the 36 subjects® ctontent

wordy lexical predicate, role and rhetorical predicate scores from

L]
s

the recall task indicate each of the four ngéiu:esdcon;;ibuter

equally to' the overall measure. In the Schizophrenia passage, one .
component accounted for 72% of the variability and the séoring co-
efficients (not pres€gted) %Q?ged from .28 to .31 In the barakeét

passage, thS first componant accounted for 79% of tha'variability

- with scoring coefficients between .25 and .30 (not presented). The

4 L4
By
L]

‘ . &
component loadings are presented in Table 5.
The correlation between ley:l of prior knowledge and the first

principal component score of the four recall measures was .75 for

the‘Schizophfenia paésage and .70 for the Parakeet passagé. The

+

highest co:reiatien with the principal component scoxe and the I.Q.

measures was - .28 fox thé quantitative 1.Q. measure on the Schizo.
phrenia passage and .13 for the nonverbal I.Q. measure on the

Parakeet passage. These results are prasented in Table 6.

<
&

DISCUSSION

Findings indicate that level of pxior knowledge, as measured

"in this study, is Sirongly.related to the recall of a passage as

measured by Meyer's analysis of prose. This result is not depen-

dent on the subject's I.Q: in the sense that I.Q. is not linearly

: S
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. xelated to either level of priof'knowledge or the recalf'measufes.
. . - '" “.'_, - "

The prior knowledge measure, therefore, is a useful predictor of

f the‘successfhl recall of a specific text while I.Q. is not helpful -

5. [y .t' - QI\

B .
-
. i
.

* for this purpese. L

- The reiationship among the recallfmeasures and between levgl
of prior knowledge and the rec&ll measuxes is dependen* on the

! passages used.  This indicates that there is some passage depen-

dency in~-terms of both ptxor knowledge and recall. However, this
\ K

deprndency is most evident at the lowver portzons of the passage

content structure. Identxfxcatzon of the top level superordxnate

-

+ Stxuctures used by the author tends to vary'less with the passage
and more with prior kndwl&dge'level. - ' ;

These findings have 1nturest:ng gotential implzcatzons for
) N

classxroom applzcatmon in that, the pfior knowledge measure ‘might be

useful for {eachers to use as a pr lictor of recall sficcess przor

to the assxgnmpnt of content area textbook reading. The free asso-

]

ciatzon/prlor knowledge measure may also ass1st teachers in becoming

3

© more qyaie of the text related levels of concept and vocabulary so-

’

phistication possessed b? the individualg in the class anipxhe group
*asra whole. .This knowledge may be uséful in helping teachers to
determine when a’ particular: textbook is 1nappropx1ate either for

~ individuals or for the entire class. It could also assist teaclers
in determining whether, and foxr whom _direct con?ept and vocabul&ry

instruction is advisable.

.

At this point in our investigation, we know that people with

higher levels of -prior knowledge tend to recall passagces better.
We have not yet shown that z2)tering a subject's level of prior knowl.-
edge will alter the recall of a passage. We are presently planning

a quasi-intervention experinent to_investigate;this hypothesis.
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Svhlzoph renia Passage ‘ %
/ . Correlation Arong Variables
\\- Above Diagonal for Subjects with Cognitiva Abilities Test (N=20),
) Below. Dxagonal for Subgects Without Cognitive Abi\ltxes Test (Nalé) -
* ) Q .
- )
» a
Level of . 3 " Responses |Responses [Responses |Total i T
Prior Content | Lexical , Rhetorical |{Top" Middle Botton Respogaes Total
£ Knowledge| Words Predicates Roles |Predicates |Third Third Third Rhet. Ré}ponses
Level ' . - ~ " _ ) o
' 'Po KBON].- i 1.00 ;89 073 .78 .72 .61 .53 .59 ‘e 085 N ¢’ 091
. ) ) .4
Cont. Wds. 74 1.00° 51 72 .83’ .02 .65 L9 o1 .96
[N A ¢ ) i *
Lex. Preds. ‘65 .63 * 1.00 .65 '¢39 ¢3$ ] 923 .76 058 T .65
-~ ﬁ L
Roles .47 .48 .71 1.00 .57 .45 48 4 71 .73 .82
Rhet. 7 o
Preds. \ .69 .44 .56 .72 1.00 .52 .64 .45 .84 " .87
Resp. (:1 ) _ B |
TOP afd .SS .61 .70 f .35 053 ]..C',') "012 046 062 ¢60
ReSP. ’ . . . )
Mid. 3rzd .28 .19 .17 .50 .49 -.05 1.00 .04 .55 . 65
Resp. 5
Bot. 3rd .31 .33 .29 .35 .18 -.07 -.36 1.00 .61 .63
Tot. Resp. : ) .
Rhet ., =2 .81 «73 77 .82 .91 .65 .45 .30 .00 .92
. A
Tot. Resp. .77 .78 .83 -.84 .84 . .8 .43 .30 .98 . 1,00
<
: v
R .1 o~
P |

n
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AN ‘ . Table 2
e . - Q P .
parakect Passage
‘ - _ : e Correlation Among Variables _
1 - Above Diagonal for Subjects with Cognitive Abilities Test (N=20),
- Below Diagonal fcr Subjects Without Cognitive Abilities Test (N=16)
[ ’ : .
Level of T T Responses| Responses | kesponses |Total
. Prior Content | Lexigal Rﬁéﬁo:ical Top . |Middle- |[Bottom Responses|Total
< Knowledge | Woxds. Predicates| Roles|Predicates|Third Third N Third Rhet. =2 [Responses
. TN
" Level - = - ) .

P. Knowl. .1.00 - .70 .45 .64 .58 .56 44 .38 s «58 .39
"Cont. Wds. 77 100/ .76 . .94 - .66 .69 .68 .61 .83 _. .65
Lex. Preds. .68 .84 1.00 .80 .53 .52 - .67 .32 .58 72

Roles .61 .8 .78 1.00 = .60 .65 . .68, 57 .77 .63

Rhet. '

. Preds. .73 .84 .65 35 1.00 .51 .71 .22 .68 72
- . L) Lo .

Resp. - _ , , B o o : - e, —

Top 3rd 52 Y .78 .66 .55 .78 1.60 .23 .20 .58 .36 °©

Resp. ' ‘ S '

" Mid. 3xd .7? .82 .68 .05 .78 ' .54 1.00 27 .73 .60

Resp. -

Bot. axd .35 .40 .50 .58 14 .06 . .03 1.00 .69 .29
‘Tot. Resp. ,

Rhet.=2 . 77 97 . .86 .82 .90 - .80 . W84 T «39 ¢ 1.00 .48

Tot. Resp. .78 .08 .88 .85 .86 .79 .82 .44 .99 1.00




Table 3

Principal Component Factor Loading Pattern
for Schizophrenia Passage

[y
Y

Variable . Component 1 Component 2

Compionent 3
(%)

Level of Prior Knowledge .93 ~.11 .00
. ' . _Verbal IQ _ .13 ) ‘ .88 .20
Puantitative IQ «.37 -.62 .16
Nonverbal IQ .18 . - .38 .60
=  Content Words .93 -.12 ~.23
* Lexical Predicates _ .72 .08 .50
Roles _ .86 - =,13 24
Rhetorical Predicates .84 C~.17 .20
Top 1/3 Responses .68 .44 ~.41
. Middle 3/3 Responses .56 L suT72 .0l
— - Botftom 1/3 Responses .72 .39 .38
Total Weighted .94 - .06 -.14
Total Responses .98 : -.14 .05

- Curulative Portion of 54% 72% 81%

— Variability ' .

A

P -

A
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Table 4

- Principal Component Factor Loading Pattern
for Parakeet Passage . o

*

Variable . Component 1 = Component .2  Component 3
Level of Prior Knowledge 72 .18 . .16
. Verbal IQ ' - ~.06 .89 .12
Qrantitative IQ -.10 .77 .26
Nonverbal IQ .20 <44 .71
Content Words .96 _ -.12 .06
Lexical Pxedicates - .81 -.24 ~.26
Roles .93 ~.18 .01
- Rhetorical Predicates .79 .30 ~ .20
Top 1/3 Responses .70 -.00 . =.15
Middle 1/3 Responses - .79 .09 . .24
Bottom 1/3 Responses .57 ~-.26 .68
Total Weighted . .88 : 0C .20
Total Responses .74 .13 ~25
Cumulative Portion of 49% 64% 75%
Variability : : )




Table 5

Principal Component Factor Loading Pattern
for Schizophrenia and Parakeet Passages

’

Schizophrenia Parakeet
*  variable Passage Loading Passage Loading
Content Words .85 ’ .96
lLexical Predicates .80 87
Roles . : .89 | . .02
Rhetorical bregicates .86 , .80
Portion of Variability AN 79%
] - .
—_—— : ,4_‘
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Table 6
Correlations With First Principal Componett
(Above the Diagonal are for the Schizophrenia
N Passage, Below axre for the Parakeet)
Level of 'Prinéipal Total Recall Verbal Quantitative Nonverbal
. Prior Knowledge Component Responses I IQ IQ
(1) (2) (3) (4) (5) (6)
(1) 75 .74 .03 -.13 .07
' p<.001 p<.001 p<.88. p<.58 p<.78
n=36 n=36 n=20 n=20 n=l9
(2) - 270 .98 .04 -.28 .15
p<L.001 P <001 p<.88 p<.23 . pL.S3
" ngE36 > n=36 n=20 n=20 ns19
(3) . .54 .84 .03 .3 1%
p<.007. p<.001 p<.89 p<.19 p<.65
n=36 n=36 n=20 n=20 n=19
\
’ (4) . 019 -.11 002 -.41 \\ .33
» P42 p<£.65 p<.93 p<.07 P<.16
n=20 n=20 n=20 - ns20 n=19
.. (5) =05 -.05 -.20 -.41 " e,20
S pL.84 p<.83 p<.40 pP<.07 p<L.43
" n=20 . n=20 n=20 ne20 \ n-19
(6) :21 013 - 013. 033 -.29 . \ ’
pc.38 p<.6 P<£.60 pP<.1b PC.43
- n=l9 n=19 ~ n=l9 n=19 n=l9



