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General Summary

B
-
,

. : _ / S .
‘A series of experiments were conducted to examine the 1hoac§ )

M ~

of author-prov1ded and'student-generated headlngs on the recall of
\

2 500-word excerpts from bas1c science textbooks. If the students .,

are sensitized to the presence of author- prov1ded embedded headlngs,

* the derayed recall 1s s1gn1f1cantly enhanced in comoarlson to

1nd1v1duals studylng text withput. headlhgs.

~

However,

o 8"

-

author—

provided 1ntact headlngs (1.e., outlines) did not lead‘to signif*-

(' ~

2

-

’

.

1cant 1mgrovements in recall;
K

.

! 4

«

-

\
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Instruotlng,stpdénts on using Enbedded headlncs.to aad 1n
-

-

-
1 -

" the domgréhens1onuistorage, and ‘rktrieval of\%he text 1nformatlon

, it & ¢ L .

e ﬂed to even further 1mprovements in deLayed recall performance

\n

in comparlson to groups rece1v1ng elther no headlnqs or no ﬂ -

.
R 0 - . » f}

1nstructIons on us1ng headlngs. However, llmltlng 1nstruqtlons

to only the 1nputtrng or outouttlng of -the text material de not

‘e

prove to ‘be effectlve.‘

-~

»
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Slﬁﬁe many texts contain'only‘sparse headings or no headings

at all,

the impact of students generating the1r own headings was-"

ThlS generatlon act1V1ty led to 1mproVements 1n delayed

o

assessed.

héadlngs.

‘o' e

*

+recall in comparlson to elther author prov1ded headlngs or no. '

-

0

Intermedlate between hav1ng the students oenerate their own

’

4

headlngs and dlrectly employlng author-prov1ded headlngs is an'

approach which -provides the students’ w1th.a generallzed set of

1 - -

. headings (knowledge schema) that can be ipposed orr a variety of

.texts. A knowledge ‘schema for, scientific theories was created

and students yere trained in its use as'a text procéssing technique.

Two studies ipdicated that this training led to improved recall

4
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-
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“in boﬁéaris9ﬁ'to—$;udents using their notmal study methods. 1In
addition text organized according to this schema was recalled

better than text organized in a coherent, alternate presentation, .

. ~ -
4 e N -

, sequence.

. . v

In conclusion, the results of the reported'series of experi-

ments suggest that under most conditions author prov1ded

embedded headlngs facilitate descrlntlve teXt,pnocess1ng. ~F¥rther, T
R ) L

having studen#s generate thelr own headlngs or hav1ng them ampose

y . . e

a general set of categorLes (knowledge schema)/on‘a boay of'text . .

a

’ . .

,
-

Aappears to result in even more effectlve text recall. The prag- ‘

matlcsand/theoretlcal lmpllcatlons of these flndlngs are dlscnssed

4 R \l ’
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- within each section of the report. ' >
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This final report con51sts of descrlntlons of a

"\ N

v

series

of experiments conducted to examlne the role of toplc headings

(author-provided and student" '

~generated) 1n text processing,

These experiments fulfill the requirements'se; forth in NIE Grant

« Number NIE-G-79-0157.
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The Effects of Schema Tralnlnc and Text Organlzatlon

} ) on:Descrlptlve Prose Proce551ng . \ .y
v .ot . *
rd . ~ .
. < \ - ’ R .
T Abstract'., ..o

, [y
&

-

, ' , ’ >« PN

TwO experiments were' conducted to assess the effects of knowledge
1 [y . ) ' ,
schema training and. text qQrganization on the comprehension and

-

recall of scientif§c3prose. As a preliminary step, a knowledge
. : s
»Schema specifying the categories of knowledge 1mportant to under-,

°

g standlng a sc1ent1f1CItheory was developedJ The results of both

1
experlments 1nd1cate that tralning students to use this schema

) he .

‘as a proce551ng ‘aid significantly (25'4 05) facilitated recall

performance. Addltlohally, it was found in the second experimenq

that organiging the presentation sequence df the major concepts

Bf a passaée according to this knowledge schema signifiicantly
1
improved subsequent recall in comparison to a coherent, alterpate

8

presentation sequenceé (Eg<.05), These experimentg :epreéenttan

&xtension of schema theoretic notions to educationally relevant

1

tasks and materials. _ ' - .
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 Ih recent years. schema theory has been'the focus of numerous

¢
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A .. The’ Ef*ects~of¥ScK5ma Trainlng and. Text Organlzatlon :
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' ‘gesearch ef forts in thé prose processing literature (é.g+, Andérson,.-

1977) The central prop051tlon of schema theory as it apprles to

-text process;ng is thé% the prior knowledge of. %he *eader and the
»

-

: context of the situation titles, headings, and other immediately

.

.

preceding material) interact-to influence the interpretation and

-~ » 3 S 3 ‘ » 3
subsequent- recall of new information. From this conceptuallzatlon
ke 4 -

the prior knowledge of the reader.is seen to be organgzec as a set

[y
. -

of schemata, and the context of the situation ms thquht to actl-

% - ~ .

vate or inhibit Dartlcualr sets of schemata

A schema can be descrlbed as the abstract prototype of a’
& -od‘ . ~ . . .,

N . '
class,of objects, events, or situations. ' Schemrata are usually

viewed as being hierarchically arranged: into various syb-sets’of

. - ! . . .

c . . . .
placeholders within more general or higher order schemata. As’'an

-

- Y

N o . A
example, a face schema (Palmer, }975) would contain placeheclders

for. eyes, ears, nose, mouth, etc. ¥hen the appropriate placeholder

’ -

for each of these obgecte is activated during either retrieval or

encoding, ‘the placeholder is said to be instantiadted.’

i .

.- Two types of schemata have been 1dent1fied by ngney and

[ .

) ‘Munro (1977)--content and form schemata. These two claSSes ‘of

. schematafvary along a continuum of specificity and abstraction.
At one ena of this~cgntinuum are content schehata @hich Sén be
thought of -as being relatively ePecific;anc concréte. As an
vy ] ) . ~ . . - \

.
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egemple, a content é;ﬁema for a journal articleewould possibly

v . \ ° ’
include the topie of thé article, and speciEEC‘inﬁorﬁation on the
vstatieticai-techniques employed. - On the othex haﬁd, the more 3
abstract fofm\scbeméta would be likefy te contain general inform;:
tioe about the format:- of the article (e.g., ;h& fact'thét most

articles consist of the following sub*sections: hintfoduction,

Method, Results, and Discussiomd. ~ . ° -

Obviously, the distirction between content and form schemata

v

is somewhat argitrary, but it does serve to point out an important .

dimehsion along which schemata can vary. Priorfresearch on prose.

. A 'l L4
proce551qg from the schema perspective has tyolcallv emp‘oyed the

Y

activation of relatlvely specific content schema that are derlved

from the individual's experlences in a partlcular domain (e.g.,

"Washing Clothes," Bransford & Johnson, 1973). This type of\

*

schema clearly plays an important role in understanding and recal-’
ce e .
ling narrative prose, but dqes.not.seem to be directly generaliZable

* . 0 /- ‘- -
to many types of, acadenic materials where the'individual does not

’ -
.

‘have a stqred set of diredtly reie%ant-experiences (e.g?,nundef;
standing the theory of "continental drift"). » In these situations

it would appear that more abstract form schemata would be of greater

importance. In particular, the processing of academic material

should be facilitated by form schemata which specify{the set of

"
L4

cétegories of information aswell-informed learner should know abhout

a partlcular topic (these types of schemata will be labeled

,knowledge "schemata) . Unfortuhatelv, this aspect' of schema‘theo;y

has not been previously investigated. It 1ls, however, an important
‘one if schema theory is to have practical implications fotr ®mcademic
.. R
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learning. By focusing on. the use'of kncwledce schemata as fagili-
. ¥ . D § - .

tators of descriptive prose learning, the‘present experiments are

' initial steps 1in expanding- schema theary to the field of apéliéd
Lt . ’ . .

educational psychology. ) } . .
. )

Knowledge‘schematé és defined'here are analogous to‘K;ntséﬁ's
{ S . : - :

Ny

. » ) ..
- (1977) schemata for stories. These story Schemata contain the

important in _
ﬁuﬁﬁérstanding\narrabﬁve prose. The results of an experiment by
. . ’ <. . » B
Thorndyke (1977) support the importance of these types of narrative

. .
schemata. Herfoudﬁ that subjects who initially received a narrative

' general frames or categories that areptvpically

passage identical in structure,- but unrglatea in content to a

target passage, recalled 22% more of the information in the' target
text than did subjécts who

initially received a.narrative passage
) <

» -

unrelatéd in both structure’and content tc the target 'passage.
: Also rel

ated to the present use of knowledge schemata .is

[

‘ Ander’son, Spiro,’and Anderson's (1977) ek%ample of a Nation sthema.
.1/‘. o - .

. . . ' _ )
Thése authors have speculated that a mature reader, when encounter- ,
. . )

_ing a passage concerning an unfahiliar natiqa, will have an already

]:_fbrmed schema with categories for important characteristics (e.g.,

v topogfaphy, econoﬂ&, etc.) thgﬂ’are'generally associated with a
. * 1 o, R t -
nation.’, The learner's tas

k then is to £fill iﬂ each of these

“catggoriés with thé appropriate inf

ormation. =
. ¥ :
To assess the effectiveness of training students in the use !

of a knowledge iqhema as a text processing aid, two experiments

+ -

. - . - . . 8 .
were performed. The first etperiment “was designed to tesy whether

. *

rocessinc and recall of

-

- ) LAt
or ﬂoE,knpledge sechema training improves p
. €

r

scientific'téyt. The second experiment investigated the effective-

- -~ -
. ~ ’
-
- ’
-~ .
- .

3 10 ‘
. ) SR .
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3. CONSEQUENCES --.A concise'summary'é;—zgﬁgzbe theory has '
P o N . ) “ . . ) -
.- : - . influenced man, This should include: .
\ i . a. Applications® o . ’ "ﬁ\~\ ‘
. ) - ' v f‘ - “
_ b. Beliefs_ . ' ‘ .
e e 1 L
7// . 4. .EVIDENCE, -~ A short summary,of facts which Eupport.or‘ : A
. . E—— . . . ’.'.: , - . *
. ~ + *  refute the theory,. ETHi% should include:
. . . - = V", . 4‘ » ¢
‘a. Experiments e 'E' Lo
‘( \ . , ". , ¢ . . . [.—_'- . s .‘ - .
. b. Obifrvations T ‘ " i
. . . 5. OTHER THEORIES -- A concise summary ‘af theories- dealing
ﬁ ’ «with.tHe same vhenomend. [Thesea are
. . P U . usua}ly of o, types: l
R N : .' o ) ) 7 \ ¢
- a. Coﬁpeting theories : . " o . "
b.‘éimilar‘%heories ’ .o ) . Yoo .
| ’ .

)

E%."X—TRA INFORMATION -- An oben cé;egory which Ehouﬁd include’

> .

L. /pany.importagt information not in one

. . ' N\ . 5-wn ‘of th,other five DICEGX categories’
N\ N ‘ : , ‘ ’ ‘ .

A ! The f£irst experiment presented here was an‘attempi-to assess?!

. . ‘ . v \’ ' P
‘ . 0 - ‘.- 0 ' °
the overall e%fectlvepessigf DINEOX training. It was felt that \,‘

.
L3P ’

. ‘ : N gl . ' .
once this was$ demonstrated, then more detailed questions concerning

~

" ‘ varioég‘aspects of this procedure could be addressed in the second | .

‘ . - o J ) ~
© - study. te : L .

-~

.Experiment 1 . i
] “ » &»

Method | ' . o

[

‘ ggéticigants. Thirty-two’gtudents‘enroiled in a Technigues
) . L
of Col;ege Learning class'pa;ticipated as‘part'of their course-
-irequirement. ‘%hese stués?ts were randomly assigned to two éroups:
X . The DICROX group (p=14), Whibh receiveé:traininé on the use of

3 .

-
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\ "ness &f using a knowledge schema ‘to organlze a nrose vassage in -

- ! a 'Y )
T Z—~ . adcltlen to replicating and extendlng the results of the lrltlal

#

experament. . .

« N .

The knowledge schema to be empldved in the present expariments
* L
specifies the categorles of’knowledge representlnc an individual's
/ N ’ B .
-understandlng of a sc1ent1fld tlreory. Thisg schema

- the basis of a survey given to thirty individuals at various levels
Q .
from freshman college students'to upper level

of,educatlon (e.&.,

'a}gra&uate studentsy. The survey requlred each pexson to llSt what
o % .
. =
he or she congldered téd .he the 1ﬁDortant caeecorles of inigrmation

. . v

. relevant tq understandlng a scientific theorv Informal analysis

revealed that these reé%onses could be subsumed under six basic’
néadlngs Each of these six) categorles could be furthe& d1v1ded

.\1nto sets of subcatecor;es. Qhrs 3nformatlon was then comblned

. . ¢

Py

PY

td\facilitate tetention):

>

-~ v ' 1. DESCRIPTION --.A short surmary of the theory which should
- M . . e . i
“a . K ?%;l include: '
. -, ta - A‘ = - ~
“ . a. Phenomena L ’ - ;

1)

« D Bred}ctions

-~

- " g£. Observations

* 4. Definitions"

< - . ;

. . 2. INVENTOR/HISTORY --'A brief account of the theory's
' ‘ ¢ . history which should include:
. a. Name(s)’ B h .
b. Date Co S
B c. Hlstorlcal backgreund T '

- 4 "

to form Qhe folkpwing\anWlnge schema (ﬁiven the:acrbnYm DICEOX"
" T e e >

was dreated on .
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Krnowledge schemata; and the control group .(n=17), which received oLt

s A d R

instructions and particioated ih group discuésions on conoentration - ——

management'(see Colllns, bansereau, Garland, Hollev & McDonald,

. A2
- . % ¢ 2 .

. 1981) during studying @ndﬁ§§§E:E§king. Because of ethﬂcaW'conS1a-

erapiéﬁs related to not trainind all”students enrolled in the ‘class,
‘ ¥
, : , 9 ' . 4
. both the DICEOX and control’'groups: were given training. The hajor .
’ . . v , .o~ ' .
effeet of~this procedure is g? potential}y create a more conserva-

4
tgve test for the efLectlveness of, the'DICEOﬁ Lralnlnc ‘ : . ’

4 ’ .- *"&

£
MatE¢Lals\ A 2, 500 wor& nassage deallng w1th the tHeory of - :

v 14
4 .
plate tectonics was used as the material to be Iearnedr This*

. . & AR S o .
passage, which was extracted from an introductory s«college level

s ’ -

s IO 5 L . T :

geoloegy texxbogws Has been’gsed in,previous studies on prose _ N
pro&esging (e.g., Dansereau, Holléy,'Collins;-.Brooks, & Larson,

. , . % ¥ . [ 4 é ' '
wote }) All passagé headincs we¥e deleted becauser ¢f their

Ubss1ble e@fect as. schematxc cues. It should be-emphasized tha;

;he olate tectonlcs passage and - %pe DTCBOX schema were develooed f' »

v . R - - .
1ndemendentlyrcf each oeber:\:>\_ e N _ Y

. . ~
. ° ‘ -t -
= .
- . <, , . 2 .
N -
o . . - N N ‘ )

"\
[T L » '

e

-t * . i : '

?

The Delta Vocabulary' Test (Deignan, 1973) was emplgyed as a’

. - , . ) = b 4
measure of ifdividual differences. This test has been used in .
. W, o Lo - ) '
prior expériments on prose procgssing (e.g., Dansereau et a}., Note
. ’ . ¢ . 4 % .‘ »
i ) v ey * . . -
1), and has beer .shown.td 'have moderate correlations with other
: * * .
’ < .- - .. - e
measures of verbal ability such as the Scholastic Aptitudg Test.

' - . AN

In the present experiment this measure was used as a covariate.

.
- L]

SNed
A free recall essay test was used as Lﬁe depen dept Weasu*e This

: ) (. <0
test required the participants to produce a well-orgenlzed summary

of the(stlmulus passage. ) -
~/ .
%, . ; .

. - - R

, - . -
\ " . ‘. 1. -

A Y
ok
W




-
4

Schema Traininc and Texxt Ordanization

.
- ¢

8
Procedure. In the first session particivants were asked te

L8 '. & .
sign consent forms, and were given the Delta Vocabulery

IS ¥ .

Test. . In a subsequent session all participants were randomly

divide@ginto two gf%upsf, The DICEOX group received six hours of

instruction over a two-week period on the use of knowledge schemata

*f{”’

as learning aids. This training occurred in two phagés’. In the

"First phase this group was introduced via workbooks to a number of

El

knowledge schemata related to five basic informational areas
typically encountered in college learning (theories, events, .

systems, technigues, and objects). In the second phase participants
‘e

were trained on the use of a particular knowledge schema (DICEOX)
S .

4"» ry -
relevant to learning scientific theories.

Aspects of this latter training included having the participants

*

.. do the following:

" 1. Memorize the DICEOX schema.’

»

2. Organize theiy text notes according to the DICEOX schema

using prepafea format sheets as a guide.

3. Use the DICEOY schema as a retrieval éhd organi%ational

&

aid while taking tests over text materijl.

.

> d

- During the.course of this training the'partiéi nt$ practiced

these techhiques on- three passages of approximdtely 750 words in :

length. " Participants were allowed to use either experimenter

E) f a
provided passages or to use passages relevant to their other . :

$

courses. All of the’'practice material used during the training

period was unrelated in content to the dependent measure passage

(platé tectonics) .

-~ 3 A l.l ’
The second group (control) recelved‘tralnlng on support

. strategieé (Dansereau, Collins, McDOnéld, Bolley, Garland, Diekhoff,

.

s Wb , -

Yo T




L d

Schema Training anéd Text Organization

) 9

4

& Evans, 1979) during the same two-week period. This training .
introduced the participants. to relaxation techriques, study tire_ °.

* * k4
management systems, ané affective control strategies -as aids in

-

. F -
learning. This information was communicated via‘gritten text

material, short lecturéET\and small groupjdiscussion. Participants

3

- were instructed .tc use these techn}ques in their ;egular‘éodrsework.
The iast two sessions were devoted to tgstiﬁg. Durin% the
next to last segsion all participants req@ and studied the plate
tectonics‘gasgage for 55 minutes. Duying the final session, which-

. - . ) . . . .
occurred 5 days following the previous session, participants were

&

administéred the free recall test (17 minutes administration time).

2 Reddlts g
* "\ * . /
The dependent measure.was scored without knowledge of group
"&3’ - ' s

» oo L t
~affiliation, and accordinguto a predetermined key. It should be

~

noted that the plate tectonics passage and the scoring system for
the free recall measure have been used in previous studies -(e.qa.,

Collins et al., 1981; Dansereau et al., 1979), and were, therefore,

devéloped independently of the DICEOX schema. 2lso, in order to

assess interrater reliability for scoring of the essay test, a ran-

-

-dom subset of these exams was scored by a colleague not otherwise

associated with the experiment. A reliability coefficient of .93

‘ ‘ ‘ ‘ - - (3
‘was obtained, and considered aa adeguate degree of reliability

°

between the two scorers.
o . A .
A one-way analysis of covariance, with Delta Vocabulary

Q9

-

scores as the covariate, was conducted to assess the treatment
effect. Before computing the analysis of covariance, the eguality

_of within-groups regression slopes was tested. This analysis

.
)

indicated that the assumption
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X L e . o .
6% homogeneity of w1th1n~group~regress10n coefficients was not

L.67.

violated, E(l;2§)= .18, p Z. Consequently, the analvsis of

. covariance was conducted as planned. Results of the ANCOVA,
R revealed that the DICEOX group performed significantly better ° -

3

- than the "control group, g(i 2g) =4-79, g<(.05l Means and

. 79 N
. ) standard deviatlons are presented in Table 1.
ST . . i ’ .t

- -

Insert Table 1 =bout here <

. ;’;‘,‘f

.
N R f’/!}
The results of this experiment support *he content&%i thdt

Discussion

stuéents can be trained 'to effectively use a knowledge schema as
+ ’ . ‘
an aid in° processing scientifically oriented text material. This
» . ~
k3 "
_experiment represents one of the first demonstrations of the o

potential uses of schema theory  in prﬁgtlcal academic settlngsh

Secondly, this study suggests one Qoss1ble manner in which

,knowladge schemata may be constructed.

- »

At minimum, the face .

. o )
‘ ) valldlty nf the DICEOX schema was supported hy the present results.
AN

It‘should be ndted also that in this first study the control
group was given training that may have attenuated the differences

between the two experimental groups. This possibility is suppdrted

by prior research which has shown that support strategies of the
" type communicated to’the control group can increase performance

" on dependent measures similar to those used in the present' study -
. ¢
- R Y

(Collins et al., 1981). Therefore, it appears that the current test

of. knowledge schema training is very conservative.

)
b

Experiment\2‘

The gecond experiment was designed tobreplicate and extend the

¥ 3

16 o

\
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y . . - > .
first experiment by examining the relatijonships between knowledge

\

- » .

schepa training and free and schema-cued recall of DICECX-organized

and alternately organized text material. More specifically a*»

— . - ! N
. 2 (training vs. no training) x 2 (organized vs. alternate) x 2

(Eree vs. schema cued recall) design was used to gddress the

0
~

¥ R v

following gquestions. . -

3 -~

1. Do students.who receive knowledge schema training out- '
péfﬁorm "control” students on the delayed free recall measure?

This represents a direct'reR%ication of the indtial $tudy.

I

2. Is the main locus of effect of kquledge schema usage at

input (comprehension and storage) or at output (retrieval)? This

study tested this queétion by comparing training—conﬁrol differences
, : -

on free recall with differegpeé on schema-cued recall (i.e., the

i . o

DICEOX cgtegoriés were used to’ create six short-answer guestions).
R \ . o

. J -
If the effect ofi knowledge schema;usage is primarily on input thén -

,fignificant differences would be .expected on both dependent meas&ff§:
g g Y .

< it

Wf it is pnimariiy on~butput then one would expect differefices on

L3

»

-

free recall and ho differences on schema-cued recall. .

3» Does DICEOX-organized text enhance recall compared to

. .

alternately organized text? To answer this guestion two forms of
N 9 CL . e . %

text weiF created: One in which the information udner each DICEOX

categdry was proximally clustered (DICEOX-organization) and another
in which the information in each category was interspers®d through-
out the text (altgrna%e organization). It should be noted that the

integrity of the- text at the paracraph level was maintained in both

organizations. ) o -

o
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4.--Are the training-control differentes greater with text

. . " ro- ye *

organized according to the DICEOX schema or with text organized,

&

-

. SO0 as not to hg congruent with the DICEOX schema? To the extent

-

ing

| Sk
N

- that the knoyledge schema provides a framework for organi
] . & N t

: . . - L. [ . |
information 1t was expected tgat the training-control differential
. ~ &

[ o 3 : - ) ' 3 .
a would increase with the alternate (non-DICEOX) organization-of the
- text. 1In part, this assumption is based on. past research (e.g.,

. Balser, 1972) whi

as suggested that pioviding the reader with = -

iﬁﬁé;mation abou
N

+ .

the coifeptual organization of randomly organ-

- ized prose improves recalN performance.” Additionally, this hypoth-

-

e®is seems to be generally congflent with "re-organization" theories
of prose processing (e.g., Shimmerlik, 1978)°
Method- . . o ap

\ N . ) ) -

Participants. Eighty-two pndergraduates,wrecruifed from ;'

7

General Psychology classes, were randomly assigned to the following

four?groups: DICEOX training-DICEOX organized text, DICEOX train-:
ing-non-DICEOX organized text, Control-DICEOX organized, text,

Gontrol-non-DICEOX orcanized text. Each participant was given 4

-3 .

hours experimental credit and paid a $4.00 fee.

- .

Materidls. Two theory oriented passages of approximately

750 .words in length were used for practice fone was organized

:
B »

according to DICEOX, the other was élterna@eiy organized). A

'2,500-word theofy passage extracted from a geology textbook served
.’ i [ -, .
as the test passage. Two versions of this passage were created

(one organized according to DICEOX, the other to an alternate
J .

. organizationj. The alternate,'non-DICLOX, orgarization of the test

passage vas produced by retaining the first and last paragraphs in

. ~ -

their omiginal positions in order to maintain an overall cohesiveness

.
-

.
-

o a8
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to the passace. The intervening paragraphs were reorcaniZed under

the constraint that a casuval reader should not notice any peculi-

arities in the organization of the passage. The ¢purpose of this

manipulation was therefore, not to present students with a randorlv
. organized ‘passage, but with a coherent organization that‘differed
- N Iy v M

. . . \
as much as possible from the DICEOX organization. Free-retall and
schema-cued tests were created for the test-passage. Each of these

tests was scored for mrain level and detail level ideas.

«Procedure. This experiment was conducted in three sessions.

During the £fdrst session (~2 hours) the participants were civen

‘pragtice on the two 750-word passéges. The DICECX groups were

'

given a short lecture and a handout on DIEEOX prior to the practice
. | - :
session. This'information provided the students with a brief

: rationale, details ,on the DICEOX schema categories, and short examples

on the use of the schema during studying and test-taking. The

~ * N ¢ -,
control®™group was instructed ‘'to usé thier "normal" study methods
t

: {
durinc the practice session.

Du%}ng the second session (hal hour and 15 minutesf’all .
Dart1c1p§bts studybd the tes; passage for anorox1mately one hour, }\q
uSLng theﬂzechnlques approprla;e f&r the instructions (DICEOX or { .
.&x, N ' .
%Control) they were given during the first sessidn. Five days‘later,,
- ghe?gtodk tests over this material in session three (~1 hour)..}
N s .
' At thé end of the third session the participants were debriefed,

civen experimental credit, ané paid $4.00. , .
: \ . ) Results ' o
t v » - N

Thei free recall and schema-cued recall measures were scored

1Y
l

,accordlnd\;o a pre-determined key by a colleaaue not otherwise
t .

A
. associated, w1th the experlment. Again, it sHould be noted that

O

- -

o \ | 19
ERIC - v | :

s y v
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the scorirg system was developed indevendently of the DICEOX schera.
s f . :
A rancdomr subset ©f both measures was scored by one of the experi-

ménters to assess interrater reliability. The scoring procedure

s
appears to be sufficiently reliable with correlation coefficients

v

of .88 and .85 for main and detail ideas scores on the schema-cued

test, and correlation coefficients of .85 and .74 for the main and '

+ . deteil idea scores on the Zree recall testi

An inspection of the’raw data distributions for each of 'the
ve four groups indicated that_sogf varticipants scored unusually high

on the dependent measures. It was assumed that these outlying

ks

scores represented nrior knowledge concerrinc the assessrent passage Lt

i

LY Y : ° - . . - -
g . and did not reflect behavior due tpo the treatment conditions. There~

. fore, individuals vho scored more than two standard deviations away
- : .
from the mean on the dependent measures were deleted from all sub-
) : < » .
sequent analyses. Remoydl of the outliers resulted in one partici--

pant peiﬁg dropped from each of the four grouvs givinc a total N of 78.

Followingéphe removal of outliers from the data set, three-way

analyses of covariance (ANCOVAs) with one repeated-measure factor , =~

. T weréféomputed.fér'thé maip idees §£ﬁ detail ideas measures sepéragely.
Thg‘two between,su@ject factors were (lléthe DICEOX/Knowiédge Schema

' Training-factor (training vs. no tgainifé), and (2) the Text:Organi-

; ) ) ,

zation féc?or (DiCEOX organizatio; vs. ‘alternate q;ganization); Ths

‘within subject factor consisted“oﬁ%the tvo, dependent variables (free

recall and schema-cyed recall). To control for tvpe 1 etror, Bon-

:ferroni critical Fp values were ‘used to determine .significance
(Huitema, 1980). f\\ * * ‘ s

™

ERIC o N 20 -
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Prior to the computation of the two ANCOVAs, the assumptions

]

of homogeneity of the regressicn sYopes for each analysis was

asséssed. F values-‘of 0.25(3,70) and 0.77(3,70) were obtained for

A

the main and detail ideas respectfuily@ indicating that this

assumption’was. not violated. . .

. - ° . ,

- -
The ANCOVA for the main ideas measures revealed significant

main effects for knowledge schema training (DICEOX), EB(E,73) =

N

~

6.30, p<.05, and text organ.izat'ion, Fy (1,73) = 6.00, p<.0S.

The first order interaction bhetween DICEOX ‘training and the

-

dependent measures was ‘also significant, Fg (i,74) = 9.21, p<.OLl.
+ PR
‘The "main effects for the dependent measure andgall other interactions

N AN .
were nogsignificant.»,The meens and standard deviations for each

of the groupi are presented in Table 2. . : T . N

- ' -

e

Tukey's HSD post hbay“éS% was used to further.delineate the

i x¥,

Results of the pairwise comparisons among the means

for the BFCEOX-Free Récdll (M = 15.51), DICEOX-Cued Recall' (M =

.~ "&a’ i - .
17.58Y, Control-Free Recall (M = 14.33), and Control-Cued Recall
': 12.68), (datd was collapsed across the text organization

factor) indicated a significant di%ferenceYbetweén the DICEOX-Cued

Recall group and the Conﬁrol—Free Recall group, p <.05,, and between

v

the DICEOX-Cued Recall group and the Control-Cued Recall growp,

- ’ . " . T ' ) ) R ° 3
0 <.01. No other differences amodg the means were 51gﬁ1f1cant.
Lt - ' . ’ . g ,
. ’: i Y -
: i

’
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. 2 significant interaction betweemn DICEOX training znd- the

° . -

- A - N ) ’ » s = ' :
, dependent measures was observed for the dgtail ideas ANCOVA,

‘. 'Fg (1,74) = 6.18,'p <.01. The rain effects for-the DICEOX treat-

. ’

o r » t .
ment and organlzation -actors, however, were not s1cnw ficant, nor

-,

were any other s1gn1f1cant 1ﬁteractvon effects obtained. Table 3

, presents the means and standard deviqtions for ﬁhe detail ideas.

'
- . H ® . =

. ‘ Insert Table 3 Jboug,here o .

X4
. N . N 3

Again Tukey's HBSD post hoc test was used to evaluate the

knowledge schema training by dependent measure interaction. All
. “ - S ! .
. » pairwise comparisons among the means foy each of the four groups
' -were nonsignificant.,. The means” for €ach of the four groups, .
¥ . - c . ’ - = " TN
\ , collapsing acrgss the text organization factor, were as follows:

(DICEOX-Free Recall (M = 3.23), DICEOX-Cued Pecall (¥ = 3.82),

. 4 » —_—

> . Q ° o
Control-Free Recall (M 3.44), Control-Cued Peca}l (M = 2.59). ‘

. . -
v . . s 4 . «

Discussion . L

SN

L1 As mentioned in the in:trcduction this experiment addresses

: : . . » .
three major questions concerning the influence of knowledgé<schemq
trdining. (DICEOX), passage orgaﬁization, and 'type of recall (free

-y % .

LVS. cue&) on‘perfqrmance with compleX‘Drose materlal This section

.,:\‘-, N

“is lef%éd Lnfo three subsectlons, the major togic of each sub-*
“‘- " ’ >\ %

sectlon\ls as follows: (1) the erfeets cf knowledqe schema tralnlng,

> v

(2. the effects .of text éiggnizapion, gnd'(B) a general summary-of;
- . " v . . ", . B ’
Q- . the important poirts of the study and thelr implications. ] ‘

. . - N
é ~ N

\ . . T -

< i
-
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The Efrects of Kngg ledge Scheﬁa Training,

Sy 3 “° ®

A Do‘students wh@% g‘ ’gggﬁnﬁb%eage schema tralnlnc 1DTCEOX0

1

A outpe.r orm stum}gﬁ@ dorpot receive trarn:.ng”

" ‘f'w{'; é"caﬂ* ‘

The answer’ to thls flngtncugstl n 1s ceflnltely positive. The

for the DICEOX

grouo to score higher on the denéndeni‘ﬁeasures than the—cont{?l
. '“ﬁ ,%- '}u

groups. This result repllcates the f&rst experlment, and is
~ . @
especially encouraging given thegshort amount of trainin 1§ time
- g, . .

allowed in the present study. THAt éos1t1ve and,reliable results

s "’g’ ¥ - N .

‘Can be obtalned under these c1rcumstances further suggests the

-

-easlblthy of aoolylng kpnowledge, schema usage in evervdav academic

[y
N - B . . .
. .
¢ .

settlngs

L} ° P
~

B. Do the effects of kn0wledcevschena tralnlng 1nteract with

the type of recall (freQﬁvs. ‘cued), and, if so, what impli®

. €,
cations does this have for differentiating between input

and”butput processes? . . T

+

.

”

Agaln, as-for the main effects 3f .schema tralnlng,-botn the’

z

s
poe

analyses for main and detail 1deas were 51m11ar in that a significant

.

effect was obtained f6r the DICEOX x dépéndent méasures interaction.

N

. . « N . \ .
Post hoc comparisons for the main ideas measures revealed that the
%
DICEOX training was facilitated under the cued /5call condltlon
A} P v

to a creaﬁer extént than under the free‘{ecall conaltlon

. v ‘\‘t

other hand, post hoc analysis failed £o show any significant differ-
ences’ among. thé treatment grouNggen the.two dependen;'me%sures for

. c
the detail ideas. -As can be séen in Table’ 3, however, it aopears

.

‘that. the major difference between the DIGFOX and Control groups is

.on_ thevcued recall measure.
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There "are at least two -possible interpretations of these
findings. One possible scenario is that given the short amount of

N

training time (approxiﬁately 1% hours), the DICEO% schema and the

N . 0 ~ . J N v . 3
procedure for using it were not incorporated enough by the individuals

te be utilized eff 1c1ent1y It may be that with the aid of the

additional cues in the schema cued recall measure students were able
©

- - .

€to use the DICEOX schema 1n a more benerlcial mannter than under

’

circumstances where fewer cues were available (e. e., free recall)

4
If thlilhyoothe51s 1s accurate it would be exoected ‘that given more

‘training time and Dractlce, the’use of ‘the DICEOX schema would

significantly improve recall under non-cued conditiohs[ Thas,,

interpretation of'the results is supported by the initial study
. . \ - .

présented in this paper which did find a significant difference

between DICEOX and Control groups on a free recall measure. It may

be that the crucial dif ference between experi®ent l and experlment

&
2 on this dlmens1on is the-longer period of tﬂalnlng provided the
. ? .

L]

'DICEOX group.in the first study. : ’ v

A secqnd possible interpretation is that the training group

-

- ~
did better on the cued recall measure merely because of the similar-

ity between the trgining procedure and the dependent variable. Whileé'w

.

the probability of the result being due.to the above cause is

~ -
1mooss1ble to rule out, 1t does seem less llkely when one cons1ders »
that a s1gn1f1cant main effect was found for schema tralnlng, "and

A,. .

that the pattern of-the means is similar for both the free and cued
4 . ‘

recall measures : . ,

~ ~

’ . ’ Te PR
As'mentioned in - th&" introduction; it was speculated. that recall

- - .

differences between the free and schema-cued recall measures would

1 D
.
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sérve as an 1nd1cator of the relatﬁve importance of‘inodt and

output processes for the khowLedge schema'training procedu¥®e. The
: .

two patterns of results ment;onea were: (1) that fhere would be

signif 1cant dffferences .on ‘both the ‘ree and cued recall neasures,
4

and;tha this would 1mp y that the,eFfects of knowledce schema

training was prlmarlly on input processes; (2) that there would be .

b . >

g significant difference between the two croups on the free recall

measure but not on the cued recall. measure, and that %this would
-8

indicate that t Drlma;y effects of kKnowledge schema tralnlng

were on outbput Pprocesses. The obtained results were, therefore,

somewhat unexpected in thet the most salient dlfference between the

N

WO Groups was on the cued recall measure, ThlS result is attenu-

ated to some eytent by the fact that a slcnlflcant main effect was

found for knowledge schemg- tralnlng across both measures, and ‘that,

as mentioned previously, the same,pattern of -mean performance was

T

observed for both measures. The most obvious conclusion to draw
- . . c
from these findings is that both input and output processes are

affected by the training procedure. Gjven the general trend of

N .

the mean performance on the dependent measures it could also be

"assumed‘that knowledge schema training has a slightly greater

_ - “ .
. ’ . . t . -
influence on output processes than on input processes. ThlS con-

-

clusion ‘'should be regarded with some caaﬁlon, espec1ally in llght
of the shortness of training time in ,the present study, and its
possible effects: already discussed.

-

Additionally, an inspection of- the means in Tables 2 and 8

‘shows a slight decremént in performance for the contro$ grouns on

the cued- recall measure as compared to the free-recall measure.

I3
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While the absence oﬁ this trend would not substdntially change

the interpretation of tQ% data, 1t does deserve mention, especially

. v

. A Z ) T3 PEEE * . \
given that lewer mean re®all was observed fairly consistently for

' 5

both control groups across -the two dependent measures. TRhe authors
feel that the most reasomable explanation is'offered-by the output
interference literature (eug.,’Dongq 19?2;"Roediger, 1974, 1978;

. e
Smith, 1971) whith has ba51cally, ound that in .successivé .recall

/

of categorized 1nformatlon/the amount of recall per category decreases
follqwing recall of/the/previods cgtegory (especia}ly foliowing
the first categorg). There is also evidence that this effect is
. o f
stronger'with longer recall times and larder categorifes (Smith, 1971)
/

1f one assumes that the free-recall exam was affecting the learner

v .

- -
o

-
«

%

in a manner analogous'to a categoxjzed recall test for thé complete
passage and that the cued-recall exam was merely the presentation
of .additional categories the current results are quite sen%ibfe.

It can further ,be assumed that this decrement in recall performance

was attenuated\L¢/the DICEOX manipulation and therefore, was not

() r
apparent in the mean performance of the DICPOX treatment groups
I1. Text Organization P .

- ©

’ e .
2. Does the organization of the text (DICEOX vs. alternate)

“
3

affect prose—proce551ng'> )

L ) ¢ -

* The resulté of thls stludy. show a strong effect for hlgh level

organlzation w1tn DICEOX organlzed text g?C1l;tat1ng recall pen(orm~

’
4 .2 “

“ance. ThlS flndlng is a contrlbutlon to research on wrltten language

/ ~

, structure which until recentlv hés ignored the influence of" rgani-

2 . P - .

zatlon W1th1n the contextﬁof descrlptlve text (e.qg., Goetz & Arm-

bruster, 1980). " Fuf%hermore,'the majority of -studies dealing with
."2 )
' ~
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A o
o text orcanization have primarily investigated different structural

formats at the sentence level (e.a.

» Dansereau, Long, Evans, &

*

-Actkinson,

1980;

+

Shimmerlik,

1978), in contrast to the present study

..

%iich was concerned with a mor® g¢lobal approach to oréanizatidh.'

This "high" level crientation of the prasent organization scheme
- « K s -

is similar to that of‘story grammars as defined by Stein and Glenn
g {1978). 'Accordiné to these 4uthors, a typicgl story will have a .
hierarchical, prototypical i‘ernal structure, ‘and' thig str’uctﬁre—-
will inf%uenee‘tae cémprehensiohfaﬂd rébell of infdrmatioﬂ presented

°
4 4

It may be that the DICEOX organization, while not
, . & R t

in the.storjies.

necessarily.prototypica}, does facilitate cescriptive discourse

+ L] - . 3 I . \
processing inaa'méﬁner aﬁaloggﬁS}to the influence.of story_grammars
“on nerratlve dlscdurw“@Rroce551nc This reasonlng stems from the
- °ca hA Y
. . speculatlon thet thé DICEOX organlzedrpassage, llke storv cramﬁ\rs, ®
. « ° 4 .J“‘ .

has, a mote sal;ent and e351ly percelved orcanlzatlonal structure

N N .' afl» - ~

“than the alternate Dassade,hand t at the DIC”OX organ&zed-text is,

< .
hlerarchlcal in ﬁormat comoared to the nonhi erarch1}e1 structure .

Vs

of the alternate passage.

w1th a previous study by Dansereau et al.

(1980) does demonstrate

Also, the present experiment, 1n conjunct’on

‘that flexible and replicable procedures can be_usedvto produce »
. LN y

- "~ sequences

ERIC

wamnﬁ\l

and recall

especially.encouraging in light of the genereliy mixed results

text material which are more facilitative oé learning

o - . .
‘>

than other léss optimgi 'sequences.

A}

-

»

v

This finding is.

S

I

v

that have been repbrted'intbis area of research in the past (e.g.,
\)i , s . .

‘"

’

'

2

Dansereau et ail., 1980). ~
4 /
. . Som 0, ‘. .t
B. Are there ‘any interactlons betweenﬂtext/organlzatlon and
* - - . N
. any other variables in the experiment?
. ’ ’ - x ¢
- - v - &
o ' £ -
7 - .
* r.‘) » - %
- \ ~7 N 1S
\ L]
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/ .
. While there were no interactions betweep text organiz n
b . N - "-V-,...)
and knowledge ¢chema training, or-type of recall (free vs. 742@), .
an interesting relationship was observed with level of recgll

(main vs. affect the

detail ideas): Text organization appears to
recall of main ideas but not the‘recall of\detail‘ideae as seen
by the,strong difference obtainéd Betweenvt two types of organi-
zation on the main ideas AVCOVA and the almost cghpl te' lack of an

- ‘ effect on the detail ideas ANCOVA FB (1,73) = . /

= 5.23). -Thisasuggests,that with the manipulation offhich level

(critical value

/

textual organization that recall and oroceSSing of main level ideas

. are more influenced than are detail level ideas
Py

) explanation for.this effect is that the cont t in which detail

> 2

ideas are oresented (within paragraphs) is relatively unchanged by

One probable

3.

the current textual manioulation,
v r Loy * : .
";3 ) 'in' which the main ideas are presented (between parbgraphs) is -
& ’ v , y ‘ : /
- directly affected by the current manipulation.

on the other hand, the context

Whether this same

pattern- of results would be obtained given different levels of
e !
rcanization and/or, recall is a subject for future stuéies.

\ . . Summary . ) -
‘ ' - ’ . 2 s .
mihe current experiments assessed the effects of knovledge schema
- % . ) . o s
: training on the comprehension and recall of descriptivéﬂtext.

iy . »

was found that knowledge schema  training dfes increase the amount

It

-cg.,g-

of - 1nrormation recalled from moderate length text; particularly

N

on a cued recall teit.
[ »

knowledge schema when compared ' to the same text organized in.an’

- »

- .

alternate fashion was round to significantly incxease the am

- * .

of recall for main'ideas on’ free and cued recall measures.

~

. Text organized according to.a pre-specified,

nt

s
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The educational implications of these results are fairly
3

straichtforward. To increase students' compfehension and recall
of descriptive prose one should: (1) train the students in the
use of a set of specified knowledge schemata relevant to a number

of areas, and (2) material should be .organized according to this

same set of knowledge schemata. This is, of course, ‘a slight

.

overstatement, but it is made in order to emphasize the direct

: ¢
educational implications of this study. Obviously the igplementa-
tion of some or all of the procédures;should be dependent on further

research, and as with all new areas of research the current £indings

-should be viewed with caution. . -
»
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Table 1 ‘
Experiment 1
. Adjusted Means and Standard Deviations .
’ ) for the Dependerit Megsurel
- x . , . . ) -
- Group - Ve N . Free Recall
. ! -
. \ M, sp’
? - b .
- DICEOX \\ 16.11 6.20 .
(n=14) N : .
b : ]
Control 11.09 6.01
. (n=17) ' .
'lScores adjusted for the Delta Reading\Vdcahulafy Test
ﬁ‘ ,
- . ’E.u,‘ * -~
& ‘- L]
.
- b . ~ .
L ]
Y Q‘ .
» o ' ¢ . ¢
. N / ‘5 ’ . S
\\ L)
, < . . ! N
. ;/\_/3
! R W N . . )
* M) < . }
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' .. Table 2" ~ T
. .l S n/
. ] « -Experiment 2 ) -
| . ‘e
‘ \ ) ' ' Adjusted Means and Standard Deviations f\) -
) . ci" ! ’ o .
: . .for the Main Ideas Dependent Measuresl
. ‘ :
: ¢ ’ i
“ Group * Type of Recall
L3 - . )
. e « Free - ,Schema1Cued
* N\ ‘. . Y . Sy e ‘ | v .
: _ M . SD M S0
. -DICEOX-- - CoL 17442 3.39 18.82 . 7.26
Schema organized ) ‘
text (n=18) o A - e
DICEDX-- - 13,59 5.30  16.07 6168
' \ Alternately organized . . ,
text (n=20). ' Lo g
\ ¢ : \ , .
Control-- S -, 15.97 - 5.76 . 13.48 5.19 - *
' Schema organized text ) _ .
. A .
(n=20) % 2 C g !
\' R ’S\‘ - . . . .
.t Control-- LY 12.71 5.78 " 12.11° 6.05 - )
‘'Alternately organizag "t ) ’ ‘
. text (n=20) . ' t
‘v " : X r.d “ ‘S‘ -
‘ lscores adjusted for the Delta Reading Vocabulary Test
: - ' . } . ; . -
Y P o R ‘. ,5‘;.
[ . .
s . A
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detandard Dev1a;1qns
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__’Detail Iﬁeas Depﬁndent Neasuresl

z of-ﬂecall

Schema Cued -

‘DICEOX--

Schewa organlzed

text ' (n=18)

DICEOX-- T

»

. Algernately organized

text (n=20) . w0

*

Control--

.

Schema orgénized text
(n=20)

Control--

o~

Al ernately organlzed

text (n=20)

lscores adjusted for the Delta Reading Vocabulary Test.
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