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ABSTRACT

Subjects in .he first part of this two-part study (56
undergraduates) read a 24-frame text on Computer rrograsming that was
Presented either in logical or ip random order. The resul*s of this
experiment tshowed that the subjects given an advance orginizer in the
random crder p.esentaticn performed better or a pcstt2st than 4id
control subjects (no advance organizer); in the lcgical order
presentation, however, the subjects given an advarce organizer

performed no better on the posttest than did control subjects. In the
second part of the study, 96 undergraduates read a four paragraph
text abcut imaginary countries that was presented in name or
attribute organization. Low ability subjects givan an crganizer prior
to reading performed better on Guesticns that required integrating
across different paragraphs of the presented text, while suhjects
given the organizer after reading performed relatively bette: on
questicns ccncerning information they had read vithin the same
paragraph. Apparently, advance organizers provide an assimilative
context for organizing any incoming information that is avkward or
unfamiliar in its presentation order, but they have no positive
effect when information is presented in a logical manner and the test
questions reflect the orjanization of the presentation. (RI)
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Advance Organizerc ard Text Organization

Advence Organizers that Compenszte for the Orgeanizonion of Tert

Tre present paper iavestigates the role of advaice organizers on
learning from unfaniliar text. According to assicilation theory (Mayer, .
1975a)} advance organizers ray te espacially important for the learning of
technical, unfamiliar or poorly organized material because they serve the

following functioms. (1) Availability. A meaningful context is

provided to which new raterizl may be assimilated. Ausubel (1968, p. 148)
b2s argued that meaningful learning requires having relevant "ideas already
available in cognitive stru.ture," and that for advance organizers to
provide these "anchoring ideas or subsumers" the advance organizer must
be "presented at a higher level of abstraction, generality or inclusiveness."
Tne question of what mekes an advance orgznizer “meaningful" is ons tnzt
can better be settled with the benefit of more experimental testiag
rather than relying on Ausubel's definition alone. (2) Activaticn.
Advance organizers may also serve to encourage zn encoding strategy in
waich the learner attempts to integrate ircoming inforration with the
meaningful context. Unfortunately, there has been very little feéearch
on this issue, namely if and how organizers =zffect encoding (as corpared
to retrieval, for exarple).

Yeyer (1975a) has suggzested three theories ~f the learning process:
the assimilation mndel which suggests that & meaningful context car
serve tc generate a broader learning outcore, thc addition model which

sugzests that a meaningful corntext can serve to generate more learning




ERIC

Aruitoxt provided by Eic:

ovarall, and the receplion model which suggssts tha* 2 meaningful contert
does not influence the learning of cther related information. Most of

the research on advance organizers has tested, iwplicitedly or explicitly,
the addition nodel against the reception rodel. The results have generally
produced small but inconsistant differences in which the advance organizer
group recalled more of the facts than the control grouw (Ausubei, 1977,
1968; Mayer, 1977a; Lawton & Wanska, 1977; Barmes & Clawson, 1975).

The present studies atterpted to extend this work by investigating the
ixplications of 211 three models.

Tnese theories produce testable predictions concerning posttesr
perforzance. The assimilation theory predicts that the broader learning
outcozz of the advance organizer subjects shzuld result in better
transfer but poorer retention performance as compared to subjects who did
not have the organizer prior to learming. The addition theory predicts
cnly that the advance organizer group might perform hetter oversll on 221
questions du2 to having more “anchors" for hooking up inconing ide=s.
Finally, the reception theory predicts that if the tezt is based solely
on the informztion presented in the text, then tne advance orgzzizer should
have no effect for near or far transfer tersts. A recent series of
ex:;nrirents (Mayer, 19750b, 1676a, 1978b, 1977v) clearly supporis the
predictions of the assimilation theory when materjal wns technizzal and
unfexiliar to subjects.

Tne present paper invastigaies a scecond major prediction concertico

the effect of advance organizers c:.. logically and poorly organized text.

4




Advance Orgsnizers and Text Crganization

The nilation theory przdicts that posttest perforrance showld be
improved by e’vance organizers when the material is randerly (or

poorly) organized but uot when it is logical; when the material is

logicelly organized subjects may be able *o integrate the materizl on

their oin but when the materiz) is not presented in the optimal organization
a mezningful leerning sét can serve as a coniext for integrating ard
holding together thne incoring material. Accord*nb to the addition theory,
posttest perforrmance should increzse for both logical and randor texts if
advance organizers are given. According to the reception theory,

advance corganizer should not influence performance for either tyyz of

presentation if ths test does not directly involve the advance orgaaizer
material,
Since the literature on text organizaiicn hzs been reviewad elsewhere

(¥ayer, 1977a), it caa be summarized here by stating that the resulis are

contradictory. One importznt study that sheds some light on the conflic

c"

was Tobias's (1573, 1976) study, replicated by Dyer & Kulhavy (197h),

in which significant scraztling effects were obtained for 2 teckniczl
version of the text but not for a familiar vers:on. These resulls
encourage the idea that poor organization can be ccnpensated for by making
sure the reader has a meaningful context for integrating the incoming
mzterial, as would be expected for a familiar text. Another way to

-

prov:de such a context when the material is techrical is to use a familiar

adven~2 organizer ac will be invesiigated in the prosont studies.
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Advance Orgenizers and Text Organization

>

Method

Subjects and design. The sutjects were 56 college students recruited
from the Fsychology Subject Pool at the University of California, Santa
Barbara. .The design was a 2 x 2 x 2 factorial with the factors being
Organization of Text (Logical vs. Random), Advance Orgenizer (Before vs.
None), and Ma‘hematical Ability (High vs. Low). Seven subjects servad in
each cell, with all subjects contributing measures for six within subject
tests.

Materials. The materiels rncluded a 24-frame sequence for basic
computer prograrming, with each frame consisting of 100 to 200 woris typed
onto a b x 6 inch index card (rodified from Mayer, 1976a). Two sats of
2k fraces were constructed: the headings set contained 2 to 8 word
underiined headings at the top on each frame, and the no heading set did
not. 1In addition, a 500-word advance organizer which descrited a
computer in familiar terms was typed onto a sheet of raper (modified
from Mayer, 1975), and a heading list containing a listing of the tities
of the 2L Frames was typed onto anothe; sheet of paper.

An 18-item test wes constructed with individual questions typad on
3 x 5 inch index cards. The questions were medified from Mayer (1975b,
19762) and consisted of three items for cach cell of a 2 x 3 factorial
test cesign. The fectors were type of questizn (e.g., whether the question
asked the subject to gererate a program, or to interpret what a given

prograT would do) and length of question fe.g., whether the quostion




ERI

Aruitoxt provided by Eic:

fdvance Organizers and Text Organizztion
6
dealt with a one-line program, a b to 8 line progran that did unot involve
looping, or a b to £ line progran requiring looping). Additional

materials includ=d en answer sheet for the test and a subject pretest

which asked the subject to give his/her SAT-Matheratics score 2ad to solve

six algebra substitution problers.

Procedure. Subjects participated in the one to two hour experircent
in groups of two to four, with subjects randomly assigned to treatments.
First, subjects completed the pret-.t; subjects scoring zbove 550 on the
SAT-M were classified as high ability and those scuring below were
classified as low ability.

Instructions for the reading task were read to the subjects. Prior
to reading the 24 frames, the Before Groun was given the advance orgznizer
sheet and heading list to read at iLheir own rates. The None Group received
neither. The materials were then collected, znd the 2L-frare instructional
decks were given to each subject. Subjects in the Logical Group received
the cards in their natural sequence while subjects in the Random Group
received therm in inuivi’ :al orlers determined by rardom nucber tables
(see Mayer, 1976a, p. 1L48). Subjects read at their own rates but they
could read only onc card at a time and they could not go back to read
previous cards.

Following reading the 2L-frame deck, subjects were given justructions
for the test and an 1&-card test deck. The order of test iteus was
randor except that the three questions of each kind occurrcd iogether.

ubjJecis solved at their own rates but could wor: o~ cnly sae card at a
ime and could not go back to work on previous cards

bl

U
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Results and Diccu.nsion

Three subjects failed to complete the experirert and three subjects
expressed familiarity with computer vrograrming, so asw subjects Were
recruitei in their places, Unlike previous experircents (Mayer, 1975b,
1976s) subjects who reported low SAT-M scores and who failed to pass the
pretest were retained (in the Low Ability group). Answers to the test
were scored as correct or incorrect and were anrilyzed by a five factor
analvsis of variance (Text Organization x Advance Organizer x Ability x

Type of Question x Length of Question).

As expected the High Ability subjects scored significantly higher

than the Low Ability subjects with scores of L&% vs. 287 correct re espectively

F(1,48) = 18.29, p < .001. There were no differences in overall performan-e

between subjects who were given the advance organizer and subjocts not
given the organiz' - (387 correct for each group, F(1,:8) < 1). 1In
addition, Logical Organization produced cverall scores that wvere
indistirguishable -from the Pandom Orgznization (L0% vs. 36% correct
respectively, ¥(1,48) < 1).

The main .ocus of the present study was to detercine whether adverce
organizers serve to counteract the effects of poor text orgonization.
For exarmple, if advance organizers serve as assizmilative coatexts then
one would predict that there should be no positive effect of advanca
organiters for Logical Organization but th2at advence organizers should

all for Random Orzanization. This preliction was upreld in a significan

interaction be'ween Text Organization ard Advance Organizer . F(1 L8)=h .17
(34 [ 2 b

< .05. TAble 1 summaries this pa.tern in which the Before Group prrior:

8
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thzn the Lone Group on Rzndom Orgznization but worse when the tex was
prezented in Logical Orgzaization.

In addition, the cnly other significant effect was an interastion
betwesn Advance Organizer and Type of Quastion in which the Beforz £roup
perforred better than the NNone group (387 correct vs. 29% correct) on
far transfer questions iavolving interpretation while the None EYC
outperforned the Before grcun on near transfer gquestions involving

. 7 . .
generation (46% vs. 397 corre .. This interaction, F(1,46) = L.53

P < .05, replicates the results of previous studies (Mayer, 1975b, 1976a).

o

5 in those studies,z reasonable conclusion is that the advaace organizer

allowed subjects to assimilate new material and form & broader leammning

outcomn,
Insert Tzble 1 zbout here
Experirent 2
Method

Subjects and Sesimi. Tne subjects were 96 college _tudents recruited

from the Psychology Subject Pool at the University of Californiz, Jenta
Barbara. None of the subjects reported having prior experience with
tn2 previous experimant. Twelve subjects served in each cell of
g 2 x 2 x 2 factorial design. The factors we.e: Organization of Tex:t
(liame ~=. Attribu te), Sequencing of Advance Organizer (Before or Lfter),
end Avility of Subjects (High vs. Low). All subjects received the sanme
four tes3ts so comparisons involving test type are within subject comparisonz.
Q
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Mater‘als. Materials consisted of twec versions of the text, an
advanc2 organizer, four tests, and a subject questionnaire.

The text consisted of 16 sentances concerning four attributes (econory,
pclitics, climate, geoggaphy) of four imaginary countries (Brontus, Atweena,
Galbion, Nurgania), with four sentences typed on four 2 x S5 inch index
cards. Fcr the Name Organization Text, each card contained the four
sentences describing the attributes of a single country, and the card was
headed with the name of the country. For the Attribute Organization text,
each card contained four sentences describing the same attribute for all
four countries, and the card was headed with the nzme of *he attrihute.

e

An example of the information on 1 narme organization card is: "Facts

about Salbion. Galbion is land-locked and has no outlet to the sea. The

temperatures in Galbion are generally mild. Currently, a military
dictatorship is in charge of Galbion. In Galtion, the people work mainly
in tourist resorts.”

An example of the information on an attribute organization card is:

"Facts about Geograohies. Galbion is land-locked and has no outlet to the

sea. An isolated island is the location of Nurmania. There are m2ny

splendid lakes in Brontus. There are many beautiful mountains all
across Atweena.

Tre advance organizer consisted of an 8-1/2 x 11 inch sheei of paper
that was divided into a 4 x Lk matrix of squares; the squarcs were empty
but the rows were labeled withh the attribute nam.s (economy, politics,
geograpky, climate) and the columns were labeled with the country nzames

(Brontus, Atweena, Galbion, Nurmania).

10
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e four tests were typad onlo 8-1/2 x 5-1/2 inch sheets of paner.

The recall-raze *est asked: "In th> space below write down all you can
recember zbout Galbion." The recall-attribuse test isked: "In tne soace
below write down all you can rermanber about the geography of each country."
The infererce-name test consisted of 12 fill in qusstions that invclved

thinking ebout se.2ral ¢ :ributes of Just one country; for exarmple:

"#hat is the geography of the country with mild terperatures? M

ine inference-attribu‘e test consisted of 12 fill in guestions thzt
involved thin%ing about one single =zttribute ’c%oss several different
countries; for exazple: “The lakes of Bronius are corz2rable to
the of Gaibion."

Tne subject questionnaire solicited inforration concerning th-=
subjects' age, sex, mathematics experience, SAT scores, and related
inforwation.

In addition, three stop watches were used to record individual
reading and solution times. Three partitioned booths were also used;
each had partitions on three sidas to prevent eye cortact among subjects,
and the partition furthest from the subject had 2 12 x 6 ir.ch windcw
through which cards could be passed to the experimenter,

- Procedure. Subjects were run in small groups of 2 or 3 per session,
end were randcoly assigned to treatments. Sublects were seated in separate
booths and could not see one another.

first, instrustions for the reading task were reai. Subjects were

told to essume that they were diplomats ard that they had to learn some

El{fC‘ 11
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new information. Subjects were tcid te 1ead the first card, then slide

it out the window when they had learned “he 1information on it; ther the

ne .5 card was given, and so on. Thus subjecis saw only one card at a time
and could nct go back to previous cards. EFach subject worked at his/her

own rate and the experirenter recorded the total reading time for all

four cards. The ordev of the four cards was randomized, except that

subjects in the Nzme  QOrganization Group received the four name cards
and subjects in the Attribute Organization Group receivad the four
attribute cards.

In addition, subjects in'the Before Group were given the advance
organizer just prior to reading, but afte: the instructions. They viewad
the advance organizer for 60 seconis with the instructions, "Some subjects
have found that this system mikes your task easier; you may study it for
1 minute and then I will take it away." The After Group was givén
the same advance organizer and instructions after reading and just prior
to the test.

When a subject finisned reading, instructions for the test were
given. Sutjects were to work at their own races and try to get 235 ruch
correct as possible. The first test was given, and when the subject was
finished the subject slid it out the window; then the next test wus given
and so on. Thus the subjact worked on one test at a time and could no®
g0 back to work on previous tests. The order of the tests was always:
recall-na2me, recall-attrihute, inference-name, inference-at: -ibute.

Tne exzerimenter recorded the time spent on each test.

12
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When *the subject finished all four tests, the subject questionnaire
w25 given. This was done to reduce the chances that subjects would be
leaving the room while others were still working on the test.

2s5ults and Discussion

An analysis of variarce was performad on t iew reading times
using the three between subject factors of organization of text, position
of advance organizer, and ability of subjects. For purposes of this and
all other analyses, subjects with SAT-Mathematics scores of 550 or
bzlow Were counted as low abiliﬁy while subjects with scores above
550 were counted as hish. The Attribute Organization Groups required
r2ch more reading time than the Nar . Organization groups, with averaga
reading tires of L88 vs. 233 seconds respecti.-ly, F(1,38) = L3.01L,

D < .001. Apparently, in the present situation, the name orgaznization
was rore natural and consistent vith the subjects' normal way of
organizing information. This conclusion is similar to that of S~huitz &
DiVesta (1972) based on the finding that more is recalled for nara

organization than attribute organization of characteristics of cowntries

fi

d clustering in free recall tends to be by name for randomly presented
inforration (see Mayer, 1977a, for a ceview). 1In addition, subjects
w20 had seen the advance organizer prio. to .earning required less

reading time (for exarmple the advance organizer saved 60 seconds for

ct

ne ftiritute Organization subjects); however, differences irnlving

a

[N

ct

s fector failed to reach stat:stical significance.
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A second enalysis of variance was perforred on the test performance
of subjects. The data consisted of tre proportion correctly recalled on
each of the two recall tests (out of four rossible in each) and the pro-
portion of correct answers on each of the two inferedce tests (ouz of 12
possible on each). 1In scoring, misspellings of country names and
synonyms for attributes were allowed. The between subject factors were
the same as above, and the within subject factors were Type of Tést
(Recall vs. Inference) and Organization of Test (Name vs. Attribute).
Performance for the Attribute Orgenization Text was significantly better
than for subjects who read the Name Organization Text, F(1,88) = 6.84,

P < .025. Thus, although the Attribute Organization was much mors tire-
consuzing to read, the additional activity and effort required sesmns to
bave paid off in higher test scores. As expected, High Ability subjects
performed better on the test than Low Ability subjects, F21,88) = 8.70,
p < .01 (see marginals of Table 2).

A major question addressed by this expariment was whether advanca
organizers might serve to c -mmteract the effects of corplex text organizaticn.
For example, if the advance organizer serves as an organizing or integrating
context for the material in the text, one prediction is that it should
not have a facilitative effect in situations where the subject alreoaiy
bas a good means of remembering the information byt that it should have
a facilitative effect in situations Where the presented informarion is
organized differently from the test. In tie pressni experiment . “his

rattern would be indicated by an interaction among Text Orguniza‘ion,

14
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1L

Advance Organizer, . - : . e . .
BartZEr, nnd Test Organization. Xofore and After subjects should

perforn at similar leyels for questions that are in the sane organizztion

s in th t (L ; : . L s .
as in the text (naxn-organlzatlon subjects on name questions, and At*tribute

Organizaticn subjects on attripute questicns); however, the Befors group

should perforz better than the After on questions that are in different

form than the text organization (Name Organization stbjects on attribute

questions, and Attrihyte Organization subjects on pare questions). As

shown in Table 2, this interaction reflects the performance of Low Ability
subjects, bit not High Ability subjects, ang is consistent with the idea
that High ability subjects have thneir own ways of integrating prezented

. . - . . .
information (interaction arong Text Organization, Advunce Orgznizer,

Ability, and Test Organization, F(1,88) = 2.39, p < .06).

Insert Table 2 =% yut here

In order to rere closely analyze this marginally reliable interaction,

differsnce scores were constructed for eacn subject by stbtracting the
proportion correct om same questions (nazs Sues.ions for Name Orgznization

Test subjects; attribute questions for Atiribute Orpanization subjects)
minus the proportiom correct on different Quastions (attribute questions for
Name Qrganization tubjJects; name questions for Attribute Organization subjects).
For the Low Abilily subjects, the Before Croup received a differencs
score ¢f -,1L compaved to +.11 for the After Group, t{L6) = 2.0,

P < .05; the scores 4r Before vs. After groups for High Ability subjects

(+.15 end +.08, redpectively) were not significantly different frcm one

15
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anotnor (4 < 1), These results support inhe earlier prediction tha“

that are different from the criginsl organizatizn nd for subjects that

night rot otherwise use integrating contexts to encode the materizl.
Previous studies comparing nome and attribute organizza

passages indicates that subjects' ability to integrate information was

influsnced by presentat’on orgznization (see Vayer, 1977, for a review).
For example. Frase (1973) tcund that subjects given attribute organization

fcr passages ghouc the charscteristics of four ships performed better cn
questions involving ope atiribute (such as, "Wha: cclor was the rast of
the Squid thet wzs red on the Shark?") and name organization subjacts
narformed betiter on questiors involving one name (such as, "what color

hat had 2 red jogger?"). Tho present

results indicate that this pattern can ve reduced by the use of
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5 and thus suggest that subjects are able tc eucode the

J=

inforzation in a more integrated form than simply copying the pressntation

in botn studies, the rezults most closely supcorted the predictions
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2ni ubjecis performad relatively

text (i.e., Sare Questions). 1In Experiment 1, the compurison bel.uoen

Sam~ and Difforent was a between subject comparissn since both grouos

receivad the identical questions but fer the logical subjects they were
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Sarss zod Tor the Pandconm wuu =cts they ware TDifferente, In Exzerimarnt 2, the
corpzriiuon was within subject since 21l subjects received questiions
based o- the presentation organization {such as nane questions for t

Nam2 Group, and attribute questions fcr tie Attrioute roup), ari

Apparently, the advan-es or ganizers used in these stulies served as
integrating contexts to which new, incerming information ray be assirilzted.
The organizers served to free ihe sunject frcm the need to exacily encods
itezs in an awkward or unfamilizr presentation ordex. When informzticn
is presented in a logical manrer and the test qusstions reflect the
presentation organization, an advance orgrnizer has no positive efrect
however, when the material is presented in an order “hat is inconsistent with
the positest question then advance orgenizers seem to have a facilitztive
effect. This effect provides an indepsndent line of support for the

-

assiriiat

is

on theory which states that the organizer provicdes an

assimilitive context for organizing the incoming inforcation.

17
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