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. ) S
Reading can be regarded as an actlve, dynam;c process in whlch

€ v

the reader 1nteracts with the prlnt 1nformatlon.d~At the,;unlor hlgh

.level, as styles of wrltlng vary and the student 1s~expected to galn
j g -
more and dlfferent information from prlnt some student&ﬁseem to have

K ,b

dlfflculty in developlng the most effectlve strategles for lgteractlon

W1th print. It could be that these students need an extra organlza—

A n -

tlonal aid to help them conduct dlalogues witH the author, Advance =

-
.

organlzers, by provldlng a conceptual framework for readrng 5?y help

these students in the. readlng process.  The major pun%ose of this

i BE
R
study was to determine whether superordlnate advance organlzers ’
- A
1nterjected in text would® enable eighth grade students ‘to recall more

organizers or control statements{ : o n g
In this study 80 elghth grade. students representlng a range

=Y
of readlng ablllty from low to average to hlgh achlevement were 5
N g “

selected ﬁrom a populatlon of 180 students in one large, urban junlor

'hlgh schqpl Subjects were aSSLgned to one of four groups So that

. . i : ) o

equal numbers of males and females were represented ~and,.: there were. .

N v
1 S

equal numbers of hng*javerage and low achlevers in each group.

Students were asked to read a flfteen-paragraph narratlve/

F

N

expository English llteraturé passage Wthh contalned one of’ super—'

o
v

ordgnate advance organlzers, coordlnate advance organlzers, 1nterjected

f

control statements or unlnterrupted readlng. The organlzers were 1nter—
Jected 1n text before each- two—paragraph text segment to lnsure that

proce551ng would occur across the whole passage .Oral.recalls Were'
) ) i v .

iv
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. revealed Sﬁgnlflcant dlfferences between ‘the superordlnate advance

"from second paragraph segments of the passage

.t

~ 9 s

e .. e . ' -
g 4 D A . o .

. Lo st : o ' -
_taken immediétely?after reading, then these recalls were transcrlbed

) -~

and analyzed u51ng a m1n1ma1 text reductlon Process.

2 "A one-way analy51s ‘of variance and Newman- Keulssprocedure'
o ) ] )

>

) d

‘ organlzer group and each of the coordlnate advanceﬂorganlzer group¢

the 1nter]ected statement group and the unlnterrupted readlng grqup
o { 'l -

in both the number of main 1deas and facts recalled from flrst para—'

) graphﬁfegments and in the number of main ideas and facts recalaed LT

- A

3

[/
v H

These flndlngs suggest that superordlnate advance organlzers

1nterjected in text provide a551stance in recalllng maln 1deas and

facts: for the junlor hlgh reader and may be an eff1c1ent readlng ald

. Lo . V‘,J e
for elghth—grade students. Other conclu51ons were drawn ailso from ¢
B \ \\ i '
the flndlngs and suggestlons for further reEEarch made. ;u be \\\iif
. S . B . . o s i . \
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~ Chapter I

INTRODUCTION OF THE: STUDY : \)

“

Children arrlve at school w1th a wealth'of oral language and

i

are competept ine conver31ng with others through the use of thlS
'language to a level that’ reflects.their needs of the moment. At .

Aschool they must develop an equal competency with the use of prlnt.

This competency,Adeveloped over tlme, .involves the chlldren s acqulrlng.

“

an understandlng that readlng and ertlng are both meanlngful tasks,
the ultlmate goal for both tasks belng communlcatlon As_writers

chlldren learn to endode messages in. print; as readers they learn to
. o . L » ' e -
‘reconstruct, 1nterpret and evaluate messages. wrltten by others.:ffVl

o

Informatlon contalned w1th1n prlnt can then be syntheslzed w1th that

already held w1th1n the reader S, mlnd and used 1n thlnklng and ’ RN

e
f -

reasonlng operatlons later.’

B

A
One task of the school “in teachlng readlng,then 1s that of

¥

aldlng chlldren in the reconstructlon and expan51on of meanlng from
L : . . \
prlnt. 'Substantlal asslstance in thlS task at the elementary school

level is given thrOugh class dlscu551ons of a- selectlon prlor to"' ’:/h
readlng and through questlons poss\‘fefore and after readlng so that_

<

-students develop a frame of reference for the story content.
An addltlonal means of a551st1ng students 1n this. reconstruc—
tlon of meanlng has been through the use of storles Wthh reflect

‘experiences common’ to a number of students rThese stories in,the
primary grades‘may be those developed‘thro%gh language-exPerience,



activities, while in uppef elementafy and junior high schools;
- some pubilshers and writers have become more“sensltlve to the
type of material in yhich students may have a background. In these
instances,then,students can approach reading with an experiential
frame whieh nakes itheasie% for_them,tolfeconstruct'meaning.from
print.
-3 o
“":At the junior high level, however, students are expected

increasingly to independently'reconstruct meaning from print material
which has an unfamiliar content. The junior high réadeh}sutask is”
further complicated by the increasing ameunt.Of ?rint with'which she
has to cope and by less class“reaaing‘time The student is egpected
now to carry on he; own’ dlaleque with the author and‘many ‘students .:
seem.to flnd this tran51tlon to independent rea51ng difficult. It
could be that these students. need an extra organizational aid to help‘
them in condachlng this dialogue.

it has been shggested by some researchers (Ausubel and
Fltzgerald 1962; Ausubel, 1968; Rickards, 1976) that advance
organlaers, statements of honcepts‘or main ideas, by presenplng an
approach for the organizat;on, ﬁeconstruction and evaluation of
neaning frem print, heip readers to assimilate information from what'
is read. The advance organizer provides some information for the
-reader about the selection to be read and because the organ;zer is
usually more géneral in nature, it may also link the print material
to other'info;mationtalready in the reader's‘experiehce,' The
advance organizer becomes the link'between ;he potentia} meaning pf

the subject matter (the author's meaning) and the -actual meaning.pf



that material to a particular reader. Given a framework for reading,
the reader can attend to 1nformatlon which expands that frame and
which also makes sense in termsg of'lnformatlon already posgessed

At the .college level several studies have been done to deter-
mine. the use of advance organizers in helbing students read material
from unfamlllar subject areas.. In these research studies (Ausubel and
Fltzgerald 1962; Campbell and Borlch 1972 Sanders, 1975) some
1mprovement in the recall of 1nformatlon from prlnt was noted among
both average and‘above averade students, however, of these students,
those who - scored low.on tests aof verbal abrllty.derlved most benefit
Aln terms of the amount of 1nformat1on recalled.

Only a few studles 1nvolv1ng the nse of advance organlzers
with junlor high school students have been conducted The Yesults of

<

these studies were_not_deflnltlve (Barnes and ClaWSon, 1975) because

!

of limited generallzablllty of results and in some'instances, a lack

. - B ot . .

of randomlzatlon of student samplée. Slnce there was a anC1ty of
deflnltlve research w1th the use of advance organlzers at the junior
High level and one of the reading problems at this level seemed to

be a need for the reader.to have ass1stance 1n reconstructlng meaning
from print, it seemed aporoprlate to conduct an additional study with

a group of ]unlor hlgh school students who represent a range of readlng
rablllty from low to average to hlgh Thls'study attempted to. examine
theeeffectsbof the advance organizers on'the content of the’information;
Tecalled by the student from prlnt. |

The nature of the advance organlzers used in prev1ous studles

has ranged from one of a 500 word 1ntroductory passage, written at a

Is
g



'superordinete level (Ausubel and Fitzgerald, 1962; Ausubel, 1968),
to,pre?feading factual and reaEOhing questiens (Doake, 1972), to .
single statement superordlnate and coordinate statements 1ntersperseg
in the passage (Rlckards, 1976) In Rickards' (1976) study,‘a.super—
ordinate statement was defined as a generalieation implied within a
paragraph of text material while a coordinete statement was oﬁe which
was a verbatim rewrite of a paragraph eentence. In this stuéy
"(Rickards, 1976), it wé; foehd that advance organizers of-a shper*
erdinate nature facilitated the recall of'ehe‘oréanizer and of detaile-
related to the organizer. 1In addition,.concepts derivable from the

\

passage but incidentai to -the organizer were generated.

.
-

Rickards, at the conclusion of his 1976*s§udy, suggested that.
the use of interspersed advance organizers with readers needea to be
further investigated to determlne whether expoiu;e to this type of
ofganlzer would help the reader develop mo?e effectlve organlzatlonal
strategles ' |

Since many junior high readers seem tO'need an extra organiza-
tional aid of some type to recoestruct and expand meanlng from print, -
-the_userof‘advance organlzefs may be beneflc:Lalxb -The prlmery problem
of this stday then is to 1nvest1gate whether advance organizers do

aid junior high school readers in obtaining and organlzlng information

from print.

Purpose of the Study

=1
_ . . / '
The major purpose of the study was to investigate the effects

of advance ‘4rganizers, bpth superordinate and coordinate statements



- ’

1nterjected within a flfteen—paragraph text, on the’ content of the
readlng recalls of eighth- grade readers. . The effects of the ‘advance
_ organizers on’the reading recalls Qere examined through the number
and posltlon of main 1deas recalled and through the number and
po51t10n of facts supportlng maln 1deas recalled €rom the flfteen—
paragraph passadge. The effects of advance organlzers were examlned.
under four condltlons as foliows‘ A

1. Superordinate advance organizers (statements of main
ideas) interjected before two-paragraph text segments;

2. Coordinateiadvance‘organiZers (verbatim sentences from
the follow1ng Paragraph) interjected before two-paragraph text
segments. ’

3. Statements whlch announced a. %egment change {(e.g. This is
segment one.) 1nter]ected before two-paragraph text segmentsr |

4. No statements’interjec}ed\fn text.

Significance of the Study

The summary of the research and the findings of the srudy ‘
suggest a number of implications for teachlng in géneral and for the
teachlng of readlng spec1f1cally ‘

Some.research suggests that when readers or learners'are
glven the framework provided by anvadvance organizer they are able
co organize new 1nformatlon better and can recalil more of this
1nformatlon later. If the Present study supports thlS v1ewp01nt then,

'for educators at ali levels, the need for outllnlng the major purposes

or goals of a course so that students are alerted to specific material



- which is pertinent-to those'stated‘goals will hevapparent. From the
initial years ofvthe elementary school,attention should be given to
the establishmeng'of purposes.fof%;eading which encompass the infer-
jentiai‘and evaluative as well as.the literal ‘aspects of the reading
task: Students could be taught to establish thelr‘own purposes for
readlng and eventually to develop thelr own advance organizers using
their own experiences and classroom dlscu551ons of an area as a ba51s'
for thls development

Once able to construct thelr own advance organizers, students
could develop note- taklng.and study Strategies whlch have this klnd
of organi;er as a basis.' Through use of advance'organizers students
w0uld have notes whlch are developed around central concepts or main
‘1deas from a passage The naturebof memory is such that these more
general concepts should be remembered (Ausubel 1968) and students
would have more information available to them at a later‘time; \\\\

Fon some students advance o;ganlzers interjected in texts may
v;be a major a1d in reconstructlon of meaning of prlnt 1Text material,
partlcularly that of :a more detalled factual nature"may indeed need
thas kind of 1nterptetatlon for some students./'Teachers and pub- -
lishers might consider developing app;opriate organizers for such
text material so that students can understand it better.

'In teacher education‘courses; students could be made awate of
advance organizers and the way.in which they are constructed. Lessons
in reading could then be planned so. that new materlal would not be

introduced until an attempt had been made to relate 1t to previous

"1nformatlon. Without an awareness of'the role of advance organizers
~ . .
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inexperienced teachers may not be able to lead students to appropriate

independent_organization cf_print’material.

Definition of Terms , R T ’
The following terms were used for this study.

Interjected .. ’ , ' , , K -
. This term applied to the oi;;:;;zrs and the way in which they

s

were placed in text. An organlzer 1nterjected in text was one which

. was typed on a sheet of 210 X 270 mm paper and placed w1th1n the

e

‘Advance Organizer

s

.

text before a two paragraph segment. In this study, organlzers were

1nterjected before each two~paragraph text segment so that there were
elght 1nterjectlons read by the two: treatment ‘groups and control

group one... ) , 3

w

. ~

In this study an advance organizer was a writter statément
whlch aided the reader's recall and organlzatlon of passage informa-
tl@n. For this study only two spec1fic types of advance organizerw

were' considered: the superordlnate advance organlzer and the coordln-

ate advance organlzer.

Superordinate Advance Organizer

. .
-9 .

The superordlnate statement was deflned by Rlckards (1976) as -

+

T a statement of conceptior generallzatlon 1mplle? w1th1n text materlal

In this study a superordlnate advance organlier was a statement
representlng a maln 1dea, stated or 1mp11ed in the first paragraph of
;a two- paragraph text segment.. Its role was that of a551st1ng the

reader in the reconstruction and - organization of 1nformat10n from the



. s a
flrst paragraph of a two- paragraph text stqment and of leadlng the'
B \ » PN :
reader to independent organlzatlon of the"seﬁond paragraph of the text .-
. . - 5 ! \\ v’ . :
segment. : : \\. Ly

Coordlnate Advance Organlzer

[

A COordinate advancj%%rganlzer was a srg@le factual statement

v\

taken dlrectly from the flrSt paragraph of a two—paragraph text seg-

ment and repeated in the text 1mmed1ately before the reader read the

)
A !

“following paragraph These organlzers were not stagements of main

- B

1dea5p_hOWever, they could a551st the reader in organlzlng the first
and second paragraphs of the ‘two-paragraph text segment.

Control‘Statement

L

2

-These statements were 1nd1cat10ns that the reader was about
to’ read another text segment and were written: "This 'is segment one, .

These were placed before each two-paragraph segment of a flfteen-

-paragraph passaqe

:Uninterrupted Reading

’

Although none of the students were 1nterrupted 1n their
reading by the researcher, the term unlnterrupted reading spec1f1cally
referred to the condiraons of control group two in which no organlzers

were lnterjected in the text.

o

Main'Ideas )
| These were generallzatloni, stated or 1mp11ed in either the

flrst or second paragraph of a two-paragraph text segment. When

selected main 1deas were given to students as superordlnate statement

advance organlzers, they were placed ‘in text lmmedlately before the



'Nuil Hypothesis 1

paragraph to which they related.

Facts
'These were selected pieces of information which contributed

to the development of the main idea contained in either paragraph

.of a text segment. 1In the case of the coordinate statement advance

organizer, certain facts from the text were repeated in the organizer.
o . Ve

Research Questions and Hypotheses
. e

£y

Research‘Question 1

’will'supetordinate advance,organizers‘interjected before each
two—paragraph‘text segment produce recall of more main ideas from the
first paragraphs of two paragraph text segments than coordlhatev

-

advance organizers, 1nterjected control statements or uninterrupted

reading?

There will be no significant difference between treatment groups
in the mean number of main ideas‘recalled from first paragraphs of two-

paragraph text segments.

Research Question 2

Will sﬁperordinate advance organizers interjected in text

'_'before each two- paragraph text segment produce recall of more maln

"1deas from second bParagraphs of two—paragraph text segments than

S. : .o
R . N . @ e

lnterjected coordlnate advance organlzers, 1nterjected control state—

:ments or unlnterrupted read1ng°r e RIS R e S




Null Hypothesis 2

There will be no significéﬁt differeﬁce between treatment
groups in the mean number of main ideas recalled from second para-

graphs of two-paragraph text segments.
/i

N

Research Question 3

2

Will interjected superordinate advance organizers produce
recall of more facts from the first paragraphs of two-paragraph text
segments than interjected coordinate advance organizers, interspersed

control statements or uninterrupted reading?

Y

Null Hypothesis 3

There will be no significant difference between treatment
groups in the mean number of facts recalled from first pafagraphs of

“two-paragraph text segments.

Research-Ouéstion 4

*
a .

Will interspersed superordinate advance organizers produce a
recall of more facts from second paragraphs of two—paragraph text
segments than interspersed coordinate advance organizers, interspersed

control statements or uninterrupted reading? ’ ’ <

Null Hypothesis 4

There will be no significant difference between treatment

v .

groups' in the mean number of facts recalled from the second paragraphs

of two-paragraph text segments.

10
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Procedures : \///.
5\

The present investigation was conducted as follows:

l.  First was the selection of a flfteen—paragraph 1,025 word,

text passage and the construction of the superordinate and coordinate

>

advance organizers to accompany the passage. The fifteenfparagraph

\

passage was divided into seven, two—paragraph segnents and a final

P

‘_sfngle—paragraph segment. The organlzers and passage segments were
typed on 210 x .270 mm paper and arranged so that each page held elther
an organizer or a text segment. These pages were then ordered and

stapled so that organizers were interjected at designated points- in

the text. Students in the study received a passage whlch contanned N

©

"either superordlnate advance organizers,’ coordinate'advance organizers,

)

control statements or only the text passage.. -

R _ 2. A random selection of sixteen students was made and 'they

_became a group on whom the text passage ‘and data collection methodology

\ -
. L]

were piloted. . ' L ‘ o » B
3. Data were analysed from the‘pilot, and the final establish-
ment of criteria for identifylng'students of average, low and hlgh

. N 2 .
reading ability was'effected. - ' o . E

.

4. Crlterla for the analys1s and scorlng of readlng recalls :

of students were reassessed

5. The random selection of eighty students for the main study

g k] » ) y N y . .
and their assignment of treatment groups were carried out.
6. Statistical tests, F-ratio, Newman-Keuls procedure for -

comparing means, and t-ratios, were selected and the data subjected
to a one—way analysis of variance. Correlations were’ also used to

N

11
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determine the relationship of each group's performance to selected -

‘variables which could influence the results of the study.

Limitations of the'Study

B

{ 1. The artificial segmentation of the passage into two-

pParagraph units could hav; had'an effect on the meﬁtal organizatibn
of>material by the students that bvérroée the effect of advance’
‘organizérs. |

2. Since only immediaﬁe recalis Qere'taken, it could be,thét
the selected effects of the organizers would nqt emerge unt;l.alonger

time elapsed.

{

%—7 .
. ’ o Assumptions
. . . ‘ Q‘
1. It was assumed that differences in students’ experiential

4 .

-bgckground which could influence the reading recalls were fandomized

\

across treatment groups.

Organization of the Report -’

This research inveétigation will be presented according to

the following plan: .

Chapter II presents a diécussiOn.of the literature :elated-to"
the problem to be.investigated. | | .
Chaptér.iII discusseé the experimental design of the stﬁdy.
Chapter IV presents the findings and a'discussiqn of them.
Chapter V, the fiﬁal chapter, presents and disc&sses‘ﬁhe main

findings, draws conclusions and cites implications of the study.

[



Chapter I1

- BACKGROUND OF THE STUDY

Introduction

‘This chapter has three major sectlons whlch combined prov1de
the theoretlcal framework for thlS study The first sectlon dlscusses
the structure of knowledge and learnlng theory ‘together with the
relatlonshlp of these to readlng The second sectlon detalls the
. nature of memory and the way in whlch lt is related to cognltlve
.processes and reading. | Sectlon three outlines the use of advance
organlzers in educatlon generally, then dlscusses -the use of such
» organieers in reading. Partlcular reference ls made to studles at
the ]unlor hlgh level and‘a ratlonale for the con51deratlon of certalnh

*student sample varlables is glven

The Structure of”Knowledge'andlLearning Theory

e

Q

If‘Bloom's (1956) deflnltlon of k:owledge as the rememberlng
of previously ‘learned materlal is accepted then,knowledge represents
the lowest level of learnlng outcomes and can be dlsmlssed by. those
who suggest that the 1mportant thlng is not what is’ learned but the -
pProcess of’ leannlng. However, knowledge assumes a greater 51gn1f1cance

"when it is reallzed that untll some baslc knowledge is oresent it is'

o

"dlfflcu1t, if not 1mp0551b1e,to .acquire hlgher 1evel learnlng outcomes

‘Tsuch as synthe51s or evaluatlon.v Fundamental to thlS study is the

assumptlon that there is, a structure to knowledge and that the ‘mature .

¢ .

13
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learner can arrange’her,cognitive structure to co:respond.to.that

v

structure»so‘that-learning»will be: more efficient.

. Several curriculum theorists including Schwab (l972)'and'

e Popham (1975) have suggested/that knowledge does 1ndeed have a loglcal

structure and. that each subject d1sc1p11ne has its own hlerarchy of

@t

i

_1nformatlon, organlzatlon and theory;which must be mastered if a

student is to acquiré some expe:tise in an area. 1In support of this

: I ' / - ’
concépt-of logical structure, Gagné (1962), in a report on a study to.
v o ‘ >

~discover.the patterns of learning sets of mathematics material for .

nlnth—grade boys, found that befofe hlgher level leLrnlng sets could

~ !

be mastered the boys had to master lower level sets. _HoweVer, in h1s L

— discussion‘of the study,\Gagné;suggested that for each of the. seven W

e

boys'in the study‘there.was not:a predeterminedvlogical“progression
<‘through‘the task. _ Some of the boYs were able to begin the-experiment.”

_ with-instructions at the level initially planned, while others needed
‘a review of earliet materialﬁeven though all subjects were identified'

as having equal abiﬂity; ThlS phenomenon could p0531bly be

attrlbuted 51mply to 1nd1v1dual dlfferenceSI,but Ausubel (1964) : B 3
N i \ ’ N . . . : N ‘
gave a more- detalled exolanatlon of thlS phenomenon when he dlscussed

';_the relatiOnship between'the logical and psychological structure,ofb
knoWledge; .
. E - ;

Ausubel accepted the assumptlon that ubject‘matter contained

log1ca1 meanlng.‘ However, he went on to sug St,that'this logical

¥ . . AL ’

P : C oy '
. . : : . L e
meanlng 1s‘converted to actual meaning when:. a particular ifidividual

" who employs a meaningfﬁl learning set'incorpo:ates'a potentfally’meaning—'

‘ e , v N o v v . .
ful proposition or.unit-of information within his cognitive structure. .
: s . o ) . r’,' | J
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" In addition, the actual or loglcal organlzatlon of subject matter may

'

be ' changed by the 1nd1v1dual as 1nformatlon is added to hls store of
‘knowledge. New 1nformatlon w1ll be subsumed under ex1st1ng relevant

L -

ideas in the cognltlve structure (Ausubel 1964).‘ The psychological¥ B
‘organization of- this new f;formation,then,may not correspond to the
logical organlzatlon of the'subject matter.. ane an 1nd1v1dual has"
developed mature cognltlve:capa01t1es and h&s galned a mastery of a
partlcular dlSc1pllne, she can reorganlze the psychologlcal structurlng:

‘of knowledge to correspond to the loglcal structure of ‘the dlsc1p11ne_

.(Ausubel, 1964)

I

'The reading process,th reflects individualsﬂ different struc-
turings of informations. The author has 1mposed her psychologlcal .

structure on’ the log1cal structure of knowledge ‘as she attempts to.

K 7

;interpret her v1ews to an unseen reader The reader, in turn reads'
the author‘51nterpretatlon of thls loglcal structure of knowledge and

~.'in her readlng 1mposes her own psychologlcal structure on that 1nforma—

tlon Certalnly there are: aspects of the 1nformat10n about which

i reader and author must agree or no' communlcatlon occurs However, -

.once the reader goes beyond aﬂgiteral level readlng of the: 1nformatlon,'
. "
she attempt% to order the 1nformatlon SO that 1t corresponds to her

‘own psychologlcal structure,so that she will have access to it later.
: : . v L

P

Somet;mes the reader has.dlfflculty w1th thlS reorganlzatlon process

and fails to incorpOrate3new 1nformatlon in such a’ way that 1t can be -

°

readily retrieved. Some of thlS new 1nformat10n may be vital for
ftheimasteryfofqgvpassage of readlng materlal or ultlmately the graspv
~of a diScipline.' One of ‘the major concerns of the present study is

N : X . e L
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the reader's structuring of written information for recall both

independently and with the help of ‘advance organizers:
Before the selection of advdnce organizers as an aid for the
! . B

reader's organization can be understood, it is' necessary to detail

the nature of memory as described by cognitive psychologists.

The Nature of Memory

Although advocateé of stihulus—response learnipg‘theory negate
the importance of memory, cognitive psycholbgists tend to give it
rather a large iole as they view memory as aﬁ intégral component of
the‘individual's acquisi£ioﬁ of knowledge. This study adopts the view
of Frank Smith (1971) which suggests that both stimulus-response and

-4 . .
cognitive learning theories have a place in reading but that the cog-
nitive viewpoint is most appropriate when discussing the acquisition
of knowledge.

According to the cognitive view, memory, ai£hough often iénored
‘as merely a centre for the stbrage of information, also has the even
more important function of organizing material for storage. This
organization.function of memory is of prime importance, for without
an appropriate system of-%torage, it is impossible for the learner
to retrieve information. '

Research indica£es that the brain seéms to have three memory'?
syétems (Neisser, 1967). The first'is a sensory store in which per-
ceptions are‘init@ally recorded. The second, short term memory, has
a limited capacity for information and determines the ﬁiecteé pieces

of data which will ultimately enter long term memory. Short term

<34
=

4



memory may cue the reader to atteﬁdtbaparticular pieces of information
which are related to other coneepts already stored 'in long term

memory.‘ Long term-memory, which is the third memory system, can store
. o .

quantities of information in a more Precise manner..  In long term

memory major concepts are stored, and as new information enters b

0

from short term memory it is categorized and recorded under the

appropriate concepts. When relevant Cues are given, perhaps in the

¢

form of questions or statements, this -information can be recalled and

~

may possibly combine with other data to form new concepts.

Because short term memory has the role of transferring informa- -

tion to long term memory, it seems obvious:thét short term meﬁbry has
an important role in the learning of new material. Information held
in short term memory has immediate availability and does not need to
be rehearsed to get there, although rehearsal is.necessary if it 'is

to stay there. The limited capac1ty of short term memory,however

nece551tates that there be an eff1c1ent method of transferring informa-'

tion held here into long term memory. Neisser (1967) points out that
if the limited capacity of short term memory is exceeded, information
must be transferred to long term memory or be‘lost. Since only ohe

item can go from short term memory to long te memory every. five

seconds,. it is imperative that the informats nh that gets té long term

memory be meaningful.

'

This of course has implications for reading efficiency. The
reader must of necessity attempt to gain the meaning of significaqt

-Phrases or sentences' if ‘she is to read with. adeguate comprehension,

. for it is these elements which convey the,mgih;ideas and themes of

17



the passage which should ultimately enter storage in ‘long term memoty.
Once the reader has_abstracted the main idea from the priot and has
‘stored it in long_term,memory, it becomes an.easier task to?felate
pertinent details to these main ideas and»to combine theée main ideas

to evaluate and made judgements about what is read.

In readlng, the reader’ percelves combinations of letters
and words that are transferred to short term memory. The efficient
reader in otder.to comprehend what is read handles about 200
words a minute (Smith,bl97l). If this information is to be
retained it:must be transferred to loqg term memory. As Smith (1971)
points out, however, getting material into long term memory is not an

easy task, so the reader chunks material to insure that units larger

<>

than single words arrive in long term memory storage. Smith also

-

suggests that in chunking the material the efficient reader rather .

than reading single words deals with meaningful_units,of-thoughts such

&
'S
as phrases or sentences. The essence of meaning, rather than individual

words, is held in memory. Smith also suggests that good readers are

ey .o Cs T R -, J

those who ensure that‘information;lost-in this chunking-process»isnf

;that whlch has 11tt1e relevance to the maln ldea or theme Gf- a passage

In addltlon to thlS problem of gettlng prlnt 1nformatlon into long term

,memory is the_problem of the organization of the’material‘once it is -

there. B
- -~

Ausubel (1969) agreed that readers chunk meaning units in
-order to make efficient use of the brain's information processing

'system. However, he was more concerned with what happens to informa-
tion when -it reaches long term memory;* He suggested that potentiaily

-
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-

meaningful material, in reading what the author has written, is always
Yearned in relation to an individual's existing cognitive background.
-In the,oresent study‘an'attempt was made to control for background
experiences by selecting students from a similar"socio-economic back-
ground and by obtaining a measure of the students' verbal intelligence
as an attempt to determine the influence of their language facility.
For Ausubel, whether or not new material‘is meaningfully learned
depends upon the avallablllty of relevant subsumers or concepts in
rhe 1nd1v1dual S cognltlve structure. For example;in reading a
.passage about an island economy, the reader who has-some familiarity
with a local economy should be.able to, in Bloom s (1956 lerms,
comprehend, analyze, apply,isynrhe51ze and evaluate thls net 1nforma—
tion under approprlate subsumers 1n her long rerm memory Once:linked
C w
with the subsumers already in long term memory; the new information

remains discretely availableﬂfof;a,time, then becomes 1ncorporated into -

a modlfled example of the orlglnal subsumer Aushbel reasoned that .

if his theory-of subsumptioﬁ was'correct, 1t should be helpful for L ;;_f

the learner if an attempt were'made to establlsh approprlate sub— e

N

sumers 1n long term memory before new materlal was read Since several'

_studles haverbeen carried out by .Ausubel and hlS assoc1ates,_as'welih~'
" as by other independent researchers, which seem to validate this theory
of subsumption, Aysubel's conception of memory is accepted for the

 present study and the findings of the study will be viewed from that

r BRIV R e w e
perspective.

Trate ) . ae - o
e ho Lo

-
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The'findings‘ofwihe'sthdies conductedeby several researchers
interested in the nature of memory and cognition are outlined below.
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From these studies a rationale for the development of the present

~
study 1is developed

.,

- Studies Involving the Use of Advance Organizers

Studies with College Level Readers

. Barnes and Clawson (1976), in a review of the literature on
the use of orgfnizers to facilitate.learning,suggeSted'that Ausubel's

concept of 1ntroduc1ng subsumers prior to 1nstructlon was not new

but dated back to the nlneteenth century phllosopher Herbart who

-

suggested that. teachers: should not present anythlng completely new

to the Student. However, it was - not until recently that a qualitative -

1nvest1gat10n of this suggestlon was undertaken.~

In l960'Ausubel, using 120 college senlors in educatlonal

. “

'psychology compared the use of a SOO—word expository -advance organizer

Written at-a hlgher level of c0ncept abstractlon w1th an hlstorlcal

" P T

'Lipassage of the same length to fac1lltate the recall of 1nformatlon -

‘from a learnlng passage deallng w1th metallurgy ' The results of thlS

v

“»study 1nd1cated that the group whlch recelved the advance organlzer

L

‘:'before readlng was. better able to demonstrate an understandlng of the

concepts of metallurgy than ‘the control group..
Similar studies by Ausubel and Fltzgerald (1961, 1962) with
college students verified original results of the initial study and

further ‘determined that differing types of advance organizers' pro-
: : L
duced dlfferlng types of recall For instance when a comparatlve"

- \s...‘

“,Aadvance organlzer which spec1f1cally pOLnted out dlfferences and

.51mllar;t1es between material to be learned and that which was already

20



“known was used, it. produced 51gn1f1cantly hlgher numbers of concept
and factual recalls than exp051tory advance organlaers written at
the same level of abstractlon. Similarly, on a delayed‘posttest,
comparatlve and ekpository type advance organizers were more effective
;in.producing_higher.numbers'of:concepts recalled than an historical
fdvance organizer which merely detailed background of the learnlng
"passage. In the present study narratlve/exp031tory advance organlzers

were used as the reported studies seemed to suggest a reasonable”

success rateé when they were used.

’

The strategy adopted by Ausubel-(l960) for 1nduc1ngrrecall of
material whlch involved use of organlzers of between 250 and 300 words -
before 2 OOO—word passages has been adopted by several researchers.
Flndlngs of these studles’(Ausubel and Robinson, 1969) generally
support Ausubells'theory of subsumption,but often the results have
only marginal significance. It could be that the length of the
organizer in these studles has - 1nfluenced the amount of passage
material recalled. The present study uses single statement narratlve/
exp051tory advance organlzers in an attempt to overcome the dlfflculty
which could arise from ‘having to hold a longer organizer in memory

“ That this is a valid approach has been shown through several
studies, some of which used single statement questions and some of
which used main idea statements. |

| Doake (1972) in a study with teachers' college students
1nvestlgated the effects of two klnds of questlons on the learnlng
and rememberrng of students during the reading of text materlal In'

-

thlS study it was found that questions of both factual and reasonlng_
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W
levels used as advance organizers provided greater retention - of ideas e
andﬂfacts over time than_when the same questions were given after
reading; o . | 'v
Rlckards and Divesta (1974) conducted a simllar study with

college level students in whlch literal level questlons were inter- » B A
spersed in text. It was found in thlS study that text material )f
seemed to be rotely learned and llttle ev1dence of reader 1nteract10n
w1th print was shOWn A reylew of the llterature onyquestioning

by Andersen and Biddle 61975) further suggégted that there was

some dlfflculty w1th studies whlch employed questlons as organizers,

as most seemed to fac1lltate rote rather than meaningful learning

of text. It was implied too that the lltgral level of questlons

used in studies could have been the determlnlng‘factor 1n‘fac111—
'tatlng rote learnlnglb Because of thls amblgulty, however; lt was
dec1ded to use statement advance organlzers rather'than questlons

in thlS study.

Rickards (l976),used.single statement adyance organizers in

his study with collége level readers. In this.-study w1th 75 students,
Rlckards compared the effects of flve conditions on the readlng

recalls of college»students. Two of these conditions used inter—
spersed advance organizers, two'used interspersed post organizers and
one was a control condition. 'In an analysls of the reading recalls

according to the system used byuHowe (1970),,it.wasvfound thathinter—. S e

»

spersed advance organlzer condltlons produced greater recall of passagexnb

Ca . : 'A-‘,' R

1nformatlon than 1nterspersed post organlzers."--*-V?f?"V*””n'*” e

N "Furﬁher the results of.. thlS study suggested that 51ngle

R e s 2 Oves e o
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'statements of a concept at superordlnate level were effectlve advance oo

- organlzers It was also argued that 1ntersper510n of advance organlzers

jin'teXt"would facilitate!subsumptlveiactiVity'aswoutlined‘by'Auéubel.-”‘

‘text have been used in prev1ous studles, thlS type of organmzer and - .-

method of presentatlon of organizer were used in' the present study

- The Influence of Interspersion of’ Organlzers‘.rfi'i‘-t e -

‘.“on Text Proce551ng and Oral Recalls f:~ﬁ_j*«.f

v

'fhjfi*v' “If the subsumptlon process lS ;ndeed the way 1n whlch new T
1nformatlon becomes recorded 1nfmemory, then it is logical~to‘inter*-'
sperse advance\organizers'in text.. Each advance organizer pertalns
to thevsectlon which 1mmed1ately follows and is an abstractlon of 'the
material there. Iflthe reader is alerted to thls abstractlon or maln
ldea,then 1t can be a551m11ated 1nto long term memory As the reader
reads the follow1ng text paragraphs she will be able to select
1nformatlon whlch is most pertinent to the abstraction already held

in memory. When_the next advance organizer is presented, a similar
process:should occur so that/the reader receives a551stance in
developlng'cognitive organlzatlon throughout the reading of the
passage.‘ If the reader were asked to recall materlal the task should
be relatlvely 51mple,for the main ideas of the passage would have been

presented at points throughout the passage and the reader has

"been alerted to 1nformat10n whlch extendethhese. Slnce some readers

~ - St v ey

s -

“u“have dlfflculty lndependéntly organlzlng'unfamlllar‘materlal itfwasf-;Tv

w . . -
] R .
e

decxded to 1ntersperse advance organlzers ln thls study 14Reader3ﬁ“

RS
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and the facts which expand upon those advance organizers.
~ Although many studies of advance organizers used multiple-

clioice tests as a measure of information recalled (Ausubel, 1960,

1961, 1962), it was felt that an indication of whether general ideas

andlfacts felated'to_them could be giQen best if oral recalls of
material read were taken and analyzed. When cral recalls are used
to glean 1nformatlon about what has been read the information glven

should be pure,'ln the sénse that}it.is_not influencedibyta pqst
Qrganlzer 1ngthe“fdrm of a teSt'question.~ The-Lnfinencee on .the .oral

o recalle should ‘be the advance organlzer and the reader's own structurlng

{ nf 1nformat10n Therefore, in the present studyvoral.tecalls rather :
than multiple—choice‘tests were used‘to‘determine.what the‘teader‘
recalled from the passage.

The technique(afusing oral ‘recalls from reading haa been
previously used b?hhickafds and'August {£1975), Rickards and‘DiVestae\
(1974) and hicharas‘(l976). These studies investigated the effects
of advance organizers on the reading recalls of cclleée level students.
In.these studies feading recalls werevanalysed by the method of
meaningful text reduction ‘initially developed hy Cofer (1940) and
modified by Howe (1970) and Rickaras and 5iVesta (1974f. This
method of analysis of recalls seemed to be an effective way te deter—

mine the influence of advance organizers on the reader's organization

ot infétmaticﬁ“and3wasiad0pted'for-use.in the present study.

" studies of Advance: Organlzers at the
Junlor ngh Level S

cal - PN - .

Although there has been a great deal of research w1th advance

SO 7»-,,,«rn\.‘q
PR P, - .\_, "

) organlzers in general,few studles have been conducted w1th students

oo e s attm o . . s e Uy .
Y e el o L [

Y
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at the junior high Level. _Of those studies which have been conduoted;Tf N

‘half suggest that advance organizers do promote meaningful learning
while others suggest the oppOSite or- have non- Significant results.
Allen ] (1969) study With 212 ninth grade students compared

the use of advance and non- advance organizers in- soc1al studies

v./

»material and used'both immediate and delayed,poSttest.‘ It was found

that advance organizers enhanced learning for abOVe aVerage students ’

-

but had no effect on less able students.f Jerrolde(1967).developed"

-

- advance organizers,uSinq AuspbelfS'modeI for use with a.group of 8

ninth grade students reading social studies material and compared  the

perférmance'of an advancejorganizer.group ‘with a modified organizer

group and found no Significant difference
The 1967 study by Schulz,- however, perhaps best capsulizes
the state of research with advance organizers and .junior: high students.

In this study w1th 376 students a groyp receiVing advance

hnd >

‘organizers was compared w1th a group that did ‘not receive organizers. e

v

0 e .

Both éroups were.given‘sc1ence material to learn and dére tested
immediately after the treatment and were given a delayed posttest.
Although no statistically significant differences.were found Schuls
concluded that advance organizers were helpful when students lacked
the processing skills}necessary to organize information independently.
Schulz based his conclusion lon the fact that the differences between
students receiviné advance organizers‘and'those not receiVing the

organizers approached significance. 1In addition, his personal observa-
. L s

‘tions of the.students suggested that students receiving advance

Organizers seemed able to work better independently.



Barnes and Clauson (1975)
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in “an revxew of the research on

advance - organlzers 1nd1cated a need for further research at all grade

and age levels Because of the amblgulty of the results of studles

- of - advance organlzers conducted at the junior hlgh level it was’

\

dec1ded by the Present writer to conduct a further study at this -

level

" In addition . it -is:'at tHe'

a

juniof'highmlevél thdt students are

new concepts are numerous, so that the junlor high reader who has

‘dlfflculty organlzlng flnds it dlfflcult to cope. Ausubel (1969)

:_p01nts ‘out that advance organlzers may be even more 1mportant to

.]unlor hlgh students than adults,

N
for their cognltlve organization may

contain fewer abstract concepts and hlgher order abstractlons

Advance organlzers could be a key to developlng the hlgher level ‘con-

cepts necessary for the students

e

to develop an understandlng of a

'?partlcular passage or: eventually of a total dlsc1pllne For‘these‘Tvv

lreasons it was dec1ded to conduct thls study w1th ]unlor hlgh school i'

students.’

dlfflcultv At the junlor hlgh level, the llterature program expands

to include many different genres,

w1th them and w1th changes 1n style of wrltlng ; In thls researcher s

and students often have Droblems coplng

S

_oprn;on, thlS is partlcularly true of some: types of expOS1tory materlal

-

: It could be that the higher - 1n01dence of factual 1nformatlon, combined
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with,writiné stvles make this'eXpoSitory"iiterature more difficult_to'

‘read. Also. 51nce,as Eisner ' (1972) suggests, llterature too is a "_' vft

o

ffleld w1th its own hlerarchy of knowIedqe whlch should be reflected

s ,‘

in any 51ngle plece of work, advance organlzers,should aid students~

in their apprOach to this haterial. Therefore in the present study,.

P

narrat1ve/exoosmtory Engllsh llterature materlal was selected as an.g;ﬂ:

. approprlate medium to determlne the effectlveness of advance organlzers

‘in aldlng students to organlze and recéfl materlal read.
Rationale for the Examination of
' Certain Sample Variables

Cognitive Processing
Becadse-junior'high school,studentsAare_just entering thé - °
' Piagetian,stage'of5formal'operationsr’th?i? cognitive"structuring.y

omay“contain"few abstract concepts and:higher’leVel”ab%tractions
(Ausubel, 1968). It becomes 1mportant therefore to con31der the
ﬂ'nature of the cognLt;\e processxng done by each’ student and to con—bl;

PR " B . . woere
L T P

ZSLder the ‘kinds” of llfe experiences whlch students may have had whlch

LN -

‘could 1nfluence that cognltlve proce531ng
ALuria (1973) has sUggested.that there are essentially two
types of cognltlve proce551ngkdone by 1nd1v1duals and that both types

"of proce551ng may be done ih a partlcular cognltlve task _Successive-

processing ;ntegrates‘individual’stimuli into a,series~SOfthat'informa%

¢

- tion must be gathered an item at a time, then later drawn together to =

abstract an overriding conceptff An'examplenof this type of pfocessing
.,wouldvbe narrative speech. .Simuitaneous.processihg} on the other
hand,'invoives the formation“of a éestaltsor'idea of a’total process
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{which includes an understandlng of the: relatlonshlps between elements

R

" of.a'set.. Das . and Cummlns (1977) commented that in the readlng process,

succe551ve processrng may be 1mportant for the mastery of 1n1t1al

.

decodlng SklllS but that hlgher levels of fluent readlng may depend more

. . / S
:on’ Slmultaneous proce551ng - Slnce the superordlnate adv, nee e

L R -

-

- organlzer 1n,th1s.study is;/ﬁ;tatement of maln idea, apd the coordln-

ate statement advance organlzer is a repetltlon of ext,-it could be

—

that those students who do more- succe551ve than’ dmultaneous'synthe-
e o . )

e abLeAto;utilize the superor lnate adgance orqanlzer as a;: framework g T

e e B ot -

;ffor the other 1nformatlon processed durlng readlng. ‘In the’ present‘.

'study a,tesf//as made of each student s cognltlve proce351ng usrng

/—-/ -—
-

";,T/fwﬁlf The Test of Cluster1ng°1n Recall orlglnally developed by Bousfleld

- P
ER. &

(1956) 7 These scores'were then correlated w1th the student 'S overall

}performance to determlne whether the type of cognltlve synthe51s done,_L g

.‘dld have an effect on performance:

‘Life Experience Factors

Accordlng to the Gestalt psychologlsts (Perklns, 1969),
.whatever lS learned is learned in relatlon to total llfe experlence.

Further, 1f the derlvatlve subsumptlon theory of meanlngful learning

) 1s accepted (Ausubel, l968),then past experlences w1ll have a profound

' effect on new learnlng. It 15 dlfflcult therefore to determine
.. /

'preclsely what is. 1earned because of a partlcu\ar teachlng method or

" what is learned because of an 1nd1v1dual ] prev1ous experlence.

]



However, 1t ‘has. been suggested (Broom and.- Selznlck 1969)’that

—

S

» 1nd1v1duals with a 51mllar soc1o economic - background would have had '

31mllar ‘though not 1dent1cal experlences. -For the present study,

therefore, students were selected whose soc1o economic backgrounds

.

were 81m11ar. Further the cholce‘of‘eighth grade students .ensured

that most studentshadfone'year of-academic experience in the same
juhior high school. The experlence ‘with a ‘common academic- program,
,helped to control for- dlfferences ar151ng from varylng teachlng

L

methodologles.

o Reading Aé;ievement P S > N

L}

s . ) . d
S e o "_lthough reSearch‘has suggested that 1t 1s not necessary to
deCOde very word: durlng the readlng task that in fact such an approach

' may be extremely 1neff1c1ent 1n terms of readlng comprehen51on (Smlth
~-19'71), most theorlsts have suggested thag comprehen51on is enhanced

ﬂlf the reader is famlllar wrth the conventlons of prlnt and has

:establlshed a readlng vocabulary (Clay, 1972) ‘ Readers who have
‘dlfflculty 1dent1fy1ng words -in- context or. who have not developed

some basic readlng comprehen51on skllls are 1nev1tably going to have

. problems when confronted§~1th a lengthy passage of text. They may
spend SO much tlme 1n decodlkg that little content ls comprehended
Slncerlmmedlate short term memoryvis overloaded'with1rnformation.(
Similarly,,readers unable to.associate detalls; understand cause/eftect
relationships or abstract main ideasjwould have difflculty-with
reading. Since’these reading factors would.undoubtedly have anleffect

on readers, students in remedial reading classes were eliminated from

the present study and the reading achiévement of the study sample was



regarded as a factor which could possibly influence the study findings.

Reading Time

Rickards in, his 1976 study with coliége lével readers suggested
tﬂat the time restriction which he had placed on reading tiﬁe could
have limited the develobment of/sﬁbsdmptive activity. Because oﬁ this
and because the present researcher was concerned with the anxiety l
which could bevimposed_on junior high readers by é time—limitea
feading, no limit was placed on reading time in}the present study.
However, becaus; reading time could have had an effect on the amount

and kind of material recalled, a record was kept of reading times @

and this was examined in concert with the results of the study.

Verbal Inteiligence

Several studies have indicated that there is a correlation
between level gf intelligence and reading agility (éoldberg, 196¢) .
Further, i# seemed logicél to obtain a measure bf verbal intelligence
Jfecause an underétanding of vocabulary and a facility with language

4

could have an effect on the reading cémprehension of students.
Students whose verbal inté&ligence was low might have difficulty with
reading ctomprehension simply because the language was too §ifficul£.
In addition, Ausubel in his stﬁdies suggeétedvthat advance organizers
of a superordinate nature provided most benefit to those college
level students who had low verbal ability. It could be that this
would also be true for junior high.level studenfs.. Since so few

studies with advance organizérs'have been conducted at the junior

high level, in the present study record wés kept of verbalintelligence



and correlated with performance to determine if Ausubel's conclusions

. were also true at this level.

Summary

In this study reading is viewed as an active thinking process

\
\.

in which the reader feliés on\and appiies all of his knowledge of lan-
éuage and the world as sné atﬁempts to reconstruct and expand upon the
content of the message presented to her by the aqtnor.' Since print is
one way of tran§mitting knowledge, reading can alsb be seen as a way of
gaining knowledge. Researéh suggests tnat knowledge has a étructure
and that if the learner ‘or reades is to meaningfully 1earn‘ﬁaterial,
she must, develop a cognitive organiéation tnat reflects the  structure,
of knowledge. The tneoretical ;iewé‘and research p;esented in Ehis .
chnpter suggest that advance organizérs are one way of aiding(the
readef.to Hevélop ?Vcognitive'structure that would enhance meaningful
learning. Presented interjected in text these advance“organizers aid
~the reader in the proce551ng of pertlnent 1nformatlon ‘Because of the
nature of tne readlng that is required in content area subjects at the
junlqr high level, it seems that advance organizers may be an effective
aid for these students. 1In this study therefore the use bf advance

organlzers 1nterspersed in text to facilitate junior high students’

recall of information gleaned from reading was investigated.




Chapter IIT

THE DEVELOPMENT AND EXPERIMENTAL DESIGN OF THE STUDY

B i REUE R “ S Lo "

"The design of the study will be discussed in this chapter.
The chapter will also include a description of the student population
and the sample, the selection of the. reading passaée, the Writing“of

the organizers, the Test of Clustering in Recall, the treatment pro-—

cedu;es and the statistical treatment of the data.

The Design of the Study

The purpose of this study was to investigate the effects of
interspersed advance organizers on the reading recalls of eighth. grade

Students representing a range of reading achievemerit of low to average .

to high comprehension. To achieve this purpoge the study was conducted

in three stages. The first stage involved the selection of aﬁ
appropriate passage of narrative/expository English 1iter§ture material
and fhe writing of superordinate, cogrdinate and interjected advance
organizers for this passage. The second step consisted of a pilot
study to assess the extent to which advance organizers aided students
in producing reading recdlls and to assess the validity of the passage,
method of recall analysis and of the data colle;tibn'methods. The
third and final stage involved the collection and analysis of the data.
In botﬁ tpé'second and third phases of the study, all student responseg
wefe t;anécribedlfrdﬁ audiotape and ahalyzgd'both qualitatively and «

o

Qﬁantitatively.

32
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The désigd essentially can be described as a single factor
analysis of variance with four levels of treatment procédure. The four
levels of treatment were the four advande organiier conditions. In
additiqn“ggr;elatignsvyere‘dompgétedfﬁo determine whether, performance .
was significantly related to factors sucd as reading aéhievement,
verbal intelligence score, synthesizing ability, language arts scores

and reading time.

The Student Population and Samples

The population from which fhe research sample was chosen con-
sisfed of sixteen classes of eighth—-grade studentslfrom two large urban
junior high schools. These schools, identified by £hé school system
as.ca:taining predominantly middlé Socio-economic/ciass students,
were assigned to the researcher by central office personnel from the
School system in‘which the study was carfied out, One of the schools
-containing eight eighth grade cldsses was de51qnated by central office
personnel for the Dllot,and the other school, also with eight clasdes
of grade eights, for the main study. .

Sixtgen students from a population of~200'in eight classes
were selected from one school for tHe pilot study and 80 students
from eight ciasses were selected from the populatlog of 260 in the

other school for the main study Crlterla for the selectlon of these

students are discussedin the next section.

Selection of thé_Samples
VR\"

Scores on the Stanford Reading Test administered in the spring of

1977 and obtained from students' cumulative records were used for both

¢
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pilot and main study. Students were selected so that proportionate
numbers of high, average and low aéhievingAreaders participated in

ﬁhe study. For the main stddy, highAréaders were defined by the
,,researcherfé;:those achiévinguat orvabove the.8§thf9?ngnt;%ef9an9éﬁh'“*'
words and paragraph subtests of‘the test;;average readers were those
achieving between the 30th and 84th percentiles inclusive; and'low

N

reade;é were those achieving below the 30th percentile on both sub-
tgsts. fivé students whose first languagé was noé English and sixteen
who were in remedial readiﬁg classes were oﬁitted from the sample.
Once these reading~achievement cétegories were'estabfished, studéntg
'were randomly sgleéted for both the pilot and the main study by

choosing every fifth student, so that for the pilot study there were’

four high; eight average and four low readers selected and for the

~
-

‘main study'there were twenty high, forty average and twenty low readers

- =

selected with ‘equal numbers of males and females in each category.

This student sample waS_then randomly assigned to four treatment
groups so that each group in the main -study had five high, ten average
and five low readers and that theré were equal numbers of males and

females. The four groups.are outlined below.

Treatment Group 1: ‘The Superordinate Interjected
Advance Organizer Group v

These students were asked to read the test pasSage containing
superordinate advance organizers interjected before the first two
paragraphs and before each of the following two-paragraph se@ments

and before the’ final single-paragraph segment.



Treatment Group 2: The Coordinate Interjected
Advance Organlzer Group

. These students were. asked to read the test. passage containing S

Qe s

o . TR Ly . O R
coordlnate advance»organlzers Lmter]eCted as des Flbgi'ﬁQp Treatment . - ..
v o 2 ,9‘ "fo El ,( . v’».‘* RN ; : . .

Group-l.

Control Group 1: The Interjected Statement Group

2

These Students were'.asked to read the test passage cbﬁtaining

statements 1nter]ected as descrlbed for Treatment Group 1. .

Control Group 2: 'The Uninterrupted Reading Group

These students were asked to read the ‘test passage‘which was,'

@

divided into two—paragraph segments but whlch d1d not have any inter-

Jected.statements'or organlzers between each segment.

.

Control of Sample‘Variahles
An attempt was madevto control for language andbverbal
1ntelllgence because the research cited in Chapter II indicated that
these variables could have an influence on student perfcrmance'in a
. reading task. - ‘ ' 3 |
All subjects selected for the study spoke Engllsh as a flrst
language and d;d not manifest any language dlfflcultles to the

researcher during the interview. Those students who were involved in

remedial reading classes were also omitted from the sample in an'attempt
to control for pOSsible'difficulties with word identification. Infdr4

,

‘mation related to intelligence - was obtained from the students‘fper-

formance in 1976 on the Canadian Lorge-Thorndike Intelligence Tests,

Non Verbal and Verbal Batteries, Form A, the scores of which were
é . . )
entered‘on studéents' cumulative record cards. All of the 200 students

.
L
¥
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" who scored 85 or above on both the verbal and non verbal subtests were :

considered to comprise the popglation;from.wh;¢h the fingl sample of
eighty was drawn. Scores ranging from 92:-to 108-are.considered,by_‘_'“
'z',n:;fnﬁ‘gﬁé,ﬁﬁtﬁ§;é1ﬁp.be)5V9r§§§,¢while:al§cpf§;aboVé lOSqiSnaboVeuaVe:@gev;_y

G P
N b "4‘\ wia > L.

and below 92 is below average (Lbr@e, Thorndike and Hagen, 1967). °
2 In this study students in the average, above average and

”bélbWxaVeragefranqe,ere"prQPdrpioﬁgtelyadigtributed;across,grogps_
(Table 3.1). - The mean scores of each group fofjthg»verbal aﬁd non

K] Cn . .,

verbal subtests respectively were as: follows: . —_— ?r
- . ... Treatment Group 1 had a

et

-

mean verbal score of 105 and a

Py Ly [T
N 4

mean non verbal:score of 110.95.

2. Treatment Group 2 had a mean verbal score of 105.3 and a-
'T'meaﬁﬁnéhrvérbalgscbre:6f-108f95h

y

3. Contrél Group 1 had a mean verbal score of 107.05 and a

S mean non verbal score of 109.05.

ekt ~
i <

4. Contro;;Group 2 had a mean verbal. score of-loﬁ;BS'and.a
mean non'verbal'score.of i10.4. .

in©

Since an analysis of variance of the vérbal*scoxes re&eéled
no significant difference at the .05 level, F(3,76) = 2.74, the

groups can be regarded as homogeneous in terms of intelligence scores

©

on the verbal scale (Table 3.2).
~ In addition a further analysis of variance of mean scores on

o

the Reading Words and Paragraphs subtests of the Stanford Reading . Tl

Achievement Test suggésied that no significant differences at ‘the .05

level, F(3,76) = 2.74, between groups existed (Tables 3.3, 3.4).
S ;

However, slight advantages in reading achievement were noted for the
N
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Table 3.2

i

) - !
Analysis of Variance: . Differences .in Means o0f Scores

on Verbal ‘Intelligence -~ . ° -

Source of

'

Degrees of

» Sum of Mean
) Variétiqnh Sauares Squares Freedom F-ratio Probability
Groups .6600 22.00 3
0.15 0.927
Error -1097

144.47 76




Table 3.3

Analysis of Variance: "Differences in Means of Scores

/. on Reading Words
Source of Sum of Mean Degrees of '
Variation Scuares Squares Freedom . F-ratio "Probability
' Groups - . .goqp -, 298:0 .3
0.38 0.76
Error ~ .5886 774.5 76
' <

5(3,76) = 2.76



Table 3.4

Analysis of  Variance: Differences in Means of. Scores
: : ’ on Reading Paragraphs *

Source of Sum of Mean Degrees of
Variation Squares  Squares Freedom F-ratio Probability
Groups © 7 .6305 210.17 3
\ N 0.28 0.83
Error -5655  744.19 76

o 3,7 = 2.7
'95( 6) 2.76



.cdntrol groups}j OVerall however, the groups were con51dered homo;
geneous in terhs of reading achievement and intelligence{'

| H A similar analySis of variance: of SCores from the Test of'
Clustering in Recall showed no 31gnificant differences between éroups
at the .05 .level, F.(3,76) 2 76 (Table 3. 5) It seemed therefore
that the groups could be also conSidered homogeneous in . terms of this

variable.

Selection of the Reading Passad%

Because’in‘most reSearch studies involvino advance'organizers the
reading material tended to have a high number of facts and was expOSi—
tory- in nature (Ausubel, l968), it was decided to.limit passage.selec—
tion to material of this type. Many previous studies involved reading
; material’from one of the sc1ent1fic dlSClpllneS, but it was decided for
this study to use narrative—expository English literature material
because'material of this type was familiar to the researcher'and it is.
an‘area"in'which,adVance organizers have not previouslw been used.

Narrative/expOSLtory English literature material of a biograph—
ical nature was selected because 1t ofrered an appropriate combination
of human interest and factual‘lewel material. ‘Texts recommended for use
by Alberta schools were examined to determine the type of naterial
that junior high school students were expected to’read (Secondary
Language Arts Handbook, 1972). Once this was done, a llSt of this.type
of material, both recommended and supplementary texts, was developed.
From this list the researcher sought a passage that met the following

criteria: (i) the passage was a self contained unit, that is, it had:

41



Table 3.5

Analysis of Variance: Differences in Means of Scores
on The Test of Clustering in Recall

Source of Sum - of 'Mean Degrees of ' .

Variation ' Squares'  Squares, Freedom ~  F-ratio Probébility
Groups - .3701 1.8971 3 . .
g o .151 . .923
Brror 2430 1.3938 76

F g5(3,76) = 2i?6
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‘a recognizable beginning, middle and énd; (ii)'thé average readability'

level of .the passage as determined by the Dale-Chall (1948) readability

formula had to be grade 8.0 to control for possible problems with
material that was'too difficult. kmhe bale-Chall formula which inVolvesf

oo

a count “of words and sentence length to compute text dlfflculty was
‘]udged by Klare (1975) to be an adequate measure of readablllty),

.(111) the passage had to have an approprlate balance between human

-

interest and factual material; (iv) thekpassage had to be of a

realistic length in.order to give the organizers an oppoftunity to
function and to alleviate difficulties caused by a too lengthy reading
time.

o T . 3

The passage.finally”selected'was from Non Fiction II

and was about Louis Slotin, a Canadian scientist who worked with -

theﬂatomicibombr(Appendix C). This passage of:l,025 wordsﬁmet
the criteria 1ist?ﬂ above and had a mean readability level of o ’ ‘

grade 8.0. The paragraph units Fit together in logical»sequence
with each?pafagraph extending the information given about Slotin.
- , ’ - S

In addition, .the focus on scientific chtual material in the .
middle paragraphs made this passage a realistic one in terms of

>

- the types-of materialeiéhthérade students are asked to read

P 3

regularly. - : - T fv

] ) . ' o2 .
Because of the nature of the passage in terms of readability

AP v

”level and the story content, it was determined a valid choice for use

) . : . .
in thlS study. In addition, the writing style, since it is of a
: L]

o

narratlve/expository nature, resembles that of other passages used in

stﬁdles 1nvolv1ng advance organlzers. Therefore, content validity of the

~ ’ : . ! .

g
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passage used in the present Study'is,claimed.
Once the passage'was selected and deemed valid for use in the
study, superdrdinate and coordinate advance organizers were written

and selected in the manner outlined below.

Writing and Selection of Advance Organizers

Superordinate Advance Organizers

Two single statements of the main ideas~of the first, third,
fifth, seventh, ninth, eleventh, ‘thirteenth and fifteenth paragraphs

were written. ,Copies‘of the text passage and the organizers were

| . S
given to three judges, one a junior high schodl teacher, another
; ,

an undergraduate education student who had taken courses in reading,
and the third a psychologist with a'Master of Education in psychology. .
" These Jjudges independently selected the single statement organizer

R

which they thought best represented the main ideas of paragraphs in
the passage. Record was kept of choices of organizers and it was

decided that those statements which were selected by two of the three

judges would be used in the study.

Coordinate Advance Organizers/

After the superordinate advance organize: hLal been determined,
the firsp, third, fifth, ;gventh, niﬁth, eleventh, thirteenth and
fiftegnth paragraphs were re—eﬁamined byﬂtﬂe researcher and - 'a sentence
seleqted from each which did not seem to be a statement of main idea.
The Same three indepéndenﬁ judges were asked to deéerminé whether

these sentences contained main idea statements. ~In all cases judges

agreed that the statement selected did not convey main idea information.

44
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Thié high level of agreement suggested that the_éentences selected did

not contain main idea information and were therefore -different from
it . s

5
2

the superordinate statement ofganizeré.

Organization of Passage ‘Segments
and Organizers. a ) ) "

]

The passage was typed on 210 x 270 mm (8 x 11 inch) paper so

that two parégréphs appeafed on each page (Appendix A)" except the last

page where only a sihgle parégr@ph was typed. Four'copies were made
of the passage. The firstycopy of the passage was ordéred‘so thaF
apprbpriate suéerorginate advance organizers aépearédlbefofe each text
segment and wasvstapled s&, that each'student reggivéd a complete

package. The‘sﬁudents in Treatment Group 1 then received a passage

ordered as follows: supefOrdinate advance organizer, two-paragraph

‘segment, superordinate advance drganizer, two-paragraph segment and

so on until the final segmenﬁ which was a superordinate advance

organizer, single»paragraph segment (Appendix A).

o

et The seccnd copy of the passage was ordered in the same manner.
except.that coordinate statement advance arganizers replaced super-
ordipate stafement advance organizers: The third copy .0of the passage
was. again ordered- in thé same manner but organizers were replaced by
statements such as "This is ;egment oqe..ThiS 1s segment two.ﬁ The

fourth copy of the passage was simply collated and stapled with no

insertion of extra pages.

45
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Collection and Analysis of Data

-

The following section details the method of collection and
analysis of oral recalls as_.well as describing the administration

and scoring of the Test of Clustering in Recall.

Coliection and Analy;is of Reading.Recalls

Students were given one of tﬁe four passages to read. They
were given the folléwiné instructions: "Here is a passage for you to
read. You may have all the time you need but YyOou may not turn back a
page once it has been read. When you have finished reading, I want
you to tell me about the story and I shall record what you say. Do
you have any questions about what you are to do?"

) rvIt should be noted that although students had unlimited
rea@ingﬁtime, record was kept of it. Recalls were recorded on a
San;o cassette tape-recorder and later transcribed for ‘analysis.

The procedure for analysis of recalls was based on one
originally developed by Cofer (1941); later uséd by Howe (1970), and
Rickards (1976), Riékards and August (1975) andbRickards and Di Vesta
(1974) . For scoring the accuracy of reproducdtion of meaningful
components of the mate?ial of the l,OZS—word passage, it was divided
into fifteen segments, each of which was judééd_to have content that
contributed Eéggzﬁéfully to the passage. The important content or
main idea of each segment was reduced to a phrase of around two or
three words and éegménts were scored correct if the meaniﬁgful content

was judged to have been reproduced. To facilitate reliable scoring,

written guidelines were provided giving examples of acceptablé



47

3

versions. For instance in the first paragraph the main idea was
. - ’ El o

judged to be "Louis Slotin was a brilliant youhg scientist" and the
' {

scoring instructions specified that to be sqpred'correct the repro-

duction” had to.be the equivalent of "Slotin wag in science."

In determihing whether facts were.recalléd a similér procedure
was used. In the first paragraph‘items‘such as "Slotin entered
universify af fifteen._ He was born in Manitoba" were judged to be
facts which contributedvto the development of the maig idea.

A measure of reliability was préVided by correlating the
meaningful fecall scores as measured by two independent judgesi One
of these judges was a junior high school teacher with a background.in
réading methodology; ﬁhe other was a third year undergraduate student
in the Bachelor of Education prog;am'at the‘Uni;ersity of Calgary
who has taken some readingréourses. These judges independently
;coreg a random sample of half of the tétal number of free recall
proggcols. The Pearson-product moment @gésglation for;the total
'ngmbgr of  facts recalled was .90 and for the total number of main e
ideaé récalled was .85. These correlations were similar to those
obtaiLed in previous studies thch used the same scoring procedure and

correlaticnal analysis (Rickards, 1976; Rickards and Di Vesta, 1974).

The correlations were of sufficient magnitude to suggest that the
. !

< A2

measures employed-were suitably objective.

The Test of Clustering in Recall
b
This was used to determine the strateqgy used by students in

synthesizing verbal materials. ,The data obtained from this test made

it possible to evaluate the simultaneous synthesizing aﬁility of each

<
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studént.
Thg test as used in this study was the adaptation used

by Latham (1573) of the Bousfield Test of Clustering in Recall

?f randomly arranged associates. The ;ssﬁmptions underlying

Bousfield's and Latham's study was that clustering was a conseqguence

of organization in thinking and recail and’ that it would provide

addi;ional informatioﬁ on the nature of organization of the higher

mental processes. )
The variation of the test used by this reseércher was the- same

as that gsed by Latham (1973). sStudents were presented with a list

of ﬁouns printed each on a.seéarate 25 cm x 8 cm card. The list was

displayed to students at .the réte of three seéonds per word. Three

seconds after the last word had béen dispiayed, students were asked

to write down as many words as they cguld gecall. They were bréviaed

. with sheets of paper which required the writing'of words in columns.

Students were given ten minutes to recall(the list and were reguested.

fo draw a horizonta% lihe to mark the end of each minute. Although

there could have been a distraction caused by the line drawing task,

in actual practice the distractien was minimal.and did not seem to

affect results.

Of the two scores possible from this test, only one,‘Bousfiéid's 

" Ratio of Repetition,was used for this study. This score (RR) is

computed from the number of words recalled in clusters and the total

number of words recalled. The foﬁﬁula for deriving this score is
R . .
= E:I where R is the number of words recalled in clusters and N

is the total number of words correctly recalled. The R score is

~
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derived by adding all of the words correctly fecalled from a single
catégory which follow consécuﬁively, subtracting one and summing all

such scores.

Statistical Anaiyses of Data

To measure.the effectiveness of treatment a one-way analy51s
of variance was employed to test between group variance. Significance
at the probability level of .05 was used as allowing acceptance of ;he
null hypotheses. Correlations were coﬁpleted to determine whether

there were significant interaction effects among population variables

and treatment effects existing.

The Pilot Study

The purpose of the pilot study was to:
., l. 'Test and assess the clarity and completeness of the
finstructioné”presehted before the passage.

2. Obtain an indication of the time required to administer

the Test of Clustering in Recall, have students rgad the passages and

collect reca%ls.

3. Determine the appropriateness of the Passage and the uyse

. »
of oral recalls.
o 7

. 4. Determine whether data analysis procedures would be

effective.

’

5. Discovey whether the organizers functioned as research

suggested.

L4

§

Slxteen students from a populatlon of 200 1n eight elghth

grade classes from one school were selected after an examlnatlon of
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cumulative record cards. Selection procedures were as described

previously in this chaptep.' Students were assigned to groups and

data collected and analyzed as described for the maln study.

As a result! of the pilot study, a iumber of adjustments and
changes were made: —
1l. The range qf reading achievement scores used in the study
was modified to include students below the 30th percentlle This'was
{A@one because the researcher noted that there was too little differ-
entiation between Eeadlng achievement groups in the pilat study
(Tablev3.6). From this table it can be seen that the reading

achievement scores of these students were clustered around the upper

percentiles as measured, by the Stanford. Reading Achievement Test.

Because of Ehis it was felt that performance on the experimentel task
Qould Be'more reflective of the reading achievement of the,studenfs
than of fheAeffects of the advance organizers.\<In addition studies
by Ausubel (1968) and Séhu;z {1957) have not given a definite indication
of the reading achievement groups with which advance organizers were
most effective. Since the present study used adyance organizers at
the junior high level aﬁd few studies have done this, it was felt that
4 more representative sample'of‘readiné achievement was necessary.

N 2. Instructions were modified to exclude the word "remember”
as some stedents felt that "I wanttyou te tell me everything you can
remember about the story" indicated that they were to memorize the

passage.
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Summary

.

This chapter detailed the desigd of the Snudy and the selection
of the samples for both pilot and main studies. The selection of the

passage and writing of organizers was outlined as was the method of

‘statistical analysis selected for the study.

. ™
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ig%»a'A". - '~ Chapter IV
SN . ¢ »

.

FINDINGS AND DISCUSSION OF THE STUDY . . ’

Thl@aﬁpﬁpter wlll present a brief dlscu551on of the assumptlons

’

of the analyslsi%f

these assumptions.

.‘:
findings in direct relation to the null hypotheses generatédffrom'the‘

research guestions of Chapter I and a dlscu551on of these findings.
The final section of the chapter will dl&@ﬁss the correlatlons of
factors considered to have a possiblé”significance for the ﬁresent
H .

Study. [ - v f@_

To investigate”the effects of aavance organizers, both sSuper-~
" hd i

ordinate and coordinate statements 1nterjected within a flfteen—
paragraph text, on the content of the feading recalls of eighth g;adé
readers, the advance organizers éh‘the reading recalls were examigeA’"
through the number ape position of main ideas recalled and»thropgh the
number and position of facts'supporting‘main ideas récalled from té@
fifteen-paragraph passage.

- Assumptions Underlying the : )
Analysis of Variance

Ferguson (1971) Suggests that the following assumptions are
: ‘
made when an analysis of variance is carried out:
1. The distribution of the dependent variable in the popula-

tion from which the samples are drawn is normal.

In the present study, since students were randomly selected
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and asstgned to groups and since students in each group represented
a range of reading ability, it was assumea that the-distribution of
the dependent variable was normal. Therefore, couclusions drawn from
the data should be valid. ‘

2. The variances in the population,from which samples are
drawn are equal.

Tests of homoienelty of variance could be applled to the data

/
/

to determine whether variances were egual. Ferguson (1971) alss
suggested that moderate‘departures from homogeneity would not seriouslyA
affect'inferences drawn ft;m the data. Since in the present study there
were no-serxious departures from homogeneity, it was, assumed that this

condition had been met.

3. The effects of variance factors on the total variation are

ERY: S

MY

additive. . ' gy
Ferguson (l971)’suggested that in most cases there were no
grounds to- suspect the validity of this model; therefore it was
assumed that this ‘condition was met in the present study.
Because +hese three major assumptlons appeared to be met in
the present study, and Ferguson (1971) suggested that in any set of
data these assumptlons are at pest only roughly satisfied, it is

assumed that the conclusions drawn from the analysis of variance

computed for this study were valid.
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: | s
Findings Related to Null Hypotheses -

aNull ;fyébthe_Sis 1
- | There wiil be no significant differencé between treéfment
groups in the mean numbér of main ideas:recalied from first paragfaphs'
of two-paragraph text segments.

‘Figure 4.1 presents the total number of main ideas fecalled
from the first paragraphs of the two paragraph text segménts by each
group};.wheﬁ cpnver?ed to percentagés, thesé totais reveal that Treat-
menﬁ éroup 1 recailed 58.8 percent of ghe main idgas in whe first
paraéraph segm;nts, Treatment Group 2 recalled 36.9 percent of the
main ideas in these segments,.Control Group 1 recalled 35.6 percent of
the main ideas and Céntrol Groﬁp 2 recalled 34.4 per;ent of the main

ideas. Although Informal Reading Inventories suggest that adequatel

comprehension of a passage®is not attained unless readers evidence

" —

understanaing of 75 percent of the passage, it‘could be argued thét
in the reading'inventory situatidh Students have questions available
which provide a frame for tﬁeir ;ecall. In this unaided reEall eitua-
‘tion, however, students were not given ‘the assistance of questions so
that a more valid picture of their‘éwn structuring of the passage
v :ld emerge. It seemed unrealistic to expect that 75 percent-recéll
woulc be obtained when unaided recalls were used, thus the reported
level . of rec%ll were accepted and since the results we;e'all obtained
in tr~ same mahner, they were examined' comparatively. Py
An examination of the mean scores (Figure 4.2) showed that
st dents’ in TreatmentbGrqup 1 recalled a highér mean numberof main

9

-deas from first paragraph segments than any other group. Table 4.1

'

&



‘Total Number of Main Ideas Recalled from

* First-Paragraph Segments
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‘ v . .
Mean Number of Main'Ideas_Recalled from First—Paragraph‘Segments\

N}

9

I

sTreatment Treatment Control Control

e Group 1 Group 2 Group 1 Group 2

© Student Groups

v
t

Figute 4.2

Mean Number _of Main Ideas Recalled from
First-Paragraph Segments
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" Table 4.1

Analysis of Variénce: Number of Main Ideas Recalled from
First-Paragraph Segments

Source of . Sum of

.9

5(3,76)

Mean Degrees of
" Variation Squares Squares Fréeedom F-Ratio Probability
Between
Groups .51737 17.25 3
10.79 . 000007
Error .12145 1.60 76
. F = 2.76
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presents the summary of the analysis of variance on this sgt of data.
From this it can be seen that significant differences existed between
Treatment Group 1 (the'superordinaté advance organizer group) and
Treafment Group 2 and both Control Groups. The ef?ect of the treat-
ments on the recall of the mean number of main ideas from first para-
graph segments was significant, F(3,%6) = 2.76, p < .001. A-further

analysis of this data using the Newman-Keuls procedure of .comparing

ordered means suggested that significant differences existed between

Treatment Group 1 and each of Treatment Group, 2 and both Control Groups.

These findings tend to supgo;f the theory that advance
ofganigers of a superordinate nature facilitate gfeéterirecall of
main ideaé than do coérdinétg advance organize?s,;iﬁferjected state-
ments- or uninterrupted reading; Given the nature of memory as out-
lined previoqsly in this stﬁdy and Ausubel's (1968) theory of -deriva-
tive subsumptioﬁ, the results of the present study relating to the ﬁain
ideas recalled from first—paragraph segments were nop surprising.
Students in Treatment Group 1 had been given the main ideas‘of each
first-paragraph segment in the supefbrdinéte advanc% organizer.
Therefore, thg students in this group weré alerted to the main ideas
of each of these segments befo?e reading them. This main idea state-
ment yould tﬁen be held brieflyvin shért term memory as students read
further to obtain details relatiné to or supporting that main idea.

As subseguent details were read, the initial main idea statement would
be reinforced and ultimately retained in long term memory. When

asked to recall the passage, students would then have ready access to

these main idea statements and would be able to use them to help

59
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recall the whole passage.

The operatron of this kind of abstractlve process is further
supported by the failure of Treatment Group 2 to exhlblt 51gn1f1cantly
different performance from elther of the. Control ngups Gi&en the
nature of the coordinate advance organizer, it could have been,that
this advance organizer actuallyrhncergered with the operation of the
subsumptive process. Students in this group read selected text
sentences twice as‘they read the passage and this'mayvhave cohfused
gg;\attemptsfat their own unaided organization of text material.
Once'the coOrdinate advance organizer was read, it too may have been
held in short term memory, but since few of the'subsequent details
were oirectly related to it, it may have not been'relnforced in \‘
memory éhd would not therefore be as likely to be reproduced.

The similarity of the results between Treatment'Group 2 and
the two Control Groups aiso suggesred that in these groups it could
have beeh the students' independent organization and recall of
information that was opezative in the orail recalls in the testing
of Null Hypothesis 1. It seemed also that the interjection o?
control statements had no 'significant effect on the students' organiza-
ﬁion and recall of main idea.information. ' 4
| . Although it‘cou}d be argued that the recalls of students:in
Treatment Group 1 also reflected their independent organlzatlon of
pPassage materlal the greater average number of main 1deas recalled
from first- -paragraph text segments suggested that the superordinate
advance organlzers were hav1ng an effect on the recalls of bassage

material.



This finding supported Biggs' (1971) suggestion that readers
given céordinaté statements as advance organizers processed text
rotely. The recalls of these readers then would be stored ‘in a form

. similarﬂfo'that in which it was presented initially{ This would in
turn make recall of passage information moré difficult as readers
’ rd

would have no overriding concepts stored in memory to facilitate
recall. Like literal level questions, statements of & c??ﬁiggate

- n .
nature tend to lead.to rote learning of a text and to attending only
to specific factual information (Anderson and éiddle, 1975) . Super-
ordinate statements on the other hand seem to cause readers to attend

more to relationships between sentences within a paragraph and may

indeed cause readers to become more actively involved in the pro-

I

cessing of text material. That this seems”tolbe the case was supported

e
-~ ‘

by the results of the present study whiCh were related to Research
Hypothesis 2.

1

Null Hypothesis 2

‘There will be no significant difference between groups in

N

the mean number of ma;n iaeas fecalled from second paragraphs of two-
paragraph text segmenté.'

Figure 4.3 presents the total number §fAmain ideas recalled
from the second paiégraphs of - two paragraph text segments by eaén
group. When converted to percentages, these totals reveal that
Treatmerit Group 1 recalled 37.1 percent of the main ideas in the

¢

second paragraph text segments, Treatment Group 2 recalled 14.3 percent

-

of the main ideas in these segments, Control Group 1 recalled 18.6 per-

cent of the main ideas and Control Group 2 recalled '19.3 percent of
&
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the main ideas. Once again these percentégee were somewhet lo&er than
would be expected if etudeﬁts had been given.the assistance of questions
to help ;ith questions. The lowered percentages for these seeond
paragraph units also suggested thet the positi;n of the paragraphs on
the pegelcould have influenced recalls of students. However because
differences were noted between groups a comparison”bf'group performance -
was carried out in an attempt to determine the_eelected effects of the
varying treatments.v | |
| An exami;etion of the meaﬁ number of main ideas recalled from

second pdragrapﬁ segments showed that the superordinete advance
organizer group recalled a greater mean number of main ideas (Figure
4.4)7 The effect of the treatments on the recall of the mean numbﬁ}
of main 1deas from second paregraph text _Segments was SLgnlflcant,

F(3,76) = 2.76, pv< 05 (Table 4.2). A further analysis of this data
using the Ne&man—Keuls pr0cedure of comparipg ordered means euggeeted
that significant differeﬁces.existed between freatment Group 1 and
each,of Treétmeﬁt Group 2 aqa'tﬁe Control Groups. No significant:
difference was noted in thejmeaﬁ number of hain ideas recalled, from
sec;;d paragraph units between.Treatment Group é and either of the

Control Groups or between the two Control Groups. It seemed therefore,

v

that superordinate advance organizers did produce greater recall of
main ideas from second paragraphs of two paragraph text segments than
coordinate advance organizers, interjected control statements or

uninterrupted reading/ "y
7

. y, .
This finding suggested that‘stuqents given superordinate

-advance organizers for first paragraphs of two-paragraph text segments
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Table 4.2 v

Anal?sis-éf Variance: Number of Main Ideas Recalled from
) Second-Paragraph Text Segments

Source of Sum of Mean Dégrées‘of

Variation Squares Squares Freedom F-Ratio Probability
iy
Between : _ ’ -
Groups . 3959 13.20 3 :
9.68 .00001
Error 1036 1.36 - 36
!
F (3,76) = 2.76

.95



were able to use this to help to organize 1ndependently the second
Paragraphs of the two paragraph text segments. That is, given the

-
main ideas of the first paragraph, students could select detalls
pertinent to the main ideas of second paragraph text segments. 'The;e
details then could provide relnforcement of main ideas in the second
paragraphs and could be subsumed under them and the main ideas better
recalled later. Since students had been given the main ideas of the
first paragraph seghents, they epuid be alerted to the kind of informa-
tion to be abstracted as main ideas from second paragraph Segments.
This then could enable them to more eff1c1ent1y and lndependently
" abstract the maln_ldeaS'frOm second paragraph segments. Details

related to these independently abstracted main ideas could «gain be

subsumed. under the major theme df the passage. That -this could be

the operation which was occurring seemed to be supported by the sig-
nificant difference in\performance between the superordinate advance
organizer-group and the coordinate advance organizer group andvthe
control groups. Only the Superordinate advance organizer group‘pro—
dnced srgnificantly more recall of main iaeas from second paragraph
text segments. The pProvision of the main idea statement for the first
paragraph segments did seem to aid students in abstractlng and
recalllng main ideas from second baragraph segments. Therefore, it
seemed that superordinate advance organtzers did aid students in the’
independent organization of text materia from second paragraph
segments.

ihe use of coordinate advance organizers,however,may have

interfered with the students’' independent organization of second



baragraph text material thus resulting in a recall of fewer ms . n
ideas from second paragraph segments by the students in this gr oup
than by either of the controls. Students in the coordinate advar.-
organlzer group were alerted to a sentence from first paragraph seg-
ments Wthh contained facts relating to the main idea of that segmerrt.
Slnce the maln idea of paragraph two was not given in thlS oreanléer
condition, students may have attended only to’information related to.
the first paragreph segments. This could then have inhibited the -
independent abstraction of main ideas or facts from the second para-
graph. Alternately those students in the,control'groups were not
Velerted tohattending more to any text segment. The performance of
students.in the two control groups in the recall of main 1deas could
then have been better than that of Treatment Group 2. As can be
seen from Fignre 4.4 this could have been the factor operating here.
The differences were not $ignificant statistically but perhaps with
a larger sdmple and recalls taken at a later time the effects would.
be more noticeable.
>

That delayed recalls may have produced somewhat different
results was aemonstrated in Doake's (1972) study which examlned the
use of reasoning and factual level questions administered before and
after the reading of a passage on the 1ee;ning.and remember%ng of
cellege level stndents. In this study Doake found.that factual level

questions presented before reading resulted in poor immediate recall
of passage materials and that reasonlng questions Qresented before

'readlng facilitated long term retention of ideas and facts rgther

>
- than short term recall. Although it was possible that the results



67

Mean Number of Main Ideas Recalled from Second-Paragraph Segments

2.75
173 1.3
1
' -~
- Treatment Treatment Control Control

Group 1 Group 2 . Group 1 " Group 2

Student Groups

Figure 4.4

Mean Number of Main Ideas Recalled from
Second-Paragraph Segments



.68

of this study were due to the use of questions rather than statements
as.advance organizers, Rickards (1976) aﬁd Ausubel (i968) héve
suggested that the most significgﬂt factor was not whether the
organizers were statements or que;tions but the level at.which the
organizer was written. Assuming this could Sé the case, the findings
of Doake's study can be related to tﬂose of the present study.

The findings 6f the present studyvrewated to the recall of
main ideas from second paragraph tegt segments We¥e further supported
vby'those of Ricka;d's (1956) study with college‘level'readers. Like‘
the present stugy, Rickard's study sﬁggested that groups receiving |
advance organizers of a superordinate @gtpne did producg moreArecéli

of concepts derivable from paragraphs treating different topics of the

age than thdse contained in the advance Organi?eer-

Null Hypothesis 3
/ «

There will be no significant difference between groups in.the

mean number of ‘facts gecélled froﬁ first paragraphs of two—p;régraph
text segments.

Figure 4.5 pfésents tﬁe total number bf facts recalled fro&
thg first parq?raphs df twg—parégfaph text sengnt§ by each group.
When converted to percentages, these totals reveal that Treatment
YAGroup 1 recalled 15.5 percent of the facts iﬁ the first paragraph text
segments, Treatment Group 2 recalled 10.0 percent of the facts in .-
these sggments, Contreol Group 1 recalled 15.3 pefceﬁt of the'fact.:s~
and Control Group 2 réqalled 12.8 percent of the fac;s;

Although the percentages of facts recalled for all groups were

quite low it could be that more facts would have been recalled had
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students had an indicatibn of the type of information to-report.’ Many

v

students. could have reflectedvin their oral recalls a reluctance_ﬁo
take the risk of reporting "wrong" information. This could suggest
that had the students been given a series of questions after the. oral

recalls, the percentages of factual informatign'reported would have
[N . .

been increased. However, it"Seemed significant that the superordinate

advance organizer group did evidence a greatér recall of facts from

first paragraph segments than did Treatment Group 2 or either of the

Control‘Grdups. Tﬂis.suggested that even with the limitations of
oral recalls the superordinate  advance organiiérs aided recall of °

v

factual information.

Figuge 4.6 presents the mean number of facts recalied by each
group from firs; parggraph.seqménts. An analysis of variaﬁcevof
these means~suggéstéd that the effect df treatment was significant,
F(3,{é) = 2.76, p < .05 (Table 4.3). It seemed theréféne that Null
Hypothesis 3 could bevrejected.
| A Newman Keuls procedure was used»to‘compare ofdered mear.s and

significant differemces were found between Treatment Group1l and each

.
¢

of Treatment Group 2 and both of the Control Groups. No sighificént
differences were found between Treatment Group 2 and either of the

Control Groups. It seemed, therefore, that superordinate advance’

' SR ¢ ’ _ ,
organizers produced significantly more facts recalled from first
paragraphs of two-paragraph text segments than coordinate advance
organizers, interjected control- statements or uninterrupted reading

. N

Since students in.Treatment‘Grdup 1 were given the maindceas

of the first paragraph segments in the superordinate advance organizer,
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Table 4.3
Analysisﬁof Variance: Mean Number of Facts Recalled
T © from First-Paragraph Segments
Source of Sum of Mean Degrees of ..
Variation " Squares Squares Freedom F-Ratio Probability
Groups .2244 74.82 3" B .
' 5.2 .002
Error .1075 14.15 76
,76) = 2.7
i F‘95(3 6) ? 6



%&

t could have been that these students were better able to distinguish
facts which related to the main idea, Sing¢e the passage itself would
contain a logical meaning and organizaticn, the. superordinate advance
organizers'would-have given clues to that logical meaning and organiza—.

tion. These clues would have aided students to establish their own

.meaningful learning sets (Ausubel, 1964) and subsume relevant details

under each of these sets. v Since only immediate recalls were requested
of the students ﬁdetails relating to the main ideas would remain

distinguishable and could be readily retrieved. When given a’ super-

:ordinate advance organizer the students were aided to go beyand literal

level comprehension and could begin to develop an ordering of passage
structure which<faci1itated recall of factual passage_material. |
Although no statistically significant'differences were noted
between Treatment Group 2 and either of. the controls, it. is interesting
to speculate about the pOSSlble causes for the louered mean of
Treatment Group 2. Several théorists have suggested differences
between meaninéful and rote learning and memory (Ausubel, l96g)'anda
have indicated that pﬁere were different ways of retention involyed
in each task. 1In meaningful learning and memory, the individual could
arrange her cognitive structure so that there.exists a correspcndence
betueen.that structure and the structure of the material to be learned.
In‘rote learning, however} this intéraction betweer. cognitive structure
and the structure_of’the.material to be learned'or read does not take

place. Ausubel (196é) went onvto‘suggest that if rote learning were

. occurring, informatlon would be 1ncorporated 1nto the cognitlve set

§
as self contained entities 1solated from the learner s established



conceptual systems andvfrom other related material.

.In the present study, the repetition of a.sentence from the
first paragraph segments in the Treatment Group 2 condition could have
caused the readers to regard this information as the information to
be recalled."They might then not have attended as.well to the related
information contained‘within.the paragraph for the task would be per-
ceived as a rote learning one. There would beﬂlessvspontaneous cog-
nitive interaction with print ahd students would recall fewer details
from these paragraphs. The control greups, however, were not faced
with this interference and the organization 1mposed on "the prlnt to
vhelp them ggmember bassage details would tend to be reflectlve of
thelr ‘own cognltlve structurlng '

It could have been too that the effects of the coordinate
advance organizers in cau31ng Treatment Group 2 to regard the task
as a rote learnlng one were carried over to the second paragraph "

_segments, for as can be seen in the dlscu551on below s1m11ar effects

were noted.

Null Hypothesis 4
There will be no 51gn1f1cant dlfference between groups in the
1

mean numt. . of facts recalled from the second paragraphs of two—

paragraph text segments.
. . *

«

Flgure 4.7 presents the total number of facts recalled from
the second paragraphs of two—paragraph text segments by each group.
When converted to}percentages, these tdtals'reveal that Treatment
' Group 1 recalled 14.9 percent of the facts 1n the second paragraph

text segments, Treatment Group 2 recalled 9.0 percent of the facts in

. S



av

Total Number of Facts Recalled from

Second~-Paragraph Segments

120 A
‘ 113

1101 (14.9%)
100 1

90 A 89'"_ 85

‘ (11.7%)

804 ’ . (11.2%)

704 69
‘ . (9.0%)

60~ '
. -

50" <&

40 1

301

204

104

Treatment Treatment Control Control
Group 1 . Group 2- - 'Group 1 Group.2 -
Student Groups
(Total number of facts

i - C ' possible = 37)

~
e

Figure.4.7
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these'segments,vControl Group 1 reealled 11.7 percent of’the facts
and Control Group 2 recalled 11.2 percentzof the facts.

The percentage of facts recalled ffqm second paragraph seg-
ments Qas lower than the percentage pf facts recalledﬁfrom first
-ﬁaragraph-segments. In general, these percentages were too low to
be regarded as evidencing a complete understanding of the passage.
However, again the limitations of oral recalls should be ccnsldered
and it could have been that had some questions Been asked after
reading, students would have been able "to recount more‘detalls.

Ll

Figufe 4.8 presents the mean number of facts recalled by each

s

group from second paragraph segments. An analysis of variance of

p = 4. 0023 p(3,,§m . 2 76 (Table 4.4).

we & -

‘:\
Furtheb'analy51s u51ng the Newman Keuls procedure suggested

that significant’differences'existed between Treatment Groups 1 and 2
and between Treatment Group 1 and Control Group 2. No significant
differepce was found between Treatmerit Group 1 and Co 'rol(Group 1.

. . ) A

Null Hypothesis 4 %hen cannot be completely rejected.
However, it did seem that the effects of the superordinate
" advance organizers did cont¥hue to-aid readers in this group to -
. v J . '

recall facts from second paragraph segments for which no organizers

were given. These results do not correspond with those of Rickards

x
‘v

(1976) «who found that college level readers who were g1Ven advance
" organizers for<related'paragraphs were unable,to yield significantly~
more facts from unrelated paragraphs than a control group. However,

in his study Rickards- had piaced a tlme limit on the readlng of each
.. I's
8 - / .
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. Mean Number of Facts Reéalled from Second-Paragraph
. Segments by Each Group ’



Table 4.4

Arnalysis of Variance: Mean Number of Facts Recalled

B from Second-Paragraph Segments 633 ///
Source of - Sum of Mean Degrees of \
Variation Squares Squares Freedom F-Ratio Probability:
Groups . .3285 109.53 -3 \
1 . 7.33 ' .0002
Error L1136 14.95 76

F 95(3,76) = 2.76
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téxt‘seQment and this could. have iimited the kinds of proeéssing
activities in which readers could engage. In theipresenf study there
were . no restrictibns placed on reading time and this could have
faéilitated the development of subsumptive activity for the second
paragraph text segments. .That this seemed to havé happened was
evidenced by the‘superior performance of Treatmenf Group 1 in.recalling
’(factsvfrom second paragraph text segments. |
Although'statistically significanﬁ differences in performance
{(p < .05) were not found between Treatment Group 1 and Cpnfrol Group 1,
it could have been™.that Control éroup 1 contained readers who were more

~

proficient readers in general (Table 3.1) and were better able to

'
«

independently organize these second paragraph segmehts. In fact Winer

and Cromer (1967) have suggested that more proficient readers are those

.

who can spontanecusly segment material into semantically meaningful

.units. . Since Control Group 1 contained more proficient readers as
3
. . . ‘ég 3 S
measured by the’ Stanford.Reading Achievement Test, the differences that

existed between the recalls of this group and those of Treatment \Group

: . ;
1 became even more pointed. It the superordinate advance organizer

waé indeed the factor which influenced the reading recalls, then the

use, of such organizers could have a profound positive influerice in the

de\gopmelr}t of ré‘adi'rxé comprehension in word—_by—word re%ers. .t%

“'fhe effectiveneés.of‘superordinéte advance organizefs on the
Areadihg recélls in the>present s&udy was most drématically'noted when
their influence o@ the recalls of main‘idegg and facts ffom across

the whole passage was examined.

\
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leferences in Performance of Groups in Recall of Main .Ideas
and Facts from Across the Passage

When the effects of the treatments and controls were examined

across the passage as a whole, significant ditferences were found in
\
both the total number of main ideas an& total number of facts recalled.
'/\l

For main ideas across the total passageA Treatment Group 1
recalled 49 percent, Treatment Group 2 recalled 26.3 percent, Control
Group 1 recalled 27.3 percent and Control. Group 2 recalled 27.3 per-
cent. Figure 4.9 shows the-mean number of main idegs recalled by
indiyiduals.in each group. Significant d;fferences were found at
the,.Ol'level,,F(j,%6)_e 4.13 (Table 4.5) for the effects of treatment
and a further analysis using the Newman-Keuls procedure suggested
that significant differences éxisted between.Treatment Group 1 and
each of Treatment Group 2, Control Group 1} and Control Group 2.
However, no'srgnificant differences uere found between Treatment
Group 2 and either of the Control Groups.

The sa?e’procedures carried out with total facts recalled from
- across the passage suggested that Treatment Group 1 recalled 17“5§§?r4
cent of the possible facts, Treatment Groupf2 recalled 9.6 percent of
the p0531ble facts, Control Group 1 recalled 13.7 percent of the
possible facts and‘Contrpl Group 2 recalled 12.1 percent of the
possible facts. An analysis of variance revealed significant differ-
ences in the;effects of treatment at the ,Oi~ie;ei (F(3,765 =>2.76;
p <..05) and arfurther examination using’ the NeWmaaneuls comparison
of means suggested that Treatment Group 1 was slgnlflcantly dlfferent
lfrom Treatment Group 2 and both Cont'ol Groups (Table 4. 6)

)}
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¢ Table 4.5

Analysis of Variance: Mean Number of Maih Ideas Recalled
from Across the Total Passage .

4

Source of Sum of . Mean . © Degrees of F-test

Variation Squares Squares '  Freedom @ = .000001
. . _ _ \
Groups L1774 59.15 ' 3
_ o ‘ & .
, ' 14.31
" Error | Se3141 43 76 €
5

| F.95(3,76? =-2.76
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Table 4.6

Analysis of Variance: Mean Number of Facts
' from* Across the Passage

>
Source of Sum of Mean ‘Degrees of F-Test
Variation Squares Squares Frdedom a =..00027
1 e 3 : L
Between v ‘ .
Groups .1051 350.55 3
, _ »3
R 7.15
Error .3728 49.06- - 76
’ & ’m o
o

F_95(3,76).

2.76
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It seemed ﬁherefore:that éuperordinate advance organizers

were having an;gffecﬁ on the recall‘of information. from across the
total passage. Héwever, it must also be considered that .the total”

. i L
amountvof-information recalled by each group from_the‘gaésaQe was
not at a xevel that could be considered a significant measure of

comprehension. - As previously mentioned this could have been the-

result of the use of oral recal¥s as a measure of text understanding.

”,ffﬁé‘posing of some questions after the recall mightihave‘givén some

]aséigﬁéngevto those students'wﬁofﬁere'feluctant to take risks;and'
the results migﬂt have imﬁroyed. 'Whether or not this idcfeasé in”
gercentage of’main ideas and facts ;gcalled wodldfindeed»écgur has
yef‘to,bé dete#mined.

"COrreIéEions for Total Number of Main Idéas
“and Total Number of Facts Recdalled

-

Pearson product—momentAcOrrelationfcoeificients were calculated’
for each of ‘the four groups to compare theftotal numbeér of main ideas -

recalled and the total number of facts reclalled with selected sample p

. o . : . . . N . /1
variables. The selected sample variables were sex, reading words,

v

reading paragraphs, verbal intelligence, cqgnitiVe synthesis, language
arts scores and reading time. In addition a correlation coefficient

o, T - - o -
'was calculated to determ:ne the ;strength of the relatjonship be

-tha.reéall of main idéas éﬂd the recall of facts. /-

/
/

From Table 4.7 it cap be seen that 51gn1fldant g)ﬁltlye
. correlat1ons ‘were fouqd 1n‘Treatment Groups 1 and. 2 and Control

’Group 2 between the total>numbe: of main'ideas and total number of

v

"facts recalled. Control Group 1 did not evidence a positive correlation

|
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Table 4.7‘

t

>
s

X ’ . i )
Correlations Between Total Number of Main Ideas "
Recalled and Selected Sample Variables

Treatment

Control Control

N = 20

b

*'Siénifidant at p

2
»

M

Treatment
\ Group 1 Group 2 Group 1 ‘Group 2
] »
Sex ) -.204 -.300 . 245 .243
] o ) . an
Reading Words .044 .224 ,426 - k21
Reading Paragraphs .047 .081 .228 .189 .
Verbal Intelligence .078 .166 ..017 o115
Synthesis ) .426 .232 .502* .054
Language Arts . .2 .541 .056 .058
Reading Time -.616* .140. .350, -.089
N ., . : ' o
Total Number of -
Facts Recalled .843% 7530%* ;241 .706*
A
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between the total number of main ideas and total number of facts
recalled but did show a positive correlation between total numbe;(of
h . o

‘main ideas and the type of cognitive synthesis done by students.

Slnce the correlation between cognltlve synthesis and number of maln

1deas recalled is p051t1ve in Control Group 1, 1t could have been that

»

.*_

those students who were prlmarlly 51mulbaneous synthe51zers recalled
‘more main 1deas and as they read would not have attended as carefully
to facts: In Treatment Group l,_however; it could have been that

once students were given the main idea they‘could thdn have been.
able to attend more carefully to supporting facts and could recall

both main ideas and supporting facts. Treatment Group 2 on the other

hand may have been alerted by the advance: organlzer condition to
:’attend to facts from flrst paragraph segments and, therefore, mlght

also have attended teo majn ideas from these segments._ Thus a weak

positive correlation would exist between- number of main ideas and -
\ .

facts recalled by Treatment Group 2. The' -positive correlatlon exhibited

in Control Group 2 between number of main ideas and facts recalled
“could suggest that students in th;s group who recalled a main idea
were likely.to also recall supporting facts. The existence of this
type of correlation was not unusual lf the subsumption theor? of
memory is accepted as‘viable (Ausubel, l968l. If these students had

a main idea already ln memory,’since only immediate recalls were taken,
it could have been a'relativelyﬁsimple task to recall a detail

" related to that main idea. - |

The only other significant correlation represented in Table

4.7 was in Treatment Group 1.  The significant negative correlation

L
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* . o> ' - ' o
found in this group between the number of main ideas recalled and

reading time seemed to suggest that when superordinate\advance

E]

organizers were used students could recall more main ideas after a

shorter reading time". Given the main ideas Of certain segﬁents in
the organizer condition students could have been able to make
| ¢ . : ’ . ’ )

efficiént use of*reading time. This seemed to provide-verification
el

'ovaickards' (1976) thebry that readlng tlme would undoubtedly have

an effect on the type of proce551ng of text in which students would N

u

engage.
Turning to the correlations betweenvthe recall of facts and

y ) . o
selected variables, it was interesting to note the.significant

positive correlations between reading achievement. scores on both word
. . C .

and‘paragraph subscales and the number of facts recalled by Treatment”
‘Group 2 and Control Groups‘l and 2 (Table 4.8). There were no - . '
_significant correlations noted in Treatment'Group 1 begyeen total

number of facte recalled and either oﬁ*@he reading achievement scores.

It could be that tot this group, the Supetordinate advance organizer
provided sufficient aid for the students so that any difficulties
with reading were alleviated. Since these students had been given
main ideas of eélected paragraphs in the treatment condition} tnose
students who might have had difficnlty‘with tne task of_egtfacting
and recalling mainAideas were given help. This would not have been
the case in the othet three groups and their resultant performance
could have been more ‘affected by their- readlng achievement, thus

resulting in significant positive correlations.

In Treatment Group 1 the significant positivé correlation
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”Table 4.8
( .
’ - Correlations Between Totél‘Number of fgcts i
Recalled and Selected Sample Variables .
) S
Treatment Treatment Control Control
R "Group 1 - Group 2 ‘Group 1 Group 2
Sex ¥ -.275 .125 .200 .209
. L ! . : o .
Reading Words .293 ..550% .637% .451%
Reading.Paragraphs .265 T .528% .493% .480%
’ Verbal _,Intgll‘iger;c'e A " .208" .448* -301 .464
Synthesis .271 h360*__ .106 =215
\;-ya@:ag‘e Aids L461% 475% 5o« 252
L Reading, Time 687 147, -.297 -.090
“Total Number-ofv‘ - _ .
Main Ideas Recalled -843* -530* ©o.241 -706%*
k st T \ |
N .
N = 20, )
* Sidnificant at p < .05 ¢
-~ )] -
- - 1. -
*
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‘l ’

'betw%bn readlng time and number of facts recalled suggested that w1th
: o .

,greater reading ‘time, students recalled more faGts."%hls'suggested
that when, students took a longer tlme to read the passage,.they could
have been attendlng more to details of/the passade rdther gbatho

“

' )\
the maln\ldeas In fact slnce thlS correlatlon was posltlve and the

correlation between readlng tlme and main ideas for th;s group*was ’

‘ E . * o : ,‘ ot S .
. negatlve, it could have been that those studgnts who readfthe‘passage

{_than others. It is difficult in‘this-study to arrivecgt'a”deflnltlvef

-

reason for these correlatlons between readlng time and°¥otal number

- ]
kS

of main- 1deas and: facts recalled so readlng tlme mlgﬂt be a v%rlable
'3 . . . :
for any - fu%ure ‘study to carefully con51der

The other 51gn1f1cant correlations noted’ in . Table 4 8 were
in Treatment Groups 1 and 2 and Control Group 1 between Language

'Arts scores and total number of maln 1deas Yecalled SpeculationA

i

on the reasons for these correlatlons are tentative. The Langhage“

"Arts" scores were derived from teacher made tests and as such-mlght
- .,

be qute sdbjectlve. It could also be that the nature of the

tests was such that recall of detail was more 1mportant than recall

A

of main ldeas but sincé&{he exact nature of the tests was not deter}h



{
groups was lower than is usually accepted as reasonable measures of

°

of main 1deas and facts from both first and second paragraph segments.,_

R R « v

"‘Howeyer, 31nce the percentage of total 1nformatlon recalled by all

. : -
e ‘ . o

] A (S Y

comprehens:.on, the res)ults of’: the study may not be- readlly &erallz—'“'

-~

able. o ‘ o o .
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s **  Chapter,v - . o ST o
oo . . : - ’ v h'",,”/‘_
SUMMARY, CONCLUSIONS AND IMPLICATIONS o CAY

Thls chapter will present a brief summary of the study, thef

malﬁ flndlngs and conclu51ons In addltlon, further 11m1tat10ns,.
. - ' q
1mp11catlons of the study for the teachlng of readlng compmehensron

N

and suggestlons for furthe‘.research will also be discussed. ) '1A

Summary of the Study "

B

Thls study was de51gned to lnvestlgate the effects of’ advance
‘organlzers, both superordlnate and coordindte statementsblntenjeoted 4
w1t..n a fifteen- paragraph text, on the eontent of the oral recalls
of eighth grade readers. The effects‘of the advance organlzerg were
‘examlned through the number‘and posrtlon of main 1deas‘reoalled-and
through the humber and position of facts supportlng main ldeas recalled
_from a fifteen-paragraph passage. A sample of 80 readers, representlng

a range of. readlng ablllty from low to average to high prof1c1ency

was selected from an initial populatlonvof ZOO-eighth grade students.

The Stanford Reading Achievement Test, words andiparagraph
reading scores were used to obtain-a measure of reading proficiency-for
all subjects. In addition, Verbalvintelligence_scores‘based on the‘
Canadlan Lorge- Thorndlke Intelllgence Tests, Level 4,'Form A;were
, obtalned from the cumulatlve fecord cards of<§ii subjects A measure
Of synthesizing’ahility was obtained from the Test of‘Clusterinq‘in»'
Recall (Bousfield in Latham, 1973) administered-by theyresearcher.

- The Saﬂple for the study uas diyided into four groups of

!
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,twentsttudentSIEach as folloWs.

1 oo

\passage contalnlng superordlnate advance organlzers to read Treatment

)
e

ALy
. IR

.

9l

Group 2. whlch received a passage contalnlng coordlnate advance

' et X

organlzers to read Ccntrol Group 1 which~ recelved a passage con- °

Yo

whlch recelved only the passage to read.

" .,
\‘lv N ’ xt

talnlng 1nterjected control statements to read and Control Group 2

Students from each group

»

were.met'1ndiVidually.and“following therr silent reading of the

.

passage, oral recalls were taken. .

.". e

ot i Z

The oral recalls were transcrlbed and analyzéd accordlng to

!

the procedure developed by Cofer (1946) and modlfled by. Howe (1970).

by 1ndependent judges to determlne the number and p051t10n of facts

and main 1deas recalled: from the passage.

kS

The data were analyzed u51ng a one-way analy51s of varlance'

followed by a Newman-Keuls procedure for the multlple comparison of

means. . In addition,

determine the possihle influence of selected student sample variables-

on the study.

iy

Main Findings and Conclusions

5

Pearson product-moment correlations were used to

I

3

-

Four research questions and hypotheses were posed and an

analysis of data was made 1n§an attempt to answer these questions:®

-and hypotheses

Research Question 1

r

Will superordinate advance organizers interjected before each

‘tWo-paragraph text'segment produce greater recall of more main ideas

from the first paragraphs of two—paragraph text segments than coordinate
' P . . .

Treatment Group 1 whlch received a

-
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. . - . B . \ . s . . . ) .
-advance organizers, interjected control statements and uninterrupted

reading?

Null Hypothesis 1

There w1ll ‘be no sxgnlflcant differences between treatment

groupévln the mean number of .main 1deas recalled from flrst paragraphs -

of two—paragraph text segment%v » ' f_ . i
“p oLevel of significance: p Ol)

’ M M

The mean performances for  the four groups were 51gn1ﬁ1cantly

4

dlfferent (p < .01l). These findings did not snpport the null
- hypothesis; therefore,it'was rejécted.
A further analy51s of the data suggested that onLy Treatment

roup 1, the superordlnate advance organrzer group, ev1denced
s1gn1f1cantly superlor pérformance in the. number of main 1deas
recafled from first paragraph segments. This-suggests that the
superordlnate advance organlzers arded students. who mlght have had
dlfflculty 1ndependently abstractlhg main 1deas from the. passage
Since there were no 51gn1f1cant dlfferences between Treatment Group 2.

.and either of the Control Groups in the nimber of main ideas recalled

the above conclusion seems'substantiated.

*--Research Question 2 . ; : SN v N

Will superordinate advance organiaers interjeeted in text
before each two-paragraph text segment produce recall of more.main
ideas from second paragraph text segments than 1nterjected coordlnate
-advance orggnlzers, interjected control statements or unlnterrupted

reading?

94
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. Null Hypothesis 2 - .

“

There will be no 51gn1f1cant dlfference betwagn groups in the

J
mean number of'maln 1deas recalled from second paragraphs of two-

-
r

. paragraph text segments..

. N v : '-’ (Level of significance: p <.0l)

-

‘The mean performancesﬂfor the four gronps was significantly

v

- . . *

" different “(p 2 .0l) . These findings were furtner analyzed using the
NeWman-Keuls proeedure. It was.found that Treatment Group 1, the

superordlnate advance organlzer group, was 51gn1ﬁ1cantly superlor in

.

recall of- maln 1deas from second paragraph,text segments to Treatment

Group 2 and"both of the Control Groups. No‘significant differences
were foundxbetween Treatment Gronp 2 and‘the Control Grcups. Nuli
Hypethesis 2 %as, tnerefore,'rejected. . . 7_ - ' o .

” dn»this measure then superordinate advance organiiers do seem.:
to.aid'readerS'recall;information of a main idea nature. . Given the ’

main ideas of first paragraph segments in the superordlnate advance

e

organizer condltlon, students seem then to be able to use thlS

informaﬁion td help abstract main ideas from second'paragraph.text
segments. - ,
b

Students in Treatment Greup‘z and the Control‘Groubs did not
have this aid and had to independentiy_abstract this main idea.
information and the reﬁultant.recalls ShQWed.less eﬁidence of main
ideas:t;om these seccnd paragraph segments. This suégests that in
‘readlng, students glven superordlnate advance organizers for a portlon

of the material read, may be able to use these organlzers to help

“them independently organize related material'for which no specific

95



. control’ statements or‘uninterrupted"reading?

indicate rejectlon_of the'null hypothesis.

' organizer is given. However, care must be taken ‘to ensure that the

v, '

advance organlzer is of a superordlnate nature for, as can be seen

from the present study, an organlzer not at thlS level may - be of no

I3 N ’

assistance or may even 1nterfere in ;ext’prdcessing.

' segments than 1nterjected coordlnate advance organlz, S, interjected'

Null Hypothesis 3 B ) __-”‘ \\\;—’//;’/,/f

There w1ll be no 51gn1f1cant dlfference between groups in the

Py

'-mean number of facts recalled from first paragraphs of two- paragraph

text segments.
| (Level‘of signifiqance-' p < .01)

‘The mean performance of Treatment Group 1, the superordlnate o

:advance organlzer group was 51gn1f1cantly hlgher than that of ' 1 ‘ -

Treatment Group 2 or elther of the Control Groups These_findings

n
s

Agaln, although Treatment Group l recalled 51gn1f1cant1y more

facts” than Treatment Group 2 or the Control Groups, there were no

'
.

51gn1flcant dlfferences between Treatment GrouprQ angd the Control
. . 3 s = N . ’

Groups. This suggests that,students glven»superordinateradvance e

organizers were able to select “facts related to or supporting main

ideas more‘efficiently'than others;"The superordinate advance
. ' . . . ¢ . » , <

organizers may have given clues to the meaning of the passage and

K
K



hedped establlsh a meanlngful learnlng set wh1ch Stlll allowed detalls

relatlng to the main idea to be dlstlngu15hed. Alternately sQUdents

s

1n the other groups mlght have had dlfflculty abstractlng the maln

idea from passage detalls and mlght have rnever’ developed an overrldlng

concept under whrch pertlnent detalls could be subsumed This.suggests

_that if students are expected to recall detalls from readlng, a super—

N

ordlnate advance organlzer mlght aid them 1n selectlng pertlnent

1nformatlon. o ST e L e e N

<

Research Hypothesi's 4. RO - '

. Wlll 1nterjected suoerordlnate advance organlzers 1nterjected

in text produce recall of more facts from second paragraphs of two-

/

paragraph text segments than 1nterjected coordlnate advance organizers,

'1nterjected/c0ntrol statements of unlnterrupted reading,

Null,HypothesiS'4 o ' _ e

There w1ll be.no srgnlflcant dlfference between groups 1n the

‘mean number of facts recalled from second paragraph text segments.:
" | (Level of 51gn1f1cance p <.0l)

The mean performance of Treatment Group 1, the superordlnate

advance organizer - group was s1gn1f1cantly hlgher than the mean per—

o formance of Treatment GrOUp 2 or either of the Control Groups (p < .Ol).

These flndlngs suggest rejectlon of the null hypothe51s.
It seems from this flndlng that students who received super-,
ordlnate advance organlzers were, able to use these organlzers as alds

to abstractlng main- 1deas from second paragraph segments and then
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selectlng facts to support these maln 1deas. 'There.seemed to be some. |
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ev1dence that there was a subsumptlon process occurrlng(ln the super—"

ordlnate advance organlzer group whlch enabled students both to
. ) (A { e SR ! :
'abstract maln 1deas and subsume related detalls under these abstrac—;
. ‘ : : S :
.tlons, That thls subsumptlon process was not occurrlng to a great

&

'gextent in the other groups seems ev1denced by the 1ower level of

performance and the lack of dlfferentlatlon in performance of these
groups It seems therefore that- the use of superordlnate advance

~

organlzers for certaln portlons of a, text mlght then be: beneflclal
in ‘aiding students-organize'and'recall‘details fromfrelated portions

Generalvconclusions

o - .
L On the ba51s of the flndlngs reported in thlS study, the '

- ’ . E T . e < N ’
<, . ’ . ‘

! ’
- . .

follow1ng general conclu81ons were drawn."

LR

1. Superordlnate advance organlzers 1nterjected in text ,

begsre each two—paragraph segment enabled students to recall more

main ideas and facts from flrst paragraph segments than diad coordlnate

- -

- advance organlzers, 1nter3ected control:statements or uninterrupted

.

readlng a '
‘ » ‘, . ‘ » ‘ ] : . o
o _2,‘vSuperordinate advance organlzers 1nterjected 1n text

‘before eacH'two—paragraph text segment alded students in the

1ndependent organlzatlon and recall of maln 1deas and facts from

Second paragraph text segments. e

’

3. Coordlnate advance organlzers 1nterjected 1n text before

(-,

each two—paragraph text segment dld not prov1de ald to students in
- : #

the recall or organlzatlon of maln 1deas or facts from elther flrst

.

on



‘or second paragraph segments of the text, Tt seems therefore that

the t?pe of advance organizkr used would probably have a significant
effect on the student's organization and recall of text material.
o . B N \ . . }‘\
' Limitations

In additiog to the 1imitations cited iu{Chapter}I, the
fo11owing li%}tations must be cqgsidered in interpreting these
findtngs: i - ° B

1. Although significant differences between groups were
noted wulch suggested that superordlnate-advance organlzets proutded
better recall of main 1deas and facts from the passage, the bercentage
of information recalled must aise 5e considexed. None of the ggoups
recalled more ‘than 60 petcent of the passage mater;;} as 1nd1cated by
the analys1s of ora;»teealls. Accotdiug-to measures of comprehehsion

suggested by most informallreading inventories these percentages do

not indicate adequate comprehension of the text‘materialq'thus any

“conclusions or implications drawn from tﬂis,study should reflect this . -

inadequacy. However it should also be noted that the majorlty ef
1nforma1 readlng 1hventdr1es are basedwon the reading of narratlve
material. ‘Slnce exp051tory material, because 1t is wrltten in a
dlfferent ‘'style and tends to be more™~factual in nature, is more
difficult for teaders (Ausubel, 1968), it could be that the results -of
this study refiect a valid 1nd1catlon of‘the performance of ]uulor
hlgh students with this type of materia;.“

2. The extent to which the attitude of the studénts towards
. reading and school in general affected their perfermance is_hot known.

4
A
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3. The extent to whic content of\the pé@sﬁge was familiar
' A% :

to students is not known. An a tempt was magle to {control for this
by the use of. material not usually covered An or before the elghth
grade science curriculum and by selecping the passage from a text

which was not used in the school. 1If the content of the passage was
¢ .
novel, thebfthe influence of background 1nformat10n on recall wouid

o <

~
be minimized.”

4. The use of oral recal%s to determine comprehension,

Ky

although good in an experlmental 51tuatlon, is not”praefibal in the

_classroom Differing results mlght have been obtained if students were

¢

given a written test affer’reading,/asked to take notes thrdughout

reading or asked for written recalls.

5. Reading time in.this study was unliﬁited. ResultSAmight
' have differed were studentstgiven a specific time limit for reading
N v l . I3 . !

r

the passage.

Implications of this Study
\

This study has 1mpllcatlons for the teachlng of reaﬂlng and
study skills at the junior hlgh level

1. Major purposes or goals to be achieved from: the reading
of a specific Passage could be outlined for the students. These
goals then would act as superordlnate advance organlzers and the
students, hav1ng these concepts in mind, would be able to read
purposefully, abstracting pertinent main ;deas and concepts. . Havéng
learned to use this aid, ,the students may then' be able ;o independentiy

B

abstract main ideas from portions of the text for which no direct

X b

N
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assistanoe isagiven (Rickards, 1976).
| 2. .Superordinate advance organizers given' to students could

be used as central ideas forAindependent notetaking. Skimneriik‘(l976)
has suggested that written'notes facilitated the recall of text
material. Thus it seems logical that superordinate advance organizers
given to aid organization and recali from reading combined with
“writteh,notes organized aropnd theée“superordinate concepts woulov
. become powerful study aids and should also bevconSidered by educators.

3: Supetordiaate advance organizers by providing an over—
riding concept could be particularly benef1c1al in heiplng students
read materlal with a hlgh 1nformat1onal content In liter{ture,
providing students with some general overriding themeevof severak'
}pieces of work may help them to schematize and uodefstand the
individual works. h

4. (Weinef and Cromer (1967) have euggested that_a number of‘ -
poot readers fail to Comprehend because they tend to be word by word
processorsn%g tnformation. The superordlnate advance organizér, 1f

’
it is 31mple and dlrect in nature, could help these readers by giving
them the main idea of a passage. These readers might benefit from

the.ftamework for reading provided by the sqperordinate advance
lorganizers. Given this framework they mlght begln to engage in the‘;
‘semantlc chunking of material described by Smlth (1971) |

5. In textbook material the ‘use of superordinate adtance
organizers interjected before passages of technical information may

'heipfétddeﬁts abstragt'essential concepts. Combined with questions

of literal, inferential and evaluative levels constructed for use



i

after reading, the superordinate advance organizer could provide an

excellent conceptual framework for the reading of difficult material.

could provide superordinate advance organizers which would relate the

new concept to be 1earned to those previously encountered and stored

in long term memory. In this way the teacher would be able to assist

-

the student develop a conceptualization of the logical content of the

whole subject. ) .- . . ‘ 7 4

v

[y

- Suggestions for Further Research

3 -~ S
«

The following suggestions are made for further research'with
junior high school student§:i
1. A comparative Study”of the use of Superdrdinate‘advance

‘organizers with high, average and low achieving eighfh gfadewreaders

to détermine Whether the O£gaqizer; benefit one group more tﬁgégzﬁa
another is!appropriaﬁe. If’this study is"c;nducted it is suggésted
that boph/immediate;éﬁa delayed recalls be\taken tdidegerﬁihevif the
effects of the-organizers'differ'pv;r time.® !

- 2. A study of the use of supérordinate advgncevorganizérs

with homqgeneoﬁs groups of readers but followed by both brél recalls

and questions after reading to test comprehension needs to be done.’
1 , . s .

'

This would help deteimine whether the superordinate advance organizers

combined with questions produce adequate measures of reading compre-

’

hension. -~ .= . . , . ,
3. Further research with advance organizers and reading-

material other than literature may be conducted.

6. In the teaching.of4reading or any other subject,'teachers'
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4. A long term study involving the teaching of a spec1f1c

area w1th the use of superordlnate advance organlzers would contrlbute

to the understanding of organlzers in specific settings. - ) N

& .
5. 'Since there had been few studies conducted with the use of

advance organizers for junior high students, the students in the .
Ppresent study were selected so that they represented a range of hlgh
average and low. achieving eldhth grade readers. Further studies could

",
be conducted in whlch the effects of advance organizers on the compre-

< //

hension of low achieving readers are compared with the effects of

advance organizers on'high achieving readerst A comparative study

such as .this would give valuable insights .as to the value of advance

t
3

organizers in remedial reading situations. ,

e

6.  Further research which examines more closely’ the effécts

of statements of facts from the passage and the effects of dlstractlng‘

statements on the readlng recalls of students would glve some insight

.

as to the prec1se nature of. the ‘type of advance organlzer that alds

. [y -
| .

readers

7. It would be benef1c1al if a further study were conducted

- u

whlch tested specifically whether students are able to recall the‘

main idea of the whole passage. This information would help to

determlnevwhether-students given advancetorganizers for passage

segments are .able to synthesize these organizers to develop their own

’

‘

concept of the main idea.

;o=
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" Concluding Statement . e

The evidence présented in this stuéy sugéests that super-

v

ofdinatg advanée organizers.interjected in text aid‘eighth-grade
students in the recall 6f facts and main fﬂfas from Engllsh literature
mate;&gd; This suggests that the use the sUpergfdinate
organlzers in subject areas may aid elghth grade students who are

hav1ng dlfflculty coplng w1th the- 1ncrea51nq amount of prlnt they -

are expected to read. C o oo s
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Louis Alexander Slotin was born in 1912 in Winnipeg,
Caﬂada. AAt the age of fifteen he enﬁered Win;ipeg}s
Universi;y of Manitoba, and reéeived his master of

science degree at thg‘tender age of twenty-one. ' He

studied physics for four years at the University of

v

London and got his Ph.D. in 1936.
© In Y937 he was in Chicago apparently on his way home
to Winnipeg, when he ran into Professor William Harkins

an atomic chemist from the Unilversity of Chicago.
. TN :

Harkins said that he badly needed an assistant for -
cyclotron work, but he had no money to pay an assistant.
Slotin immediately went to work for nothing a week——?

salary for which he worked for almost two years.
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'

4

Slotin was involved in a secret atomic bomb project

with Professor Harkins from Chicago.

i
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His work ‘at Chicago University‘led him directly'into.

the Manhattan District, the Super-secret waftime atomic
project. He worked for a time in, Chicago, then a{.
Indiana University, and later étvOék Ri&ge. In late
1943, Slotin came to Los Alamos, when ‘the job of actually

putting the atomic bomb “together was started, and there

he began to tickle the dragon's tail.

So much for the bare facts. ' The\bare facts, of course,

do not answer the question: What kind of man was Louis

Slotin? "No man," John Donne wrote, "is an island ungg

himself." Yet Louis Slotin was ‘more nearly an island unto

3

himself than most men. ¢He was very reserved. "Louis was
a sweet guy," one of his former cclleagques has remarked,

"but no one has ever got to knowbhim really well."
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Even so certain well-marked characteristics of the man

emerge. -In the first place, Slotin was a brave man but

brave in an odd sort of way. "Slotin had a positive
liking for dange?,“ another”of those who knew him' says.

"He always seemed suffering from an inner tension, and

He was always very quiet. But he was quite happy'when

e !

‘he was'doingjsomething dangerous. "

This hankerind for danger led Slotin to péster the

anhattan DlStrlCt authorities to allow him to accompany

the flrst atuﬂlf hnmbe to thelr Japanese targets, as a
|

. scientific»observer,‘ When the authorltles refused Slotln

ﬂiwas depressed for weeks.' And the same strange hankerlna

_~—

7‘no doubt led Slotln to become the Manhattan Dlstrlct s

“chief.’ practltloner of the art of thkllng the dragon s

S

o ]
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The liking for danger led hlm to Manhattan DlStrlCt

: where he performed a very 1mportant experlment w1th

the materlel fo; the bomb.
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This expetiment was not a kind of scientific Russian

roulette which Slotin and the other young phy51c1sts

at Los Alamos thought up to relieve their boredom It

was a vitally important experiment, absolutely essentlal

to the bomb maklng process——and indeegd, it is still

ess%ntlal today. ) | . A

;iséionable material (uranipm 235 and plutoniuml is

queer stuff. Below a certein size and weight, a lump of

this heavy grey metel is no more dangerous than a lump

of lead. But. it has one characterlstlo whlch may. one day
, . _ . : . %

destroy civilization as we know 1t. For 1f a certaln'-

.amount of this metal is brought together all in one place

a chain reaotioo starts within the méss-Of metal. It ie

N - _

~ the chain reaction, of course, which lends to the

at&ﬁic bomb the power to blast a whole ‘city. The amount .

of metal required for the chain reaction to start is

called a critical mass or a "crit."

<
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‘The Crlt, or Crltlcal mass?

~>.-.:4 ‘4 . . T :
.

can be calculated theorétlcally but theSe calculatlons

are never precise.

wthh produces a chaln reactlon



But how much is a crit?, There were and are ways of

calculatlng theoretlcally the amount of materlal

necessary to form & critical mass. But such calculations

can never be completely prec1se Be51des, in order to

,;get maxlmum eff1c1ency or kllllng power, the 51ze of

‘the crlt had to’ be determlned under varlous condltlons

e Ca
A

.

Even today,. for security'reasons, it is necessary to be

a little imprec1se about the experlment that SlOtln
performed in 1946 and which his successors are still

performlng under, very different condltlons It cdn be

sald that the idea was to shove together lumps of flssaonable

materlal in such quantltles and in such relatlonshlp to

each other that the whole amount just went critical. 1In

other words a chain reaction was permltted to begln——thus
establishing the crlt——but was stopped before the material

became dangerously over critical. The problem was to know

when to Stop.
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'“‘Ai“t};.o&g}}‘) .th‘é'r.éh’-wé.s"_af;'p'xé.bnjl'e“m in “'e'stablish:ing t}_ue" cr,it', =

the real danger was not an explosion but radioactivity

_ from the fisSionable materials, ffj'“"'v



e el e T o123

“1
i

-

No'one‘at;LOS’Alamos had;any illusions about the danger
1 - ,
involved. There was no danger that Los Alamoslmlght be

blown off the face of the map . 1f somethlng*WEnt wrong

N ,4_«‘._,,

In orngJfQE,the,maSS'to eprOde, 1t must. somehow be. held

L B R voe .
o . N e

‘..‘ together by.an o:t:>de force——thls is, called: malntalnlng S
‘.-’assemblil Otherw1se‘the power of the chaln reactlon
»automatlcally ‘dlsassembles the crlt In the meantlme,'

1f a true.ohaln reactlon is permltted to get under way,

the crltlcal mass of flSSlonable material becomes brlefly
‘ but rntensely radiocactive. It sends out precrsely the‘

same radloactlve rays as an atomic bomb does when it

expl?des,over a city.

~e, .

'iélotin:had'good:reason to be aware.ofethis"dangér ‘“Beforef'
| the day when Slotln tlckled the dragon S tall for the ,. . .
last tlme,.at least three people at Los Alamos had fallen
vlctim to radloact1v1ty. One of these was Slotin's friend
and‘laboratory assistant’, Harry'Daglian.. Slotin spent

many hours-at his assistant's bed51de durlng the: month

that it took Dagllan to d1e

ﬂ’» . . PINPUI



".Siotin”S‘fffé

nd had died frém'radiation and people

were Worried about Slotin's'own_heglth.
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:P.a*r.,t,,i"c:u‘r_a;«;y-':‘éf,ft‘ex.;;D,agtléén;, died, those. in authorityat - .- - "
Los Alaﬁos worried’about the rédiatibn dahgéf” One Nobel

Prize winnér told Slotin, "I ‘Predict you won't last a

: ‘yeér if you keeé én d01ng that experlment ' But Slotiﬂ

.happlly carried on. . e . )

"Sure - 1t s dangerous, Slotln remamked to one fr1end,1

r

“_ﬁ"butvlt has to be that way One suspects that SIotln, RTINS
 perhaps unconsc1ou§ly,~wanted 1t to be ‘that way"s\\
- . N - to- I
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‘When Slotin was askedytq_perform the experiment just - ‘
'_before'leaving_for Bikini,lsométhing'went wrong and v

PR

the materiak»ieacheaffﬁétérffical'poin%; releasing..
Ao ) : i -
"enbugh’radioactivity”to kiil. - . I ' La
~ . - . -
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Ironically,von May 21, 1946, Slotin was performing

his experiment for wh;t he knew was to be the last ti%e.
For more than two years he had performed the experiment
again and again in different ways and under different
conditions. He was proud of the fact that he had béenv-
chb#en to test the criticality of the world's first
atomic bomb. Now he had been ordered to Bikini to
lpérticipate in the bomb tests there. He was eager to be
off when final orders came to perform the experiment just
once more for the benefit of Scientist X. So Slotin

tickled the dragon's tail just once more and the dragon

lashe? back to destroy him.



APPENDIX B

AN ORDERED LIST OF COQORDINATE STATEMENT ADVANCE ORGANIZERS '
AND INTERJECTED CONTROL STATEMENTS



Coordinate advance Organizers
———=-=tF fdvance Organijzers

He.Studied-phyéicévfor~fbgr YGAXS at the University 'of Léopdon

and got his Ph.D. in 1936.

In late 1943, silotin came to Los Alamos, when the job
of actually Putting the atomic bomb together was started

and there he ‘began to tickle the dragen's ‘tail.

He was qguite happy when he was doing something dangerous.

It was a vitally important experiment, absolutely
essential to the bomb making process—and indeed, it

1s still eéssential today.

Besides, in order to get maximum efficiency or
killing power, the size of the crit had to be determined

under various conditions.

: . . 4
It sends out Precisely the same radioactive rays as an
ot

atomic bomb does when it explodes. over a city.
But Slotin happily carrieq on.

So Slotin tickled the dragon's tai}l just oncel|more andg

the dragon lashed back to destroy him.
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Interigcted Control Statements

This

This

This

This

.This

This
This

This

is segment

is segment

1s segment
is spgment
is segment
1s segment

1s segment

is segment:

two.

-one.

three.
four.
five;_
SiX.
séven.

eight.
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APPENDIX C

UNINTERRUPTED READING PASSAGE



< .
s v e oW

s " o W [

- Lou;s ALexander Slctln Was" bofn 1n‘1912 n’ Wlnnlpeg,'a
Canada. At the age of flfteen he entered Wlnnlpeg s

Unlver51ty of Manltoba, and received his master of

o .

science degree at the‘tendér age bf twehfy-bhe; Lﬁe
studied physics for four years at the University of
London.and got his Ph.D. in 1936.

4

In 1937 he was in;Chicagd;apparénfiy on his‘way»home

to Winnipeg,»when he ran into Professor William Harkinsv

.

an atomic chemist from the University o6f Chicago.

Harkins said that he'badly needed.~an assistant'for 

cyclotron work, but he _had no mcney to bPay an assistant.

Slotin#immediately went to work for nothing a week—a

salary for which he worked for almost two years.

132"
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.Soryuch

LIS - .

c e g 9. Yre

His’ w0rk’at'Ch1cago Unlver51ty Ted hlm dlrectly into

oy e ae Ve " e EN .

€ .
S R - e -

the Manhattan District, the supef-secret wartime.atomio

pfoject.

Indlana

1943, Slotin came'to Los Alamos, when the jOb of actually

'puttlng

,he,began_to t;qkle the’dragqn’s tail.y

do not answer the
"Slotin?-

“Himselsl ™

'himself
a sweet

"but no

He worked for a tlme 1n Chlcago, then at

Unlver51ty, and later at Oak Rldge -In‘late_ "

the atomlc bomb together was started, and there‘;

LAY

_for, the bare facts. The bare facts, of course,

. G

uestion: What kind of man wa& Touis .
"No man," John Donne wrote, ‘"is an island unto

-

than most men. "“He was very reserved. '"Louis was ..

L)

guy," one of his formér colTleagues has remarked,

\

one has'ever’got.to~know him really well."

w¥et -LoWis S1otin“was ‘more nearly an island unto o

-
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,,éﬁqrgejf_Iﬁ~theyfirst¢pLaqe,wSlgtin was a brave man but
. el s L S el e L Te e T e

o ~

'Even 5o’ certain well-marked charactéristics of the man

<a
o
- moy

brave in an odd sort of way. "Slotin had a positive
liking for danger," another of those who knew him says.

"He always seemed suffering from an inner tension, and

- he was always very quiet. But he was guite happy when

fe was doingisometbing>danqeyqus.”
4

PR '

-

This.hankering for danger led Slotin to pester the

'Manhattan DistrictAauthorities to allow him to actompany

the first "atomic bombs to their Japanese targets, as a

scientific observer: When the authorities refused; Slotin.

. was depressed for weeks. BAnd the same strange hankering

no doubt led.Slotin to become the Mahhattﬁn District's
chief practitioner of the art of tickling the-dragon's

tail.:



This experiment was not a kind of scientifi¢ Russian
- roulette which Slotin and .the other .young physicists .

at Los.Alamos thought up to relieve their boredom It

R .. h.
was a vitally important eXperimeht; absolutély e§§ential

to the bomb making process—and indeed, it is still

essential today.

Fissionablé matérial (uranium 235 and plutonium) is

queer ‘stuff. Below a certain size and weight, a lump of
this heavy grey mepal is“no more dangeréﬁs than‘a lump

of lead. But it has one charactefistic which méy,onekday
destroy civilization as we know it. For if a éértain
amount of this metal is brought together all in one place
a chain re&ction starts within the mass of metal. Tt is
tﬁe cﬁain reacfion,'of #ourse, which lends to the

atomic bomp the power to bl?ét a whole city. The amount
of metal reguired fo; the chain reaction to start is

called a critical mass or a "erit."
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“ But how much is a crit? There were and are ways of

calculatlng theoretlcally the amount of materlal'

. . ;. ; . ',/b V’.
necessary to form a Crltleal mass. But such calculations
canﬁneveg be completely precise. Be51de54 in order to

get maximum. efflclency or. kllllng power, the siZe of

-the crit had to be determined under various conditions.

Even today, for security reasons, it is hecessary to be

a little imprecise about the experiment that Slotin

performed in 1946 and which his successors are still

performing under very different COhdlthnS It can be

said that the idea was to shove together lumps of fissionable

material ifA such quantities and in such relationship to

each. other that_the whole amount jﬁst went critical. In
other words a ehain reaction was permitted to begin—thus
estebliehing the crit—but- was stopped before the material °*
became dangerously over Critical. The problem was to know

when to stop.

136



137

-

No one at Los Alamos'hed any illusions about the danger
involved. There was no denger that Los Alamos might be
blown off‘the face of the map 1f something went wrong.

In order for the mass to explode, 1t must sohehow be held
together by an outside force—this islcalled maintaining
assembly. Otherwise the power of the chain re;Ction‘
‘automgticelly "disassembles the‘crtt;;.:In the meehtihe,
if‘a'true chain reaction’is permitted to~get under way,
the critical mass of tiseionable materiel.becomeswbriefly
but intenee;y radicactive. It sends out precisely the

same radioactive rays as an atomic bomb does 'when it

explodes over a city.

Slotin had”éood reason to be aware of this danget. Before
the day when Slotin tickled the dragon's tai; for‘the
last time, at least three people at Los Alamos had fallen
victim to radioactivity. One of these was Slotin's frienad
and laboratory assistant, Harry Daglian. Slotin spent
hahy hours at his assistant's bedside during the month

that it took Daglian to die.



N N A Ci3s

'ParticUlarly after Daglian died,jthose‘iﬁ aﬁthority at
Los Alamos worried about the radia£iop danger. One Nobel
Pri?e‘winner toid Slotin, "I predicf you WOh}t'last ;
yeaf if yo# keep on doing that.exberiment," But Slo&}n

happily carried on. -

"Sure it's dangerous," Slotin remarked to one friend, ; ’
"but it has to be that way." ‘One suspects that Slotin,

perhapS‘unconsciously, wanted it to be that way.

>
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Ironically, on May 21, 1946, Slotin was performing
his experiment for what he knew was to be the last time{

For more than two years he had performéd‘the experiment )
.again and again_in different ways and under different
conditions. He was proud of the fact that he had been

chosen to test the’cripicality.of‘the world's first

étomic bomb. _Now he had been ordered to Bikini-to

i ) .

. pérti;ipate in the bomb'tésts.there: He was eagér‘to be
off when f;nal o;deré éame to é;rfdrm the experiméht jﬁSt
onée moré for the benefit éf'S%iéntist X. Sé Sldtfn
tickled the dragon's tail,justﬁonce more.and the dragon-

lashed back to destroy him.



