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Abstract

L] %

€

The Effects of Gtaphlc Organizer Stzategy Training
. .and Typographical Cueing
' on Chxldren 8 Processing of Instructlonal Text

o

Lpretta‘Noella Di Vita

A . L] L

Fourth and fifth grade students (N=91) participated .in

a six-week training study. The ewxperiment was designed to

'test the effectivenesé of graphic organizer sfrategy training

in comblnatxon with typographical cueing for facxlxtatlng .

recognition and recall of content-area 1nstructiona1 text.

3

During the training ,phase, exper1mental subjects received
instruction and practice in the use of graphic organizegst
Tge control subjects were not exposed .to the strategy.
Subjects, duv}ng the tazggt-test?ng phase, read a passage
with typographical cueing or one without cuéinq. A partially )
elaborated inxe:active-type graph}c organizer accompanied

both versions of the passage. Subjects in the "with strategy

training" condition achieved significantly higher scores on

" an immediate free-recall measuie, than those without

gfaining. Subjects in the "without-cueing" condition
performed-significantly better than those in the "with- '
cueing" condition on an immédiate free<recall test. Thewi‘
results of this experiment reinforce the gontéhtion that

young, inexperfencad readers may'depend upon ins€ructiomal.

2

,interbention, in the form of learning strategy training[

for improved processiﬁg of instructional content.
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Chépter 1

- -

Introduction oot
«. ¥ 3

‘ . , 3 B

Y

. ¢ - Q
* As techpology continues tb flourish in all-‘sectors of

society, its impact is clearly felt in the educational

. domain. Schools hawe become inundated with a variety of

~

educational media. However, upon siftin thfbughﬁthis mound
\ g, )

of innov#tion, the expository textbook used in content-area

( . :
instruction still remains the major form of imstructional

:

resource (Searls, 1980). Considering the textbook's die-hard .

tradition, research efforts directed at the improvement
¥ ' *
of text-design and Xextualpprocessing seem wel; warranted.

. el

Research in these areas becomes particularly justified, if

, T . . . P .
not crucial® given the rampant, inferior quality of standard

téxts (Gagne, 1978; Guthrie, 19#8) and the less Ehan'optimal
processing skills that readers rely upon'when‘tackljnd such

material (Collins & Haviland, 1979). , ' .

!

‘ . e e -
Research concerned with the facilitation of learning

~

from text has focused on both textual and instructional
iy

variables that ma{ntain students' attention to the material
5 » , ) .
being”read (Anderson, 1970; Frase, 1970; Craik & Lockhart,

o’ .
1972; Jenkins & Pany, 1981). What has emerged from this

*

area of research is that better learning of text is
[

determined not only by one variable, but by an interaction
p

between the learner and the instrucpipnﬁl materia£ (Reder,

1980; Alvermann, 1981; Bovy, 1981).

A8 . ¢

LN
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. Reading to Learn y o ' M~

’ actlvely searchlng for meatfing can be traced to early
& A
> A > Humanist cpncerns. Moore, Readance & Rickleman (1983?, in &

y ¥

history of c0ntent area reading 1nstructxon, quote a

?4', ﬂionget Humanist as saying, "to suffer children to read
Fd . - 2 !
f without Bnderstanding is one of the most flagrant cases of
P . . ® ‘ ’
. ' g~%=' ‘incompetent teaching" (Mann, 1894, reprinted in Caldwell &

H ' Q“
% Courtis, 1925). Humanists and progressivists empha51zed the

-

need for students to reason and derive their own meaning

D from what,théy'read (Resnick, 1977). However, educators soon

realized that strategy intervention would be necessary, in

— order for students to advance beyond a péséive, verbatim

role in the reading act (Mdg}e,*Readahce & Rickleman, 1983).

Learning Strategiles ‘ R ¥

S ) B ‘ )
‘The rapport between those variables, inherent in the

\:\““ textuél material, and brought to the text by the reader, can

l'"'

,be activated-or controlled through 1ns§ruct10nal strategies.

4

t .
*Winn (1982) describes instructional strategies as efforts
*

‘'

made to_induce learners to abply the appropriate mental

skills to particular legining tasks. These mentai skills,
> AN

3

whether self-generated, 6£ﬁprombted, funct}on as learning
strategies. Rigney, (1978{ has distinguished between
g "detached" and "embedded" stratkgies. Detached strategies
“ are 1ndependent of the subject atter and usually
generallzable over repeated or vafwlng learning situations

)

- (e.qg., imstructions on note-taking). Embedded strategies,

& 7 . .
& .
- .
- .
’ o 1 ' ‘ '
. . ” ‘ - . '
‘ 0

" The/not1on of the reader interacting with the text and;zﬁﬁ&

1
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e

s A 3

are incorporated directly into the instructional material
. .

-

(e.g., inserted questions). While detached strategies are

flexible, embedded ones cann%t be. bypassed (Bovy, 1981).

el 0

[

Learning How to Learn

' As learners expand their répetoireg of learning skills,

. "

they develop §elf-regu1ating learning prbcesses (Gagne &
Briggs,%19§4) or "learning how to-learn behaviors" (Canglo§,
Taylor &*Altschuld, 1985).' These behaviors.function as
resources that the learners empldy in order fo cope with the

task demands of a given iearning situation. '

Canelos, Taylor and Altschuld caution that some /"/{
A . ) ' "
sthdents'may not develop appropriate learning étrategies

autonomdusly; consequently, tﬁey may be left at a
1. . .
disgdvantpgeﬁ This concern is shared by Weinstein (1978)

when she states that "the assumpti®n-that the abilities
} ' " .
involved in learning are either innate or naturally acquired

by every child is probably fallacious" {(p. 32). Bruning
" -~
¢(1983) lends some optimismsto the perceived stituation by -
asébrting that cognitive or learning pioce5§e§ can be .
trained. T .
, ) - N
e - C b T

Elementary Students and the Textbook

Instruction on "learning to learn" from expository texti
appearsxto'be particularly appropriate for students in the
intermedi;te grades. It is at this stage that éhildren
first encounter textbooks in the classroom. LConside;ing th;

-

textbook as the nucleus of instruction, and that academic

- l 4 %



-

success may be-closely associated with strong reading

-

skills, it seems logical to try to instill such skills in
learners before they develop their own poﬁendﬂally inferior
ones (Adams, Carnine & Gertsen, 1982). .

Smirnov (1973) claims that while most adults formulate’

,a general plan of content orgamization while they read,
children do not. It appears, -then, that elementary-grade
students may be most in need of instruction-imposed

processing procedures. :
N ’ o ’
’ )
Advance/Graphic Organizer Strategy ’ “ s~
Advance jorganizer. Ausubel (1960, 1968)'proposed the

Y] “

use of advance organizers in the learning and retention of

3

meaningful materials. Advance organizers are defined as

shert, introductory passages stated at ayhi§%er level of
: y

abstraction, generality and inclusiveness than the learning

material (1963). Ausubel (1978) . describes the principal

e e e e

~function of the organizer as being to bridge the gap between

what the learder already knows and what he needs to know

before he can successfdlly learn the task at hand" (p. 22).

¥

Ausubel argues that only language can accomodate the
general, abstract and inclusive concepts contained in an’

o

advance organizer. Mayer (1978, 1980) affirms that any
graphic construct that repfesents the top-level structure
(i.e., a general statement followed by specifics) of the,

content will stand as an adyance organizer, ip its own right.
e .

" * Mayer and Bromage (1980) reinforce this point by describing

an advance organizer as a stimulus that serves to logically

° \

-

Y
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44
integrate new information (p.211). Bernard, Petersen &
Ally (1981) concluded that the form of the organizer is not
necessarily an issue, provided that it~offers a meaningful \

representation~of the structure of the accompgnying text.

Graphic organizer. Barroﬂ‘(1969) extended the basic

advancg oréanizer proposed by Ausubel (1960), to include
graphic elements. Hence, the graphic organizer was
developed. Indebted to both verbal and graphic features
(i.e., Lines and boxes), the graphic organizer can represent

the hierarchical ordering of\principles, concepts and ’ /

R}

‘details contained within the body of the subject matter.

[

Like its predecessor, the advance organizer, it also can
establish a link between the knowledge structure‘of the .~

learner and the specifics of the content (Estes, Mills &
. « \

t

" Barron,. 1969).

fal

Content-area instruction. A critical dimension in the

acquisition of content is the ability of the learner to

"

apply comprehension strategies that will.permit her to
’ b
acquire meaning from what is read fCarney, 1978). The graphic
[4
organizer strategy has been recommended for content-area ) 1’/////:

teaching by severél'sourées (Barron, 1969; Carney, 1978;

.

Lunstrom & Taylor, 1978; 'Thelan, 1982; Vaughan, 1982;

Boothby'& Alverfrann, 1982, 1984). Content-arga reading

reéuires being able to handle vocabulary which represents s

abstract concepts involving relations. The verbdl—éictorial

£ -

- L]
ndture of the graphic organizer renders a suitable vehicle

o

for the teaching of relational concepts that are so

pervasive in content-area texts (Gagne, 1970). N

s

<
a

.
. .
, ( .
) .
,

- ) ’ . . . ) ' \\



. ¢ ' .
Singer and Bean (1983) suggest that the graphic
organizer could be a valuable instrument in content-area
instruction since it holds the potential to represent the

. . | .
non-linear 'nature of knowledge structures. - The graphic

]

organizer could function outside the parameters of linear,
q

printed discourse,

.

Graphic Organizer Strategy Training v

Despite the widespread advocacy of the graphic
organizer, research findings have -indicated contradictory
results for the strategy (Barnés & Clawson, 1975; Moore &

b .

- Readance, 1980). Luiten (1980) speculated that mnegative

findings might have been attributable "'to inadequate tiaihihé
il 4

in how to use the strategy. .
Refatively few researchers have extended their attempts

at strategy instruction beyond the inclusion of a set of
’

disposabie instructions. Boothﬁy and Alvermann (1984),

however, did consider extended training as a variable in
Y ‘ ¥

their study of.the graphic brganizer strategy.

Age focus. With the exception of Boothby and Alvermann

Y

(1984) , it appears that research on strategy training,
N . | ’
.directed specifically at the use of the graphic organizer,

has tended to ignore learners in the elementary grédes.

S

The irony in thi's emerges with the realization that

this trajning might be most effective with neophyte learners-

(Sihger & Bean, 1980; Adams, Carnine & Gertsen, 1982;
Boothby & Alvermann, 1984):. It has been suggested bhat

fourth and fift ér@ders' general difficulty in making the

-




.
Y

transition from natrativé‘to‘expository text, might benefit
from graphic organizer instruction {(Boothby & Alvermann,

1984) .

i

\ ’ .

‘Typographical Cueing

' In the intermediate grades,f;hen students receive their
first exposure to content-area texts, it is of paramoﬁnt
iﬁ}ortance that they are made aware of optimal processing
stratégies. However, the~$ometimes diémal state of the
standard textbook (Frase,q”séhwartz, 1979) Aefeats the)
purpose of the prqyisionnof training in such strategies.

Strategy training could be a waste of resources when

textbooks fail to consistently organize material for ongoing

:

learning or subsequent retrieval of information (Adams,

Carnine & Gertsen, 1582, p. 49).. .
One approachwto better organization of textual material

is the employment of typographical cueing devices

(i.e., headings, subheadings, indentation, and segmentation)

(Gunthrie, 1981). ' .

The general consensus within textual research'seems to
] ? B

be that typographical intervention results in positive

learning and memorial consequence§ (Glynn, -1978; Frase &

.Schwartz, 1979; winn, 1982; Bruning, 1983). Still, in light

of the benefits of typographical cueing, some publishers and
authors are reluctant to employ the strategy in éducational
texts. Fowler and Bar}eg (1974) suggest that .one factor

conttibufinglto their %qertia, may be the iesponsibility'to

designate some material as more worthy of reading attention’

1]



y .
than some other.. This "exit from responsibility syndrome"”
may;-in fact, be leaving'th; reader at a qisadvantage,
Glyﬁn (i978) e;plains how individgals learn in a Qelecti&e
fashion, in which “prdpositipns deemed most important are
selectéd out and partfcu}ar study behaviprs are ?éplied to

them" (p. 7). Without t£e aid of berceptual rules, : ‘ TN
répresentéd by typographical cueing, readers are forced to

identify and classify importdng propositions of %nformation

w}thin the limited pa;ameterd'of tbéir own précessind ’ ' .

systems (Frase, 1970). Typograpbical cueing could éxert

some control over th% reader's selective attendance of théqe C
parts of a text that are crucial toward its comprehension ‘ //(
y 4 ! , ’ . 4
(Ausubel, Névak & Hanesian, 1978). ‘ B //
’ ' \\ . I cﬂ ' ’ } // ‘
§ ’ Q ..‘\
* » “//
h.

&
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Chapter 2

Review of the Literature

Prose Learnlng Research = .

In the last ten years, considerable research effort has

been channelled into flnding better ways to help studénts

v

understand and retain informatxon from textbooks. A 11ne of
resea}ch aimed at the acquisition,of imgroved reading
eompxehension has fucused un prose-learning strareéies.
These sgrategies encompass both the reader and ;he‘text.

Dana {1980) has isolated thnse &trateqies most relevant
to the field of prose-learningxresesrch: They havg\QSen

grouped into three categories:  (a) changing the structure
- . . A
of the text), (b) employing adjyhct aids, and (c) developing

learner-igposed techniques {p. 17).

. The first two: categories involve manipulation of the
. . . .

text, while the third addresses the“reader‘s behavior.

‘Changipg‘the strgpture.of~the text can be achieved via’

typogréphical cueing, reading-level modification, and/or
general re-organization. EmpléYing adjunct’ aids, that
support or reinforce the text, invplves ‘the i;éiusian of

objectives, gquestiohs and/or advance/graphié'organizers.‘W

. The third cgiegory invelves }nstructiqnal intervention

gearéd to equipping the learner uith ‘appropriate.processing

skills. P S ' S

*+

The current study was in%ecested xn an’ applxcatxdq/of

v

- the three categories outllned, Thls experlment focused on

H
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" the manipulation of text structure (i.e., typographical

2

cueing), the emplo{ment of an adjunct aid (i.e.,, graphic

Pl

rg'
Ky /{‘m—/

-,

organizer), and the pteparation of ‘the learner (i.e., graphi
organizer strategy training). Tﬁa;research literature
pertinent to these variables will be reviewed in the

v . A

following sections.

I

Cognitive Framework ) . \

The concern -of contemporary research, focused on the
reader and the text, suggests the influence of the'cognitive
paradigm. Researchers of this inclination view the readlng

act as an interactive process between the reader and the

textual material (Winn, 1979; Redei, 1980; Bovy, 1981; Brody,

1981;'Btuning, 1982). The codnitive model acknowledges the

reader's role as that of actlve pa5t1 ipant, rather than

’

that of passive rec1p;ent (W1ttrock, 1979). Cognitive

!

researchers’' have become increasingly interested in finding

‘'ways“to stimulate the interaction between the learner and

the instructional display. One route, towards that, appears
C , !

to lie in the provision of effective instructional

strategies. Rothkopf 971) has suggested thaa
~ . P |

"mathemagenic bBehaviors" (i.e., behaviors that give birth

‘to learning), can be controlled or shaped through strategies

that maintain students' attention to the material beﬁng

read. 1In effect, these vaﬁiables'are manipulations of the :i

{

instructional display (Mefrill et al,, 198l1), as well as of

the cognitive processes present 'in the learner (Bruning, 1983).

TR
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Advance brganizé; Research

o

§ " Ausubel's /theoretical rationale for the justification
o%_the;gse of /the :advance organizer ljes in the contention

that "the most important single factor influencing

N L

learniﬁg is wﬁét tge learner already knows. Ascertain this
and teach him accd:@indly" (1978; p. 163). The advance
organizer could functign as a-link between tﬁe knowledge
that the lea;ner aireaé§ holds, and that‘which he needs to
+attain, ) ) -

Ausubel's theory, postulating thaé aav?nce organizers
bQouid facilitate learning and st%engthen regént%;%?13978;

PR

p. 174), was duestionned by subsequent research.l‘Barnes and
Clawson (1975) found that of 32 sfudies revieweé, 12 :'*
supported the view that advance organizers facilitate
learning, while 20 reported that ‘they do not.

In a reply to Barnes and‘Claw50q, Lawton and Wanska
(1977) criticized the review. They argued that the aﬁthors‘
‘incorrectly interpreted Ausubel;s theory, compared highly_
divergent studies, and showed lack of indepeﬁdency among .
several of the studies ¢ited.

In defense of the advéncé organizer, Ausubei (1978) n
accuses researchers of not having followed his instructions
for organgzer construc@ion. .According to Ausubel, many
researchg;s have not made the organi%er; more general, .

,absttact and inclusive than the subjecg matter, Mayer
(1978, 1980) argues that advance organizers do not have to

represent subsuming concepts not contained in the prose

passages, .provided that the organizer e}plicates top-level

}



structures that allow for the assimilation of lower-level

" concepts. ,

Luiten, Ames and Ackerson (1980)'conc1uded} after a

‘meta-analytic review of advance organizer research, that

)

advance organizers do appear to produce 'superior performance

over control conditions, They note, however, that the

inconsistency of the effects makes generalizations

difficult. They attribute the disparate findingslto the

'

fact that advance organizeérs are difficult to construct

since they rqu&re an understanding of subsuming concepts
extant in the learner as well, as those.contained in the
text. In short, the apparently unreliab;e technology for

advance organizer construction may be to blame for the ,

l

somewhat erratic research findings (Barnes & Clawson, 1975;

.

Hartley & Davies; 1976).
i Pearson and Gallagher (1983) summarize the research

findings by saying:

... all one can say is that advance organizers tend,. .
. . 4

N

on the whole, to help readers; howe&er, their specific
effect is so sensitive to contextual factors... that
few generalizations about their-effect tend to hold

universally (p. 325).

Graphic Organizer Research
IO
The Moore and Readance (1980) meta-analysis, of the

effect of graphic organizers on students' comprehension and

“

retention of text, found little evidence to support the

T

~

»
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Brown's‘(I981) macrowcloze technique for filling in deleted g

13 @

4

curiously widespread praise for the strategy among A «
!
T~
content-area instruction specialfsts. \\ff
A review of the general state of affaits in graphic : -

organizer research indfcates.a recent move (1980-1985) away.

from the original form of graphic organizef first infioduced
c“’ - [
by Barrod'(l969)ﬂréﬁesearchers have shifted their attention

to an interactiveitype organizer resembling Gordon and ‘

o

tex£ structure. : !

————

Alve;mann (1984) describes the modified organfﬁer'as a
paper and péncil task requiring students to compléte 5 -
diagram by using key vocabulary terms from the text (p. 6).

Key terms aqd headings derived from the text serve as

headings interconnected by ‘lines and a}rows: Spaces or d;/
empty slots aré‘p;ovided,\so that while the students read ¢
the écCompanying passage, they write in facts éhat develop

the main idea(s). This form of organizer provides an outlet
“

that could allow the reader to interact with the content

- (Dana, 1980; p.1l4).

Anderson (1969) points out that Yearning is facilitated
when, overt, constructed respodses are made, provided that
the response is relevant to what is to be learned. while
the interactive graphic organiéer insures some dédgree of‘ \

interaction through its embedded response opgﬁ}tunities, the

’

Barron organizer lacks any built-in devices ge protect it

from going unnoticed or unprocessed.- ’

r

Elaborated vs. interactive organizer. Barron (1971)

found significant differences between a graphic organizer

TN
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VoAl
group and control group|of tenth-grade biology students on

. \ _
tes5ts measgring knowledge of biocology terms. Résults of a

test on the general content did not indicate di ff&rences.

These findings could be due tg the nature of ihe organizery

-

employed in the eipériment; The Barron-type.or fully

-4

elaborated .organizer, originally developed for vocabulary

instruction, appearé to be uébful for the presentation and

subsequently, the learner's attainment .of factual ~'{ﬁ
| Lemira,

information 1nvolv1ng c1a551f1catldn and’ categorlzatlon.c

-

In the case of the study p;eviously ciped, the elaborated
~ organizer may not have lent itself to more substantative
learning that is reflective of the subject matter as a

whole and not only a meré“regurgitaéibn of particular ;érms.
~ © .
Moore and Readance (1980) reviewed studies using

A

fully elaborated organizers. The researchers reported that

*

LA .the effect size for vocabulary measures was approximately .30

wi.e.,\tré;tment group nearly 1/3 of one standard -
deviation abeve the control?group). Alvermann (19§4), in a
study employing'a partially elaborated graphic organizer,

% found an efngt size of .98 and .99 for the 'immediate and
48-hour delayed comprehension measures. A compar}soﬁ of
effect sizes suggests that'tﬁe*fully elaboraE;d organizer may

‘influekce vdcabulary attainm;;E, while the interactive
slan£ of E?e Boothby and Alvermann organizer may proﬁote
more meanlngful or non- verbat1m learning.

Dana (1980) employed an interactive gr;pﬁxc organlzer

.

in her study, in response to a spggestlph made by Sm1th
\ . X . AN Y ~



(1973) to encourage learners to use active processing -
operations while reading. Dana's étudy was des&gned to
determine if using a graphic organizer before, during and

after reading would improve 6th-graders' comprehension of

written text. Results indiéated that the graphic organizer
4

did not facilitate comprehensionuof single-theme text, but .

»

that it did facilitate comprehension of multithematic text.
These findings suggest that multithematic text, demgnding Lo
meagingful learning of interrelated ideas and facts, might
be easily Fepresented by the graphic qrganizer‘ . -

v

Advance/Graphic Organizer Stwategy Training Research

)
One problem that surfaces in the advance/graphic
organizer research, is that some students do» not understand
the intended use of the organizer (Dana, 1980; Luiten,flSBO;

Zeitoun, 1983¢ Boothby s 4lvermann, 1984). Kozlow (1978)

holds that if students are unable to understand advance

organizer information, the opportunity for subsumers to be

established in their cognitive structures will not be
\',‘/

realized (p.il46). Hence, the advance organizers would not

have the chance to function as they were designed to, that

is, to facilitate learning or retention.

Generé{zy, the few studies that have investigated the

v

>
effects of extended training in the use of graphic organizer”™

strategy have yielded results in favour of training.
. 1@ one study conducted by Bean and Singer (1983), two
groups, one of which had previously received summarization

training, were instructed in a procedure for-constructing

-

I
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1] ‘ ". .
graphic organizations of history~lesson concepts, while the
’ ¢

th'ird group generated traditional oitlines. Subjects in the

-

graphic organiger group with training, achieved

5 L significantly higher scores than either of the other groups.

AL
# , Barron and Stone (1974) report that in a debriefing

a

session in,a previous organizer study, students without
traihing in the strategy admitted that rather thaﬁ reiatiqg Towe
» the organizer to its corresponding passagg; they treated it‘
as a discrete piece of information. ‘
In“an attempt ta ensuré students’ understanding»and'
appropriate application qf the organizer, Jerrolds (1977)
s iﬁcluded ggéining sesdions in hisvstudy. Although
. P ' v . N ‘
JfﬂfY A‘51gn1f1c§nt’ﬁlffgrences were not found between the T
"instrucéiqp"'condition and the "no-instruction conditfdﬁ“,
. comparisons showed that for several stratified groups, the
subjec;é'benefited éignificantly from the training. |
4Boothby and Alvermann (1984) écknowledged the need for
instructighrin the use of the graphic organizer. Upon
inveétigatﬂgé/gAmeta-analysis on graphic organizer research
> (Moore & Readance, 1980), they suspected that the generally

low effect’/sizes obtained for the strategy.ﬁight have been

el .
1

the result of inadequate instruction, or even no instruction

o

e C at all. 1In order to substahtiate their claim, the

. researchets conducted an experiment (1984) investigating the’

-

R
s

effectiveness of the graphic'organizer strategy for
facilitating comprehénsion and ;etention of 4th-grade
- ( social-studies text.‘ Two conditions were established: One

- I

— , - .
| : =
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condition received instruction and practice, while the other
did not. Results indicated that the treatment group . ////

recalled a greater number of total idea units than the

[ » 4 hd

control group did, for both tﬂe immediate and {8—hour

delavyed tesEing. Tﬁe effécts of training in Boothby a;d

Alvermann's séudy seem to have influenced comprehension ./ ’ ~

scores coﬁsiderably. ‘Their findings become especially -
. :

attention-worthy, in light of previous results from graphic

organizer studies répor@ed by Moore and Readance.

Reading level. As encouraging as Boothb§ and

Alvermann's results may(appear to be, attempts at -
generalizations would demdnstrate an over —enthusiastic

interpretation of the findings. The researchers point out e
- , .
that the students' apparent ability to profit from the L

graphic organizer instruction could be indebted to their
<« .
-above average verbal-ability (p. 334). They relate this '
‘ »

observation to Moore and Readance's report of a large

measure of association (M = ,43) between organizers and /
\ .

_ textbook learning for high verbal-ability subjects.

. had
Boothby and Alvermann's study stands unique among the
J .

literature, since it not only reflects an awareness of the N

need for graphic organizer strategy traiéing, but also
. D

identifies the intermediate grades of being in greatest neled
. - L ®

.
e

of such training.

\ .
Typographical Cueing ' ' ' .

One characteristic that distingquishes expository
textbooks or text-like material from narrative text, is the

1 ° n A\ ]
N 1
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inclusion of Eypogr;ph@cal cueing. Beseagch evidence

(Frase and Schwafté, 1979; Jonassen, 1981; Pebpei, 19841;
éhebilske“and Rotonqo, 1981) 1is ingreasingly indicating the.
importénce of prominantly displayed cueing devices to help

students learn from text.

In.a series of five experiments, Frase and Schwartz,

:

{1979) examined the effects of two typographical

o

manipul%tions, segmnentation and indentation, on learners'

“comprehension of téxt. Results showed that both‘manipulgtions.

A

improved performance over control conditions, with

segmentation acting as -the more potent of the two.

9% ) ‘

Shebilske gnd Rotondo (198l1) compared a standard

BN

?
. typographical layout. with one which contained both

.
typographical and spatial cueing. 'The researchers found

! . . . . e
that/&he layout featuring the combination of cueing elements,
/ T

- imptoved learning and retention of both intentional and

ingidental information.,.

AN

In the first of two experiments, Pepper (1981) tested
the effect of two different styles of computer programming
‘textbooks. One group received outline format textual .

material, while another group received an informal,

-

conversational format:text. Subjects were asked for

feedback on the style'o{‘tegt tha£ they received. 'Their
recommendations for improvement of the texts were encouraged.
Stddents"evaiuations did not/indicaté a preference for

one style over-another; however, their comments-suggesfeé‘

that both formats were less than adequate. 2

- . s ’ . . ) -
~ , ' ' [
A < N
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IPepper (1981) conducted a second éxperiment, using-the
studentsf evaluationSnas ; basis for improvement. The - i
experimental material was redesigned by in;orporating
graphical and £extual aids into ;t. After the revised
matériél was comééreddagainst'the original experimental
text, findings revealed that the improved experimental
;material contributed to higher memory and comprehension
Scores. * The revised format also:received-higher student
Fatings.

Bernard and Janega (1984) inestigated the relative
effects of typographical. eueing and instructions on how to
use a logical:picture (i.e., graphic organizer) as an
, organizational memory aid. Analysis of the data distlosed
a disordinal interaction-.among the three variables of .
typographical cueing, strategy instructions, and reading
abillty.' Upon ;}né?lgrained e;gmination of this
ingéraction, it was found that only h;gher—}evel reaéers
profited from the combination of organizational cueing
systéms. No Aifferences existed for middle and lower-level

!
readers.

It still remains to be seen if such relationships
' > ..

‘ & . :
would surface in-a youhger, elementary grade-level sample.

.,

Boothby and Alvermann k1384) recommended future research
which would include elementary-grade'school children, .

representativg of varying reading abilities, in combinafion
with passages "that vary on the amount of signaling [cueing].

14

present" (p. 334).~% ‘

19 .
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@ . , .
In a response to Boolhby_and Alvermann's suggestion for ,
métho@oldgicalmimprovement, the current experiment proposed f g
'éo extend upon their study>of the graphic organizer atf%tegy,
by investigating the effeété of training on elementary" ,
' 9 . .

" grade-level learners of varying'réhding ability. 1In

add#tion, tygographicai cueing was included as Sno;ﬁer

,
-
. . . "
. variable in the study. ' .
) .
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Chapter 3.

Method ~

4

'Samgle

The sample was derived from two schools (Northview and ol

~

—_

Seigﬁbiry) located in Pointe Claife, on the West Island of '

Montreal. The school communities are primarily Anglophone

ones, cdomprised of lower and middle-class working families. -
. \ *

The sample consisted of 91 Anglophone, fourth and
‘
fifth-grade boys and .girls. Subjects were randomly assigned
to four experimentai conditions (§ee Figur; 1). A control
group was included in the aesign.

Randomization was emﬁloyeq so as to increase the | -
lideliﬁood of'equivalence betweén the- control and the
experiméﬁtal group. In theory, this ensu;e? the ‘
apportionning out of extraneous variables, between the
groups, that could conceivably'have affected. the indepenéent

‘

variables (Cohen & Manion, 1980, p. 161).

|
Experimental Design

The design of the experiment constituted a 2 x 2 x (2)
_.factorial with repeated measures on the dependent variable.
The two between-groyp variables were Strategy Training (with

’

training vs. without training) and Typographical Cueing

+
wl!

*(with cueing vs. without cdéing). The dependent measures .
consisted of an immediate (24-hour) and delayed (3-week)
posttest to assess student performance in terms of

recognition and recall. Since the study was concerned with

<
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Figure 1. Experimental Design.

Y

Strateqgy Training

With Without:
‘Test interval®*
‘immediate same
delayed s
n=28 n=18
same samé ‘
' n=28 -nil?

. * The immediate and the delayed

a

dependent measure.

posttests represent the repeated
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g



23

evaluating the effects of learning sttafegy training,

. . A '
(1.e., process over product), .a pretest was thought to be . f

superfluous, and therefore not included. 1It's omission was

also decided upon, in.recognition of potential testing

*

effects.

Instrumentation \ ' -j

Recognition test. The target passage was evaluated by

a recognition test éomposed of 19 items (see Appendix G).
Two different randomiz®d versions of the test were produéed
(A & B) from a pool of 30 queftion—items created by.thé '
research team. Th; two versions would provide for.
couhterbélancing within the design. Counterbalancing .Was
included as a'precautionary measure to guard,against
possible test-retest effects that could develop betwéen
*immediate and\delayed‘testing. Each test was comprised of
tﬂé following groups Qf items: (a) 7 multiple-choice, (b) 5
true or false, and (c) 7 fill;in-the-blank. All multiple-

choice questions considted of a main stem with four options,

'

only one of which was the correct answek. The fill-in-the-

/ .
blank {or short-answer) items were created so as to require

a single word or a short phrase to answer the question.

Free-recall test. The free—fecafl test precgded’the

;objectivg test (on botg‘testing occassions) in order to

guard against tﬁe bbjective criterion acting és a cue for

subseqhent recall of the target passage. . P
. écdring of the recall protocols was carried out by the

main experimenter and a co-researcher. This scoring was

=



T

scored by the researchers.

24
® L.
écnddcted iq adherence to a master-list of idea units
compiled from the independent evaluations of the target
passages by gix raters (see Appendix Hi. Threé_raters
evaluated the cued ve;gioﬁ of the passage, whilé the

remainder evaluated the uncued versioh. The free—récall

tests were scored by twoc judges, both of whom were blind to

the experimental condition of each Bubject. The recall
protocol for each subject was broken down into idea units.
If an idea unit was recalled as @n isolated eptity, it was

counted as one point. Under the circumstances that an idea

unit was coherently integrated into a sentence or a phrase

\,

containing other idea uhits from the or)ginal bassage, it

was awarded 2 points. - * +

Reading test. Since the experiment was concerned with

the processing of expository text material, Test 2: headirg.

Comprehension, (Medden et al,,.1972), excerpted from the

[%

Stariford Achievement Test Batteiy (Iﬁtermediate Level 1),
was administered to all-subjects 10 days prior to the
commencement of training. It was thought that.these tests

would serve as adequate predictors of subsequent reading
L ™
performance. The reading tests were given to ‘the subjects

IS

by their own reading teachers, in their regular classrooms.

4 ’
Students were allotted 50 minutes to complete the test. The

-

teachers did not inform the students of any link between the

test and thﬁ appendent experiment. The reading tests were

4 \

.
2
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Materials

Pre-training session. A slide presentation entitled,
"What is Research?", was produced by the author, for use in

a pre-training orientation session. The slides illustrated

\
-

the concepts of; (a) research-team, (b) research-question,
(c) treatment and control group, (d) random selection, and
(e} research findings.

Treatment group (training phase). Exercises featuring

short expository passages, accompanied by Boothby .and g
Alvermann—tpr_41982) elaborative graphic-organizers, were
developed by the research team. The passages were extracted
from various publicatibns géared to the upper elementa;y'

grade-levels (é.g; 3-2-1 Contact, Enter, and Electric

Company, published by the Chilﬂrens' Television Workshop;

Hfdden Worlds, Far out Facts, and World magazine published
by National Geographic, and other sources, including World

Book Encyclopaedia.

The graphic organizers were constructed following

-

Alvermann and Boothby's (1982) recommendations for "making

4 . ' .
content reading successful" for grades 4-6. Steps inwolved

in the development of the organizers included: (a) listing

~

on index.cards 'all the words representative of the concept
being ta?ght, (b) arranging the words to show

relationships, (c) transferring that arrangement to paper

and substituting empty shots for certain words, and (4)
. %

presenting the fully elaborated organizer via overhead

transparencies, * S
t




Varied-format tests were designed to expose the
subjects to the test-modes selected for the target §hase of
the experiment.

r

iraining phase (control group). Thred 30-finute films,

from a social-studies series entitled, "Children of the
Wprld", (Canadian Broadcasting‘Company [CBC], 197£); were
selected fér tﬂe placebo activities. Each film'wgs ;qréened
in two 15-minute parts (over the course of.two sessions).  ’
"The films aimed at upper. elementary grade North’Ame;ican
children, were entitled: ((a) "Guatemala", (b) "Thai}and",
and (c) "Sri-Lanka". Four tests were designed, basgd on the
film's content. The formats of the tests were equivglent to
those administéred in the treatment cgnditions and at the
target testing~phasb. These tests'enabled the idvestigat%i
'to monitor the students' progress from séssion to session.
They also functioned to eliminate the threat of "test
éffects” (Campbell ané Sganley, 1963) on the interhal
validity of the invesfigation. The design of éhis s tudy,
.,invoiving immediate and delayed testigg,-rendered it
vulnerable to testing weaknesses. A portion of"the\change
from immediate to delayed pexformance’qoufﬁ’have been caused
by test practice. °"Had the students not been familiar with
the testing modes, the immediate test could have‘tapght them
how to perform on the delayed test. However, witﬂ' more
‘frequent exposure ta the target tgsting formats,idifferences

between'testing occassions would be less attributable to

test-practice effects.
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Té:geﬁ pbase. One expository passage, titled, "Going

~out for a Breath of Gross Air?", was 'selected for the

& testing or tar?et—phase of the experiment. The passage was
Py i s
,(" B - P ( .
& extracted from a social-studies boo§1et, entitled, “
A4

Conserving the Earth's.Natural Resodrces, published by .

Mcdonald Educational Holywell House (London, 1974). This

reading material was assessed by the Fry Readabilé&y

Formulau(1968) as being appropriate for the 5th-grade’

»

- level,

’ v LY

' Two versions of the passage were proddced: (a) with . ‘ [

cueing (336 words), and (E) without cuedng (339 words).
Thése target passages provided for the two levels of the
Cueing wvariable. . The content was held the same for both

versions. Both passages contained the same number of

“  idea units. i , ) ﬂ . ' 9
One pariially elaborated graéhic-organizer was

. constructed, .following Alvermarn and Boothby's directions

-

(1982). The organizer represented the top-level structure

1)

’ . of the target passage.

e . : . N
<y Procedure . ~ e

‘

Pre-training session. Two instructors; one of m the

aﬁthoé, the éther a member of the research team, presented \\\‘

the slide show to all the subjects. Group‘discussion was \\
* encouraged. General questions regarding the nature wnd ' \k\\Qj
" purpose of éxperimental research were answered; however, ) -7

det'ails concerning the design and hypotheses'of the current

study were not divulged. It was explained to the students

2
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, thats they could not be told which group they were assigned

to, since that information could influence their behaviour
in the experiment. Thés explanation was made in an -attempt
to reduce possible Hawthorne effects (D;ew, 1980) that could
result from one group feeling more attention-worthy than

another.

7/

Training phase (treatment groups). Thé trainimeg phase

extended over'a 6-week period. Training sessions occured
once a week for a period of 30 minutes each. These sessions,
or .lessons, were held in "real world” classrooms in the
subjects' own schools. This arrangement attempted to ensure
a degree of ecological validity which may be lacking in more

artificially contrived experimental situatjons (Snow, 1980).
L -

The lessons were conducted by the current investigator

’

S : Iy y .
and a Ph.d candidate in Educational Technology, with

expertise in teaching reading skills. Teaching

b

responsibilities were designated during the lesson-planning

stage, in order to avoid any in-classroom awkwardness that,

could ensue from.having two teachers in one classroom.
Week one. The students engaged in a verbal analysis of

four slides depicting various scenarios (see Appendix RA).

"”\

The instructors encouraged the students to note the details

a

contained in the visuals and to title each scenario. It was

explained that details could act as "clues" that lead to the

main idea expressed’ by the pictures., * -

«

After this preliminary exerci%e, the instructors

introduced the goncept of graphic organizer. The organizer

AN
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was introduced as an aid that would help the students fb

read and study better. This was done following a.suggestion

"

to inform the lediner of the purpose for" learning a
strategy (Brown, Campione & Day, 1981). : It was described

how graphic organizers are composed of different details.

that culminate into higher~order or main ideas. The

[

"instructors presented two slides with accompanying partiélly
) [
elaborated graphic organizers (see Appendix A) drawn on

overhead transparencies.. The slides and correspondiné’

organizers wer; ppojected simultanéously on two ‘adjacent

screens. This arrangement enabled the students to compare

the organizers' top—%ével structures witH their'res¥ective
- ﬂ\’ . ) .

eek twe. The second training session began with the

visual

esentation of three photo-clippings and correspdnding

organizer work-sheets (see Appendix B). Through group

activity, the class isolated important details shown in the

pictures. The stiudents were encouréged to predict the word

or words that would make the most sense in the organizers“

)

empty slots. Their predictions were colfipared to fully

-

elaborated examples presented via overhead transparencies.

L]

A second‘%}ercise marked a transition from visual
2 ’ ey

stimulus material to the use of verbal material. Sfudents

.received an exercise featuring a short paragraph and a
- . . » ) "

partially elaborated organizer, as well as a photograph (see
Appendix B). The information contained in the photograph

was qbt crucial for the completion of the organizer;

v

-
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however, it was included so that the transition from visual’

to verbal stimuluf material would be less abrupt. The'

sthdents compared their attempts at elaboration to fully
eléborated master-examples shown on overhead transparencies.

Week three. This session marked a.complete transition
) \
tp verbal instructional material only. One exercise,

. . . s -'j 03 L . ‘ . '.‘
requiring 1ndlv;igfl practice, presented an interesting,

twist. This exercise provided the reader with a fully

¢

ave to be translated into a

elaborated organizer that would

’ \ . ¢
short paragraph (see Appendix C)

.

After a brief class discussion of the first exercise,

Y L
Ehg students were given a short passage to read and a
* N N - a ‘
partially elabporated organizer to complete (see Appendix C).

A 5-minute multiple-choice test (see Appendix C) based on
the passage‘s/cgnteht followed. . . .
v L

) week four. The students continued with individual

practice in indentifying both sup;tordinate and‘subordinate
ideas innreaégng passagés.K They were given two passages and
accompanying orgamizers to complete (see Appenqix,D)pand
were tested on oné of the reading passages by a S—miﬁﬂté A

objective test, comprised of true or false and short-answer

items (see Appendix D). Correct-answer sheets were made

available to the students. They compared their chq%fes to’

the correct answers.

" 3

Week five. This session continued with two work-sheets
involving reading passages and partially elaborated

organizers (see Appendix E). The students were tested for

' ~

free-recall on the content of one of the reading passages.

y
\

r
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The students' attempts at ﬁecall were discussed in 513559;*

Week six., This last session involved a review of the
== 72 ; . .

nature and purpose of the graphic otganizer. Students

» .

received two- reading passageé with-accompanyind partially

elaborated graphic organizers (see Appendix F). These ‘*

. .

. . L "y .
organ#zers presented a more gpphlstlcated level of »

diﬁficulty than in the previouswsessions. One .exercise

A - .

involved a 5-minute multiple-choice test (see Appendix F).
- , . ; ‘ . ‘
Answer-sheets were prgvided and students' answers were

. ’

discussed in class. -

»

K Training phase (control group). -The "training" phase

for the control grpup was conducfed over a. 6-week period.

Each week'the control subjects were "instructed" for a
. > .- -
30 minute period. The stugdénts viéwed a film for 15 minutes,

-+ after which they erigaged in short drbﬁp—qiscussionsn
'someéimeg followgd by S-minute practice-tests bgsed on the
‘film's contgnt.' These tests were administered durihg the

Q? .éame weﬁgs that the exper;mental subjectg recg}ved testsl

The test modes were.equivalent to those given to the

treatment grdups and followed the same order of appearance.
. A

~ The subjects were informed that these tésts would not affect

.

.
their school grades in any manner.

Target phase (igpﬁdiate testing). -Twenty-four hours
following tﬁe last training session, the first target
" posttest was administered to all subjects. The testing
procedure was conducted at Yoth schools involved in the

study. Testing for the first schodl (Northview) occured in

N L

L
o o
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the morning, wgile gesting for the other .(Seigniory)
procéded in the afternoon of the sape day. The Eﬁbjgcgs
were tested in their own hoﬁe—rbom’clqss;ooﬁs by an external
-monitor. It was assured to the éubjects that their scores
on thé tests would not influence ;ﬁeir Fegular school grades.
in any manner. | ) |
Subjeécts were giéén 30 minutes within which to complete
the test requirements of the posttest. All subjecEs were
giyen a test backage prelabelled with the corresponding
squect's name., The envelépés conta}ned one pencil and
the follg@ing 3 pagési ka) directions, (bt/térget-passage
(cued oi‘uncued), and (c¢) pa:tially elaborated v
graPhic—oiganizér (see Appendix G). The subjeéts were

-

told to remove fhe‘three sheets from the,envelope and
ftalgurn the directions-sheet face-up on their desks. _f )
Tﬁey'wefe asked to read the directions carefully and to
ﬁrocéde as spgéified. Tne subjecﬁs were allowed 10 minutes
_within which to read the targef'passage and to Eomplete the
'orgaaizer. ‘Théy were informed tc turn their‘giEELI'face;
down on éheir desks, once they had finished. They were
permitted to draw on the reverse side of the directions-
sheet while waiting for others to finish, if they so
de;ired? After the first 10 minutes, the students were _
asked to return the papers back into their énvelopes._ All
the envelope$ weré colfected by the monitor. «
| Both a free-recall measure and recognition test-ikems
Coa

were included in thé testing procedure, since either used

independently could have presented .an unfair testiné

“
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fituation. With freé—recqll alone, éhe student might not
have had sufficient cues to inform him of what he was
supposed to be able to recall. A multiple-choice test
. 4
alone might have left to be desired, since it woula have
provided an outlet for some information only.

One loose-leaf sheet was hanéed to each student. The
students were reminded to write their full names on a toé
corngr of the sheet. THey were informed that they had 10
minuteg in which to write down, in any\form, as much as they
c uld\remember aboﬁt the text and the graphic-organizer, that
they Had just read. ' They were assured that incorrect
spelling would not influence their scores, All the sheets
were collected by g?e investigator. The objective tests
(see Appendi& G) , prelabelled witﬁ name of subject, were
handeé face-down to the appropriate student. The qudents
were asked not to turn the papers over until infogmed to do

v

s0. Again, 10 minutes were allotted for: the completioﬁ of

the test task. Tests and pencils were collected by the

monitor,” Students' participation was rewarded with

decorative stickers.

-

Target phase (delayed testingk. Three weeks after the

first posttest, 'the delayed testing was conducted, ' Subjects
in both schools were tested in their own home-room tlassroom
by one monitor. Since this test was assessing students’
delayéh recognition and recall of the target passage, the

. ]

text and its accompaniments were not included on this date.

All the subjects received one sheet of loose-leafron which
. i P
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SO . ) .
to w:ite‘down as much af they. could rememb abbut the text .
they had fead'onq month earlier. Students were given‘lO. )
minutes in which to do so. When the allotted time had:

passed, all the’sheets were‘gathered by the monitor.

Students were then given the appropriate version of the

reéognition test (A or B) in order to follow through on

2

1 -

counterbalancing plans. Rows of seats in the classes,
alternated Between desig;ation'of "A" and "B". To some
extent, this prevented Ehe subjects from the temptation, or
'rathef, from having the opportunity to,copy their neighbors'
énswers. The tests and pencils were collected by the ﬁonitoz.
"The students were thanked for their participation and )

a

cooperation,.

-
.
LYAIN



Chapter 4
P 3
B
Results o o

\
The purpose of this study was to investigate the
. . ’
effects of typographical cueing in combipation with graphic
organizer strategy training on children's prgcessing of
instructional text. In order to do so, a 2 x 2 x (2)
factorigl was conducted; with immediate and delayed testiﬁg
(Time) sérv?ng as repeated meésures.\rReading ability, as

measured by the Stanford Achievement Test Battery

(Intermediate Level 1), served as the covariate.

Assumption of Homogeneity

Test of parallelism. The first series of statistical

analyses performed on the data were tests of parallelism

‘ . i
on all the dependent measures. Both the immediate and

-

the delayed test were comprised of four categories

nw

of test items: (a) multiple-choice, (b) true or false,
(c) fill-in~the-blank, and (d) free-recall.

The tests of parallelism.were used to ascertain whether

1

the assumption of homogenecus regression slopes for the
treatment groups was tenable. Analyses revealed parallel

regression lines (see Tables 1 and 2), thereby justifying

the i;?égéuent use J% multivariate analysis of covariance

(Huitema, 1980). The calculation of the variance due to

&

1

regress{on yielded a significant multivariate-effect for the
covariate, F(4, 73) = 17.65, p < .001. The within-cells
regression on each of the four dependent variables f@e

9

v Foy
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_available in Table,3. Means and standard deviations for the

-

covariate (i.e., Reading) are shown in Table 4. All raw
scores obtained for each subject are listed in Appendix 1I.

[y

Test of Design

o

Mancova. Multivariate analyses of covariance (Mancova)
were conducted to test the hypothesis of differences due to
the main effeéts for cueing, the main gffect fdr training,
and their interactions. However, a preliminary Mancova,
including School and Grade-Level éffects, was co?dqgted to.
determine if any interactioné of these varia£1es with the
primary desidn were present. Such interacgions, if
significant, would make interpretation of the results of the
§rimary analysis difficult. ’ . .

Since Grade-Level and School did no& appear to interact
1

with the primary factors in the experiment, - the two

variables (i.e., School and Grade Level) were collapsed into
‘ N . 3

1

»The multivariate findings are as follows: Time,F (4, 62) =
» 15.17, p < .001; Training x Time, F(4, 62) = 1.78, p = -143;

Cueing x Time, F(4, 62) = .61, p = .658; Grade x Time, F(4,
62) = 1.42, p = .237; School x Time, F(4, 62) = 1.90, p =
.121; Training x Cueing x Time, F(4, 62) = .99,72 = ,422;
Training x Grade x Time, F(4, 62) = .32, p = .861; Training

'x School x Time, F(4, 62) = .65, p = .625; Cueing x School x

Time, F(4, 62) = 1.22, p = .311; Cueing x Grade x Time,

F(4, 62) = .98, p = .427; Training x Cueing x Grade x School

x Time, F(4, 62) = 1.21; p = .314; Training, F(4, 61)"%=
4.83, p = .002; Cueing, F(4, 61) = 3.04, = ,02; Training
x Cueing, F(4, 61) = .67, p= .616; Training x Grade, F(4,
6l) = .46, p = .764; Training x School, F(4, 61) = .28, p =
.890; Cueingbx Grade, F(4, 61) = 2.00, P = .105; Cueing x
School, F(4, 61) = .76, p = .553; Training X Cueing x Grade
X School, F(4, 61) .68.

"o
ro
]
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the design for subsequent multivariate analysis of

.~ N\

covariance. The means and standard deviations for
. free-recall across treatment levels are presented in
Table 5. For mean% and standard deviations of multiple'

choice, true or false, and fill-in-the-blank measures; see

4

Tables 6-8. . - -

-
<

Time effect. Analysis on the main effect for Time

(immediate and delayed) discloé%d‘a significant difference
between the two levels F(4, 74) = 16.16, p < .001. ° "

. R .
Univariate results indicated that the gifferenbe pertained

to the free-recall dependent variable only (see Table 9). *

Thig difffrance was in favour of the immediaté level of Time

(M = 23.40 vs. M = 15.04), (see Table 5).
I D
Training and Time was found to be non-significant,

F(4, 74) = 1.89, p = .12, (see Table 10).

Cueing x time effect. Analysis on the interactioh of
cheing,and Time did not disclose a significant result,
F(4, 74) = .64, p = .63, (see Table 11).

Training x cueing x time effect. Analysis did not

suggest a significant .interaction for this effeét,

i
F(4, 74) = 1.01, p = .405, (see Table 12).

Training effect. A significant main effect for the

between-subjects variable, Training, was found,
. . .
F(4, 73) = 4.86, p = .002. This effect was present in the

free-recall dependent variable only (see Table 13).. . The

s

difference was in favour of the "with-training" condition,

as predicted, (M = 22.4 vs. M' = 14.5f). Table 5 provides
. T1 T2 . .
. the means anf standard deviations across treatment levels.
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Cueing effect. A main effect for the between-subjects
variable, Cueing, reached significance, F(4, 73) = 2.54,

P = .04. This effect was significdnt in relation to the

o

free-recall dependent measure only (see Table 14). The means

and, standard deviations reveal that the "without-cueing"
condition was superior to the "with-cueing" one, (M = 29.33 ' ~\\i
ca 1
vs. M = 15.87), (see Table 5). |
(o) . |
Training x cueing effect., Statistical analysis did not

find a‘siépificant interaction between‘the Training and
Cueing variables, 2(4, 73) = .§0, p = .660, (see Table 15).
The resulés of the scores obtained by the reading test
proved to be a‘siénificant_predictor of subjects’ o
performance on the dependenﬁrnqasqres.' A significant main .
effect was found for the Training variable, in_favour'of
the "with" condition. For the Cueing vari;ble, a
significant difference favoured the "without condition™. ’

Both main effects emerged in tHe immediaté free-recall

measure only. The next chapter will discuss these findings.:
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Table'l o
"Test of Parallelism: . e . ‘ ‘/ff = )
Regression gf Reading Abiliﬁy on Immediage.ﬁégsures
¥
Source : ss  df | ‘MS ' F 3}
Multiple-Choice ' :
- Interaction ‘ r. .0543 .3 .0178 ,1:53 .22
“Error . 8135 81~ .0100- . .
True-False :
"§interaction.  .0324 3 ~.olos 1.00° . 40
Error - .8?56 81 0108 ' '
‘Fill-in-the-Biank ' { ’
Interaction . .bogs 3 : .0032 >\'.427 >.50
-Error . .6241 81 - .0077 ' \
Free-chSll e' ' "_ : _ { .
Interaction . .0033 T3 ~.0011 .137 .50
.Error o .6490 Bl .00@6‘ ‘ .

- - - ~o-

Note. Interaction refers tO‘Stfategy'x Cueing .x Reading
Ability. ,




ﬂTgble 2 o ’ : o .

‘Test of Parallelism:

‘o

Regression of Reading Ability on Delayed Measures

+

0

Source i . S8 Caf MS

58 af MS E
Mﬁltiple-Choice. ; A J )
Interaction  .0033 3 .0011 .i22  »>.s0
Error L7304 . 81 .0090
" True-False : ‘ . ] T ‘
_Interaction 0447 3 .0149 1.96 .13
. Error . L6208 Bl L0076 . ¢
' . l- “« ' ’o : S -
Fill-in-the-Blank
Interaction .. .0028 3 .. .0009 - ;143 - >.50
Error - 5314 81 0065
’ | . M . e o .
Free-Recall | ' | - - .
Interaction  .0412 - 3 0137 ¢ 1.32 .28
. Error . .8458 81 . .0104

L]

Note. Interaction refers .to Strategy:x Cueing x Reading
- Ability. - , :
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Table 3 °
Within-Cells Regression of Covariate .
on Dependent Measures LI
) ' -
Measures r b 4
Multiple-Choice .5279 .2787
True or False .. .3081 .0949
Fiu-iplghe:mﬁ? .6739 .4541
N .
, ./ |
Free Recall [ .4892 .2393
A ) . .
. , .
. i , 3 .4 '
\ . ) \\ 0
", ' *



Table 4 )
o S Lo ’ ‘ K
'+ Means and Standard Deviations for
Reading Measure . 1
. , ) -
o Geoup n M SD
With .Strategy/ » 23 42.95 12,29
With Cueing ® ' ' -
" Without Strategy/ | 167 | 43.06 J,f.zo
With Cueing o ,
With Strategy/ . . ' 25 46.56 9.81
) Without Cueing ‘ ‘
‘ ) -
Without/Strategy/ ,11{ *44.82 14.52
D Without Cueing s : :
- X . ’
: * I
- T 1. ) -~
‘ﬂ"‘,"f"k \. * . ‘ '
4
f ) ? . \\,
P \ e ¢
‘ . 8
. \
3 LI
- £} t - )3 ' _'\ . c:~
1. . B )
. , L \
3 ‘ S\
. A5
g : . .
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Table 5
Means and Standard Deviations for Immediate |
and Delayed‘Free-Recall\Measures - )
-
¢ Measures
Levels ~ )
of Strategy n © Immediate Delayed K
/// With Cueing
With 23 . .
M 22490 15.17
“_S_D 11.16 ‘8049
Without 16 o= f
M 14.18 8.43 f
SD = 6.91 4.76
— . ' .
’q—/‘“ :é
. “ ‘ s4s
Without Cueing
- . ‘ « °
. With 4 + 25 :
M 32.30 18.8
SD | 13059 1405“
R — I3 \‘
Without 17 . :
R ) ,
L - 19.7 15.5
SD : ! 11.7 9.72 .
' &
oW . )
4 :
r' L]
Y »
F ~
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' Table 6 . . . ’
) Means and Standard Deviations for Immediate
X and Delayed Multiple-Choice Measures . .
pn . . - 4
i ’ ’ - ’ T Measures
e ;. .. Levels ’ : - \
X % of Strategy _ n Immediate y Delayed
‘ . o N . ' ‘4, |,
o : S : SRR With Cueing

With . .. 23 o N
.y L M Co e " 4.69 4.86"
‘: / ) §9 ~ s A ) . l -‘55 r‘ ' 1 . 68

T Without IR 16 . ' ‘.

o)
|uﬂi
o
.
-
L]
(=)
™N
Ut
[
o
[

Without - [~ 17

-

o

'n'r
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Table 7 - ,
Means and Standard quiatfbns for Immediate } -
and Delayed True-False Measures \ l . '
r ‘ o = 4 0
., "Measures .
' ¥
) . {‘ . 4 - A -4
/?/’Iévels ' : )
of Strategy n . Qmmediate Delayed , - .
. . { With Cueing : .
. . ‘ A P
With 23 S . / |
M 2.86 : 2.43 ./ - .
SD | 1.01 l.12 .
Without 16" ‘
M ’ 2.86 2. 50
8D . 1.08 : ..81
[3 . l K y “ v
) . \ . Without Cueing . ‘
With —2§ ' : -
M 3,08 2.88 4
f3a) 1.11 - 1.01 ,
Without 17 o v o /{ : e
. M. 3.11 L3y . e
SD 1.21 4 .99 Lo
- ,
) ' - o %
. o~t _'
!/ ) . ; .
¢ . . §
- B ) »
\ ) : '
’ ; . 1
: - o
ST
" []
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Table 8 ™~
Means and Standard Deviations for Immediate
and Delayed Fill-in-the-Blank Measures
. Measures
Levels . X
of Strategy /ﬂ ‘ Immediate Delayed
. ' ' Y
With Cueing
With 23 ..
; - i
M , 3.78 3.43
SD 1,92 1.61
Without 16 ) .
v 3.93 " 4.06
SD 1.98 1.52
[ 4
5 °
, Without Cueing,
With 25 . . ® |
M . ‘ 4.40 . 4.43
) 1.58 1.72
. - ,-. f
Without . %17 ' L
' N Yo
M I 4.00° . 3.94
sp . ’ 2.44 . 2.04
» v
: o
¥ - * ® .
* Ny
( 1



47

Table 9
1
Effects  of Time Variahle ¢
Measures §s af MS F. P
Multiplelchoice . F .75 1 .75 .64 .43
" Error 30.01 77 1.17
‘Trye-False 1.78 1+ 1.78 . 2.47 7 .12
E;ror 55.70 77 712
Fill-in-the-Blank .50 1 .50 .49 .49
SR Error - 78.85 77 1.02
. ) X \\ ~ . .
, N , v
i Free-Recall 29.20 1 2829.20 64.22 <.001
J Error 3392.03 17 44.05
L ] '-“ -
t
\'“ N
- T
™~
-
. } : .
- a i -
s, ° ‘
\ T
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Table 10 ’
Effects of the Interaction of Tréihing and time
Measures Ss af "MS F P
. N
Multiple-Choice .06 1 .06 .05 >.50
Error , 90.01 77 1.17
. {
True-False .62 I .62 .86 37
Error 55.70 77 .72 !
Pill-in-the-Blank 56 1 .56 .54 " .46
Error 78.9 77 1.02
: : ) T
Free-Recall 355.41' 1 325.41 .7.39 .01
Exror 3392.03 77 44 .05
. .
< .
!
‘h [ , (.
, ) . ; -
[ ‘ ( .
x ' . -

[ e
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Table 11
Effects of the Interaction of Cueing' and Time )
’ »
Measures SS daf MS F P
[y ( —— ——— — - v .
Multiple-Choice .54 1 .54 .47 .50
- ’ - . N : ’ "
Error 90.01 77 1.17 / ™~
True-False .36 1 .36 . .50 .48
" * ¢ ! ',
Error . 55.70 - , 77 | 72
or ) | :
Fill-in-thé-Blank .07 1, {07 .07  3.50
“‘_} : . R .
Error 78.87 17 1.03
Free-Recall 75.67 1 75.67 1.71 .19
Error 3392.03 77 44.05.
Leodf !
R .o
4 . ;
-
» ' * ) *
= .8
¥ .
L 4
»
. L A ) a
v [
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Table 12

¢ *

50

Effects of the Interaction of Training and Cueing and Time

¥
. . » ‘8*'
Measures Ss daf. §§ F P
Multiple-Choice .14 1 .14 .12 >.50
Error 90.01 77 1.17
True-False * . .03 1 .03 04  >.50
° Error 55.70 77 .72
[ . . H . . , )
Fill-in-the-Blank . +50 1 50 .49 .49
Error 78.87 77 1.02
Freg-Recall 129.19 1 . 129.19 2.93 .10
Error 3392.03 77 44.05 -
i
Ve
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Table 13

Effects of the T:;iniﬁg Variable

Measures S8 af ‘§§ )4 P

Multiple-Choice .19 1 .19 .07 >.50
Error ' . 199.61 76 2.63 ,

True-False - .08 1 .08 .08 >.50
Error - 105,27 76 1.38

Fill-in-the-Blank ..19 1 .19° J06.  >.50
Brror 245.50 76 J.22

Free-Recall  2177.58 1 2177.58  14.25.  .003
Error 11612.81 76 152.80

.
.
. .
.
/' '
.



Table 14 .

Effects of the Cueing Variable

a

52

Measures Ss- df MS F P
Multiple-dhoice 2.79 1 2.79 1.15 .31
Error 199.61 76 2.63
. True-False 5.02 1 5.02 3.6 .10
Error 105.27 76 1.38
Fill-in-the-Blank ' - .93 1. .93 .29 >.50
TN ‘ ' ' R N ,
., / Erfror 245,05 76 3.22 -
- \ .
Free-Recall - 1095.61 1 '1095.61 7.1 .01
Pt
EBrror - | 11612.82 76 152.80
\ oo
/ N {
\z. ~» , ~
y . \ .
U f
' ¥
S
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Table 15
Effects of the Interaction of Training and Cueing’
Measures 1] L df MS F P
’ - o
Multiple-Choice . .07 1 .07 > .03 >.50
Error -\ 1 199.61 76 2.62
True-False - .71 1 .71 .51 .48
. Error . ,  +~105.27. 76 1.38 .
Fill-in-the-Blank 3.51 1 3.51 1.09  .-.30
" Error | 245.05 76 3.22
Freé-Recall =~ 4716 1 4.16 .03 >.50
Error . 11612.82 76  152.80
i ” »
.-

-»,
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strateqgy (Bovy, 1981J4'

o ’ Chapter 5
Discussion

The results of the experiment lead to the following

conclusions: Graphic-organizer strategy training can

facilitate the recall of textual infbrmation. Furthermore, : / f ~
it appears that typographical cueing, divorced from the ]
strategy tfaininéf produces negative learning outcomes.
: The findings oftt?e current .experiment demenstrate -the .
benefits of ;;rategy traiﬁing that previous stiudies have :
) . ) \ o .
already claimed (Gordon, 1980; Alvetméﬁnf 1981; Hansen, 1981; -
Hansen & ?earson. 1982) . All of these studies'confirm'the /
notion that learning,éérformance seems to imﬁrOVe as a
direct consequence ‘of instructional intervention that . .
- . . . (‘

informs the learner on how to use a partii;lar processing

.
v

Oné study, (Boothby & Alvermann, 1984), inch inspﬁred' ) .

. . _ N .
the current experiment;‘dealtq;ped}ficaily with learning
strategy training in the use of g;aphié q’éanizers, The ,
researchers fouqd'that the treatment grgub performed almost
one stand§rd deviation (.99)4 higher than’ the control éroup
on the immediate recall measure. Considering.the iength of
Etainlng in Boothby & Alvermannfs pro;edute (26 hrs),
compated_éo the durat;on of training in gﬁié study1
(3 hrs), the gffect-51zé found here (.89)ﬂis impressive.
noréover, the extended period of training in the Boothby and .
Alvermann stud§ was still not enough. to gain any significant

~

differences between the two groups for the onefmohth delayed

‘ -
. [y

o——
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test. Moore and Readance (1980), in a meta-analysis of the

v

effect of- graphic organizers on students' comprehension and .

retention of ‘text, considered length of treatment as a
- : ‘
variable. Of the..1l8 studiqs Moore and Readance evaluated, 7

used one treatment session only, while 11 extended the .

. I

N
treatment to include repeated sessions (the average being

-16),' A uniformly low effect was found, regardless of

o, .

treatment length., The present study whichlmanaged~to find a

a

relatlvely respectable effect -size, wlth only 6 treatment

se551ons, throws new light on the len th of tra1n1ng
@> g 9

4

contrpversy.
Taking into account the advance/graphic organizer's
unstable reputation, (Barnes & Clawson, 1975; Moore &

Readance, 1980), Béothby and Alvermann's (1984)

t

recommendation for future studies to implehent‘th;ee months

.

of concentrated training appears to be excessive.” When the

"real-world" time and personnel constra1nts restrlctlng
claséroom act1v1ty are considered, Boothby and Alvermann's
prescription seems highly unrealxst1c. "What is needed in
the graph3c°organizer line of reseatrch is fuﬁpheg studies
iﬁvestigating more parsimonious applications of strategy

| e N
training.

* while itﬂ;gs not .particularly shrbrising that strategy
training in the current experiment réaggd positive results,
‘the negative results associated with the Cueing variable
were unexpected. Findings, he;e!_have refuted the
v : 3

near-unanimous belief that typographical cueing encourages

a
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§

- text retéﬁtion. The confllctlng results found in’ thls
experiment may be, expla1ned\ to some extent, by the ratlonale
used to justify training in the use of’uﬁe graphic-organizer
.-strategy. Just as it.cannot'be assumeé that the learner
would be able to-use the graphic-organizer strategy w1thout-
adequate instruction, it cannot .be taken for granted that
,typogigphical cueing systems would be spontaneously processed.
The young, inexpefiepced reader may be left at a .

T ‘ 4 ‘.
disadvantage. Until the novice reader becomes familiar

_ with cueing devices incorporated into the body” of
instruétidnal'text“ he may be left unable to profit from
what was originally intended to serve as an aid.

The subjects W the current study may#have fbund'

"

themselves in. the pr 1cament just described. The learners,
being 1n the fourth ang %fxfth grade, were in a tran51t10nal

stage in school, whe;e they were only beginning to conve;t
from narrative to expository texts (Boothby & Alvermann,

- . '

1984). . Givemn that one common characteristic that

’dlst1nqulshes exp051tory text-books from narrative ones is

.

typographlcal cuexng'(Guthtxe, "1981), the subjects'

unfamiliarity with expository text, ‘and consequedtiy cueing

» A p'
'devices, may have limited their performance. Previous

reéearch stud;es inténded to .assess éhe facilitative effects
of typographical cueing were conducged with adgkt‘or mgre,
sopbistxcated readers,(Frgse & Schwart;,'1979; pepper, 1951;
Jaéega, 1985). Therefofé, their ﬁogigzve'flndings Eanngt be .

generalized to 1include elementary-grade students.:
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The retention advantages associated with cued

(i.e., intentional) informatien incurred at the expense of

non-cued (i.e., incidental) information (Herschberger &
Jergy, 1965; Fowler & Barker, 1974; Coles & Foster, 1975) »

might explain why the superior Ebrformance of the without-

Lk
-
A . [
cdeing conditions. occured only on the free-recall measures.

~
~J
Cueing in the target passage might have distracted the reader

from attending to other parts of the text (i.e., incidental)
A Y N .
that could have been recalled. The without-cueing conditions

may have had the a%yantage of recalling both intentional and

\y—

incidental information, indiscriminately.

Following this argument, readérs who received the cued

-

passage should have performed better on the recoghitioh

posttest items than those who did not. However, the results

o

u - [ i '- )
do not show a consistent pattern suggesting that this

happened. What has transpired is that on both the

multiple-choice and the fill-in-the-blank igctions of the '

N, , o
delayed posttest, those students who did not recelve training

LI

but did receive the cued version of the target passage
. : . s '
achieVed higher means .thdh those without training and

-withoutkcueing. »
3

Another factor which miéht have contributed to the
. without-cueing condition performing better than- the
with-cueing one, is the extent of cueing in the target

'passége. Typically, other‘experimenté have isolated one or

~

{
only a few cueing features. 1In tbé current experiment, thHe
- » °

target passage was heayily cued to the extent where it may

have redugced. the salienc& of some otherwise important

<

¥

"



information. The variety and degree of cueing might have

called for more sophisticated proc9551ng skllls, leaving, the

I , 4 [N

yTung readers overwhelmed. . ' "

The cued target passage,‘because of its more codblex-'

v w
" v

appearance and preSentation, may have regquired more reading
B r .

“time than the uncued version. Given this premise, subjects

L4
in the uncued condition might have profited from having time

to re-read the passage. Reading over the-té&t is a reyﬁsw

technique commonly used for strengthening retention o

(Ausubel, 1978, pp. 318-319). ’ i .

a

As alréad? noted by Day (1980), even with'practice and

repésled‘exposure, learners could benefit moze by practice - ?
accompanied by strategy trainipg. Following this | |
assumption, future research needs to establish not only who

may profit most from‘detached strategy tralnlng, but also the
opbortune poxnt for 1ntroduc1ng such 1ntervent10n. It.

seems pladslble to suspect tlaf learners may evqlve through -
diffetent“develdpmentalIstages that mighturenaer them more
susceptible to training in specific leatning strategies; ;f;
:asxin~tte case of youny learners who have Not already fixeé/
"their own procéssing habits. On ths same tdken, a learnetﬂs '
facility at -acquiring and applyfng_impbséd learning

strateéies may dééend upon ; host of historical factors‘

(e.g., prior knowledge, reading expenience,‘familiarity with

an instructional devisel. Until these areas of i‘n‘quiry ard
"studied, the adoption' of learning stgatzay traininé into .the
~ classroom may prove to be a futile inwestmsnt of alteady -
r > . ] : /

) ~.



exhausted resources. o . ; -
This experiment, because of its field-stpdy nature, was
© . b

forced tossacrifice some degree of internal validify in .~

exchange for external or ecoldgical validity.- .The
» ., - ! . ’/’ .‘
constraints imposed by the school environments '~ .-

(i.e., schedueling, noise, hallway shuffle)'presenteala

challenge for the smooth operation of ;he'experimenf:

a

Uhlike‘moré "sterile" and.contxived experiments, which

. function best under *'controlled"” conditions, field-studies-

»

thrive on potential real-life obstaqlesﬁ ‘It, was ‘
- . > .

advantageous to the current research\effort to base its

eiper1ment "on the—spot" in order to arrive at flndlngs L

) .
that wo d be dlrectly relevant. to real- world classroom

cactivity. : T _ '
. L : i

Unquestionably, -a difficult‘bal?pcing-act was involved

in'resﬁecting bth internal and external validifyf ‘

simultaneously.f Compromisés Qere:made by conéideging the.

practical application'to which the'sfudy was\add;éssed. It

has been pointed 6ut by Drew’ (1380) that: - AR -
...If external validity ‘is a serlous 5b3ect1ve, carex
must be’ taken to arrange the researéﬁ setting .as

C e much llke thé target settlng for generallzatlon as

.possible (p. 175). °.

Clearly, from the.rgshlts of the current study, more-’

RN
I3

.attention should be diredted'td‘thé effects of typdgrqphical.'

cueing on children's proééssing of content-area text. It

¢

appears that the pdsitiQe effects of .typographical cueiﬁg on

"

°



. adult samples. may not surface with young or .inexperienced

.readers. o ~ o $\“\“

[y ’ L

Tbe attempt at typographmcal cuelng ‘1N the present

- N

expetxment may have been an overly ambitious one.-,lf

1ndxv1dgal quelng dQV1ces function in uanue ways to
stimulate ghgﬂreadgx'gjpe;cgptidn (F;asé &-Schwartz: 1959),
phe coﬁplex,mikguke_of typograpical cues ui?d 1n this
éxperime&typrebabiy p{oagcea an ineffectﬁal concoctibn," |
The fa}t ihét $he éffgct§<qf'typogxaphical cgeing in Ehis
gtudy.canflick'i;th:p;ior tesearcg may suggest that yet

unidentified relationships could exist among isolated cuelng

,variables and the maturity-level of the reader. The

-

operationalization of incidental and intentional learning as

dependent variables mlght‘be usefﬁl in-throwing some li'ght on

thi's murky'plctdrél In concludlng, before this intricate"'

web of variables 1s better analyzed, 1t would be over-.
zealous to attempt any global explanatlons.

N - ’ .
v \ ] 3 ' B
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¢ ' . Exploration now is much wasier thcn it was IOO years
ago. Travellers ¢$rom Europe or North America used 'to get
. lost 1n parts of Africa, for Lnstanco. because it Has ‘
impossible to meake. good maps oi aress which had ndt yet been
I . . fully explored. : L . /
. » ; .
Tuday's explorers use accurate maps, not ly‘- those '’
incomplete maps of the 1880°'s. Back in those d ys,
‘enplorers travelled slowly, by boat, by animal] /(on

L]

.- horseback, or on a mule, camel or elephant), ' @lee they
Simply walked' Sometimes it took days to cov just a few
kilometers. : _ _ =

Now it is much esasier for us to tltisfy our qurto'ity
about strange, faraway places. There are ecialised
' . vehicles to take pooplc deep down i1n the an or way out
into space. . /

Q\
::?
&

-5

A | N\ . Y
N A Ef} /
o “ /

g €XP\LORW€' wAS /« N

\ ' NS '\l%,
G /) D




e

’ N

. Exploration now s such easier than 1t was 100 years

ago. . Travellers ¢rom Europe or North America used to get

loat 10 parts of Africa, for anstance, because it was

itepossible to adke Qood upg of areas which had not yet om

fully explored.” . . )

] - 3 .

‘roday‘olonploror: use accurate saps, not like those

incomplete maps of the 1880 °'s. Back in those days, .

explorers travelled slowly, by bosdt, by angaal (on '

horseback, or, on & aule, casel or eleghant), or else they

simply walked' Sosetimes 1t took days to cover just sV faw

k1 lometers. ’

Now 1t \. auch saster -for us to nt:sly our curxosttv <
about strange, Ooro-uy pleces, - . There ars specialised
vehicles to take poopio deep down i1n the ‘oC@ANn Or way out
into space. . o . ,
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first name 's._g“‘ family hame :

" ‘ ’ % N
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N

Pi¢k A, B,btq or D to complete.eaﬁh of the 5,sentencg§
" below. Please put your adswers in the boxes provided

. .. . right HERE' : -
C ! [-] 2 [_] 3 [_] a4l ]l s [-] ~
. . . -
e ' . . PR . . s .
. P 1. The.best title for the passage would be...

-~ ) . - oi".ps_u M . v

B "Oceans™ :
. C ~"Exploration" '
’ ' D “"EFurope® ' L.

2. Travel in Africa used to be...

\ confusing

impossible "o

very gasy . .

fast and comfgrtable ) . o

3.. ‘The authdr of this. passage compéres exploration” .
_'nowadays with exploration...

onodP

a few years, ago
1-°B80 years ago !
100 years ago ’
in the future

- B i ‘ . )

- s : o %
. 0

o0 WD,

4. Maps nowadays are usually
[

. '

A incomplete ’ N
. B ‘strange ~ . .
. . C impossible to make ‘
) D accurate , ) . )
: . C o
5. In the.1880°'s exphurers.did ggs_travei.:. b )
A in specialised vehicles , ) L
“~ B by boat S . i ®
. - T on foot ' . ' : '
z D

on hqrseback
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Many W creatures work hard building. homes. Some bulild
homes mainly as places in which to raise their young, uhz le

others build homes to live in.
K

All sorts of materials’are used 1n home construction.
~ Birds generally use materials found around them. Some p?‘e#er
string, others look for animal hairs. Many birds will make’
use of whatever grasses and leaves are plentiful during the
nesting season. ) - e
Y ‘ -
The weaver birds of Africa are faced with an unusual A
problem. They have to protect their young from tree—climbing
snakes. To do this, the\w choose a very thin branch which can
not support the weight of a snake. Then they weave 1ong
"BT3des of grass together 1nto a nesting ball attached to the
twig. The tiny home 1s out of bounds to snakes and 1t . N
‘protects weavers from sun and rain. cnee
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,Mady wild creatures work hard building homes. Some build

homes malnly as places 1n which togaise their young, uhxlc
Dthers build homes to live 1n. R .

°

.

All sorts of materr1als are used 1n home cunstruFtlanw
Birds generally use materials found around them.- Some pr:#!r
stgnng, others look for animal hairs. , Hany birds will make
use of whatever grasses and leaves .re plentiful during the
nesting season.

. ‘

The;weaver birds of Africa are faced with an unusual
tproblem. They have to protect their young from tree-climbing
snakes., To do this, they choose a very thin branch whaich can
not support the weight of a snake. Then they weave long ~
bl ades of grass together ‘1nto a nesting ball attached to the
twig. The tiny home 1s out of bounds to snakes and 1t
protects weavers from sun and rain.
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first name :

TRUE OR FALSE

-

.

family name :

-y 9
Directions: Read each sentence.

the sentence

1s TRUE.

LY

’

C"‘ .
__] Most wild creatures are too lazy to make a home.’

] (Anxmal'haxr'15 suitable for bui{ding some homes. ~

Write a

‘e

°
-

| Africa has problems wrth tree-climbing birds.

- . A '

| _¥] Weaver blrﬂs~buxl& on thick, strorfg brenches. .
‘ — = . Y be ) -~

._J A nest can be’ made entirely out of grass. - .

-

~

_

FILL IN THE MISSING WORDS... _

Pirections: Read each sentence @ﬁd f111 1n the blank with

thq best answer .

El

£ oo

Y

‘
, v

-

!

{. Some wild créatures build homes 1n which they will

\

P\‘
®.

Zraxse their

2. To build a home, many birds use whatever is abundant
4 ' LN

during their

<

3. Wgaver birds of Africa have to

from snakes.

g -

——— e

\
\

————— e — e e g

season.

’

v

~

.

v“

——————— e ——

T in the box if
Write F if the sentence is FALSE.
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ordnariymmutuo 0
much 80 that Iactones
producing sensitive ingtru- .
maents n Kansas City and
“ Montreal have been byt i
. below ground to avoud stray
‘ vibrstions The quwst of under-
. ground homes means they _
can be built neer
and avperts and othes noisy
places. ¢ v
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plains . ot Australia.
forests nlmq the coasts of Australia and
on some nearby 1slands.

@
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Rod kmqaroos rm th- dry, grassy

Grays live 1n

Hhen necessary,

these animals travel great ‘zttancn in
search of food and uat-r
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Red kangaroos roam the dry, grassy
plains of Australia. Grays live in
forests along the coasts of. Australia and

. on sOme nearby islands. When necessary,
v ’ these, animals travel great distances 1n
) search of food and water. - '
/
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1 A
Winter lasts a long time 1n Yellowstone Natiochal Park.
For six months deep snow covers the ground and temperatures
fall as low as -40 degrees Celsius.  That's hard on the . Ay
animals of Yellowstone. Animals that are sickS weak, old or

-.vary young die during those# long cold months. But most of

the Park’'s bison, bears, moose cnd\;ountain lions survive.

Bison make their way through deep snow by swinging i
theirr huge heads from side to side. This action pushes the
sNOw Dut of their way, just as a snow—plough would. : As they
go, they uncovér grass which they can wat.

A

4

Many animals survive the winter because of the warm

springs found 1n Yellowstone Park. Moss and grass can.be
tound all through the winter i1n places ghere the ground.is

warmed by the springs.
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Winter lasts a long time in Yellowstone Natiaonal Park.
For six months deep snow covers the ground and temperatures
fal} as low, as -40 degrees Celsius. That ‘gyhard on ‘the
animals of Yellowstone. Animals that are sick, weak, old or
. very young die durrng those long cold months. But most of
v the Park‘s bison, begrs, moose and mountdin lions survive.

Bison make their way through deep snow by swinging
their huge heads from side to side. This action pushes the
snow out of their way, just as a snow—plough would. As they
go, they uncover grass which they cdn eat.

Many animals survive the winter because of the warm
springs found 1n Yellowstone Park. Moss and-grass can ‘be
found all thr%ugh the winter in places where the ground 1s
warmed by the springs. ' .
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first name : . }Emlly name :
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- ~

Pick A, B, C, or D to cﬁmplete each of the S séntthes
below. Fleasé put your answers in the boxes provided right

[}

‘ s HERE !

w

| X 1
S 5 S o R B o

4
i

¥ : 1. Satellites are descrxbed here’ as being. ..
\ A controlled by astranauts onﬂboard .
B ‘uncontrollable s
C controlled by robots
- - D uncontrolled

2. The space shuttle 15 special because 1t...

A , sends radiation beams down to Earth
B. has no-gne on board * .

C prevents forest fires -—
D acarries people

<

u‘ Fﬁjzh 3. Satellites are capable of...
. . o W

f1nding lost baseballs

noticing damage caused by pollutxPn

placing astronauts 1n orbit / °

starting forest fires

»
oD

s 1)
_k7 4, Photographs of eur planet can be taken by...

A a satelllte or someone 1n the space shutble
B satellites only
€ space shuttle astronauts only

K snapping turtles L

">

+ 5. Orbiting around Earth, there‘aré...

dozeng of space shuttles

hundreds of spaceships manned by people
about a dozen satellites .

bundreds of unmahned ssatellites °

.
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Air pollution.1s a growing problem. Since man
learned to makp fi1re, he has polluted the axr. Thais did
not matter for. thousands of years. But as msan’' s numbers
have started to expand, S0 has the waste he pours 1nto the
air. If a cquntry becomes i1ndustrialized, the problem
grows rapidly worse. Let s l.ook at three causes of air
pollution and their effects.

Dne example 1s the burnming of fossil fuels. Mast air
pollution comes from burnihg fossil fuels such as coal and
fuel o1l. Sulphur dioxide 1s created 1f these are
bufned. It harms people s health, 1t potsons plants, 1t
stunts The. growth of trees, and 1t hastens the decay of
burldings. i . .

Automobile traffic 1s another example. 60 per cent
of air pollution 15 estimated to come from automobiles.
Most of the pollution 1s carbon monoxide, (a dangerous
gas). Congested traftfic between high buildings can make
the situation gdangerous. Some cities, such as Tokyo, have
fresh—air machines. These are needed by police on traffic
duty, and{py other people 1n places where pollution 1s
heavy. In‘large amounts, carbon monoxide can kill. In
smallér amounts, 1t may cause severe headaches.

The automobile-has other drawbacks. It has been
dedigned to use gasoline containing lead. Many countries
have controlled the amount of lead 1n gasoline. They
would l:1ke to ban 1t altogether. Cars are great wasters
of oxygen. On a 600-ki1lometer JournEy, a car uses as mugh
bxygen as a person needs 1n a year.

Some weather conditions make pollution much worse.
In the lower layers of the atmosphere the temperature
usually falls as you go up. Warmé¢dirty smoke rises and

. - .

-~

disperses. But sometimes the air at ground level 1s cold,;»,

wifh a warm blanket of air above.’ Smoke 1s trapped
because 1t cannot rise through the warm blanket. The
result of this 1s called smog. It 15 a major problem 1n
cities surrounded by hills. Smog can cause breathing
problems, and 1t can geduce v151bilxty in t:;ffxc. :

N
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, + GOING DUT FOR A BREATH OF GROSS AIR,?

‘ .
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N -
Air Pollution, .., a Growing Problea

v /

- b}

Since Man lesrned to ma e sirp! ne nas poiiuted the air, * This gi1cd’
NCt ‘matter +or thoLSanos OY vewrs. But 46 man s numbers Nawve
startec tc e pano, $0 Nas tRe WAETE Ne DOUrS :Nto the 4ir. 1+ a
countr, DeCOmes 1noustrialitec’. the prm::l!n arows rapial v worse.

v

° 2

. + % .
.. ‘ i N .
Air Follution... 'S C-qi;-. and their Effects . - :
iy ., . . e
. ' [ ' . ' . . ‘ E '
1. BURNING FOSSIL 'FUELS ] o o .

. N v
2 . -

"bsv. alr Poiidtion comes isrom Burnimg “+Dss:. 4uels'.‘|ucr~ A: coal
ar\u roel oxx. - 'Bul phur dtl:uutc xs "rcatea t"tf‘\9I¢ are burﬁlo.

N

‘Effects of Suluhur Dlax\dcz" ' D ¢
s . ! N
* 1t harms secple s health - T A
, + rt ‘Doisons pliants : & .
« i StuATs The Jrowth oF (rees | -
* ¥t nasters the decav’ or Bul.ioings . .
ot ‘A
N \ , " . .
. . . . - ' . . ’
~. AUTOMOBILE TRAFF I - .

o

. ' '
o per cent gt 41r paliution 16 eastimateo to come from AautOmoblles.

Most of the pollutibn 1s carboh’ moroxide (a dangerous gass.
Congested traréic bDetween high Duildings Can mare & dangeraus
%31 tuation. Some c:ties. BuLh as' Torvo, have "+resih—air machines”
These, lr! neecec Dy polrce on trar{,c dutyv. and by ather people :n
;Slaco; -here pollutior 18 heavy. . ) . ' N ”
.

h .
The autamom—lc ha::othcr Grewnact S. lt'has been desigred to use
aasoline Contaiming Yeha. Many CoOuAtries have controlles the '
ampunt 0f lead 1n gasoline. They wouid lite to ban it utpgcthw.
Cars asre. great'was-ers of gvgen. On 8 BUU~K) lpAeTer JOurnev, a
Car uses as much o vgaﬁ A% a DEersSOn Needs in a vear .

B N A . .

»>> Effecta of Carbon Monoxaide:
-% 1n large amounts. 1t can +111 v
+ 1n mmaller amournts. 1t mav cause severe hesdaches

LN

v .

4 .
3.  WEATHER counnwus ' : .

Some weather conga tions male pollut;nn MUCH wOrse. in the lower
lavers '3+ the stmosphere the temcerature usuaily talls as vou go

up . Warm. girts amale.r 1 ses and uxﬁptrses. « But sometines the air
At around level 18 cold. with 3 warm Dlaniet o+ 217 above. Seoke
1§ t-ra0p®a becClus®e LT CammOt +Fis€ tHrolgn the warm Dlantex. The
resyulr of this 1s callec saoq.. 1t v's & mes0r provlem in caties

iur'gunueu ov huls. . - .

),,guecso{Snog . o ‘ .

e 1t car lal=w cresthire oroblens
e 1T Can FICLCe vISIOl.llt. in ‘;'Sf,‘xc

v

Lo ‘ ' S

v

Note: Myis is a reduction of the original size. .

.
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First name: ’ _“Famxly name:

-
3 . -

' !

DIRECTIONS :. Read each question. Pick the best answer.
Circle the letter in front of your answer. .
. ® LN . . .

* Here’'s an example: The page I have just read 18 about...
L sports
) pollution
: ‘ c (raciIng cars g ,
D the weather

0.X.?  Now start the test...

e

€
1. Same things which cause aJT-pollutxon\\rez...
' A fash, bxrds; reptiles ) ) R
B streams, rivers, ‘1 akes o,
. C buildings, cities, towns . . Cor
D 1ndustries, fossil fuels, car fumes
2. The burning of fossil fuels creates. .. ‘i,f
(] A Sahd N ‘ ’ I" ’ .
B sulphur dioxide - o .
( rain . !
D carbon monoxide ' ‘
3. " Increased air pollution may result in... - . '
Coa o . o . .’
: A fewer plants and animals .= \
B smaller factories ’ o oo
. c all children born with, defarnxtxes
D no police 1n Japan i
4. Sulphur dioxide can harm. plople s health, but 1t is
even more harmful to... ™S ,
A plants | : B Sy
B dnimals ) '
o c trafns
b pets . g o

-

Q

)

- S, To reduce automobxle ppllutxon, people may have' to
contral. i. . . )

the use of fresh-air machines

the product:on of sulphur dloxxde
the use of cars

the number o+ traffxc llghts’

oOod

r———-.



" 6. Ev
by.-a

-

eryone can help reduce the problem of air

driving larger: chrs,

walking or cycling whenever possxble
burning more fossil fuels

buying a fresh-air machine

onNnwd

pollution

[
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7. To prevent automobale pollution, humans may have to

contro

DIRECTIONS
sentence 1

Example :

i10. L _ |

11.

A

v

o120 L
gasoline.

s TRUEL Wraite F 1€ 1t 1s FALSE.
J

[’f] Pollution is healthy.

Qa

Dirty air can damage buildings.

The wor'st polluters of air are factories.

-

Exhaust fumes from cars are poisonous.

?

Lightang a fire makes pollution. .

Many countries control the amount ofilead

LS ’
@

e T S

/

in

l1...

‘A the use of cars '

B the producfion of sulphur dioxide

c the size of parking spaces )

D . the use of fresh-air machines ’
: Read each sentence. Write a T an the box if, the

wt
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DIRECTIONS Read each sentencevsnd'flll in thé“blank with the
best answer. L ’ , .

'
»
<

13.1 ‘ - is& formed when the air at ground level is

'cold and smoke becomes trapped under a layer of warm air.

.
1]

14. . As 1ndustrialization grows, ____ i also
increases.,’ '

15. Sixty per cent of air pollution is taused by

——— — . 1 . S e i s vk e -

16, lanDkyo, police on-tratfic duty use
machines to protect themselves from air pullutlonx
.

a

17. Automobxles contrlbute to air pollutxnn prublnms because
they. uaste .

—— e e ———
-

\ » y

dioxi1de. : -

18. The growsh of : has been affected by sulphur\

[y

19. - The problem of smpg 1s most commontin cities surrounded by
L . . '
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First name: . Family name{" _. i, .

a
’

DIRECTIONS : Read ®ach question. Pick the best ansiver.
Circle the lettdr in front of your answer. [

]
r
%

Hére's an example: The best title for this reading is...
. ) S
: , . A Mankeys ro
» S C Pollution ,
e c Cars .
] D Weather

0.K.7? .Now start the test...

1. What is crq?tld when fossil’ fuels are burned?

L)

A carbon monnnxdq h

B rain .

C ' -sulphur dioxide ) "
D ashes

Y

2. Air pollutlon 1S caused by the fallnuxng thxngs:

A industries, 405:11 fuels, car fumes
B atmosphere, forests, rivers ‘
c buildings, cities, towns .

b fish, insectﬂ, rodents
3. Sulphur,dioxide harms peoplc s health, but it is more
dangerous to<..

animals _ ,
plants ’ ) o '
cars , o
pets . ' '

oo wD

4. Continued péll&tian ﬁay léad to...

no police in Japan

larger factories s

fewer plants and animals ~

all children born with deformities -

oOmod

/
S. Air pollution. could Bbecome dangerous to you “...

your .car uses a lot of gasoline

you're driving too fast thraugh a forest
you're driving too slowly on a highway . X
you're in a traffxc jam with tall buxldxngs all
around

ocOwD
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6. Air pollution might be a danger to you 14...
A you re driving too fast i1n the country - -
B you're in a traffic jam wath tall buildings all
around '

your car uses a\fzt o+ gasbl;ne )
you 're driving too slowly on t%g highway

o0

7ﬂ} A1r pollution can be reduced by...

burning more fossi1l fuels

talking less on the phone

walking or cycling whenever possible
driving bigger ‘automobiles

o0OwD>D

’

DIRECTIONS: Read eacb‘sentente. Wrate a T 1n the box
the sentence 1s TRUE. K MWrate F 1% 1t 1s FALSE.

.

iy
@

Example: Df]’ Air pollution 1s good.

» -
H

8. [_d The worst polluters of air are 1ndustries.

] .
9. [_H 'Lxghtfhg a fire makes pollution.

-
Y .
10. [__ Many countries limit the amount bf lead in

gasoline.

- ¢
li. [_~ Polluted air may damage houses.

.

it

-
. ' ,
12. [__ Exhaust fumes from automobiles are poisonous.

. N
i
-
[

DIRECTIONS: FRead each sentence and 111 1n the blank with

the best answer. ' N

13. HWhen the air at gr%und level 1s cold and smoke becomes

trapped under a layer of warm air, _________ 1s
{ormed.




-

7.

19.

police to protect them from air pocllution.

122

e e e . . e . e s et e . . b

. ﬁ N
16. By wastang '____________. y automobiles contribute to
air pollution problems. _ .
-

The problem of smog 1s found more often in cities:

surrounded by
) 'y
As 1ndustrxalxzat10n 1ncreases,

also 1ncreases.

4
the problem of

‘machines are used by Takyn tra#?xc

.
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-'Go{dg out for a (bréath of (gross air))y
- ((air pollution) is (a growing problem)) ;
- ((siﬁce,man learnegﬁfo méke ifgge).(he hés polipied~
' g o “ s

the air))
CA ) ,
- ((Pollution did not matter) for thousands of years)

- (As (man's humbers have started to e%pand) (so has air’

\

‘pollution))

\

- ((1f a coyntry becomes (industrialized) (the problem _
v N \ < . 'S
, grows worse)) } ‘ , : . . i ot

- (("3 causes of air pollution) and (their effects)) .
. . ) .
- ((burning) (fossil fuels)) . ' r

"

- (most air pollution comes from burning fossil fuels)
- {((coal) and (fuel) are examples of fossil fuels) . ' o
- ((sulphur dioxide) is created if fossil fqels are ' ',/

bufned) ’ ' y _ i ' g -
- sulphur dioxide harms (people's hééLjh), Yppiéons
plants), (stu&ts tree growth), (hastens building decay)’)
- (éutomogile traffic) causes air pollution)
- ((éoz of air pollutisn) comes from agtomobilgs)
- (lcargon monoxidé) is a danéerods ga%)

. o .
- ({congested traffip) between (high buildings) makes -

*

(air pollution a dangerous. situation))
|

- (fresh air machines are (needed by police (on traffic
auty)) (and by people in polluted areas))

- {(In large amounts), (carhon monoxide can kidbl))

k4 . .
2 ((In smaller amounts), (carbon monoxide causes A

~headéches)a

- . . v .o (

- (The (aufomobilei has érawbacks) o

-

. )
- £



i
o4

- -
J——

(cars have been designed to use ((gasoline) containing
~N . -

(lead)}) ' ‘ , o ‘

e i

(Many countries have (controlled the amount of lead in

gasoIﬁne))

-

(Many countries would like to banp leaded gasoline)

.

(Cars are great wasters of (oxygen))

5

(On a (600-kilometer journey)) (a car uses as much

oxygen as a -person needs ih a year))

- (Some weather conditions) make pollution much wbise)

(In the lower levels of the (atmosphere)) the
(temperature) usually falls as you gb up))

-. (((Warm, dirty smoke) rises) and disperses)

. . s ., .
((Sometimes the ((air at ground level is cold) (with a

warm blafket of ai%,above)}) .- . - .

( (Smoke ge}s trappedi because it cannot rise through

‘the warm blanket) and (smog) results)

((Smog is a major problem) (in (citiesf) surrounded'by

hills))

-

»(Smog cdan cause (breathiné problems))

3

.(Smog' can reduce (visibility in traffic))

N
|
|
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