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Strategy Traxnmq In The l.hc Of¢ Graphic Or'qnniz-r: .nd Its
Effect On Learning From lnntruct:un.l ‘Prose .

‘)-
Paul Chapsan

¢
130

This study investigated the hypothesized benef)cial
effect of training young readers to construct and use graphic
&qanx'z-r,s ‘a‘s.'a stratndy to facilitate recognition and r'-c.pll,

-

of an instructional prose text.

Grade four and five students (n = 97) attending two

'sleméntary schools in Pointe Claire were randomly assigned to

four groups. Twn trasined treatment qroiqfu were giwven a ﬁ

graphic organizer msodelled on the Barron (passive) and

Alvcv:unr;h-ﬂoothby (interactive) typc; respectively. The
third trdined group and the control subjects r-ccfv-d.no
organizer. nThe.pros_,c p}ssagc na‘s on air pollution. Two

posttests, delayed 24 hotirs and three weeks, consisted of

free recall plus a thres—part recognition/recall protocal ',
comprising multiple-choice, true-or-¢alse and short-answer

/ ’ .
measures. The free recal]l was scored by idea’idnits, with

interrater consensus resolving differences.
"y anal;sx’s of covnrranc.,- with the covariate o‘ r-ad:nq
ability ‘;nas'ur-d prior to training, xndic;tod that “'no
significant benefit was attrtbutahl; to -:tb;r type of
g(r;phic' organizer, nOr was any significant 1nt-r..'¢:'tlon. :

detected among effects. Results were discussed with respect ’

to "live" classroom training and ulagq”tions for r.;'glicptton

. advanced. : . -




To Ad‘ri-n, hnn, Ann., Barry, Barry, aotty, Bovorly.
Billy, Bob’ Sr., Bob Jr., Bﬂmy, C.arol, Chariotte, Charyl,
Chr;s, Chuck., Clara, Dmnu. Diane, Evelyn, Fikry, Frcd.
Fred, Gord, Hannibal, Helen, John, Jon, Laigh, Len, Lena,
anda, tois, Loretta, Lorru. Nu:ol-. Peter, P-tcr, Phil.
Pml chrro; Rhada, R:chard. Sar.ah, Sheena, Sh.rr:. Tom
and’ H-nd\‘v, wha euhorttﬂ‘ 'b;r"at,cd, cheered o up, heard -
zém(, lent ee tMnr studentg, helped and gmorally put uQ
wlth me and, c l '

very spec Lall Yy

. s s
° * . ’ .
- i

waited patiently, and io my egregiously helpful thesis

[

adviser, Bob Bornard. .

to Natalie, Jeremy, Liam and Andrew, who




N

CHAPTER 1 & RATIONALE ..oevuovennnneeneenenenenenns <0

’

ICHAPTERJ’ HETHQD .-n-.---...-'-;-ooo-.abb‘o,

4 { -

{ N TABLE OF CONTENTS

<

Advance Drgan) Zers . ......ceceevescnccncessescsans /

2
Gf'lpl}a’ll: Organi zers .........:.»..'.'..‘..........v... ;3

-

Twa Types Of Graphic Organizer .........cveeeeces 4

t
[t

3

bwrsn 2 : REVIEW OF THE LITERATURE .....ceeo..h.l. B

Teaching and Learning Stratoga.s N Y - |

MV?ﬂCJ'Orglnll.f‘ o.---c--.-o.t-cn-n-cluo-oo s ee 10'

-

Graphic Organizers """"“""“".“"'"/';:&" 13

Stratcgy Tr.nn:nq ..................;-..-../Z..... 17

Sumary of the Probles and Hypnthens R lé .

eeree.. 20

s

’Sub;ect- U S .20

.

1
D‘B'gﬁ o-..‘yb0.6.0.'.0.f'.l‘l..'l."d/'l--oo--.. 2

t

Training FProcedurea ..........".....“.7{...’.,...-...,.. 22

Training Materials ..........r...,.-."./1......'..;.... 28
s . . ' o/ _

Instrumentation ....‘l....\.,......7{............., 30
[ . .

CHAPTER 4 1 REBULTS ...o.ovineeelinsiunnncnnensanlie.. 34
:. ‘"troduct.l‘of\ .“----4------’..‘-.-5/-?vunooaounoc.q-- 34

‘Aﬁ‘lyll! of covlf‘lﬂﬂCI -o;-o-"/o'--ao-.‘o.wdanogun.'.o 34

Multivariate Ana’ly'su: Of COVAr1aNC® vvevereurena. <35
. _/

CHAPTER 5 1 DISCUBSION v.evvl'heeenreeenacanantion. 44

Suggestions. for. Further R "ar¢h<.. . ~ 3
L8 * ’ . ., . . -

REFEREWES .-“-.mo-‘t---o-..-/l-/-'--‘--.do-S..----o.‘.-on.-- ﬂS‘

S ! . ‘

APPENDIX A : Traifing Phage Materials .......i...... &2
. _ooon . Lo \ ) )

APPENDIX B : Target Phawe Materials f............i... 98

MPENDXXC H R.“ SCOF. e ® 3B se e bne e es b e ass Ve ssa l‘l

'
Y t - v
, . ,’ .
. .
' ! ’ »

© N - . g . , . p‘}g.




' Children have to develop skills nesded to cope with
‘ : . "~

the datly 1nflux of infpormation and ideas. Wherwas school

prograsme content is often fairly well defined, the type

of skills on which li-rning depends are, -qbally often,

assumed simply to grow, like Tapsy, trom nowhere. : Then,

at graduation, with much memorized data slipping into

obljv‘an4 one may be permitted to wonder what has been.

. . 6
achi1eved substantially.

«

Attention 1s being focused incrcailnqu on the

" Jearner s absliiy to process i1nformation, an abxli(y which

.translates 1nto strategies for learning how to -learn

)

' (Bruner, 19603 Kintsch & van Dijk, 1978). An example is a
o *

L 4

study, canduct;d by thoAUniv-rsityydf Illinois ' Center. for
) .

the Study of Reading, in which ggudcnt-"auaren-ss‘oi-

their own cognxt:ve‘gﬁructur-’in relation to instructianal

material was encouraged, together with sensitivity to the
rélétx!g demands made upon them By the learning ta:k‘

(Brown, Campione, % Day, 1980) . . .

The research repozted her

3 - n

of this mathemagenic approaéh,(thhkbpf, 1966, 1970), .

-
~

specifically as 1t relates to reading comprehension and

'
~

’

e is .concerned with one area .

ol

Sun
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. Advance Organizers .

Y B

contcﬂt r-cqil. Rothuopf 1 ¥ theory of -athouaq.nic-

po-tulat-s that ln-tructional qtr.t.gx-s uh:ch praaot-

.

.incrcaud prbgnnhq rHort m tm part of the learner, or

which r.qunr. incoming data to be proccinqp at higher

,goqpitivc J-vclu, will result’ in‘xncrqaséd nnﬂ sore

durable learning.- o ' -

The 1ast ton ycars hqv- sean & prolifcrattnn of

-ksll-tr.xninq t.Ch“iq?aiﬂ many o& which hdvc bu.n

.,valndat-d by rc'nqrch studi-s. One such. t-chnxquq 1% the

1

use of graphnc orqanlzars An“a rcadan lld for

-

'

Linetructional text. In order to agpr-cxat- the

introductioh of the graphic organizer one must look at 1ts
pedigres. . o ‘

4 : . - -~ -

& _ o . .

e .

)

[y

Thc grnphtc orqan:z.r ha- nt- roots 1n thu lnrqp bddy .

of r-maarch uhxch dov.lop-d out of Ausubcl nntroductlpn
ot the advance orqnnxz.r as a str-tigac staninq aid, an
opcrntxongl tool du-lgnnd to facilitate “nodnanlul

reception learning” (Qusubcl, ;9&0, 19463, 1968). Advance
organizers are i1ntended ‘as high-level, qcnoralxznd .

xntroduders of lnntructxaﬂal nnt.rxal. & kznd ul

\ "
cnnc.ptual "sca!foldlnq” of "uubsuocrl" (Aunub.l, 1968)

3

which u;ll ‘allow a wide. rangu of d-to:lld %conpatnblc"

Pl

uat-rnal to be draun xnta th- r-adar s cogmtive structure’

hnd nff.ctxv-ly f.taincd A vety Iiuilar;but parhaps sore

9 \ -

&
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acsessible approach; developed by Mayer (1979), helped to'

Clarify wome of the fallout misunderstanding g&nqrgt.d‘{ay
< , o .

Ausubel "8 research and writings. v

1

In dpite of uneven research findings related to
Ausubell 1 an ;dvanr.t.! organizers, c nusber Qol
second-generation theories and applit:.ati.onrof his theory
have evolved, 1ncluding g&rr&n's (1969) qraphxceorganizcr.'

3 s

Graphic Organizers

' |
Graphic organizers are intended to help students

ident1fy the top-~level 1deas 1n a reading passage. U'sxng

» .
- 1

spatial arrangement on the page similar to that 554 a

f.lou'—-chart, with important vocabulary terms and key
concepts contained 1n boxes intercpnnected by lines or

’ ' ‘e ' .
arrows, the gr‘:phxc arganizer can \ill'ustrate the top—level

structure of an xnstructxt:;nal text (Craik & Lockhart,

1972). This potential of the graphic organizer to act as

a signaling agent has only recently been investigated. In

o

" a study by Meyer, Brandt, & Bluth (1980) the amount of

51'gm|hng avay lable 2o _the nainth—grade sub)jects was

«

¥

manipulated 1n experimental reading texts by i1ncluding ‘or’

., omtting explicitly stated 1nformation about the

\ ,
particular text 's top—level structure. As h_ypotgheszzed,

2

'%tudents ‘who wer e capable of using the top-level structure *
' . ’ 3 -
as a p%g aid performed significaritly better on

comprehension and retention measures, b

—
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&
. . ! ) -
A ssydy-xnvnlvnng elementary schoal students
(é;unana, 1981) indicated kha} the great-r qdantity of
h:gh.r*lev-l signaling lncludud N & qradc three social

studiss text, as compared to a snxth-grado text, may have

. accounted for the youbger readers’ ability to recall more

high-level than low-level ideas whereas no difference 1121

‘the_level of recall was observed for ‘the older subjects.. .

4

’cherallre;earth studies i1n the early 1980's "
demonstrated the usefulness of graphic organizers as’

dev1c1f capable of top-level signaling. A °
» { e

8

ebmparnson7;ontrast draphxc organizer developed by

- . '3
.

" Alvermann (1982) helped experimental subjects reorganize

r

descraptive high—-level text structurg, éith resulilng

super 1or perfprmance ‘by the treatmerit group.

Twp classroom training studies, where the effects of

) : w , . :
graphic organizer xnstr?ctjon on comprehens:on (Bgothby k/
Alvermann, 1984) and transfer (Alvermann & Boothby, 1984)

were examined, produced si1gnificantly superior results in

favour of training, though not for all txfatments.
‘ . ' l \

-

Two Types of Grapbhic Organizer "

.

The Boothby—Al vermann approach tn constructxng -and

‘Rssxng graphic organxzers drffers from Barron’'s 1n several

" areas.




The stated purpose of i1ntroducing graphic organizers

. h
1nto a reading task is.to help the reader develop a sense

of text structure. Relationships between words are what

-~ . -

ultimateély convey 1deas and concepts. When first
‘1mtroduced ﬁy Barron (1946%9), graphic organizers were also

being referred to as structured overviews (Earle, 1970).

There 1s, however, a considerable difference between

.

Barron's fully constructed, "passive" organizer and the
, g ‘ e
more dynamic model ‘proposed by Earle, the essential
di f¥erence being a matter of Qtudent‘xnvolvement in the
\constructan and elaboration of the ;éadxng aid. Herber
(1978, p.147) cites Earle’ s -‘suggested pFocedure'for the

development and application of the structured overview.

1. Take the list of words ... selected [far

emphasis 1n this instructional umit) and arrange

and rearrange them, add to them, and delete from
them until you have a dxa%rad which shows the
relatxo;sﬁxps which exist émong 1de;; xﬁ‘the

. - 'unxt, as well as their relationship te éhe

semester ‘s [or year 's] work and to ... [the

A subject areal 1tself.

. ®. On the first day of the new learning unmit,
~ . w}xte ihewﬁiggram so constructed on the board.
While you are doing thls, explain why you
. arranged the terms as you did. Encourage the

@ w —
e :

gt o e+ PN T
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e

» 4

L 74
%

- . Y

- students to contribute as much i1nfarmation as
. ‘ ' s .
they can. Between the students and yourself,

‘" N . ~ ) N N

the reasons for the diagrammatic arrahgement L ’

-~ -~ ’ »

'?
. should be verbalized.

3. Throughout the umit, as it seems appropriate
) - - [ . * 1
and comfortable, refer back to the dkagréh. )

[ - ¢

Skeb$h portxonsibf 1t on the board. The major
'oﬁiectlve here 1s t% ard the students i1n their ’ )

attempts to orgamize the information in . e

.

meaningful ways.

. [N
-

A

Here the reader 1s clearly 1hvolvéd 1n the process df

.
“ v

elaboration of the Jjraphic organizer / structured

- — .
“ / .
overview: As noted by Reder (1980), reader involvement in

. It . ‘ .
such a process results i1n additional, related, or* -

redundant propositions and 1t follows that redundancy in,’ .

- ) r ‘.

) ' !
this'context "can be viewed as a safeguard against ”

forgetting and an aLﬁ to fast retrieval” (p.B8).

-

Alvermann and Boothby have concentrated their reseanch ) o
attention o%‘thxs interactivg modél and have found mo%égt
gains 1n, comprehension and recall for the use of graphic

Py

organizers by trainéd subj)ects. .

»

Anather aspect of the difference of approach’ between
S,
Barron and the Alver mann—-Boothby collaboration 1s that Df
ski1ll-training. Barron's "passive” organizer requires . N

&
very little artive processing on the Part of the reader,

- -
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CHAPTER« TWO

REVIEW OF THE-LITERATURE

"\ .

\
Teaching and learning strategies
i . ‘

“
-

" - In parallel with the time—honbured interest shown by

researchérs h the mental mechanisms'responsxble for the
- ‘ ] .

"learning" of “facts" rhns a newer interest 1n how a child’

\ , .
\ -
- reads, processes and retains written material (Dansereaui

1978; O°Nei1l, 1978; Rothkopf, 1970; Levie % Levie,1975;

Paivia, 1971;~Vatca,419811. The empbhasis has shifted away

'from a Jreoccﬁbabion with the manipulation of \

N ‘ _
1nstruct10na¥ treatments tawards a concern with
) v .

* Compreh®nsion (Reder, 19803 Taylor, 1982: Bransford &
’ -
McCarrell, 19743 Englert & Hiebert, 1984), cognitive
v ' , ¥ F) N
strategies (Dansereau et al., 19717 Brunming, 1983; Bovy,

1981) and what might be termed kinetic recall, 1.e. the
: ' p . .
~ ' ability to transfer, adapt and  apply learned skills and

s
o

) . ~
conceptsf?ﬂorris,'Bransfoﬁd;ry ﬁ?anks, 19773 Alvermann &
Boothby, 1984; Mayer, 1980). g e

-~ 4 t
[ 4

- [

The variables studied are leqgion: among them are the

adgxtxon ‘o t?xthal m;terxa{ of pictures (Dwyer , 19783
Winn, 1982), 1nserted .gquestions (Rlckaﬁast 19?9:

‘“ Dayton ;1977; gaw &JWaller, 1976) and aavancg urghnxzérﬁ .
(Ausubel , 1960, 1968; Mayer, 1977; Mayer & Broaage; 1980)-.

-Others 1nclude strategy-training for rote recall’ (Campirone

i



“

v

]

& Brown, 1977), mathemagenics (Rothkopf, 1966, 1970) and
the ﬁarry1pg of task demands to the student’'s egﬁrtxng
cogni tive structures (Brown, Campione & Day, 1980;

Y

Bernard, Peterson & Ally, 1981). .

a

L

Teaching/learning strategies are characterized as

’

t
"embedded" where they are integrated into theé

1instructional material i1tself (Merrill, Kowallis & Wilson,

&
19813 wittrock 4 Lumsdaine, 1977) and as "“detached® where

<

,the student may apply them to the instructional task 1n

hand (Ragney, 1978). Improved comprehensian and recall
b

have been demorlstr ated for both types of strategy (Winn,

- [4
1982; Bovy, 19813 Bruning, 1983).

v’

Detached strategy tFaxnxng has been used 1n a wide,

variety of settings to promote 1mproved&proces§xng methods
{(Hansen, 1981; Hansen & Pearson, 1982; Gordon, 1980;

_(Raph?el & Pearson, 1982), with a resulting 1nCrease 1n
tomprehensxon‘of‘gnstructional text. Such training, aimed
at teaching children how to “"learn to learn“y(wexnstexn,
1978; Bruner'y 1960), appears to be most apt at tﬁ;

elementary level, where students are begqinning to evolyve

personal reading and study styles (Adams, Carnine &

Gersten, 1982; Englert & Hiebert, 1984).

4 f
v P «“

[

Boothby and Alvermann (1984) note that studies of
detached—strategy training have typically involved

-time-coasuming and often non-replicable methoddologies

»




-t e e s 0

advance organizer 1s i1ntended to "provide i1deational

. \; . - -

J e . N ) . , ‘

requiring the collection of extensive data 1n small-group
L]

instructional formats. The use of graphic organizers, in

—

a study by_Boéthby_gngnAlvernann (1984), seems a more

e?fect:ve'strategy since it can be.applied 1n a "normal”

»
.

classroom (1.e. large group) setting without making overly

4

dif$1cult demands on time or'programne content desaign.

—

The research reported here sought to replicate and

A

extend the, line of research adopted by Alvermann and

Boothby. ‘

- . T, -

4

Advance organizérs

: /

Grabhii organizers originally evolved (Barron, 1946%;

Earle, 1970) from research 1nitiated by Ausubel (1950,

1968), 1rito the effects and effecti1veness of advance

‘organizers. Ausubel (1968) defines advance organizers,

ad)oined to'prosenxnstruction;l media, as "appropriately

-y !
relevant and 1nclusive i1ntroductory materials...

nnfroducgd 1n advance of learning... and presente& at a
‘ , - ¥

higher level of abst?actxon, generality and 1nclusiveness"

(p.148). By ensuring "“the availability to the learner of

relevant and proximately 1nclusive. subsumers' (p.136)., the

.

scaffolding -for_ the stable xncorporatxan.and %étentxon of

o ¢

the more detailed and differentiated material that

follows" “p.148).

[ g " . \ . . f .




*

In short, the advance organizer, presenting the

~

learner with the to'p-—lelve,l strgctu're“ of the material bei1ng
read, should help make .this new m;'at.enal "compatx‘ble" with
the learner’'s EXlStlngth(Jg'ﬂ'lthE struct;.lr"e. ~ This process
of "meaningful re.(':epti‘on ‘learni.ng" 1s Ausubel s

alternative to mereé rote memorization.

.

—

_}ased 6n a meta-analysis of the effect of advance
— - ! ’

organizers on learm-ng‘ and rétentxon., Lurtgn, Ames, and
Akerson 1980) concluded that although advance organizers
. hd L]

« ' (s
. N " X . .
have been shown, . in numerous studies, to facilitate

learming, their utilisation produces i1hconsistent and
* : '

<

-unpredictable effects. In some of his egriy research on

advance organizeks, Ausubel showed that lowér-ab;llty‘ -

<

subgeéts benefited more from using arganizers than did

high—ability readers (Ausubel & Fitzgerald, 1962) .

)
«

Interpretation of these results fol.lquad an 1nturtively

-

sound line of reasoning, namely that "better” readers were ..

b .
more able to process ef{'ec'ti\ve'ly new Information with the

’
.

help of higher-level iconceptual organxztr\s‘s: Later

°
v

research did not, hoinever‘ pr_dve ,tq be Cl.;u"ousxstent with
1A
Ausubel ‘s findirngs. Whereas Luiten, Ases and Akerson

(1980) reported widely varying results 1'n their

\

meta-analytac review of “advance organizer research, Mayer
e ——

f L4

(1982) concluded that louer-gﬁxllty_sub_)ects tended to

- ©
. '

.bénefit more .frc;vm advance organizers although 1n numerous

y e

studies ability had no direct effect on performange. The




~

) _
e
tendency for results to be qnpﬁc;ictable may be attraibuted

tbltheafict that advance org-hxzers are generally very
[ ’ - [ . N t
difficult to compose, since (according to the Ausubel

formula) they must be written with both the learner’s

ex1sating knowledge and the top-level structure of the

-
1 -

instructional ;aterxal taken into account.

o

‘ A dxf(ereqt approach to the probleas is proposed by
Mayer (Mayer, 1979, 1980; Mayer & Bromage, 1980). He

contends that provided the: advance organizér, by -

presenting top-level content structure, facilitates the

N .

retenénon of lower-level concepts found in an
1nstructional passaae, the brganizer'need not al'so
représent previously acquired subsuming concepts, as
postul ated by AusubeE. éased‘on Bxs(oun extensive

research, Mayer ¢1980) redefines the term “advance

a

organizer"” to i1nclude any top-level structure

representation which proves to be effective, be 1t in the
. 4 ! s R
form aof prose (Neinstélq? 1978), model (Mayer, l980)n

’ » -

graphics (Haring & Fry, '1979) or verbal communication

(Gagné & Smith, 1962; Weener, 1974).

A study by Bernard, Peterson and Ally (1981), which
L ' . '
compared a graphic (i.e. pictorial) i1llustration of

subsuming concepts thp a verbal organizer, found that the

form of the advance organmizer i1s not 1mpor tant .provided

\

the organizer represents clearly the structure of the ’
9 by ,

1nstructional passage berng read by ;ﬁ; learner. However,
~ . . ' . .

- -

.

A3 -~




)
10 the literature dealing with graphxc orqanxz-fs, the

form of the organizer posgs a problcn.

Graphic organizers
’ , J : .

In the fifteen ysars.since graphic organizers were

1 ‘ . ’ * .

1ntroduced into ﬁh- resesarch literature, they appear to

have been the sub)-;t of r.latxvely few cxpcrxacntal

stud1es.

'

' Graph:c organizers are defined by Estes, Mills and ',

Barron (1969) as "visual and verbal prescntatxons ot the

ey vocabulary in a new learning task in relation to the

«

suﬁsuming and/or ﬁarillnl terms that presumably have -been

pizyious}y xpcnrporated into the learner's cognaﬁivu

.

‘structure” (p.41).
' )

The prem:se underlying the use of graphic ofganizers
Y , Y

is that, like advance organiters (Ausubel, 1963; Mayer, ‘ ,/

1979), they enable the reader to draw on prior knowledge

in order to understand and retain new material being

preéented (Bransford & McCarrell, 1974; Brandt, 1978;
. M : * . ,
Al ver mann, 1?81)\ Graphic organizers differ from their

Ausubel scion firstly 1n that gpcy are not written at a
. higher levgl than the 1nstructional mater:ial they

enplxcafe and secondly that they are graphic or pictorial

s
[ ) f

as opposcd'tb benng‘urntten in prose.

U ‘

I



In a recent review aof graphic organizer research,

1

Hoore‘and Readence (1983) #oﬁnd that research results

,And:catn important gaxns 1n vocabulary retention, with

/ smaller: cmncom:tant ganns‘mn comprehension. ' These

~

_f1ndings tie in with those of Barron (1969) on the effects

5_9{ graphic organizers applied to vocabulary learning.

Higher gains were reported by Boothby and Alvermann (1984)

Y
on i1mmed: ate and 48-hour-delayed comprehension testing,

‘though no‘Bethen—grqup differences were found on a

t-month-delayed test.

Direct comparisons Hrauﬁ'bétueen-the Moore and

.3

~ Readence findings and those of boathby and Alvermann ére.b

qhestionable-sxnce the latter researchers included *

extensive ‘trainiiig pfocedures in their method, while

1 [
-

training playgg:? considerably smaller role 1n same

studies nevxewed by Moore and~Rﬁfdence’and was not even

" ancluded /1 othérs. . é?ﬂ% . .

Another factor tendfng to cloud any COMparisbn of the
] ~ #

“two is the form of the graphic orgadgzer itself. Figure |l

shoﬁa graphic Drganl zer based on the Barron model\\and
> .

typxcql of those reported on in the Hoore and Readence
~

o

meta*anply515, while Flgure 2 features the type of graphic .

-

organizer used by Boothby and Alvefmann. The Boothby and
» )
[ v 4 : ‘
" Alvermann “"elaborat:ion” model presents key terms
\
/

(top-level structures) and éhgwé clearly how ‘those terms,

S . 2 '
may be interconnected. Barron's "passive reception”

’
[ \ Y3

-
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The Tobacca.Trad- Braphic Orqganizer

wild tobacco plants

¥

discovered by

|

improved tobacco

* .

v i ' YI
‘ brought

' v

more

\ v

R built,

sﬁxpped

/ :

AN

shapp
cloth

/

Figure 2. Sample Graphic Organizer of The Tobacco Trade:

Boothby-Al vermann "elaborative/interactjive”
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.

organizer, however, 1s limited to isoclating important
. vocabulary culled from the'prose text which the learner 1s
to study. Given tggt camprehension of prase 1s mor e
complex than‘me;e Enowledge of isolaged words, it ’is
reasgnable to assume. that the Boothby and Alvermann
graphic organizer would promote comprehension 1n addition
- “\\$ to vdcabulary retentxqq_ Thas model; featuring

” interconnected key terms, i1nvites the learner to complete

=

the organizer by filling in the blanks with appropriate

& words found in the 1nstrutﬁxona1 text. .o

"Again, with the learner interacting thh/(he graphic

organizer 1n this way, through elaboration (Reder , 1980),

»
rd

another obstacle 1s added to the task of comparing the
research findings of Moore and Readence with thbse of

L. Eﬁoothby and Al vermann. In order for such comparison to be

[l
[

possible, research in this area needs to control for the
differences mentioned above 1n order to i1solate the
variables which contribute to 1mproved learning. The

study reported here sought to make such qemp;rxson

[
»

péactlcable. o ;e

Strateqy training

" The devéﬁopment of reading strategies aimed at

a (

1mpraving compréhensxon of exposxtory text -has been the

focus of an 1nreasing number of research studies (for a

e



the proposed study.

‘Summary of the Problem and Hypothesis

review, see Alvermann & Boothby, 1984). The ability to

identify and harness text structure tvas béen demonstrated

4
H

as a part4culaflf valuable strategic skill as appl;ed to

1982; McGee, 1982). The, how, rather than the whether, to
‘ >

train students’in such &rstrétegy (Englert & ﬁ:ebert.

1984) is addressed in studxes by Alvermann and Boathby

-(1984) and Boothpy'and Al vermann (1984). Procedures used

t

by these two researchers were replicated and extended in _

P

\
The research repogted here, was concerned with the

inherently dichotomous approach to graphc organlzers in
the research literature and the tho organizer types were

1ncluded as componentsfbf the xndependent'vq§xabie. The

study was desgg?ed to replicate and extend the

18

!

‘expository prose (Alverﬁanp & Boothby, ‘1984; Taylor, 1980,

B

—

Boathby—Al ver mann l1ine of research i1n methods for training

elementary lelel students 1n the use of graphic organizers

as strategic aids to reading instructional prose.

\d
o

d The gene?al hypothesas Put forward was that, 1n the
context of IEarner~proce§§ed 1instructional prose text,

3
-

strategy training 1n the use of graphic oFganxzefs

" promotes more effective recognition’ and recall of tke

textual contept than that achieved 1n the absence of such

training.

- ‘ '

wl

tl



'experimental groﬁ% received training in the use of graphic

During the training phase, all subjects in the .

i

s

oréanizers constructed according to Bdothby and -

Alvermann’s elaborative/interactive ﬁo?el, éogether kigh«

brief expo;ure to Barronesque passxve/récepti;e

organ:ze?s: The latter was considered ﬁecessary‘for the
~,

purpo!éuo{ cueing subjects to the targez phase. . .

It was predicted specifically that superior’
3 - .
recognition and recall would result from the use of -

graphic organxzecs/deelled along the lines of the

Boothby-Alvermann type as compared to the Barrom type.

- . . \
\ fa N -

R

The reading abiliity-level of all.sub;ects involved 1n

\w

the study (n =+« 92) was measured by the standardized

Stanford Reading Achievement Test, admgnistered to intact

E?;g%es by the rn-school’ faculty prior to the'start of the
Q 2

training. This measure was 1ncorpbrated as a predictor

(control) variable in the analysis of the data obtained.
) “ '
A

g'\g

I
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anglophone students attending

: CHAPTER THREE

- . € -

Subjects "

- . .
< .
N . o

The population from which the ample\was.drawn

L.

typncélly comprises mixed blue-collar and middle—class

-

working communities. Initially fhe sample qonsisted'ofn97

rades 4.and 5 at two publfé

e

schools administered by the Lakeshore School Board in

- '

Pointe Claire, Quebec; Northview Elementary and Sexgnlofy

\

Elementary. 0Owing to subject mortalfty (absence from

eirther or both of the posttesting sessions) th1§ number

g
»

was reduced to 86. -
' e .

To control selection. bias, subjects were assi1gned
. ot

randomly to thi three experimental and one control
condition grou?ﬁ. ,

- ) ‘ ~ a
Design

A

The des;ganf the study was a fully randomized 4 x 2,
with repeated measures on the second factor (see Figure
Ehree

3). Between-group variables were as follows:

groups of Subjects trained in the construction and
[

.application of graphic organizers were given, i1mmediately

"
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©

.prior to the first posttes(ﬁ Barran-type, Bbothby and - ‘

~

Alvermann—type and no graphic dkganlzer reépectively. The

R

[

fourth subject group, untrained and with\pno organizer

supplied, constituted the control condition. There' was

» "

one with{n-group'vaniable: the first posttest followed 24 <—_ *

( /

hours after the final traimning session, with the second

posttest administered three weeks YLter. No pretesting

\ 4 R

was considered necessary since subjects were randomized to
hd ' ;

treatment and control conditions. .

LY

B . The dependent heasure compriéed written free recall

©TL . .

and a mixture of multerple—choice, "true or false" and

“fill in the blank" (short ansuer)‘items.. The posttests

-
« -,

were designed to measure recognition and recall.

Training ,procedures . .

‘ »

Procedures throughout the training phase approxxméted .

\ v
to those outlined i1n Boothby and Alvermann (1984) and

: Alvermann and Boothby (1984). All.grouﬁs, treatment and -

.

cohtrolﬁ met with external instructors (i.e. not members
of the 1n-school faculties) for approximately 30 Elnqtes

fgr week -for si1x weeks. These sessions were arranged with #-

.

the school administrators, and teaching facuity 1n such a

IS
3 . .
‘-

way as to i1nterfere as little as possible with the normal »
o]
- A 5
\ school routine. The research team coped with @xgor
» ‘setbacks (e.g: qn‘unexpected:change of classroom with

consequent shortage of, furniture) as and when they




a

'Tuenty4ﬂlxdes,Vwith explanations delivered 11ve by the-

“chu;}gd in the real—li?e school situation uhthadbtained

’

‘at all times fhroqghdut the training andjtarget'pﬁases of

the gtudy.\ Generally speaking, eve;y effort was made by

al) pefsonnel concerned to-make the subjects feel at ease

"in the rather .agvel circumstances which the study.%g

i

presented to the.children.

H ° - v

A week before the first training session, -all the
' o ’ N . ’ ‘ Ad B
subjyects involvéd 1in the study attended an 1ntroductorx
2= o . c

sessipn whith had a triple purpose. It was xntende& ta

“break the i1ce” by allowing the. students to meet the three

A . 1]
-
2

. ' ' [ '
,external 1nstructors .as unaversity researchers, before

:being 1nvolved together 1n thé training 55ﬁuatxon 1tself.

n

. *
F

instructor team, were used to illustrate, 1n the'follouxng 3:

[

sequence: . . ) .. '

1. the anstruction team of three, plus the .

v - M

research supervisor (a faculty member from the
v LY <\.
Umiversity of Concordia Educational Technology-

5

Programme) and the author'.of the present studys

*

2. the varied nature of research questions; g

. .
\ 3;. the necessity of having control subjects as
. . . . - [

‘well as experimentals;

¢

' 4.’ the randomization procedure; )

v N

v

S. reseiréh findings and ﬁﬁgxr usefulness.

o
L -

A\



r-

'

The"three'ingtrgctoFs later concurred that this session

wae particularly valuable 1n that 1t anticipated many of
the questions which might, otherwi:se have interrupted the -
trfaining sessyons and uséd'gp premium 1nstructional time.

o

-

* Control subjects were assigned placebo activities
v 4

“t»  throughout the training period.. They viewed tharty—-mnute

f1lms selected from the Children of the World series (CBC,
. ¢ " -

[N

1978). The' three which were chosen by the instructor were
about young people living 1n Thailand, Sri Laﬁka, and

. Guatemala. One half of a f1lm was shown in each session,
. . - ‘
so0 as to allow time for brief discussion and a short quiz

or test. The students discussed various aspects of the

f11lms and then were given varied—format practice tests

«

s1milar to those administered to the experimental
sub jects. They were not, of course, exposed to any
mgrabh;c organizers during the ten weeks from the start of

the training ﬁhase to the end of the target/phase.
¥ 1

Students 1n the treatment group were i1nformed that

r

. T
they would learn a new mexhhg#fqr picking out main 1deas
o .

and details from reading texts. The role of the graphxc‘

.

organizer was explained and the top-level structure ot a

r eading /text identi1f1ed.  Subjects were én&ouréged to

predict words required to £111 1n gabs left '1n the Boothby

and Alvermann elaborative graphic organizer. The level of

. X
. ¢ .
;Squ1qxte student glaboratlon 1ncreased gradually over - the

K]

. —

[



,displayed hnﬂpccnptaﬁge “solution” via the overhead

25

'

length of 'the training period. Student predictions were

compared with terms included 1n the instructional passlgc,
with ensuing discussion of - the concepts and

. w . ‘
interrelationships depicted 1n the partly elaborated -

graphic orqanizer.’ . . ' -

[

Once they had ‘been ailo«ed enough time to explore the
, - . \

péssibli.;ns-rts for an organizer, the 1?qtru§tor
[ /'
projector and the students were encouraged to compare |

their own 1nserted words pnd‘bhrases, and thé arrangement

. .

of - these on the organizer; with "the one displayed on the
screen. '
" As the t}axnlng~sesslons progressea‘_the level of .

-

difficulty was raised slightly by regucxﬁg the dég?ee of

prior elaboratian on the graphic ordaﬁxzer.(sée Appendi x
~
A).

~

Al . -
% N
° - : v

"All 5tudents an the 5ample were tested regularl, d

durlng the traxnxng phase by means of a short pasttest

-~
'(ilve'minutes at the most) at the end of each session.

This obwviated the danger of testing effects i1n the target

'd

phase. These tests, 1n written free recall and varied

formats which 1ncluded multiple-choice, were used ta
' N4 “

Qmomtor recognmitron and recall of material studied.

/
L

Written free vecall testing was preferred to oral free

recall for two reasons: written work is generally

[




’

~—pBrceived by students as being more “serious" than ,

equivalent oral work and written free recall material can

be more accurately assessed and scored.

t .

Traiming materaials

% .

+

During the six-week training phase, ad hoc .

-

instructional materials were developed by a team’ of Ehrnc

-+

Unaversity of Concordia Educational Technology Program

Research Assistants: one a doctoral candidate with several

‘

years of experience teaching upper elementary grades and

[N

the ot?ers master 's students, one of‘uhom 15 the author.

The thlr? member of Fhe trafnxng—x#gfructors team did not
éart;sxpate 1n develaoping these materials as spe occupied
herself exclusively thhqqctxvxt;es for the control group.

L4

< ~ The 1nstructional materials comprised reading texts
and graphxé organizers. Short passages were selected ¢rom

books and*magazines aimed chiefly at the upper elementary

age level, e.g. 3-2-1-Contact, Enter and Electrac Company

published by the Ehxldren"s Television Workshop; Hidden
==

Worlds, Far-Out Facts-and World magazine published by
r :

National Geographic: and other sources including Wor 1d

Book Encyclopaedia. ' \ 2
v -

!

.
.

Gréphxc or ganizers were 51m115rly developed by the
L3 N . i
lnvesthator-xnstructors|team. Each graphic organizer was

constructed Mn such a way as to represent as clearly as
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3

\ y
possible the top-level sfruttyre of the instructional

passage, with 1nterconnections between superordinate and ’

subor&xq;te concepts indicated by lines or arrows. This
technique, developed by the Boothby—Alverménn team, 18
based mainly on work by Barron (1969) and Earle (1970), as

t

revxewgd 1n Herber (1978).

[
[}

The substance of the materials used in the six
training sessions 15 outlined below. Texts, grapbhic
organizers (partly and fully elaborated) and practice

XY

tests are 1ncluded 1/ Appendix A.

.

éessxon 1. Colour slides were brOchted and students
nere 1nv1§ed to suggest a title for each slide, based on
1ts main visual xde§1 Subsidirary detai1ls were noted and
discussed in relation to the principal element of each
1mage. Jﬁxtlally four slides were presented simply for

. g Y
oral discussion; they depicted

¢1) sardines being unloaded from a trawler;
(xi{‘a young boy uaéhxng his tracycle on a

driveway:

(11) a {ruxtfand;Gégetable vendor at hxs*g
open-air market stallj; .

N (1v) a crowli of visitors around a monkey and
1ts handler at an open zoo.
Finally, two more slides were shown (one of children

beachcombxng"by.the ocean and the other of young students

: —
at a JUdQ‘:§EfS) and the subsequent oral discussion was




franslxteraied, using an overhead projector,gin the form

. of si1mple graph:ic organ1zers.‘ Throughout‘this first
session rnstructors were careful. to accept a variety é;
sugggst1ons as being acceptable, with student consensus’
being sought on the i1dentification of main and subsidiary
1ideas or on a title, e.q. ;Trlke Wash". Testing was

¢ considered premature at this stage and therefore was not
‘xnciuded.

SESSt?n 2. L;$ge photographs, clippeF.from magazines
such as E;ig and Paris Match, were mounted on card and
displayed, one at a time, at the front of the classroom.
The three phoéos depicted, respectively, a young medical
practitioner with a patient, a sidewalk cafe, and a proud
father with his baby. Students were given a prainted copy
of a_ simple, partly elaboraked graphic organizer for each
of the three images and the organizers were completed
during group discussion of the picture elements. A fourth
handout 1ncluded a photograph of a gqiraffe feeding 1# the
uppér branches bf j tree, a %hort reading text about the
advantages Dflbexng a tall animal living on the African
savannah, and -a simple, Barron-type graphgé organizer
designed to help the students make the tranéxtxon,&rom

s

images-only to 1mages-with-text.

\

Session 3. No pictorial 1mages were used at all. The

first task was to complete a very straightforward graphic

organizer based on an accompanying text about kangaroos.

ey e N




: : . . \\ » e’

v Y

'Thi's was done 1ndiv1éually by the students, with droup
diécussion following. Secondly, séudentslucrn girven a
fully elaborateéd graphic organizer relating to éhe nature
of an oasis and they uere'i;ke& to write a short text for
which the o}ganxzér wouid be approp;iate.z A thard: .
assignment, followed by a sﬁort mul tiple-choice tnst;

consisted of a‘'passage on explaoration, wi th aipartly

elaborated graphac o}ganxinr to be completed.

L

Sess;on 5. és a short “Qara—up“ exeréiil, two magazine
pxcthres; simlar to those used in Session 2, were
discussed in terms of main and secondary- elgments, Hqst
of the seasion was taken up by work on two griaphic
organizers based on passages abou; animal hopes and|the

shrew. A test on animal homes comprised true-or-false

statements and short-answer 1tems.

Sessi1on S. . As students grew familiar wath concepts and
ttechniques associated with the use of graphic organizers,
more difficult texig were assigned. This ‘session’s

materi1al consisted of two texts with graphic organizers;

one on underground buildings, the other on Yel lowstone

: o
Park, with a free recall test of the latter administered

1n the last eight minutes of the session. . s

- PO

Sessi1an 6. In this fi1nal training session studeﬁts

were given two more graphic organizers to elaborate after

°*

reading texts on spacecraft and the night sky. A guiz 1n

R
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1]
* ?

multiple-choice format based on the f1rst passage closed

the session.

Instrumentation

Ten days before the start of the training phase, Test

2: Reading Comprehension,pexcerpted’from the Stanford

Achi1evement Test Battery: Intermediate Level I (Madden,
'

Gardner , Rudman, Karlsen, & Merwin, 1972) was °

-

administered. Reading ability was a1dentified on the

strength of subjects” scores on this standardized test, .

which consists of ten reading passages and one nine-line
poem, with several foursitem mul tiple—-choice test

questions following each reading text, for a total of &7

—questions. Students were given 50 minutes to complete the

test. . o~
' 4
‘\ v

In the target phase, ‘all students were given a
331-word passage on the subject of air pollution, entitled

Going out for a Breath of Gross Air? This was adapted

-

from a unit 1n Conserving the Earth's Resources, by Trevor

Marchington (1974), a booklet i1n the Macdonald Educational

1

Colour Units series. ‘The text was assessed as being
}

equivalent to grade 5/6 reading level accordaing to

evaluation craiteria set out 1n the Fry Readability Test
% .
for determining reading level (Fry, 1968). Subjects were

.

given ten minutes to séudy the passage. Experimental
' 1 '

¢

st o
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.dondxtion-suqucts, t?ained in’the use of grapéxc
organizers, had' been randomly dssignc& to three tgsting
;;rc:ups and were given, alongAnith, th‘c target passaée‘m
ext;1er a Barron'-type (Pon—in,teractive? graphic\organxzer‘
or a partly elaborated Boothby and Al vermanh~type
organ.lzer or none at all. Accoﬂpanying instruct:ions
directed them,’ respectively,'t? study the text and
or;amzer, to study the’tgxt a;'\ complete the organizer

or, in the no-organizer conditibn, simply to study the

text.

.

-

Once: the ;'eadlng text and, where applicable, Qraphlc
organizer had been removed, sgbjects were asked to write
down ever-ythxng they could remember 'from.the passage. Thas
was, done before handing out the varied—format recognition
Oe/asures 1in order to avord t‘he possibility of the latter
cueing the free recall measure. Sub)ects were g:ven ten
minutes for this free recall conpongnb. Scoring 04 the
writing was by 1dea umits. The target passage was

' . '
subdivided {nto individual 1dea unmts by the two official

°

scorers plus four i1ndependent scorers. These i1dea umits

prov1déd thé criteria by which the free recalls were

Ly
v

.scored, with 1nterrater consensus being sought as needed.

7

o8 Recognition and recall of the target pasé‘age was
tested, secondly, by a three—part test protocol comprising

seven four-option multiple-choice 1items, five “true or

4 W ———

¥



. statemen;s. The nxnétggn items on this recogiition

false" sentences and seven “fill 1n the m1s%1nNg word/s"

measure were selected from a pool of thirty questions by

the researcher—instructors team and then vetted by a

s

University o{.Concordxa Educational Technology program
faculty member expert in the area of content reading

A
research. Twofforms of this test were generated and all

sub jects were administered both: the first form (xeroxed
. .
on yellow paper) was gi:ven to half the subjects at the

f1rst posttesting session and the other form (am blue

paper) to the remainder. At the second posttesting

session, threée weeks later, this component of the test was

counterbalanced, so as to control sensitization biras. A

\

secbndary advantage gained from this manipulation was .

that, by distributing the forms to alternate rows of

<
.
¥

students ‘each time, the possibility of seeing a

nei1ghbour ‘s answers was,ellhxnated. Again, as for the

free recall tegt, this test was allocated ten minutes for

A

completion.
. + 1

) - »
Iin both the training and target phases the resea

team' members were questioned by students as ta whether

-

scores given On quizzes and tests would be. included in

their overall class evaluation. They were,.oi goﬁfse,

.

reassured that afy results gathered by the author and his

M ~
[

colleagueé would be used uniquely for umversity research

purposes. This may have i1nduced in some of the subjects

o
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*"live" research pfojécts @4 this nature necessarily have




CHAPTER FOUR
; * RESULTS

Introduction .

g ’ v
o 8
. o

The purpose of this siudy was to determine the
f

ef{ecf\vquss of traiming in the use 6{~graphic

.arganizers on chxldren's processing of exbository text.

.

It was hypothesnzed that students tralned 1n the use of

bt
graphxc organlzers would demonstrate super1or recall

.

' ", comprehension compared q\uuntraxned subjects. More

specifically, those students expased to the interactive
] .

9

’ (elaborative) organizer based on Boothby'and Alvermann’'s

model would do better on the depeﬁdent measures than

- - .
those exposed to the more passive Baprah-modelled

organlizer.

Wwe
Te [

a
»

Analysis of Covariance ‘ : L
v

¢

A regression analysis was performed to test the

L3
)

assumﬁt}én of'homagenﬁjty of regression, naméﬁy'thét
, regression lines for each level of the independent

Te M

Variable would be parallel. ASs a result’of this test, it

/

was determined that a single regression coefficient could

be used to account for variation due to differences in




- % - .
- - . ) o
. 4 f’ . . . ) . < .‘
,individial ssubjects’ reading ability. The F-ratios :
ALY . - )
1 o
. " produced in this analysis are as follows:
x ! . d
A ' ~ ’ N . -
\ immediate multiple-choice, F (3,84) p = .11
\ : ‘ 8 , . , .
. / ' immediate tfue/false, = F (3,84) p = .07 ,
. v . N -
immediate short—answer, F (3,84), p > .30
& ¥  1mmediate free recall, F (3,88) = 1.72, p > .15
Ed & ) : . o /
. delayed multiple-choice, F (3,79) = .52, p > .50 ’
. Q L. . ’ .
', 'del-ayed true/false, CF (3,79) = 1.97, p= .13
. - 3 N
3 ' ' \ M
A Belaygd shor t-answer, F (3,79) = .90, p > .40
11 - i .
e , -0 del ayed free recall, F (3,78) = 1.09, p > .30
v ~ . \P ' o
v N . . 1
) »° o ) . ' y & f . \ .
) _% Table 1 showgfzﬁg r and r= derived from the
regression analysis far each dependent variable. Table 2
. . P . indicates t&at th7 readxng ability measure was a “
» ] - ’
N s}gnx* Aant preBLCtDr of posttest performance.’ Both
- ! * %
. \\\\; multiwvariate and univariate regression analyses are
A L 4
shown. : 4
. R ~
\ ‘ -
» Multivariate And}ysxs of Covariance ¢
Y
N . Thé %ypothesxs of the experiment was tested using )
" , ‘multivariate analysis of covariance with repeated o
’ . » -
< measures.. Means and standard deviations resulting from
‘ : " this analysis are shown in Tables 3 and 4.
1 . N " A

As the data i1ndicate (see T?bles Sy6 and 7), the only -
-~ - - . <

significant difference 15 to be found for the effect of

a L N - . .

s
v

-
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time, but ‘this was not a factor of interest within the-.—

N

experimental. study. No signi-ficant différences were
detected either for the effects of treithents oér for the.

-
N

interaction of the e(fects. 'fhe'hypathesis i% therefore

rejected. o : ' ‘ .
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2
Multaiple Zhoice
o R
True or false .

R
Short answer

Free recall

Deiayed 'tes'ts
- .91
,\'
.25
~bb6*

.47

; K 4 - -3? B
. f
Table 1
** Correlations of Reading Ability Measure with Dependent - i
“ Variables ,
.Meadsure«# r r2
/ )
Inmed) ate tests ’
" Multaiple choice ' .37 .14 -
. ) o N
+ ol M - .
True or false .38 ) .'14
' - Short answer .61 .37 ' ,
‘" Free "recall * .51 .26
1y b “ -
».‘

—:



- .:.' .El 38
& -
f.l
- .
Table 2
Multivariate. and Univar‘-iat-'Rmc«‘ssicm of Reading on the
Dependent Measures
Variable df . MS F P
*Multivariate
ALl dependentsx a - 19.82 0
Error 78 : =
7 T
Univariate
Multiple choice 1 - B3.09 29.48 )
Error 81 - 2.82
True or false 1 14.47 11.31 . 001
" Error ai 1.28 .
Short answer 17 __231.24 70.94 0
/.a—-v !
Error 81 3.26 Yoo
Free recall 1 61635. 20 34,38 0
Error 81 179733
, \
* v?\'
E]
4

»
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o

Table 3 : : R ‘ g h

Means and Standard Deviations for the Two Groups Supplied

With Graphic Organizers

¢

.

f
- 4

Immediate test Delayed test

s

- A i -

Measures ‘M sD ) M SD

/3

. Boothby and Al vermann model (n = 24)

Reading . s 44??3“” 9.78 . 4.3 9179-;
Multiple choice 4,63 1.31 © a7t 1:73
True or false 3.00 1.06 2.83 1.01
Short answer = ‘ 4.4? ;,Sq - . 4,29 - 176
Free reéall - 31.42 13.24. 16.96 11.54'
, i ' .
1

Barron model (n = 24)

Reading 43.08 10.17 43.08 | 10.17
Multiple choice 4.46 1.47 - 4.25 1.73
True br +alse 2.83 1.13 .7 2.7 1. 11
Short answer 4.17 < 1.79 " 3.88 2.01
Free recall _ - 23.29 9.94 - 12.08 8. 30

-




Table 4
. L]

Y ' ., .

Means and Standard Deviations for the Two Groups Not

¥

Suppli®d With Graphic irganizers

40

)

.
Ca ,
Immediate t;est A '.De’la,sy‘ed test
. Measures " w- sp M sD
. , \ ‘
i A
‘ . ) - Trained (n = 24) ' ) ‘
Reading .- k 42.42 16.40 42.42 " 16.40
an;xplé choice . 4.67 1.37 7 5100 1.72
True dr'false _— m,Z.QB ', '.74,6 2.7%9 ‘.BG
Short answer  4.13  2.23 .3.79. 1.98
—x= Free recall . © 28.99 . 19.19 13.17 " 10.83
Untra.tne-d (n.= ’!‘4') .
Reading ' a3.36  12.31 43.36 12.31
Multiple choice ’ 5.07 1.54 4.57 1.70
True or false - 2.86. ' 1.35 3.29 1.07
Short‘anSwg( , . 5.07. 1.86 4,29 1.99
AFree recall - 25.14? | 1379 11._50 ?.40

§

s




Table S Nowrt

\

Multivariate and Univariate Test of the Treatment Groups

Variable| SS d¥f MS F
\ e
v =
) »
Multivariate
All dependents yo- 12 - 1.12 "+ 35
Error . - . 230 -
Univariate
\ . : ~.-
Multiple choice 8.13 .3 . 2.71 . .96 .42
Error 228.33 81 2.81 ] '
True or false 1.41 3 .47 .37 .78
Error 103. 64 81 1.28
Short answer 8.85 3 2.95 .90 .44
Error 264,01 B1 3.26
Free recall 769.21 3 ‘296.40 1.43 .24
Error 14525.52 81 179.33
L]
\
]
[3
* 1y
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.Tal.:le 6 ! “
Multivariate and Univar;-te Test of the ch-atnd Measure
(Time; \ ’ .
¥ - »
Variable ) ss of MS F P
Multivar:ate
All dependénts ; 4 - 32.6:5 0
Error - 79 -
' Unxvar:afc
Multiple choice - .02 1 .02 .02 -89
. Error ‘ 7 95.31 82 1.16
True or false .02 ,vl. .02 .03 .Bé
‘Erfor 58.21 82 .71 . ..
Short -answer | 5.33 1 5.23 5.36 .02
Error \79. 99 B2 .98
Free recall: 8122.861 1 8122.81  132.12 0
Error S041.38 82 61.48 C

<

LY
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Table 7 .
b .
Multivariate and Univariate Test of the Interaction of
Txhe By“Treatments
3 .
Variable S8 d¥ MS F P -
\ ‘ . .
Multivariate
All dependents - 12 - .70 .76
' . o . o
Error . . - 233 . -
> ‘ ’
.. Univariate
Multiple choice - '3.66 , 3 1.?2’ 1.05 .38
Error 9531 a2 1.16 ‘
@ . /;/ ) ’ .- -
True or falge .~ 1.76 . 3. .99 .83 .48 .
Error s8. 21 B2 .71
, - 5 ,
Short answer 1.78 . 3 ) .99 .61 .61
Error 79.99 82 .98 .
. N ’ 2 \ *
Free recall 125.81 - 68 Y4

Error ) : 5041.38

0w
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CHAPTER FIVE

DISCUSSION ~ »

l'

4
- The general hypothesis put forward 1'n this study was

that elementary students trained 1n the use of graphic

organmizers would demonstrate superior recall and

comprehensi1or, compared to untraxneq sﬁb)ects. on measures
relating to an exposxtdry reading text. - It was fur&her
postulated that the 1nteractive Boofhby—Alvermann graphic
organizer would prove more beneficial than the pass}vé

Barron model. +

’

Previous resedrch 1nto the use of graphic orgaﬁlzgrs
as a strateqy for i1ncreasing learning 4rom instructional
text has served to ldentxf; certéxq pfoblem areas. In
their meta-analytic ;evxéh of the effect of éraph;c
organxze?s on learning fram tex&, Moore and Readence
(1980) note that research findings "preclude the
unquallf\ed use é{ graphic orgamizers ;5 a strategy to
enhance learning"” (p.21&). They 1ndicate that organizers
,elaborqted b;’subJects as a post-reading activity tended

L

to'be more beneficiral than fully-elaborated organizers
nffgred‘as text adjuncts. The queétnon ot graphic

arganizer mode (1nteractive:versus passive) has led to

‘experrmentatlon with one or the other but not, as far as

0 - . -




-

/
the author 1s aware, to comparison of the modes as assayed

v

in the present study.

The findings reviewed by Moore and Readence should
not come as any surprise when 1t is ‘remembered that
Ausubellian advance organizers continue to be the subject

of a polemxf centred on the very definition of an advance
i

organizer. Proponents (Mayer & Bromage, 1980) reject the

purist restrictions 1mpased by Ausubel 1n favour of a more

open role for the organizer, that of explicating tuleevel

structures which 1n turn allows for assimilation of '

3

loﬁer—level concepts. It 15 on the strength of this
approach that the graﬁhxc hybri1d was developed (Barron,

1969; Earle, 1970). With many research studies still

adhering to Ausubel ‘s strict defimitions for advance

organizers, results have been 1nconsistent and have tended ‘ 'Y%
L . - \

to further complicate the debate (Luiten, Ames & Anderson,

4

1980). .

™~

Research difficulties encountered i1n the present study

i

Unli:te Qusubel‘s prototype, graphic organizers are
not constructed at a higher level than the i1nstructional
pext which Phéy are designed to enhance. As noted by °
Moore and Readence (1980), many studies have supplemented
their graphic organizer treatment with such actxvntleé as
"study quides, purpose-setting questions and separate
! .

group discussion” (p.215). The present study sought to

!

s
- &




) ‘, .

isolate the graghxc organizer and iﬁvegtxgéte the
differential outcomes from providing elabo;atxye, as
oppased to passive, graphic organizers as strateqic
reading aids. In seéklng to discriminate betweeﬁ the
effects of the two organizer types‘ the study has run the

° -

risk of .comparing apples with oranges. The Barron-style
aorganizer, ;exng enthely n;n—xnteractxve, depends on the
learner for a cognitive structure 1nto which "subsuming
and/or parallel terms" have Been previously 1ncorporated
(Estes, Mills, & Barron, .194649). Thas presupposes a
certain range of prior knowledge com#at;ble w;th the
dgmands made on the reader by the 1rstructibnal text for
which the graphic organizer 1s a learning aid. A’
disturbxng.facﬁo? 1n this study, and perhaps one which
lxmxté the internal validity of any such research pro;éét,
15 that ;n‘the targetupha;e tﬁe.threé.treatmént Groups
were assxgne; essegtxally alf:erent tasks.
One group was given a Béothby—ﬂlverﬁann grapbic

organizer along with the reading text. It 1s possible

T T ' ’

that these students, who had met once a week with two .

external 1nstructors to learn how to construct d4dnd

.elabprate gr aphac nrgaﬁerrS, pard less attenti1on to the

. y
rgadlﬁg task and more to the job of t1lling out the

organizer, with all the attendant anxiety one would

, .
narmally associate with a novel experience, wishing to

0

please -the teacher and "wanting to get 1t right-". Some

: \

.




-

'

] . ¥
S

subjeqts may well have tried to cpﬁplete‘fhe pértiy '
el aborated organizér before readiné a single waord of the :

passage on air pollution. Nr;tnﬁg on the gener.al topic of

’
(xsual information processing, Bransford and Jaohnson
}\

(1973)  warn that 1n such'c1rcumstancé§‘the,rgader risks:

wasting valuable processing time while busy.creating

‘ ‘

xnappropriate elaborations. . Another point, made by the

same writers and which seems very pertinent i1n the

circumstances of the'gtudy being reviewed here, 1s that

prior knd@ledge of clear rgferents 1n a reading passage

1s e -

. ’ 7
does not ard comprehension or recall. ‘Students relying

+

partly on prior knowledge and partly on 1nf

aormation

-

¢

freshly assimilated from two so&rces at aonce (reading text’

plus graphic organizer) may well be suff:dxently befuddlgd

9
N

to fi1nd the recognition and recall measures more difficult
e

.

than they might otherwise.

’

.
¢

Many students given the Barrqn-tybe.organlzer, on the .
otherg hand, may have felt dxsappointed that they did not
have to f1ll out any blanks on the chart. Several asked

why thé&y received an erganizer where "there was nothing to
1] ~

du”. However , these subjects had a little more time (and :

perhaps. tess anxiety) tor the reading component of the -«

task. - & C -

’

S

Some students who had undergone s1x weeks of tfaxnlng

and then received na aorganjzer at all 1n the testing phase

alsa expressed d\sappoxqément and wondered aloud. why -they

[} 3

4>




©

: » : .
had beed taught to use them. It would be ironic if the

.

- A * ' L3
untrained group {(controls) benefited more from a simple
' «
. R
Hawthorne e¥fect than the three treatment groups.

-

%}

Problem areas i1dentified 1n classroom training studies

*. o

Alvermann and Boothby, i1n their second and:

S

purportedly 1mproved study (1984) into the use of gréphic
organizers, ‘ found support for .Gordon's (1980) and Tackett
and Dewi1tz® (19817 contention that the length of the

treatment period 1s an important variable in classroof
. ™

o~ v ° ‘x

training studies. Whereas this study’'s training phésg
consxéred of si1x weekly half—hour Sessfons; their study )

allowed for 25 minutes of training-an 14 consecutive

L

‘'school days for one experlaental group.aqg 7 consecqtivé

[

school days fer the other. The tréinxng of both treatmegt
. » ' . N 5 2 .

.and control groups was carried out by a member of the
1n—school faculty. The 14;day Experimentals performed
significantly better than t%e Contraols, with no
51gq14?c9nt difference being reported in the'casé 6{ the
7-day Experlmentafé. Re;;ectxve,cell sxz?s for the th{ee.

érpgps were nét di1sclosed 1n their (to date) unpuélxshgp-

‘]
study réeport, though 1t 15 worth notang 1n passing ‘that

the study sagple was small (n = 24): ,
. ey S0 : .

P " . . s .

- . »

.

Classroom'training studies i1nherently present the

o R - hd

researcher with potential threats to wnternal validity

(Tuckman, 1963). The necessity of employing three -

v ¥
v

S - \ n
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' . "supplred with an interactive BéSERbQ—A;vermann organizer

, \ 49
C S

» R . «

- L]
external 1nstructors 1é'the present study (two for the
treatment condition, the third for the control group) may

a 3

* have produced teacher effect. Thus dxfferencesnlq the -

Fesuits of the measures may be partly attrabutable to a

cambinatron of logistical differences necessitated by
4 4 .

variable "live" research environments. '

A . . Ca s /

- '

"Suggestions for 1mprovaing th1sﬂtype.of°study . T o

4 —

o " . . o %

-3 . , A e

In retrospect, certain methodelogxéal aekéils math

»
.

»

have‘peen';mprnved upon. The dif¥ering tasks facing the

f i N 5 M
'vtﬁéatment groups when they were given the reading eassage
. . . R 7

“ ( . n
‘'may have generated less anxiety and .curiosity 1 £ stiq§nts

thad all -been togethe} 1n one room,=Barran—ﬂr9anfzer .

- g3
subjects ih aqqther, wi1th no—-organizer 'ands’control
subjects together i1n“a third location. . The level of . | \2

logistical difficulty already,lnherenf 1n the "live* ! ¢

school situatian would certainly have been raised by this

manipulation and this must be weighed against the possible .

. Y
-

'bené#xt deri1ved from more homogeneous task-groupirng at
th:i\stage of*the study. ' "
. ’ . . 4 \ - -

'
o

resgqictlons on the present study Qas‘the tact that many
stuaéhts 1in the with-organizer (Alvermann—-Boothby) group
filled out some or all ot the spaces left 1n the‘l ,
pépt%y—elaboéated~org;n12ér but gaxned’po credit +;r’tﬁe -

[

v

An unfor tunate llmxhaﬁxon 1mposed by the design’ « \\h$

-



LS \\\\ . o

A . ,

degree of skill deaonsfrated: This, again, was a detail
N \

-~

which might have been worth measuring. g

» 4 v

Another 1mprovement, more evident after the fact than.

be#ore, would have heen to hand out %he graphic drganxzers

. . - t- i .

once the students had been allowed five minutes to peruse
i . A\l .

- S

i \
‘the reading passage without extraneous distraction. This,

however , rai1ses an apparently 1ntractablég problem endem:c

( .
to any such study which seeks to compare 1nteractive with
passive adjunct méterxal, that problem being one of

“w

on;task time.

°

The problem of an—task time

1

o -

“
L]

A;sumxng that all gaoudf 4tre§tment Snd ;dnfrofr
b
should be allowed the same amount of time fQr study of the
’ ' . -

>

reading text, the researcher must - choose between threg

- equally unpalatable alternatives: . ,

~
Y

‘a) the 1nteractxbé;orgaﬁlzer group 15 given
enough time to read the passage thoroughly and
. » . S ‘
to complete the graphic organizer unhurriedly,

'g while the othef three groups become bored and

listless; 1 ’ Lt

i
'

b) the passive-organizer group 15 gnven‘enduqh
. ! '

\J

* time to read the passage thoroﬁphly and study
L] . 0 " e . .
« the tully-elaborated organizer, while the

)

without~organizer groups grou;imwatlenb qhd the

' . >

TS

- . ‘ IONS T - .. e

'

-



¥
\K . L interactive—organizer subjects run out of timeg
) T
) l . tor 1nteracting: i
.« c) the tro without-organizer groups are given

. enough time tao read the passage thbroughly,‘
whereas the two with-organizer groups are
deprived of the chance to study and/or elaborate

' . the graphic organizer.

y

The problem of onjtask axme 15 one whach his Qnmply been

avoided 1n many studies. Faw and Haller'(1976) reviewed a

® :

number of exper:med{s; involving graphic organizers, where

S

wh&he control subjects were assigned some other task 1n v

ordér, presumably, to keep them from growing bored or

-

impatient while the treatment group was studying an ' ‘h>i
J " ’

e 'o?éanxzer.‘ In ‘a study conducted with elementary school
sub jects (Fruger . et 313,21973f, the control group .was not

given anything to dd to gompenséte tor the extra time
'\ . ,ézipt‘on the organizer by the experimental sub;gcts.

a

However, on-task time for the two grbups was nelther

equated nor measured, leaving open the questron as to

whether experimental subjectss 1ndeed learned more

etfi1crently than contrals or simply pertormed better as a

.

& function o+ having spent more time on the assigned task.
Another study 1nvolving elementar y-school children did
' ¢

control on-task time and found no siqnnixégnt di fterences

L]
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-

(]

S2

) ' 1
1n performance between the groups (Clawson & Barnes,

, ,
’ - -

1973) .

» '

Inherent appeal of gr?phic organizers

It 1s i1nteresting to note that the teacher recruited

by Alvermann and Boothby (1984) to condﬁct the 1n-school

' ~+

training 1n the use of graphic orgahize?s mentioned to the

researchers that the graphic organizer has "i1nherent

n

‘appeal" as a reading Strategy?{ This was also felt by the

e «

Instructors i1nvolved 1n the present study but, as the
VR “
resul ts indicate, did not prove tp be a si1gnificant

CDnirlbutlcn,tO the students ' processing of the reading

-~ e

tex$. Al though many textbooks, such as those by Estes amd

Vaughan (1978) and Herber (1978), agvocate the regular use

’

of graphic organlzérs 4or 1mproving students’
comprehension and retention of text materx;l, perhaps 1£
15 sti1ll 1mportant to heed Fierney s (1983) caution that

. ~ .
the .etfi1cacy of‘xnstructxon 1n 1dgntifyrLng top—Lev;Trtgxt
structure 15 sti1ll short ot research evidence, 1n spite o+

general agreement that spontaneous use by children of

exposttory text structure dpes enhance comprehension and

N .
- recall (Alvermann & Boothby, 1984). T

Recommendations for fur ther research

Il

In the light ot ditficultyes i1nherent an the

L
rfassroom—trannlng research environment, replication ot
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»

this study could be useful, perhaps with somes

modi fi1cations as outlifned below.

o

‘1. Without compromising the 1nternal validity of the

kS N
design by ditfferentiating on—task time allocations, the

skill involved 1n completing an elabératxve graphac

organizer should be operatnonalx}ed as a dependent

measure.

2. Different treatment groups, during the target phase,

should be tested 1n different locations, so as  to obviate
the possibility of .any i1nformal task comparison and
. ]

consequent distraction. -~

3. In this study 1i‘ésg felt that six training sessions

L

were just sufficaent for the students to “"get the hang of"

the strateqgic manipulation of text i1nvolved Mn the use, of

drapﬁxc orgaﬁxzers. It 15 récommended that future
projects allocate 504 more training time.” )

»
~

This study makes onefmore modest contraibuwtion to the

L3
graowing volume of “live" classroom—training research

projects. Any new 1nsi1ghts 1nto the'wayé 1n which

elementary children process wﬁat they read 1n school may

help nurture the beli1ef that learning to learn can and
1, -
{

~ —

5
~ .
should be %% enriching experience. . -

'
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\ ., Red kangaroos roam the drv. grassy
plains ot Australia. ©Gravs li1ve 1n
forests along the coasts of Australia and
on sbme nearby i1slands. When necessary,
. . these ‘animals travel §reat dxstant_es an . .
search of food and water.
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plains of Australia. Grayg live 1n
forests along the coasts of Australia and
on some nearby-i1slands. When necessary,
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ExpLoratxon.hou 1s much easier than 1t was 100 years,
ago. Travellers from Europe or North America used to get
lost i1n parts of Atrica, for 1nstance, ‘because 1t was ‘
impossible to make good maps of areas which had not yet been
fully, explored. /

Today s explorers use accurate maps, not 11ke those
incomplete maps of the 1880 s. Back in those days,
explorers travelled slowly, by boat, by amimal (on
horseback, or on a mule, camel or elephant) ,, Or else they
simply walked' Sometimes 1t took days to cover just a few
kil ometers. :

A
»

Now- 1t 15 much easier for us to satisty our curiosity
about strange, faraway places. Ihere are specialised
vehic'les ta take peaple deep down 1N the ocean or '‘way out
anto space. )

" t o
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Exploration now 1s much e!:er tharm 1t was 100 years
aga. Travellers from Europe or North America used to get
lost in parts of A4raica, for instance, because 1t was
1mpossible to make good maps o+ areas which had not yet been
fully expl\ored.

Today 's explorers use accurate maps, not like those
incomplete maps of the 1880°'s. Back 1n those days,
explorers travelled slowly, by boat, by anmimal (on
horseback, or on a mule, camel or elephant), or else they
si1mply walked' Sometimes 1t took days to cover just a few N
kilometers. \ )
Now 1t 1s much easyer for us to satisfy ow curiosity -«
about strange, faraway places. There gfe speciralised
vehirles to take people deep down In the ocean or d%y out
1nto spacs. ‘ _ \ : v
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T .Q .\
tirst name 3 tamily name :

(e
.

Fick A, B, C, or . D to complete each of the & sentences
below. Flease put your answers 1n the boxes provided
ri1ght HERE'

l. The best title tor the passage udu}d be. ..

¢

"Naps"

A,

W B ."Uceans” ‘

¢ L "Explaoration® . <
D “"Furope" . o

2. lr avel 1n Afraica used.to be...
£ contusing \‘ ‘ ' . 14

B xmpossx_‘ble

[ ver y easy

8]

—_—

3 \a%t-and comtortable

X. The duthor ot this passage compares\ewploratxon
nowaday% thh exploration... -~

' 2
—_—

Ld

A a few years ago :
k1 880 years ago

{. 100 years ago .
D 11n the tuture e

4, Ma_&e nowadays are usually

A 1ncomplete e -, )
. 4
B atrange
C 1mpossible ‘tao make )
D arcurate ’ \\ .

‘

e In the I8BHO s evplprers did not travel...

A 1n specialised vehigles
. B by boat — . —
C on +toot . )
D on horseback -
S +
: \
)
-y \ N
e R
i B ‘ ( ‘4 l.



homes mainly as places

Many wild creatures work hard building homes.

others build homes to live 1n.

string,

All sorts of materials are used
Birds generally use materi1als found around them.
Dthers look for animal hairs.

o

¢

Some build
1in which to raise their young,

while

vn home donstruction.
Some prefer

Many birds will /make

use of whatever grasses and leaves are plentxful during the
nesting season.

problem.
snakes.

The weaver birds of Africa are faced with an unusual

not support the weight of a snake.

blades of grass  together

twi1g. The tiny home is out of bounds to snakes and

protects weavers from sun and rain.

°f

—

woven nests

Then they weave long

ANIMAL
HOMES

1 t

g4

They have to protect the:rr young from tree-climbing
To do this, they choose a very thin branch which can

into a nesting ball attached to the

attached to| =
thin braack :
\

T snakes !

—

[



E T8y

»

-
o ]

Many wild creatures work hard building homes. Some build
homés mainly as places 1n which 'to ralse their young, while
others build homes to liwve 1n.

All sorts of materxal; are used 1n home construction.
Birds generally use materials found around them. Some prefer
K straing, others look for animal hairs. Many birds will make N
use of whatever grasses and leaves are' plentiful during the
nesting season. * )

' ™
The weaver birds of Africa are faced with an unusual . *
problem. JThey have to protect their young from tree-climbing
snakes. To do this, they choose a very thin branch which can
not support the weﬁqht ot a snake. Then they weave long
blades of grass together g1nto a nesting ball attached to the

twiqg. The tiny home 15 out of bounds to snakes and 11t
protects weavers from sun and rain. :

t

/ L | ANIMAL
" | HoMes

Ai:kTen
(wtavge hord's

/

v
woven nest 4

Qti?acketi\fo
+hin branack

» .o . v Y

L Cim
/mfeo(' / N /
et yov 3, > T

\ | \,> snakes !
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\ r
fi1rst name : L“L;;mew_ﬂ_‘faM1ly name'; e
v . o . 3 o I T
TRUE UR FALSE?. . . T
Directions: Read. each sentence. Wraite a T 1n the box 1f
- the sentence 1s TRUE. Write F 1f the sentence 19 FALSE.
R ot s’ , v
J Most wild creatures are too,lazy to make a haome.
" L
- N - 4 .
__} Animal hax:ulﬁbsuxtable tor building some homes.
. * . . N
1 v e .
] Africa has problems with tree-climbing birds. .
—- /'ﬁ
J Wgaver birds build on thick, strong branches. .
: ' ' ' . ‘ - N
. 5
.1 | A nest can be made entirely out ot grass.
© A , . . ' - j
I . - ) . / \
. - - . VAN
FILL IN THE MISSING-WORDS. .. . S
Direckions: Kead -each sentenge.and ti1ll 1n the{bbank with -
the best. answer.’ ' ’
L . . . ' W
¢ ) o ! ’
1. Some wild creatures build hdmes 1n thcw they wili:
raise their . ’
. f N -
2. - la bwild a home, many birdé use whatever 1s abundant '
. ' > -
7 oduring their e season. >
) ‘ N
N 3. Weaver birds of Africa have to thelr homes *
tr om snakes.
a\' / - ’ ¢
4. n weaver hest shelters the family fram o and <
‘ . . L]
. /' B o . ‘.‘ °
- . .
~— s ‘ . 'S "
. N . R
1 $ s ]
: Ry st
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Can be built
. neqr
noisy places

Underground buildings
have numerous advantages
'aside from being energy
efticient. They are extra-
: " ordinarily quiet and stable, so
. much so that factpries
producing sensitive instru-
ments in Kansas City and
Montreal have been built
below ground to avoid stray
vibrations. The quiet of under-

ground homes means they
! . can be built near highways
. and airports and other noisy
places.
- . R
/ .

NUMEROUS
ADVANTAGES

,J’
STABLE -
- (PoNT MovE)
7, )
/

-
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. INDERGRINDN!
Pl PINGS

NUMEROUS

ADVAN TAGES

-

-/ gy T x T STABLE
) 7‘/“.&[— | > < %,%} <( po:,‘jrsiwove)

Can be built
near

Underground buildings
have numerous advantages
aside from being energy

., efliciént. They are extra-

ordinarily quiet and stable, so
much so that factories
producing sensitive instru-
ments in Kansas City and
Monireal have been built
below ground to avoid stray

0

vibrations. The quiet of under-

ground-homes means they
can be built near highways
and arports and other noisy
places.

~
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Winter lasts a long tlme 1n Ye
For six months deep snow’ covers th
'4311 as_low
il

\?Dwstone National - Park.
s +4Q degrees Celsius.
animals of Yellowstone.

ground 'and temperqtures
That's hard aon the

\
Animals that ‘are sick, weak, old or
very young die during, those, long coldmonths.

y But most of
the Park’'s bbson, bears, moose and mountain 'lions survive.

Bison makKe their uSy through deep snow by swrnging
their huge heads from side to side.
‘ g%’

snow out of their way, just as a snpszblough would.
they uncover grass which they can eat.

This action pushes the

As they
springs found in Yellowstone Park.

_ ) .
Many animals survive the winter because K of the warm
&

H}
'

found all through the .winter in places where the ground 1s:
warmgd by the springs.

Moss and|grass can be

[

ON ANIMALS

wmost survive

many feed wger} -
warm Sf'ﬁo\as :

4N

-

21

.
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uinter Jasts a long time 1n Vcllowstone National Park.
For six msonths 9eep snow covers the ground and teqperqtures
‘ fall as l1ow as -40 degfees Celsius. That's hard on the °
N animals of Vellowstone. Animals. that are sick, weak, old or :
, v very young die durxng those long cold months. But most of
' the Park’'s hison, bears’ moose and mountain lioris survave.
. v N B R - Y % .
, 150n 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
' 90, they uncover grass which they can eat. :

- Many animals survive the winter because of the warm:
springls found 1n Yellowstone Park. Moss and grass carf be.
found all through the tunter N places uhorc the ground a1s

R warmed by the springs. : ,\‘\
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HARD | "': y

S | ' oN ANMALS ;
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) . & - - Con ‘
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_mosT sutvive -

| bison auccver ‘ mnn,*fcé"l' Hoer
ss Yo e | wate SpriAgS
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Pick A, B,

95

farst name :

C, orl D to complete éach of the 5 sentences,
Flease put your answers i1n the boxes provided right
HERE ! ’ : . ‘

0 (]

1. Sa'..tcll.ttn are described here as being...

below.

1t

=00 s

T

. controlled by .stronaut: on board . .
uncontrol l able
controlled by robots
uncont!'ol led

cnhed

2. The space shuttle 13 special because 1t...
. “ _— .

4

sends radiation beams down to Earth,

has no-one on board

prevents forest {ires

carries .people

ocOowD .

3. Satellites are capable of.. .

A finding lost baseballs
B noticing dasage caused by polliution
C placing astronauts 10 orbait.

D starting forest fires

4.. Photographs of our plar;et can be taken by...

a satellite or someone 1n the space shuttle
-satellites only : :
space shuttle astronauts only

snapping turtles

[~ B <

- 5

S. Orbiting -rcmnd tarth, there are...

dozens ot space ‘shuttles

hundreds Qfg}ﬁﬁﬁhlps manned by people
about a doze tellrtes |

hundreds of unmanned satellites ’

cO®D

v

ot

Lot

Mt AN
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. Look st the sight sky from a city
strect. If iC's cleas you'll be able 1o
‘ses the stars. Look up from s field in

on a clear sight, and

to sece many more siars.
lights )interfere with our view

g sphere. The stmosphers Is the thick
= Inyer of alr surrounding the earth,

‘ S
- [ciear
NIGHT SKY ,
b Seen Faom ...
. - Earth’s

interferes with

intesfereace ." ‘ B -
'ﬂm ci‘.fj e.;,ar; - ' | "

‘ o 't‘ . Mauj stars
' R : - vicible
. - - ‘ - o " %

-t
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]
Look ot the might sky from & city
street. If it's cleas, you'll be able to
ses the stars. Look up from a fleld in
the country on a clear night, and
you'll be sbls 10 see many stars.
City lights interfere with our- view -
imto space, and so does hc atmo-
sphere. The umosphen;n the thcw '
layes of air umnding he eart

¢

2

CLEAR S .
NIGHT. SKY ;o

5ee«f~m

interTerence
n‘ﬂ‘ou.ci’rj “3‘\"'5

L
ﬂ"he\ Jﬁ"ff
vinble

-

aag STT&»T |

/| sekn From ..

WW‘M““

/Earth’s b
inferferes m;/«
(-]

our Jrew X

"

)T EaE

‘ - Mauy - slars
// C Uis?ﬁ(&)
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Read the following paragraphs. \Fill in the best answers

‘for the empty boxes of ,i:h‘m graphic organizer. Don’t worry

about spelling. « '
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GDING OUT FOR,A BRE%m_uﬁ‘“ GROSS AIR ? o

& 7 . )
-

. Air pollution 1s a growing problem. Since man ;
learned- to make fire, he has polluted the air. This did
not matter for thousands of years. But as man’'s numbers

¢+ have started to expand, s0 has the waste he pours into the
air. I+ a country becomes 1ndustrialized, the problem
grows rapidly worse. Let’'s look at three causes of air '

pollutron and their effects.

b4

’ L]

One example 15 the burning of fossil fuels.  Most air
pollution comes from burning fossil fuels such as coal and
fuel o3l. Sulphur dioxide i's created 1f these are =
burned. It harms people’s health, 1t poisons plants, 1t
stunts the growth of trees, and it hastens the decay of ' .
buir ldings. . -

Automobile traffic 1s another example. &0 . per cent
of air pollution.1s estimated to come from automobiles. T
Most of the pollution 1s carbon monoxide (a dangerous
gas). Ceongested tratfic between high buildings can wmake

" the situation dangerous. Some cities, such as Tokyo, have
fresh-air machines. These are needed by polxce on traffic
dutyt'and by other people 1n places where pollution 15
“heavy. In large amounts, carbon monoxide can kill. . In

*smaller amounts, 1t may cause severe headaches.

., The automabile has other drawbacks. It has been
designed to use gasailne containing lead. Many countries
have controlled the amount of lead i1n gdsoline. They
would li1ke . to ban 1t altogether. Cars are great wasters
ot oxygen. On a 600-kilometer journey, a dar uses as much
oxygen as a person needs 1n a year. ’

Some weather conditians make pollution much worse.
In the lower layers of the atmbsphere the temperature
usually falls as you go up. Warm dirty smoke rises: and . %
disperses. But sometimes the' air at ground level 1s cold,’
with a warm blanket of air above. Smoke 15 trapped
+ becalise. 1t cannot rise through the warm blanket. The

result of thps 1s called smog. It 15 a maj)or problem 1n -

. citi1es surrourided by hills. Smog can cause breathing

problems, and 1t can reduce visibility 1n tratfic.

v N [
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'DIRECTIONS : Read each question., Pick the best answer.

‘Cnrcle the letter in front of your answer.

‘NRere’'s an exaaple' The best title for this reading is....

— A Monkeys
“ ' Pollution
* - .C Cars .
D Weather

4

-, ’

(O 1 - a

0.K.7? Nou‘:t'art the test...

1. What 1s created when fossil fuels are bufned?
carbon monoxide '
rain
sul phur dxonde - '

* ashes ‘ .

1
. 9N P

1ndustries, ftoss1l fuels, car funes%
-~ atmosphere,  forests, rivers

buildings, cities, towns

f1¢h, insects, r'mdents

b /

oOwD

b5

dangerous oL ..

~

A ,animals

B . plants

Cc cars o 7 -

D pets
"o . T [y S - :
4. Continued pollution hay lead to.~. ~

- R .

- . ) :

no police 1n Japan r
larger factories e I
fewer plants and animals
all chaldren born with deformties -

oOod

S. Air pollution could bgccmeA dangerous to you 1f...

\ ”
your car uses a lot of gasoline

you're draiving too slowly on a hxgh'uay.

onNwoD

ar ound

2. }-Mr pellution 1s caused by the following . thyngs:

you ' re driving too fast through a forest

P 3

3. Sulphur dlelde harns people s health but H: 1S norc

you're 1n a traffic jJam with tall buxldans all -




i

v [
-

6. Everyone can help reduce the problem of ‘an'r ‘pol i’utiqﬂ

by.-n .

. f
' .
w ’
Ny
. N .

. N 7. To prevent automobile
control... ' .

w

L

4

L - Exanple ]
B

’ A _
e[

i T 12 []

L - gasoline.

| ‘ ‘ T
A ‘driving larger.cars
B walking or cycling whenever poassible
.C burning more fossil fuels
D buying a fresh-air sachine

3

E]
the use-of. cars ’
the production pf sulphur dioxide
the size of parking spaces

the use of fresh—air machines

cOomD

DIRECTIONS : Rwad each sedtence. Write a T in the box
sentence 1s TRUE. Write F 1,1t is FALSE.
' N

~

F1° |
rf:] Pollution is healthy.

. s ‘ .— -
Dirty air can damage buildings. S

1
14

vy '

The woarst pnllqtermof air are factories.

Exhaust fumes from cars are poisonous.

Lighting a fire makes pollution.

/1

Many countries control the amount of lead in:

]

pollution, humans may have to

.

-

1f the




. . | : 07
\ : : oy

DIRECTIONS : Read each sentence and fiil in the blank wifh_the
best answer. e , ' -
i ‘

.
'

13.  ___ ) is formed when the air at ground level-is
cold and smoke becomes trapped under a layer of warm air.

»

14. As lndustrializatiun‘grows,‘_

also
1INCreases. .

15. Sixty per cent of air pollution is caused by

°
-

EIE P
’

16." In Tokyo, police on traffic duty use - ____ "~

machines to protect themselves from air pollution. a -

.

17. Automobileéscontr;bufe to air pollution problems becad@ﬁ%
they waste ‘ -

———— g ———— e

- \

18. The growth uf'_;; _________ {_; has been affected by sulphur
dioxide. !

1 o

+

19. “The problem of smog is‘most common 1n ¢cities surrounded by
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DIRECTIONS : Read each guestion.. Pl:k the b-st ANSWer .
Circle the letter, n Gront of your answer. .

‘Here's an example: The page I have just read 1s about...
i ) sports . .
" , pollution .
. C racing cars - ‘
D the‘ucather

! . , !

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

% . ° -

1. Some things which cause air pollution are:...
A fi1sh, birds, reptiles
. B streams, raivers, lakes’
c buirldings, cities, towns
)] indu;trnes, fossil fuels, car fumes

2.. The buyrning of fossil fuels creates... \ ‘{‘#

sahd : R
sul phur di1oxide ‘ '
rain

carbon ‘monoxide

¢

oOmD

© 3. Increased ‘axr pollution may result n...

-

fewer plants and animals )
smaller factories -
a1l chaldren born with deforuxbxcs v

CSMHWD

°

no. pollce 1n Japan o ,
4, Sulphur dxoxxae can harm peopld’s health, but 1t 1s
even more harmful to...

)
plants {
animals | . .
trains . .
pets - - '

o>

E ' .
Se To reduce autamoblle pullutlon, puople'nay have to
control...

the use of fresh-a:r machines
the productxan of sulphur dioxide
the use.of cars °

the nunber of tratfic lnghts

o0

. -
--




o -

© oy

L.

6. Arr pollution might be a danger to you 1f....

you're driving too fast in the country

a
B you're 1n a traffic jam with tall buildings all
around ‘ .
Cc your car uses a lot of qasolxne
D . you're driving too slowly on the highway
7. Air pollution can be.redu;ed“by... )
A burning more fossil fuels ’
B talking less on the phone . ]
c walking or cycling whenever possible
D driving bigger automobiles .

DIRECTIONS: Read each sentence. Write a T in the box 1§
the sentence 1s TRUE. Write F 1f 1t is FALSE.

' f o,

.

Example:- ’l]f] Arr pollution 1s good. ' :

B. [_] The worst polluters of air are i1ndustries. X

9. [_] Lighting a‘fire hakes)pnllgtion.

°

I
10. L_~ Many countries li1mt the amount of lead 1n
gasaline. . ' ‘ ,

Ay

) ) [=]
i1. [__ Polluteﬁ axr may damage houses.
' i

»*

-
12, [;_ Exhaust fumes from automobiles are poilsonous.

Y

DIRECTIONS: kead each sentence’'and €111 1n the blank w1 th
the best answer. ’

: .
13.° When the air at ground level 1s cold and $moke becomes
trapped under a layer of warm aar, '___ —_ 18 ¢

tormed. - ' \

[N
i



16.
air

L]

7.

19,

By wasting

causes sixty per cent of air pollution.: '

T

pollution problems.

The problem .of snoq is ioupd more o‘tnn In cities
surrounded by

5

Q

.
'

e " . - ot S e o o i S

.

.

' Sulphur dioxide has affected the grawth of

. e e e e e i e e i it e i ot

y automobiles cantributi to

.

110 . :
»
\ -

\

v

.

o i g o ks 10 e i . '. . ’ t ) .
4
' t 3
As 1ndustrxal1zatxon xncrcases, th. p#obl-n of . .
T ' 4130 increasss. ;
P M 1‘5'
e e nachxnes,nrc used by Tokya traffic -

police td protect ‘them from ‘air polliution,
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