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'The.effectiveness of.mappinq for middle school'
rtafients was tested, usiil 11 'eighth gradets Alt were taught to mali
ihort expository prose passaget dtrima approximately 12 hours of
instruction. Mapping.is am innovative reading comprehendLon strategy
in which students identify the important telationships defining the
text,strUcture and re-represent the interconnetted ideas .

.symbolicallb, thereby producing a diageammatic repiesentation.of text
.meaning. In a static group comParipon,' the,sqbjects who mapped two
plssages recalled A greater proportion of idea units than did the .

control subjects, who used'theii.own preferred readi2ng strategy. The
diffrences in recall were statistically significant for the 24-hour
delayed recall Ibllowing One passage, and approaChed significance for
the immeftiate recall "following the second passage.' For both passages,

:,the'probability of' recalling:iipped idea,Anits.was significantly
'greater-than the probability of rec4ling unmapped idea units. These
.reults.euggest that the mapping Itrategy may lelp students prOcess
text in a. way that.facilitates redall. (Author/VW -
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Mapping Text

"crs is an'exploratory study of the effectiveness for middle school students
o.I

of an.Innovative reading Comprehension strategy called Mamils. In Mapping,

5tudencsIdentify the.important relationships that define the text steucture

-

'and re-repreSeni.the intercOnnected ideas symboltcally, thus yielding a, .

e

diagrammatic regresentation of text mewling.

, In thti invest.i6atton, 11 eight'lvgeade\rs werd'taught 0 map. short

expository prose passages duringoapgroximetely 12 hOurs ofinstruction.
. ,

tp a.static group .comparison, pkjects who mapped two.passages recalled

a.greater proporlion of idea units than did'control subjects who use'd their
y.. 4

own preferred reaangystrategy., l'he difference was statistically significant

for the 24-hour delayed recall following one passage anCapproached signifi-

cance for the immediate recall followiwthe second Passage. For boith

passages, the probability of recall of mapped idea units was signtficantly.

fireater.than the probability,of re

0

call of unmapped, idea units. The;e
4

a y 4

:results'suggest that Mapping mhy help students process text in a way, that

iacilitates recall. Other evidence regarding eighth graders' 'comprehension

of various relationships in text is presenteb.

a

a 6.
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The Effect of Mapping on the"Free Recall of Expository fext
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Mapping, Text

2'

. The purpose of thls investigation was to answer general questions about

.

the 'effectiveness Of Mapping ,the relaiionships among ideas in expository

teXtlor middle sthool students: 41The most interesting.question. was whether

middle school students could use the technique to help them Comprehend

and reca1,1 expository text. Another question was whatproblems mLJdle
11

school stud, ents would encounter while learning to mapiprose-. Before

,

.....,

-I.
.

!
.

reporting the study,:flheiechniqiweoyapOing will.be briefly described.
.

.

- Mappini.
b

4- 4

r 4 \
, .

,

Mapping is &technique that con6ys the meaning of ImOortant relationr .

v .
.

, .

shipsin text by re-repreSenting,them in an Interconnected diagram.' '11.1e

particular cOntent selecied for. MapPing,can varY according eo the reader's,

purpose, prior knowledge, perspective, and interest.

In order to use-the Mapping technique, the student must learn to

ide'ntify'seven basic refationships in text: .(a) EXAMPLE; (b) PROPERTY
4 .

'1
.

(characteriStiC), (with DEFINITION as a speCia) case); (c) COMPARE/CONTRAST

(simtlar to, greater than, less than); (d) TEMPORAL; (e) CAUSAL;',(f) ENABLING;

. (g) CONDITIONAL (if A, then B).. Negation and the logical connectiVes and, .

4 .

91-, and but are also used. Students are taught to identify these reletion7"

, s.1111;s by attending to a,few "key wards" or other standard linguistic deVices.

Students are also taughtthe Mapping symbols correspondEng,to these,

relationships. Table 1 presents the relationships used in Mapping, the

A

,
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,Insert. Table: 1 about here.
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Mapping Text

3

corresponding symboVt for'repres'enting these relationshiPs, and'the Wbrds

J

find phTases.that Cbmmonly express these relationships in text. Figure 1

presents a.sampre paseage

.

possible Kap representing that passage.

Insert Fioure lkabout here.

0

Rationale for Mapping

Theories and ,empleical f4ndings from mliny areas of psychology and

educatronal Otychology help explain why the process.of Mapping may facilitate
1

prose comp'rehAnsionahdreciall.. fhpee of the most rmportant contribu.dons

are eesearch indicating the iMpdrtance of.semantic involVement-Witly.the

texi on the Rart of the learner,'retearch on the effett of text structure
.

;

on le4rning-andyetiontion4 and:research on the inetructional,effectiveness

of diagraMs:

, The first strand of research relevant to the process of MapRing

4

is research suggesting thei tasks requiring meaningful kpmantic ipvolvement
%

On the part of the reader promote,greater recall than do taski Tequiring

)ess semantic involvement. For example, Watisand Anderson, (1971) and
4

. .

Felker and Dapra (1975) varied the type of.inserted questions in 'text And

found that questions tequiTing paraphrasimg and application of Information
A

to new situaeions enhanced performance more'thon did questions requiring

eesponses.yerbatim from the text. In addition, meaningful semantic invdlve-

dent on the part.'of th6 student may aiso explain the occasional success story

1
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,

. .

in the literature on studying strategies. itudying techniques which
...,_ '

,

. .

encourage stuclents to interact, with, the meaning of text in an active way .

,

appear.to'produce the grdatest comprehension gain (e.g. Andrd,& Anderson,
0

A
6 9

1978-1979;"'Barton, 1930; Frase & Schwartz, 19751 Duell, Note 1). (See

...Anderson4 Armbruster; in press., forecomp.lpte review.)

,A second;Strand of research findingsconcerni the psychological

$

. correlates.of tekt structure. .The research suggeits that one'determinant

the comprehens1on and retention,of written' maieriils is the, structure

of the prose itself. The experimental literature on the .psychological
.

'correlates of text structure revealsthat (a) connected discourse is muCh
.

, .

more readily learned and remembered than randomlY ordered sentences or words

...(q.cy..1 Myers, Peidek,' & Cbulson, 1973(Perlmutter & Royer, 1973; Yekovich

6 Kulhavy, 1976h and s(b) the more highljo organized'the text er the 'more
44

:congruent the.text is with.the reader's knowledge'and expectations, the

better the recall (e.g.,(Aftderson, Spiro; & Anderson, 1978; Kintsch &.Van Dijk,

19751 Rumelhart, Note 2; Stein-, Note 3). (See Goetz & Armbruster, in pressi

for a revieW of this ltte(ature.) Of particular relavance'Ns research

, , ,
to, 4 " , 0 .

done by Meyer, .
Brandt, and 91uth ,(Note 4). In'thiS study,4ninth graders.

A

jahg, ideniified and used the,author's'textual schema recalled diuch
mbreA

0 , , . 9
8.

information from expository-passaqes than those who did not use the author's

4cheMa. ,

*

4
.

A final area .of research concerns the
,

effect of visual displays er
, 0

. 0

diagrams on comprehenstpn and retention of informat4on. Althou§h studies

A

. .

0
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,

in this area Are sparse, they tend to show, on instructional advantageifbr

dlagraps. Holliday and his colleagues (Holliday, 1975, 1976; Holliday,

'Brunnet.; & Donals, 1977; Halliday & Harvey, 1976) found that subjects
,

.

. 0 who read text plus diagrams or diagrams alonb attained,significantly higher

ft.

4-t.41

41,

( \. .
$corei on9mu1tip1e-choice*sttests'thdn di subjects who i-ead the text.

,

.
.

.. Alone. In basic.electronics instruction.) ropper (1970) found that pro-..
.

.
.

.. .

. ,,

grammed Instruction using'primartly diagrAMS'and accompanying questions

$

was more effective and effibient than tonyentional instrUCtion.

"A v
In sum) research -- on\several 4reas ports the content ion tnAt the ..

. ,, .. .. ,

process of Mapping is li.kely.to facilitate comprehension and recal since
d

Mapping requires Semantic involvement'with the text', attentiom to text r
\,

-t. , .;,7.,,

structure, and the transf6rmation of'prde in6 a.diagrammatic representa-

:

0

,

- . w .

tion. .
. ,,

.

.
.

Some research has bpen completed on a techniqie Called Networking that.
,

4

- . As conceptualfy yery.similar_to Mapp(ng,. 'Studies by Danereau (1979) and----

by Long, Heih,-and Coggiola (Note 5) suggest that Networking can facilitate
0

1earnin ir adult subjects. hlowevar', to the authors' knbwledge, no previous

' ° 4

..444

research has addressedthe question of whether learning in children can be

4::?,,,-,-eqhan.ced by representing text relationships in dtagrammatic form.

a s

V Method1

f Pi!S2

This tlidy uSed a "Ore-experimental" slaticgroup comparison (Campbell

eo

c.

& Stanley, 1963). A true expeOmental design was impossible because oi

practical problems involved in running a long-lerm study in the public

Al9

f%

n

0 I.
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6

schoOls (e.g., inability. Ap assign subjects rS,hdomly to experimental and
.

-

control conditrons). Five.test passages.were 6sed. The experimental
..

. 4 4'

subjects were randbmdy.ass.igned to two groups and artested over the.fiye

6

passAges asifollows!

Pretest

Group 1: "Sod Houses"
'!Seeds

Group 2:4 "Sod 'Housed",

"Ants"-:-

Posttest

Group 1: ."Glass",

"Ants"

Group 21 "Glass",

"Seeds"
A

9,

GrOups 1

and 2: "Telescopes" 0

o

Thus, for the pretest, ail experimental subjects.reed "Sod Houses li";

, in addition, they read either "Seeds" ow "Ants." For,the.postfce.
.

00

.,-

experithental,subjects read "Gla, ' and whichever of the "Ants" and "SeedS". ..
.,

4

. #

. i
,passages they had not read for the pretest. 'At a second.posttest .sesslon,
,i .

.// :
..

.... . _. ,

all experigentaI subjects.read °Teleseopes.", The assignment of Passages,. :
.

0,, ,. / .
,

Wai different.for the control gro6p, for the9.were tested-only at the time .

. /
.

of the'posttes.t. Ddri.ng the fi,rsE session., ea-ch control group .Sbbjecto
.

\

.

0.

read p randomfy assigned patr!,.0.1Vpas.sages 'selected from."Sod House's," '$eeds;" ..

,

. , 5

,"Ants," and "Gkasso.'.'' During the second.session, all control grdup Objests ,
O p- .

al sC:t rea*the ,"Te 1 eS copes passage .

This design1N. &elected because it allowed the following comparisons:

pretreatment comparisons between5the experimental and contriA grou0s, post-

treatMent co4arisonst)between the experimental and control groups,.and

,

Pretreatment.4posttreatmen-t comparLsons withLn the experimenta4 groupo

5,

991



Mapping Text

7',

The dependent variable:was proportion, f idea units recalled in a'free

.recall task,. This dependent va-riable was 0Oien-becaUse free recallprotocols
f4P

°

presumabl Teflect the way information is* stored im memory, thus providing'S

rid) dela source.
,

,

*Siib,jects '

. t3

Eleven eighth graders" (7.males and 4sfemales) fromoa-mi.ddle .school

eighth grade in a*medium-sLzed mi&lwestern city participated in Ole training.
9

. . ,

Their teachers selected the particjvants ft-Om a roster of.students'enrolled

in a language arts curriculOm who had'elected.not to iai.Ze a foreign'langmage

'class.

In order to.obtaLn LnforMatioh.aboue tihe students'. knowledpe of text

relationshipS,prior to Lnsiruction, 4Ubjec.s were given a preteit
.

.theiil to identify'ahd discriminate among EXAMPLE,. PROPERTY, TEMpORAL,

CAUSAL relationships. The h;gh scores onithe relationships pretest indicated
.

I

that these eighth graders probabl'Y .did io have to be-taught the meaning
d

of the various relationships or even, for the most part, how to identify

them in text. However, the pretest d:d reVeal more.difficulty With the

CAUSAL relvtionship and discriminations among several relatnnships thari.

withtihe EXAMPLEy PROPERTY, and-TEMPORAL relationships.
.

The control group consisted f 43 eighth,graders (24 males, 19 females)**

ftpm another schoo1.7-a jun,lochigh school in a'sina11 town in central

e4.

O.

C,

I.
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r

'the Mapping Training Program
-

//

The instruction toOk.plAce. over 14-Consecutive school days uring
ft

March and April, 1979. .0ne of the autirrs and a teacher s aide, also

familiar with Mapping, met with the students for 514 minutes each day in.a

classroom in the student's school. The general instructional procedures

will be briefly described: It should be'noted that die procedure varied

.

.
somewhat for absentees in that they were brieflY,"caught up" an missed

inst,ruction by the teacher's aide upon their return.
e

Students were taUght six of the Mapping relatior4hlps; they were not

taught to map the CONDITIONAL relationShip4 The instructional strategy

,

wasIto introduce the relationships one at a iime in the following order:

EXAMPLES, PROPOITY, DEFINITIONS, COMPARE-CONTRAST, TEMPORAL,'and CAUSAL.

For each r'elatronshiR, studentewere fiirst shown a chbrt with the name of
4

the relationship, the "key words" that often signal the relationship in
,

text, and the Mapping symbol used to map the relation0;i0. Then students

practiced mapping single sentences contaiOna the ielationship. Next,
4

..

short passAge-length text '(up to approximatelY 180 words)'was introdutced.

Students first exam ined
I

and discussed completed maps corresponding to the' .*

passages. Thenathey supplied the missfng conterft or relationships in

"cloze maps" (partiefly filled in maps) for ether Oessages. Finally, ,

they mapped Oassages withoutbthe aid of cues: After several relatioitships .

had.been introduced, students were also givendiscriminatiotl'exercises

in which thty had to decide which of the.relationships Was salient before

ter ,

10

4

'a

a
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0

itteMpting to map the passage. Students.worked individually, in pairs,

and in small groups. AsSistance and feedback'were constantly available

*from the teacher and,teacher's aide.

A unique segment of the InstructiOn was a "th1nIcaloud" exercise whii:e

students were indiyjdually-tak recordecras they talked about their thoUghts

while mapping a common passag. e.. This exerciTe was undertaken to gain.insight
0

. . . . %
.

,. . ,

into hOw the students grappled with problems about structure at the text
.

. . .
1 ,

jnformation that was obscured in-the group.teaciiihg conteq.

Tb help collect"these RbservatioRs,three adults were hired to interview

the'students. During the 10'.:h, Ilth, aRd 12th days of instruC'tion; three
4

students at a time met with their assigned interviewers in other school

: rooms. The students were given a pasSage entitted "Subways" (from the

workbook that accompanies'a sixth-grade bas,a1 reader), paper, and pencil.

The interviewers told the students that they were tci try to map the passage..
.1

and ?.ri talk.about their-thoughts as they mapped. The.interviewers were.

)
;

,

instructed to probe the students about their reasons for mapping the text

. the way theydid. The sessions were recorded with portable cassette tape .

reidrders and later transcribed.
e at

Materials

In oraer tO'help ensure that all subjects tould read them, the passages

Used for the Aire and posttests were selected from fifth- and sixth-grade

.basal readers. Computations of the readabtlity levels usint the Fry formula

indicated that One passage was at the third-grade.level ("Ants"), three
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10, ,

. , .

were at the sixth-grade level ("Sodpouses,"'"Seeds," "GlassP), and
. #

.

one,was at the ni-nth-grade leyel ("Telescopes")..

Procedure

The pretest for the experimentat group was a4ministered before any,
1.1

instruction in Mapping. Testing took place in.a classrbom in the students'

..,

school in the presence of the'investigator and the 'teacher's aide.
.

*On the first day, subjects who'Aad previously.been'randoMly assigned .

,

to Groups l'or 2. received enveLopes containing 'the approprtate pretest
.

passages,,additional paper, and pencils. The passageS,were arranged in

counterbalanced/Order and.stapled.Kith a colored 'sheet betiqeen them

prevent reading through the age and to aid monitOring during the Teading

ses'sion-;- Subjects.were instructed-W-Tead the materials using.their

own'ilreferred me'ihod illpreparation for a free reca)l'test the following

,h

day. Subjects ueredgkven ten.minptes to redd each passage. Thtn-the--

subjects replaced all materials in the envelopes_and returned them to

.fhe investigator.

At the begfnhing offiae-period'on the se,cond day; two blank sheets

'..-----
,

were distributed,to each
.

subject. Subjects were told.to ute the sheets

_---.
to wrl-ft'down everything they remembered frbm,what they had readrfhe

. 40
previous-day. They were told that they could recall the information An

,

wad.

any order they wis'hed, that they.dfC'not need to use complete sentences

t, in their recall, and that spellimg did not count. While they were°wTiting,

f

s

p.
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subjeCts wer4 reminded to ujustwrite down anything you c:In remember about
I.

(\1what you rea P. The free recall Was not tisMed,.but all subjects had

V'

finished .wr1tiri within 15 minutes. The rec611 protocols were collecta

at this 'time.

The'fir4 pa'rt.of the posttest for the experimiental group was admin-

istered after approximate1y,J2 hours of instruction in the.Mapping technique.

V 6

The procedure for administering the first two posttest passages was the

.1)

same aS for the:.pretest except that now subjects were required to map the

two Passages rather than using a preferred reading strategy. Subjects

were 'aware that their mops would be c011ected.

The second part of the poittest was administered.three days after the
,

completion of the first posttest. Due to 0ob1ems with cooperation and

motivation (to be, diScussed_in greater detail later in the Oaper),,the '

. c

experimental subjects were dividedintoitbree grows arid tested under
4

adult supervision in three separate roomi. Studn ere given.thesame

instructions used on the previous Posttest except thaf thei knew the recall

was.to,take place during the sameclass period. They were warned that:the.

Passage was'difficult and that they shoulesimply.do their best to map the

text in a way that made'most sense to.them. Students were allgwed 20

Minutes io Teed and map the Passage. At he entl of this time, the passages

and maps were collected and a fillr doze test of .irreleVant content was

distributed. Pupils were told to try to guess the one word that had been

deleted. After,7 minutes', the cloze tests Were collected and blank sheets

of paper distributed.for the free recall. Students were allowed 15 minutes

to wTite thetr recplls.

1)1

6
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Testing of the control .0roup took place at"th& ttme of the posttesting

Ifof the experimental group. The testing was done by the investi.gator in ihe

subjects' regular classroom, The teacher was not present Auring testing.

The procedure on the first two,daYs was exactly as it had been for

the experimental group pretest; with subjects recetving Tandomly assigned

pairs,of,tihe passages "Sod Mouses," "Speds,"' "Ants," and "Glass." The

procedure for the final posttest was the same as for the final posteest for

.
the experimental group toccept that students used their preferred reading

lbchniques and'remained in intact roups of approximately 20 students.
\ 4 t

I

Ot

Scoring

P

The stimulus passages and protocotls from the free,recall study were,

parsed-into idea units, oPrcitocol idea units 'communicating the gist of

the passage idea units were counted correct. Each subject's score was
II

proportion of tota14dea units recalled according to the,gist criterion.
..

For each, of the five pasSages, Pdo protocols each from the experilbental

g
4,N^ .

and control groups were randomly selected and given illind to a second '

Scorer. lnterrater reliability was :92.

.Foreach passage, the idea units were classified into four levels '

.

of importance folloWIng the method of Johnson (1970). For each.recall '1"

protocol' the idea units counted correct were classified into one of the

four levs of importance.

Results

The first.results to be pregented will.be the finangs pertain14 to

the question of whether eighth graders can uSe Mapping to help them recall.

fl

,i"
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expos i tory text. The, pToport ion of i dee uni ts' reca I led for all passages
,.,

Wes subjected.to one-way analyses of 'variance. ,

.
.

Before te.sting the hypotheses of/interest, free recall performance
' '

.of the control 'and ei!peritiental groups prior to training was compared.

The one-way analysis of Variance reVealed no significant di fferent.les

between, the free recall scores of/the experimental and conieol growl on
,

he "Sod Houses" passage (Table 2).

After traininghowever:, the results are quite different. pn the
P

"Glass" passage, the experimental group mean cf 34 ié more than twice

the control group meel of .15, a difference that is s\tatistically significanto,

F(11,28) ut 16,43; E. 4 M Ol accOrding to an anatysis of veriance (see Table 2).
vt

For the "Telesexpes" passage, the ',experimental 'group mean was also higher

than' the contr61 group mean-(.23 compared to. .16). .This difference is nO .
,

statistically significant, F(1,32) !, 2.50; is, .12, but 'the'probabiltty
am.

A ° "
,.

level' isnonetheless impressive considering the small n of the experimental,

st.

group. -

4, , /
,

Comparispns rbetween ,Mapping trained subjects and untrain,A control
, . . , ...

,

subjects for the "Seeds" and 'Ants" passage At the time Of'othe posttest
,

show a different pattern 'of results (fable 2). For the "Seeds ' passage,

thO mean is clearly higher for the control' group. For the'"Ants" passage,

the differences ere negligible, Those d!fferences Are statistical lyv.non-

,significant, but the meSningfulness of the analysis is questionable, since

the 2 of the lrained group is only 5 .

4 ,

f,
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Insert Table 2 about here.

14

44

,Another way of looking at'the effect of Mapping on recall ls to compare

"

the probability of recall.of idea units given that; they have been mapped,

P(R1M), With the probability of recall of idea Units.given that they have .

not been mapped, P(Rig). The conditional probabilittes were computed for

each experlmenial subject7at each level of IMpOrtance of *he four Passages

4

administered aS posttests The resulting probabilities7were then subjected

to a 2 (

,

Conditional Probabilities) x 4 (Importance Levels) analysis of

variance, wlth both factors as4repeated measures. -The factor of Importance

4.

- Level was included because prior analyses had shown.that Ubth'number'of
.

. .

,

. Idea units'mapped and number of idea units recalled were functions of level
,

%of importanO.

Results of the analysis revealed a.powerful marn effect for the,
. . ,

Conditional FrobablOties factor for "Glass" (2. .00000.and "Telescopes"

(11 < .001) and a marginally significant main effect for "Seeds.(2.= .07)

, and."Ants",(2.= .08). For all passages, the probability,of'recall of idea
.c

units Which have been mapped is greater than the probability oerrecall of

idea units which have not been mapped. The Conditional Probability x

Importance Level interaction is significant for the "Glass" passage (o.<..01)

and marg ima ry significant for the, "Telesccipes( paisagie (2. .08) . hi

both cases,.the ordinal interaction is attrit?utable to the fact that the

difference'between the probability of recall of mapped units and unmapped
,

units is greater,at the higher levels of imPortance than'at the lower levels.

re.



V

4

t /

\%

Mapping Text

,

of importance. For "Seeds" and "Ants," the nonsilnificant interaction N.

reflects the)fact`that the recall of mapped information is uniformly

grpater than the recall of unmapped information at'all levels of impOrtance.

.4.

'The hypothesis that, students would 4.ecall more idea units after MapPing

inttruction .than before was tested bytcompari0 the performances of the
t

/ WO groups of experiMeeital subjlects on .the pre,and,potttest,administrations

of the "iaeds" and "Anti" passages. The results are oreseniedln Table 3.

For both' pattages, the differences ,n .eant hin favor of subjeCts before.
.

0 .training. The differences 'do not reaCh statistical significance, but. ()Ice .

,
. . ^' r

J.

again the meamingfulness,of the'analysis is questionable.because of the .

very low n.

E

inseyt,Tabie 5' about here.
on.

I. V

In.order .0 answer the'quettton'about'what probiems middle school
1

students woul&encounter while learning to map, observations were Made ,of

,the:reklative ete4of mapping the relationships during0the,instruction.

Students eXPerienced very little difftculty with'mapping text 'exemplifying

"the DtAMPLE, PROrERTY., DEFINITION, CQMPARE-CONTRAST,and TEMFORAL.relatfon-
,

ships when they %knew from/the context of Instruction whicb relat-ionship

was apprOpriate, kowever,,aen when the.y .knew the CAUSAL rpecionship wat
,

in. the tek, they experienced difficulty mapping It. ConfusPon between.

causes and effec:ts was apparent.even Within single sentences.

With longer untts of text, the following problems were noted: failure

to, identlfy.CAUSAL relationships altogether, tenden( to confuse the CAUSAL

I

A
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relationship with other relatonshipsf and tendency to confuse the causes
,

and effects once the relattonShip had' been identified. AnotOr,problem
,

was difficulty in dealing with'multiple effects'of single cause and' multiple
0

:causes of esl-ngle effect.,

With,t1* ex4Pilon of the COMPARE-CONTRAST structure, students' often

hadtifficUltylfscrlminatind the predoMinant.relatibnship

'pure" higher order ;tee seructures peragraphs describing a roces:11.

When this difficulty occurred, they perCeived'PROPERTY to 'be the default..

4

a

option, 04th most text' ideas being treated as if they. were Simply character-

istics of a "main idea'," Also, students' generally-di& not try to,integrate

thesvarious relationships into on map, instead, they mepped each identi a lb e

substructure as a seperate entity Ihus,, the end product Consisted,of
I

,

seyerel distinct map segments rather.than an integrated structure representing

the higher order structure of the entire passage.

Finally, it sh13.uld be %fated that stude4,in'tereit in Mapping and
,

motivation fo mpp text was.verylow for the group as a whole: Students were'

.often.inattentive and restless. It'was difficult to _get them to attempi'to

map teXt longer than short paragraphs.
u

.
'Prom observations madeAuring'the "think aloud" exercise,,it was '

.

evident that the students reedily used Mapping terms when referring,to the
1 r.

structuN of parts of the passage; and most were abte to describe appropriete'
1

,ways tdrepresent'those relationships. Another'observation. wes that the
,

students were experiencing a so-called "blindereffect.417 That is,'they'
..

.

, .

IO

-

4 .
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Seemed to focus on one relatiihship at a time .and fail to see other'co-
0

occurring relatIonihips. For example, Students selectedeither a TEMPORAL

or a .COMPAREIONTRASy.structure but felled ,to recognize that TEMPORAL

,re I at ionsh ps. exi sted. wi th I n .the COMPARISON. Perhaps they were ope5at ng
, .

uhder the astumptin that rel.ationships are mutually exclusive., disjunctive

conCepits.. !finally, as observed iri other taski, thb .CALISAL relationship

was , conflisIng tO" Mos t stUdents,.

Dtsctssion

. On the basis of Observations m'ade clik.ring- this preliminary investigation.;

it
.,

appears that-sighth graders "can be-vtaught to map at least some typeS of
,

e:

enpository Prose: Although.e.wmapi'produced were'often not of very high'

qualify (I con'taining .Some inaccuracies or consisting of fragmnt map4),

t seems reasonable tio suPpose'that Mapping ski l Could be strengthened. witn'
I

.precti ce.

Despi te less-than-perfect mapped representations of text; resutts

from this.,stuilit.suggest that Mapping may,..be an effective alcito 'recall 'of
p.

at least 'some kinds of eXpOsitory passagel. for at least some e.ighth graders.

One ,result in Support of Mapping was the finding that the gi'oup 'trained. in
, ,

. 1, . .

, Mapping recalled an 'ImPressively greater. proportion of idea untts from, two
, 1,

passages than q11 d control subjeCts us I ng their OWn preferred read! ng. stra'tegy,.
. . ,.);,. .

This result' is noteworthy cons idertng the .very smal 1 number of experimen:tal
,

subjects (resulting in relatNely. low power' for 'the statistical tests),- as

well.as the apparent- lower motivation of the experimental group compared'

with the control groiip at the time-or posttesting.. Also in support of
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Mapping as an effective strategy is' the finding,that the probability of

recall Of Mapped idea units is siglificant,ly or marginally significanttie

1

greater than.the probability of recall of unmapped'idea units for all four

1

passages'administered as:posttests:
7

, II

4
4

In contrast to resUits favoring Mapping is the apparently contradictory
. , . ,i..;:.:, __------------s- ,

finding that:the, experimental subjects recalled-alireater prdportion of
,

idea units before training_la_Mapping tnan after training (albeit the.

difference was'nonsignificant). One possible explanation for the appareni
tot

contradiction in these findings lies in the different structural charaCter-
e

istics of the passages recalled for'each comparison, 'First, let us consider

the two passages Used tO test the pre.and posttrain;ing,differences
.

("Seeds" and "Ants"). .These passages have simil.ar COOARE-CONTRAST structures:
..1

.Both describe attributes of three examples.00f a condept. :We learned from

, .0.
.

observations"during Instruction that thestudents.trained-In MappIng found"
,

the dOMPARE7CON1RAtT structure particularly easy t6 handle,. both when .

producing maps from prose and when.producing,prOse from maps\ It may be

I

that thiS structure is especially conducive to 'encodin6 andretrieval,
,.

perhaps because peOple of this a have a schema for .the compare-contrast
. ,

pp
, ,

. .. . 0.

structure in the same way that ,even young children seem to have a schema
. ,

. , .,

for stories. If this 'is so, mapping."Seeds" and "Ants" for the posttest-

.

, .

,may have been far too sophisticated a we.6001for the Job to be dcme.

Attending to theiilechOnicgf'Mapping may actuelTy have ditrupted a more
1

11"natural" processing of this structure. Ipdeed, strategy as Simple as

,

20

4..
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distinct _processes. The passage about te/ lescopes is more'.40fiCuit yet,

both in'terms of readabillty level and complexity of relationshIps.

t!

Mapping Text

,
19

read-reread,might'have been the-most eTclent studying technique for "Seeds"

and 'Mts." \The-foregoing Speculation is- One reasonable Way tlitexplain 7.the
4.

lowersperform4me 'on."SeedS." and."Ants" lafter ,Mapping training. Of course,

thelmrcelved ler motivation at the posttest than at the pretest could

alSo have 'coWibuted to thfs'.effect.

.

The two passages. used to test the.experimentarAnd,.control group

differences are quite Afferent _from "Seeds" and "Ants." ."Glass" and'.

"Telescopes" have More'complex structures entarling several kihds of
.

..-relationships. The passage about glass consists of EXAMPLES and.*two

With its hodgepodge of DESCRIPTION, DEFENITION;SOMPARE=CONTRAST,A.TEMPORAL,

and CAUSAL relattonshigs, this passage was described as."poorlYwritten"

by several' of the graduatesstudents who ranked iti idea units for level of,
4,

importance. Another observation about map productitin and prose production

from Maps was that'studants.had difficulty dealing with texi containing

more than one major relaaonsnip. Eighth graders, as relative newcoTers,

to expository kose, may find such text as IntraCtable and unMemorable as
,

is uncondectid, randomly organfied proie'for adults.' It might be that it

Is on,just such text, as represented by "Glass".and "TelescoOes," that

Mapping has the effect hypothesized by its developars. 'That is; Mapping,

forces the student's to analyze a text into its simpler coMponemt ideas,

and relationships that mait.otherwise have baen.masked by the apparent

,complexity. These ideas and relationships then have.a gieater likelihood

of being meaningfully processed and. retrieved:.

r 4

21
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.

In sum, the apparent contradictioil between-the-Ndings of better

recall for experimental errd conteot subjects yet poorer recall'after Craining

'for the experimental group may.be explained on the bas4s of ehe structures

, .

of the-stimulus pasSages.- Mapping may,be'sUperflous and perhaps even
4 .

, 'distracting fOrtext the students could already'meaningfulty procesS; the

value of rapping may lie in dealing With more ctimplex struCtures that

require,real, "effort after meaning."

;Obviously, the results of fhis study ',need to-be replicated in trbe

expetiments involving-more subjecis.before.Mapping Can be'advocaied as an

effe tive reading Compreheniir sategy.t Future studieS should use
0 4

addititmal dependent .var1ableSs::11.nce criteriorktests administered ln

schools rarely involve UncueirTecall, proportion of idea units recalled t.:

b

may noi 'be 'the best-Index, Of the potential of PlappEng,as a read4ng strategy.

'Other measures more. closely 'esembling the'criterlon measuresof school ,
,

settings (e,g., systematically generated'Oestions) shoUld be used in

. .

addition to fr1 ee recall.i.n order to increase the. eCologicat validity of

the results.
"

Another observation that merits discussion is the low motivation of

,

students td map text.. Thelow mottvation Is' probably due to two.facto+s:
,

.

(a) the absence of-a criterion Measure that affected thei,P grades, and (b)
,

.

, the intense effort Involved in mapping. Mapping is definitely hard work,
.

.,, .

,

and people are generally only willing to work hard when the paroff seems

worth the effort..

91-)

`

t.
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These impediments to motivation may not e ist in more naturalistic
,

studying situations. Students usuelly have in entives in the form of

grades. In addition,'.students`ioften have some lnow1ed9e of the criterion

tisk forWhich they are studying. Good students also have metaeognitive

ski I Is that enatile them to.know.whether they unde stand the requisite'

informatión well enough to succeed on.the criterioi task. Students may

be motivatedios use Mappingas a comprehentjoh/s.tudying strategy in
.. . /. ,

i

sjtuatlons Where tgey knIrd theY do not understand'6ematerial Well enouqp

po sudceed on a criterrOri task. Under s9ch,circumstances, mdents may

be quite.wtlling.to Invest attention and:Ckign tive,effort in a systematic ...
. .

. 1) .. . \

, .

technique thaOrOmIses results.
,

1 .

.9 A \'

.

: If the'effecii'VenesS of. Mapping it upheld til: future s'tudt,es, Mapptng

might,be used in instru ional settings in several ways. Mapping could be'

used In the elementary grades in the IOW teaching'of readitg comprehen=.
,

4

sfOn. In:content'area reading,'students could be taught:he relattOnships

and structures intrtnSic to particulamlisciplines. They Might for

4

example, learn CAUSAL,and COMPARE-CONTRAST in screnceclasi, TEMPORAL and
'f

PROBLEK-SOLUTION in social,studies, and the binary-choice.fiowchart con-

vent1on in courses such as industrial arts and'home economics,'

Mapping might be used for the Orpose for which it wasOnitially designed:

as a studying strategy. Students could use Mapping as a way.of encoding

and externally storing Information from text that is relevant fo parttcular

.criterion. task, demands or studying purposes.
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to be, .

for example,

for instance,
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Exam*: Canait2e6 yettow.

'I
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tOr be)

ft0;PV:PY,
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.
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is a, characteristi,c Of,

is,a part.of,

that0s,

ks called,

is Aefined as,

is called,

in other words,

means that
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(3)

,.,.
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.

,

A defines (restates

.

,

,

,
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a e
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..
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Key Words
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..
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is referred to.as,
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.
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, .
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=.,......====

Define A
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.
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,

P
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,.
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, ,

.

0
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A

vat., Aimitak.

,.

*A 8

c.'

.

.,

,

,

,

T

.

°

.

4

like, 0

likewise, 4

is similar,
.

similarly, ..

in the same way or--
manner

.

.

.

.

>,

________

tteinchi4 Ohio

5.
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As time passed,'a great ,thang1B came o'er parts of,the eai-th. The

climate became very cold. Cold temperaturac caused,glaciers, or great

sheets of ice,lo fOrm. The glacteri moved from the Arctie regions

southward until they covered northeen parts of Europeand.North America.
, e

I.
humans were able to change their ways or adapt themselves to the'harsh,

, .

- .

Thii period of time whem theglaclers were moVing southward ip now

known as the Ice Age. Such animals as the reindeer and the mammoth moved

far south. The mammoth was a great beast with longj curved'tusks.

The Ice Age lasted for many hundreds of years. Life was hard:but

climate. 0

As the sheets of ice'grew thicker and covereCmore and more lend,

humans had to adapt themselves to the cold. They wore-the furs,of animals

toikeep theMselves warm. And,they looked for shefler to protect themselves:

against biting winds. in many places-there were caves.. '.tot)metimes, before

4

humans could live in a cave, they had to drive out dangerous animals like

the huge cave bear.-. In time the climate became mild again, and the ice

sheets melted. Grass and trees grew again.. People increased in numbers

because they could easily'find food.
r
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