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Abetract

Tha present studv explaorad how students mental representation of
anp expository text and the i1nferences they use in summarizing
vari12c as a function of text difficulty and of differences i1n tha
task., Ninety-si1v students from Gradas &, 10, and College were
asked to write summaries of expositorv texts and then to answer
orally several probe questions about the content. Reading dif-
ficulty was systematically manipulated at the microstructure and
macrostructure processing levels, The results supportad the
srediction of gqualitative changas in the way the meaning is repre-
sented by different age groups 1n different text concitions. These
are related to the amount and kinds of inferential processes on
which the summaries were based. Interastingly, college students
generalized the content more in summarizing te.ts with poor macro-
structure than those that were well organized. The fact that more
macropropostticnal statements occurred in responding to the probe
questions than in the summaries could be explained in terms of the
differant memory conditions that prevailed. Some educational

implications of these findings are discussed,
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Macrzprolsssas and Micrsprocesses

MaZ-lcroacesses ard Mif-oprocacsces

in the Devalooment of Summarization Staiil

Cyrrent views of reading coacrehension assum2 zn active

proz2ss of meaning construction 1n which the reader derives a

|

1

l

l

<
personal interpretation of the textual content. This 1nterpreta- ‘
tion 1ncludes of a mentsl representation of the gist of the I
artthor ‘s message., Thus, amemory for the essential information 1s |
what is typically retained by an experienced, adult reader, esp2-
cially following delay or 1§ the passage 1s quite long.

This aemory raprasentation 1s the result of various inferen-
t1al operations which selact certain kinds of information as
important and subsume details into more generzlized statements,
The van D13k and W. kintsch {1983) maodel of disccurse comprehen-
s1on, assum2s that the reader constructs the gen2ralized aeaning,
or »acrostructure, on line during reading, forming hypotheses
about main points., or macropropositions, as soon as there 1s
enough information to hazard a quess. Subsequant research has
supported this assuaption, at least for adult readers with normal
skills who are reading materials that are not excessively dif-
ficult (e.g., Guindon & W. Kintsca, 1984; Loarch, Lorch, % Mathews,
198%: Mross, 1988).

However, like other aspects of reading skill., efficient

macroprocessing strategies are the product of experieance in deal-

1ng With textual materials of various types. Not surprisingly, a

number of recent studies have provided evidence that school

children, and even more advanced students, are not efficient

6




Racrop-acesses and Microprocesses 4

macropgrocessors, In fact, research on the role of higher-level
comprehension processes 1n reading suggests quite strongly that
these processes may form another stumbling block to the develop-
ment of expert skill {e.g., Bereiter, 1985: Brown, Bransford,
Ferrara, % Campione, 1983; Ferfetti, 1983,

ficross a number of studies of children’s text processing
strategies a pattern has emerged that lools qu.te different from
the r ‘st-oriented strategies describad in van Dijk and ¥. Kintsch,
1983 and W, Fintsch and van Dijk (1978). Summaries that are
largely generated by selection and deletion operations (e.g.,
Brown % Day, 1983; Winograd, 1984), fa:lure to detect contradic-
tions in meaning during reading {2.g., Markman, 1979; Scardamalia
% Bereiter, 1984}, associative writing that skips from topic to
topic without an overall plan to ocdide it (e.g., McCutchen &
Perfetti, 1982; Scardamalia % Paris, 1985), and 1ncomplete recail
protocols that ignore the hierarchical organization of teut (e.g.,
Meyer, Brandt, % Bluth, 1980; Taylor & Samuels, 1983} are charac-
teristic of immature readers and writers and those with 1nferior
skills. Such findings, and otherc on a variety of school-related
tasks, are apparently symptomatic of a general tendency among
school-age students to process text in a linear, element-by-
element {ashion (e.g., Brown, Bransford, Ferrara, & Campione,
198%; Scardamalia % Eereiter, 1984). At least when dealing with
enpository prose materials, whose structures and content are
relatively unfamiliar, such readers appear to concentrate most of
their processing efforts on the meaning of individual sentences or

sentence pairs, rather than the global meaning (cf. alsc Englert,

ERIC 7




Macrsprocesses apd Microprocesses 2

Stewart, & Hizbert. 19393: D1 Vesta, Hayward, ¥ Orlanda, 197%;
Taylor % Samuels, 1982},

Scardamaiia and Bereitar (1984 have roted the rzcaablance of
this texnt processing rtrategy to microstructure processing in the
theoretical model of W. Kintsch and van Dijk (1978 van Dijk ¢ W.
Kintsch, 1983), Discourse comprzhens.on, accarding to that thecrv,
consists of & hierarchy of strat2gic processes which aoperate an
successivelv more complex units of the text. The outcome of each
strategic operation is a mental representation in memarv. Thus,
local-level wicroprocesses operate cn surface features of the
text, deriving the meaning from arsphemes, words, syntactic pat-
terns, and organtzing it into a lis' of propositions. Middle-level
coherence processes are gap-filling inferences that complate the
meaning of the propositienal microstructure, for example, by
connacting pronouns to their referents, sstahlishing the 1dentity
of coreferants, and filling in unstated relationships within and
between propositions. Hacroprocesses are higher-order processes
that uperate on the filled-in microstructure, forming a general-
ized representation of the meaning at d:fferent levels of 1mpor-
tance. Other inferential processes may further elaborate the
content and serve to integrate it into the reader’s own knowladge
background. Successful reading comprehension thus results 1n a
hierarchical network of macropropositions that represents the way
the content has been interpreted by a particular reader 1n a
particular context.

Although processing at the microstructure level and at the

macrostructure level occurs in parallel in skilled reading, there

o
v




Macroprocesses and Microprocesses 6

are si1tuations, for example when attempting to understand very
difficult or degenesrate te:t, where adults also resort to largely
surface level processing of the meaning (e.g., Hidi, 1984; Eigler
& Nenninger, 1983; W. Kintsch & Yarbrough, 1982; Schnotz,
Ballstaedt, and Mandl, 1984)., These data support the theoretical
notion that successful macroprocessing depends on adequate local
level coherence. That is, the relationships between individual
me&nind units apparently need to be worked out before more gencral
relationships can be perceived. Although a skilled reader can do
both when the text poses few comprehension problems, a separation
between the two levels of processing may occur when microprocesses
require too much conscious attention.

The studies of adults’ processing of difficult prose thus
~hed light on the developmental observations discussed above.
Perhaps younger students’ element-by-element processing of ex-
pository text has to do with the fact that their ability to con-
struct a coherent meaning representation is not yet fully auto-
matic. Even though decoding skills have usually been mastered by
the middle elementary years, coherence processes may still require
conscious attention., Hence, limitations i1n the amount of available
processing resources may interfere with the ability to yenerate
meaning-construction inferences {(Perfetti, 1985). Yet in addition
there may be cognitive limitations on childrea’s ability to fornm
generalizations (e.g., Fischer, 1980; Ohlhausen & Roller. 1988).

In the present study the theoretical description of the
comprehension process offered by van Dijk and ¥. Kintsch (1983) is

used to characterize more fully the developmental differences in

y
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teut processing strategles that have be2n otserved. In parizular,
the study focuses on tne crucia: role of 1nferescaes 12 rzading
ccaprenension and cn the relationship between strateqic pracesses
and the resulting reprasantat:on of the text ia aemor..

A summarization tasi was chosen here to assess the underlying
campren=snsion proc2sses. Summarization, like recall, deasads an
the meaning rapresentation of a tevt that 1s constructed during
reading. However, summarization goes beyond recall 1n 1ts demand
to give explicit and coherent verbal expression to that conceptual
representation. More conscious attention is directed to selecting
the appropriate information to include, and, ideally, a greater
efiort 1s made to generalize the i1ntarmation 1n order to make a
TONnClse summary.

Summaries of an espositaory text written by students of thres
age groups are evamined here from two perspectives: The first is a
fine-grained analysis of the propositional and 1nferenti1al csan-
tent: the secrnd analysis 2xamines text-based statements in both
summart2s and probe question responses 1n terms of their role 1n
the hierarchy of macropropositions. The inference analysis
provides a gauge of the constructive processing the aat2rial has
undergone. The macrostructure analysis focusses on the mental
representation of the text on which the summaries are based.
Together, the two analyses are intended to reveal to what extent
the meaning has been grasped at a macrolevel and to what extent a
summary 1s the produc. of local-level comprehension processes.
Scardamalia and Bereiter (1984) and Bereiter & Scardamalia (1987}

have hypothesized that the linear processing strategy of younger,

i 0
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less skilled readers would r~esult 1n a aucn shalicwer repra-
sentation of the meaning than the aulti-lavered mecrostructure of
an 2vpert. By eramining both tne inferred matsri1al and trte struecz-
tural properties of the summariss, perhaps the r2lationship be-
tween level of processing and the resulting meaning representation
can be clarified.

In addition to tracing the growth of macroproczssing abivlity
wrth age, this study explores how studente” mental representation
of the text and the inferences they use 1n summarizing varies as a
function of text difficulty. Comorahension eace has been svs-
tematically altared bv manipulating the diffizulty of the texts at
the microstructure and the macrostructure level 1n order to gatln a
more detailed picture of the range of skills «1thin each ag2
group.

Finally, further evidence for the kinds of processes and
mental representations of text inferred from the summaries was
sought by analyzing the students’ perfo-mance on another, related
tash: their responses to a series of oral probe questions about
the material. Of interest here 15 to set whether the patterns of
responses on a cued recall task are similarly related to di1f-
ferences in the quality of the input text as well as to age group.

HMethod
Subjacts

A total of 96 sublects participated in this study, 32 each
from Grade &, Grade 10 and tollege. The latter group werc studerts
from the University of Colorado whose participation partially

fulfilled requirements for an i1ntroductory psychology courszs. The

_ (]




Macropracassas ang Microprocssses Q

school -age subjectis wa2re recrutted from Sculdar and Darver sch32l:
3nd were pald for their particisation, eirther dir2ctlv or 1n the
form of a cortr:bution to their schools,

Df the otn grade suvkjects 17 were female znd 13 male (meap
age li.6 vears at time of testing). The high schoeol and college
groups both censisted of 20 female and 12 pale studants -a2an age
15,6 and 18,9 years, respectivelyl., All subjrects wer2 native
speaters of English whose readirg skills =zt each grade level
generally reflected a high average within a normal raige of
abrlities. Scares on national! standardized tasts “lowa Test of
Rasic Skills, California Achievement, Scholastic Aptituds Test,
and American College Testing) or the passage comprehansion subtest
of the Woodcock Reading Mastervy Tests (1973) was usad to screen
out subjects with substantial read:ng deficits,

Materials

Two passagaes of evpository text were developed, each consist-
1ng of seven paragraphs (about 465 words). Both teuts had the same
underlying organization - a compare-contrast rhatorical structure
- but they differed 1n content. Each text compared two developing
countries i1n terms of their future potenti?l. This tepic informa-
tion was stated in the i1n:tial paragraph and at the cenclusion of

*1 wersions of the texts.

There were four versions of each ta2:t, Th2 basic version
(Gocd Macro/Good Micro) used a tightly organized structure in
which twc countries were comparad on the basis of three at-
tributes: Geography, Economy, and Society or Culture., One text

discusse¢ Peru and Argentina, the other compared Indones:a and
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Sauth Korea. The texts ware written at ar appropriate readirg
level for 6th grade students, vhis was determired 1nformall; on
the basis of teacher evalua*ions aad the 2% - 3% =rror ratzs of
four average &th grade readers who read the passag2 aloud.

The second version o+ the textis had a difficult macrostruc-
ture (Foor Macro/Good Micro), which was achieved bv shifting fronm
topic to topic i1nstead of discussing varilous facts about each
attribute in order. For example, a paragraph describing Indonesian
agrizulture, social problems, and trade was followed by a
paragraph containing facts about Korean 2ducation, farming, and
tlimate. Although the teopic structure was disrupted in this way,
local coherence relations were preserved. The versian with a poor
microstructure (Good MacrosPoor Micro; had mors difficult and
longer words, longer and more compler centence patterns, and faow
gxplicit connectives signalling the relationships between sen-
tences or phrases or between larger seameats of tert., Finally, the
fourth version had both the macrostructure and the micrastructure
disrupted as described above (Pocr Macro/Poor Micro).

An important feature of the texts was the fact the three
attributes, or major subtopics, wera2 never explicitly mentioned
and had to be inferred by the reader. (Though the scoring here is
based on inferences, this would correspond to topzc 1nvention 1n
Brown and Day’'s, 1983, list of macrorules.} In additiop, the
content as a whole was stated at a very concrete level :in order to
maximiz2 the opportunity for generalized statements in summarizing
and 1n responding to the probe questions. Since the global tapic

was explicitly stated at the beginning and conclusion of each

(8]



Mazreo-ccesses z2~4 Micronrocecsseas 11

tet, rastatzoents or paraphrases of this :aformation could be
expected. (This would correspond to tepr: selaction 1n Brown and
Fay.:

Altnough diféersnces 1n generai inowledge undoubtedly existed
across this raage of ages, this could nct be controlled nor as-

s=d 1n a detarled manner 1n the present design. Incstead, a

m

e

n

neutral content damain was chosen, based sn the assuamption that
most subjects, 1aciuding the older ones, have only rather vague
knowledge about these foreign countries.

In sum, the experimental manipulations consisted af sys-
tematically interfering with comprehensicn processes at the
mcroprocessing level and/or at the macroprocessing level in order
to learn more about the skills that students of different ages
bring to the summarizatisn task: At what level are their process-
ing efforts primarily directed under different text and task
conditions? To what extent are they able to repair the problzams
exhibited by a particular text in their summaries? Examples of the
materizls are available in Appendix A.

Procedure .

The subjects were i1ndividually tested 1a a single sassian
lasting 30 - S0 minutes., Each subject was given one of the ver-
sions of ei1tner the IndonesiasKorea or the Feru/Argentina text to
read and summarize in writing, with the conditions counterbalanced
within each age group.

Brief oral instructions informed the subject about the nature
of the task and provided a definition of the term suamary, Sub-

jects were asked to read the passage at least two times and were

ro———
i



Maz-opreocasses and Micreprccessaes 12

ailowed to uaderline tre te:t, ta'sz nat3s, cor make & rough aratft,
1f desired. Nerther time ii1mit nsr lengtn constraints were 1m-
pozed, and the text was avaliadle to rzfer to during writing.
After finishing the summary, sub:ects fi1lled out 2 brief question-
naire about their knowladgz of the countries discussed 1n tpe

te- t.

A set of four probe guestions was then administered orally,
and the responses were tape recorded for later transcription and
analysis. The questions were designed to assess first in general
terms a subject’s understanding of the overall topic, and then
more specifically what he or she considerad to be the main i1deas.
The first question - “What is this text mainly about?" - could be
ansWered by selecting one or more ot the topic sentences that
accurred in the text., The other questions probed for ideas, not
all of which were stated 1n the teut, especially the three 1n-
plicit subtopics (Geagraphy, Economy and Society/Culture!.
Scoring

The summari=s were analyzed i1n two ways. The first analvsis
was concerned with the number of actual tent proposii!ons vs. the
inferred propositions in the suamaries. This analysis provided an
estimate of the meaning construction processes. The second
analysis compared the importance level of the text-based informa-
tion to the author’s organization of the content to see to what
extent the intended macrostructure was represented. Text was not a
separate factor in either analysis; instead the results were

collapsed across the two texts.

Laae Y
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Text Propositions and Ianferepces. The summaries wer2 first

scor=d for the number of text progositians thev contained. Using
the propositional anaiysis program develaped by Turner (1987).
gach 1nput text was decomposed i1nto a list of propositions which
served as a template for scoring the textual i1nformation in the
summaries. A lioeral, gist scor:ng criterion was employed (Turner
% Greene, 1973,. The nontext statements were then propositional-
iz2d and ass:gned to inference categories.

Infersnces form a continuum 1n terms cf their closenes; to
the actual text, as opposed to being evtrapolations from the
reader’s own knowledge. How2ver, saveral catsgories of 1inferences
can be defined according to the role they play in the cosmprehen-
sion process. The following operational definitions are based on
van Dijk and H. Kintsch (1733%),

(1) Generalizat:1ons are reductive i1nferences constructed from

more detarled statements 1n the text., They can be traced to the
actual propositions they subsume, 2ucept for global generaliza-
tions, which are 1nferences about the cverall meaning of the text.
Generalizations reduce the number of text propositions by at least
one, though often by many more. For example, several concrete
statements about farming in Indonesia were often generalizad as
Indonesians use priaftive farming sethods.

{2) Elaborations are 1nferences that are not gir=sctly 1mplirad
by the text. Instead they originate from the subject’s own
knowledge about the content of the text or related i1aformation.
Far example, Minerals are 1mportant te a country's economy cannot

be traced to propositions in the Peru/Argentina text.

16
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The cther two 1nfsrsnce catejsries were scarad 1ndenandantly

)]

of the elaborations and generalizations.

#Z Reardarinags 3r2 :aferences that re-arrangs ta+t cantent
in 3 different order than 1% accurred 1n the arigiaal text, I9nly
between-paragraph, i.e., macro-level, reorderings were considered
here. These were not scorad at the propositional level; instead a
sentence or phrase was counted as a reaordering 1f 1t required
backtracking to an earlier paragraph to find 1ts counterpart 1in
the ariginal text.

(4) Connectives are a type of bridging infarence whose func-
tion is to provide coherence between the thoughts and i1deas being
expressed. There is much variability i1n the degree to which a
writar or speaker makes these relationships e<plicit, but some
inferential work is always left up to the comprehender., The number
of explicit syntactiz connecti/ses between clauses, sentences, or
paragraphs served as a measure of coherence process2s. These ware
words or phrases, usually expressing a coordinat:ing, causal,
contrastive, or temporal relationship. A list of connactives,
based on the linguistic description in van Di3k and Petdfa (1977),
was used to guide scoring. The word ard was not included in the
analysis because it denotes a weak coordinatiag relationship aad
tends to be used as a filler or place keeper, especially by
children,

To sum up, gqeneralizations, reorderings, and elaborations are
expected to play a particulary important role 1n suamartzing the
texts with poor macrostructure. Introduction of connectivas, which

are an index of coherence building processes, should be most




evident 1n the summaries of poor microstructure tevts #rom which
they had hean deleted,

Level 11 *ha Macrast-ucture. A macrostructur2 consists not

onlv of generalizations of *tevtual details, but alss of propasi-
tions selected from the text on the basis of their importance to
the overall meaning. Such propositions also function as maczro-
propesitions., Therefore 1t is 1mportant to examine not only the
amount of generalized information in a summary, but also to see 1f
the information included is macrorelevant. To what extent a sum-
mary or probe gquastion response contains the impaortant information

from the tey

"

can be assessed by comparing it with the macrostruc-
ture that the author had in mind while writing the text. Thus in
scoriny both summaries and probe question rescanses, the level of
importance was determined for each text-based statement by compar-
ing it with this intended macrostructure,

The author ‘s intended macrostructure for both the
Indonesia/Korea and the Argentina/Peru tents censists of three
levels of nacropropositions and one level of details. The macro-
structure of the latter text is provided :n Apppendix E. The
levels were scored as follows, with the number of posszibile state-
ments at each level shown in brackets:

Level 1 (3 statements) consists of topic statements, erther a
label ( It’'s about Peru and Argentina) or a more elaborated topic
statement (e.g., that the two countries are compared, that there

are factors that influence their development). This 1nformation

could be found in the first and last paragraphs.
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Level 2 (3 statzments' are the i1nfarred subtopics, the three
factars - Geographv, Econamy, Society - on which the countries are
berng c<ompsired. A statament at this level had to 1n,o0ive a con-
parison of the two countries,

Level! 3 (15 statements) are other te.t-based macropropes:-
tions {e.g., government, education, industry, agrizulture) that
function as subheadings for groups of destailed statements. Some
are inferred, others are mentioned in the text. These statements
could refer to one country, or the two countri12s could be com-
pared. For the latter credit was given for two macropropositions.

Level 4 (38 statements) consists of a representative, though
not comprehensive list of concrete details from the text.

The summaries and r2sponses to the probe guestions were
scored in the same fashion by matching the text-based statements
they contained to counterparts at these four levels. Although the
oral respopses included many elaborations and sometimes spuriocus
statements, only text-based statements could be rsliably assigned
to a particular level. The score for both the summaries and the
questions is based on the percentagz of the total possible at each
level.

The scoring was performed by the author. The list of text
propositions for each text version was used as the basis for
propositional scoring. A checklist was used to score the presence
of connectives in the summaries, and reorderings were checked
against the order of statements in the original text. Scoring the
other inference categories - generalizations vs, elaborations -

and assigning statements to macrostructure levels involves more

B
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subjectise judgaents. Thare.sr2 r2liability 1n scoring thace
measures was assessed on 12% of the summaries by an i1ndepeandant

rat

10

r who was blind to the ewperimental manipualations. The two
raters &gqresd 84% and 887 of the time on the i1nference categories
and the macrestructure levels, respect:vely. Ia both casas, aost
of the disputes were omissions ar could be rasolved 1n discussion,
Results

The effects of three independent var:iables, Age Group, Macro-
structure, and Microstructure of the input text, wers in.a2stigated
in order to assess the strategic processes and mental repre-
sentations underlying summaries and probe guestion rasponses. The
results of the proposition and tnference analysis are prasented
first, foilowaed Ey the results of the macrostructure laval
analysis. A significance level of p < .0% was adopted for all

analyses.,

Text Fropositions and Inferences in the Summaries

A I (Age Group) x 2 (Macrostructure) x 2 tilicrostructure)
analysis of variance was used to analyze the numbar of text
propositions, generalizations, elaborations, and reorderings and
percent connectives in the summaries. In addition, a Newman-Keuhls
post hoc analysis was performed where significant aain effects and
interactions had been ohserved in order to specify the locus of
the effect.

Taut Propesitions., There were no significant differences in

tha number of text propositions gen2rated by the three age groups.
Nor were any of the i1nteractions of age by text condition sig-

nificant., This is not surprising since subjects had access to the
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text while writing and hence thair select:on of te-tual 1nforna-

tion was not affectad by memory constra:nts, The interectin

[fe]

differences ares setter described bv the following measares,

n the three

D

Genzralizations., Significant differences bhatwe

age groups w2re obtained on this measure ! F(2,84) = 76,44 HSe =
3544.29. The group means depicted 1n Figure { show a gradual
increase in number of g2neralizations across the three ag2 groups.
The 6th graders gave significantly fewer genaralizatians 1n both
Good and Poor Macre conditions than the other two age groups
accerding to post hoc analysis., This figurz also reveals 2 sig-

nificant interaction between Group and Macrostructure, F{(2,84) =

wi

.50, MSe = 418.95., Whereas the éth graders produced somewhat
fewer generalizations for texts with poor macrostructure than
those with good macrostructure, the numbers were about the sanme
for 10th graders. In contrast, the college students actually
produced more generalizations 1n summarizing the Poor Macrostruc-
ture texts. The means for this age group were significantly dif-
ferent on post hoc testing. It appears that the older studeats
were trying to compensate for the poorly structured i1nput by

generalizing the information,

Elaborations. There was a significant 1ncrease i1n the use of
elaborations with age: F{(2,84) = 6,61, MSe = 283,53, In addition,
a significant three-way interaction of Group » Macrostructurz

Microstructure was observed, F(2,84) = 3,50. MSe = 130.07, This
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shows up as a rather unusual patte-n 1n the summart2s af the
college students, which £an he sean 1 1n Figure 2. In Zomnarisoa
with the othar age groups, their sum . tes of the Foor Mazro/Good
Micro tests contained a large nuaber of 2i3toprations - a dif-
ference which was significant i1n post hoc testing - yet surpris-
inglv few 1n the Puyr Macro/FPoor Micro comdrtion, Interestingly,
thi~ pattern occurred again in the analysis ot reorderings, dis-

cussed below.

Reorderings. Both the main effects of group and macrostruc-
ture were significant on this measure: £(2,84) = 10,34, HSe =
18.26 and F(1i,84) = 18.86, MSe = 32,47 for the two varialbes,
respectively. Therg were more reorderings of the poorly organized
texts (¥ = 2.36) than of the well organized texts (X = 1.19): &s
with number of generalizations, there was 3 significant Broup »
Macrostructure intaraction in this infarence type, F(2,84} = 7.84,
MSe = 13.51. Post hoc testing revealed that the differences be-
tween age groups were not significant in the Good Macro condition,
but in the Poor Macro condition the two older age groups reordered
the information in their summaries significantly more than the
youngest subjects. These results are shown in Figure 1.

A significant interaction of Group x Macrostructure X
Microstructurz was also observed in this anzlysis, whicp is guite
similar to the three-way interaction found i1n the elaborations

results: F(2,84) = 7,76, H5e = 13.45. These two patterns are
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compared in Figure 2. As was the case for elaborations, both h:gh
school and coliege students rsordered thoir summarias in tne Foor
Macro/GSocd Micro condition more than the &th graders. However, the
oldes* students did auch less reardering for te<ts in which both
the macrostructure and the merostructure wer2 poor, sigmificantly
less than the 10th grade students in this condition. This di1¢-
ference was supported by post hoc testing.

Connectives. Since there was considerabl2 variability 1n the
length of individual summaries, even within age groups, the
analysis was performed on the percent connectives out of the total
number of propositions. The analysis yielded significant main
effectr for Group and Micro, F(2,84) = 3.19, MSe = 4.05 and
F(1,84) = 9.11, MSe = 10.90, respectively. In general, the sum-
maries of the youngest subjects contained proportionately fewer
conn2ctives than those of the other two groups. Fewer connectives
vwere produced overall for tents with the poor microstructure than
for those with goud microstructure, X = 6.61% vs. X = 8.74%,
respectively.

However, the percentages were distributed differently across
the three age groups and “ext conditions, which can be seea 1n
Figure 3. The interaction of Group x Microstructure was sig-
nificant: F(2,84) = 4,32, MSe = §.17. A general 1ncrease in per-
centage nf connectives with age 15 evident only 1n the Foor Micro
condition, though not all of the differences wer2 significant on
post hoc analysis. The 4¢h graders’ summaries contained few con-
nectives in either condition. Interestingly, it is the 10th

graders who supplied the highest percentage of connectives 1n the

iy -
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Good Micro condrtion - 11.10% 3~ the average, but this drops

sharply to 5.97% 1n the Faor Micro conditian, This d:iéferencs wa

(1]

s1gn1ficant or post hoc testing. The sunmaries of the colizge
students, 1n contrast, ccntained about the same percentage of

coennectives regardless of the input taxt.

Level in the Macrostructure

The percentage of statements from the summaries and probe
question responses at each level of the macrostructure was
analyzed by means of a 4 (Level) # 3 (Broup) x 2 (Macrostructure)
% 2 (Microstructure) multivariate apalysis of variance. Level in
the macrostructure was a withir-subjects varianle and Group,
Macrostructure, and Microstructure were between-subjects vari-
ables., The percentage scores are based on the total number pos-
sible at each level. The analyses were performed on arcsine trans-
formations of the proportions, however untransformed means are
reported below.

After testing for between subjects effects, a series of
planned comparisons was performed to examine 1n more detail dif-
farences in the proportions at each level as a function of age
group and text condition. The three contrasts, which were chosen
on the basis of theoretical interest, tested differences between
the following pairs: (1) between topic level macropropositions

{Level 1) and the other two levels of macropropositions (Levels 2

and 3), (2) between Level 2 and Level 3 macropropositions, and (3)

- 24
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l
hetweaen macropropositions ‘Levels 1, 2, and ) and Jetaiis «lLa.zl {
), ‘

Summari2s, The main 2ffect of Group was signifizant: F(2,6%
= 29.29 HSe = 3.88. The2 older subjects includad a larger percant-
age of tevt-based information from all levels 1n their summaries
than thes voungest subjects. The respactive means for Grades &, 1@,
and College ar2 27.51%, 45.37% and 950.33%. Wone of th2 other
between subjects effects or interactions reached significance,

Level was a significant main effact i1n the within subj)ects
analysis: £(3,282) = 147.87, MSe = 15.53. The preplanned contrasts
between levels revealed two significant diffzrences. One was
between Level ! topic statements and the other macroprepositions
(Levels 2 and 3): F(1,84) = 275.56). The other significant con-
trast was between the three macroprooositian lavels (Levels 1, 2,
and 2) and the details (Level 4): F(1,84) = 5.865. As shown in
Figure 4, subject- rally provided a lot of topic information,
but relatively fev ' the macropropositions at Level 2 and Levei 3
of the macrostructure. Neverthelass. there were proportionately

more macropropositions than details in the summaries.

The effect of level interacted significantly with age group:
£(6, 252) = 10,93, MSe = 1,15, This showed up on two of the three
contrasts. Overall there was little variatien 1n the amecunt of
detailed information (Level 4) included 1n the summaries by the

three age groups, yet the amount of macro-information (Levels I,

"N~
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2, and 3) increased substaatraliv as a function 5¢ aged FiZ2,84) =
14.28. This pattern can uve seen 1a Firgur2 S§. A snarper pictar?
emerges when the scores are corsiderad 1a teras of what progsrtion
of the total teut-based stataments were at the detail lavel,
Dividing the Level 4 means of each a2g9e group by t° summad mesns
of all four l=2vels reveals that 397 of the tsxt matesrial 1n éth
grade sumnaries was at the detail level, compareud with 23% 1n 10tn
grade and 20% 1n college student summaries. Thus we see a tendenry

for the proportion of detarl 1n the summaries to decrease as the

proportion of macropropositions i1ncreases witn age.

tJ

The contrast of Lev2l 1 topic statemznts vs. Level and

12.498.

Level 3 macropropositions was also significant: FI2,641
In teras of proportions, 70% of all the tert based macroproposi-
tions provided by the 6th grade studenis were at tha topic level,
In contrast, the summaries of older subjects contained macro-
propositions at all three levels, which decreased the proportion
of topic information to 62% 1n 10th grade and S8% 1n collegsa
student summaries.

The percentage of text-der:ived statements produced 2t each
level was affected by the macrostrecture of the text that was
summarized. An i1ntz2resting triple interaction of Group % Hacro «
Level occurred for the contrast between macropropositions (Levels
1, 2, and 3) and details (Level 4): } = 3,12, Fi1qure 6 shows the

percentage of macropropositions and details as a function of age

ERIC b
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group and macrostructure of the 1nput tewt, Far the Goad Macrz
texts the expacted 1acrease with 2gz 1n the amount of macro-
relevant 1nformation 15 evident., Hawever, the poorly argani:zed
te:ts appear to have differentially affected the three age graups.
The amount af detailad i1nformation increased 1n &th grade sum-
maries of these texts, while macraopropositions decr=zased con-
siderably. In contrast, the opposite trend was evident in the
college student summaries. The percentag2 of macropropositional
statements remained about the same in the summaries written by
10th graders. The similarity of this pattern to the significant
Group » Macro interaction obsarved in the analysis of generaliza-
tion inferences should be noted. It strongly supports the nation
that the oldest subject group attempted to dea! witn the poorly
structured input by reformulating the informat:ion at a higher

level of generality.

Probe Question Responses. Given the open-ended nature of the

probed recall task, and the oral response mode, it 15 not suroris-

ing that there was consioarable variability in the replies, both
quantitatively and qualitatively. In particular, there were many
st: .ments, often generalizatians, which had no counterpart 1n the
author's macrostructure and were therefore omitted from the macro-
structure levels anpalysis.,

The between subjects effect of age group was highly sig-

nificant: F(2,84) = 32,00, MSe = 3,22, With 1ncreasing age, sub-
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jects’ responses contained more infeormation fram the te-t at each
level of the macrostructura, as was the case with their summaries,
The mezn percantages of text-based statemeats for 6th grade, 10th
grade and college students arz 26.14%, 43,064 and 45,774, respec-

tively,

The effect of Lev.l was alss significant 1n the within sub-

4

jacts analysis: F(3,252) = (30,34, MSe = 15,35, as were all three
contrasts involving Lavel as a main effect. The values of F with
(1,84) for each contrast are the fc lowing: 109.01 for Level 1 vs.
Level 2 and Level 3 macropropositions: 65.35 ¢or the contrast of
Lavel 2 vs. Level I macropropositions; ang  12.29 for the contrast
of Leval 1, 2, and 3 vs. Level 4. Thus, the percentage of
respenses decreased across the four levels of the macrostructure
in this task, which 1s a rather different pattern of responses
than was observed in the summarization results. This comparison is
shown in Figure 4, which alse reveals that subjacts provided
relatively fewer detailed statements overall in responding te the
questions.

A second order Group ¥ Level interaction was significant as
well: F(6,252) = 6.13, MSe = .72, The locus of the interaction was
in two of the contrasts: the test of macropropositions vs. details
(Levels 1, 2, and 3 vs. Level 4): F(2,84) = 25.18 and the test of
Level I vs, Level 2 and Level 3 macropropositians: F(2,84) = §.35.
The responses of college and high school students contained more
text-based macropropositions than those of the 6th grade students

on the average (X = 55.88% for college students, X = 54.06% for

high school students vs. X = 31.56% for the &th graders).

2
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If we again convert thaese perz2ntagss i1nto proportions cf
(r.2,, by dividing the summed m2aps af Leveis 1, 2. and 7 by the
total of ail four levels), the result 1s rather a surprise. The
propcrtion of macrorelevant material i1n the &th graders responses
rearly reaches that of the slder students: 91’ macropropositians
vs, 94% for Grads 10 and 92% for colla2ge. Thus, although age
differences are evident 1n the scores baszd on the percentage of
total possible statements at each level, the overall proportion of
macro-information 15 quite high across all three age groups tn the
probed recall task. This pattern of results contrasts sharply with
that observed in the summarizat:on task, in which the age dif-
ferences were much greater: 4th grade summaries conteained only 627
macropropositions, compared to 77% and 80% for the high schoal and
college students, respactively. This comparison is shown in Figure

.7'

Also unlike the summarties, the probe question results
revealed no significant interaction with macrostructure., Ap-
parently the quality of the :nput text made little difference 1n
subjects’ ability to generate tevt-hased macropropositions when
directly probed for theanm.

Though developmental differences 1n familiarity with foreign
countries undoubtedly existed (cf. Ohlhausen & Roller, 1(988), they
probably affected the results in a rathar general manner: Most of

the subjects who answered affirmatively to questions about their

dr
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knowledge of the countries discussed 1n the te:t were in the
youngest age group and had recentlyv completed a spci1al studies
unit on some of these countries (1% elementary schocel students vs,
4 h:1gh school and 3 coliege students)., Mest subjects, as an-
ticipated, had a rather vague, global knowledge of the tcpics they
had read about.
Discussien and Conclusions

A rumber of studies have pointed to qualitative differences
in the way experienced and less experienced readers comprehend and
use the information in expository materials. The present results
support the conclusion that upper elementary school students do
not succeed in understanding school type teits at a macrolevel.
Instead, their summaries show esvidenc2 of comprehension processes
that operate largely on leocal level meaninys., In the present study
the developmental differences in summarization were characterized
in terms of the inferential processes that produced the summary
and of the conceptual understanding of the text content that had
been achieved. Specifically, an attempt was made to demonstrate
how text features that promote or interfere with compr2hensian
interact with age differences and task conditions in influencing
the kind of mental representation that is constructed duriag
reading and the way the information is expressed in a supmary.

Summary of the Results

Age Group. Significant differences du2 to age wer2 found on
almost all of the measures investigated here. The younger students
typically did not try to reduce the text information by genersliz-

ing it: 6th graders produced considerably fewer generalizatiens
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than 1{0th gradars, who 1a turn generated fawer than tha calleje
students, Irstead, their summaries consisted largsly af inforea-
tion selacted from the original te.t. This agrees with Brown and
Day's (1923) finding that the predominate stratagy used by upper
elementary school students 1a suamarizing expository tests 1s
based on selection and deletion operations.,

Similarly, the 6th graders were more likaly to follow the
order of informatien in the original text than the older students.
Younger students also did not elaborate what they had read as
much, nor did they supply as many bridging inferences, in the fornm
of explicit connectives. Thus, overall, the results point tao a
developmental trend in the amount of constructive processing that
went into the summaries.

The results of the macrcstructure levels analysis confirmed
some of the observations obtained on the analysis of i1nferences.
Most notably, the level at which information in the summaries was
represgnted in the author's macrostructure revealed a sinilar
pattern to that observed in the ameunt of generalization i1n-
terences. Thus, despite differences in the unit of measurement,
the proportion of details, or actual text propositions, decreasad
as the proportion of macropropositions, or generalizations, in-
creased with age.

Comparisons within the three levels of macropropositions also
revealed significant age differences: Most of the macroproposi-
tions in the 4th grade summaries were topic statements - indeed
707% of the macroprepositions were at Level 1 - but there were very

few Level 2 or Lavel 3 macropropasitions. Apparently even the

31



Macroorocessas end Micropracasses 29

youngest subjacts ware able to select on2 or mer2 topic statements
to 1nclude 1a their summaries, but otherwises their suamaries
consistad largely of Level 4 details, Furthermore, of the thrae
poss:ble statements at Level L, the younger students typically
cho only the topi:z label (e.g., It‘'s about Peru and Argentinad,
while older students usually provided the elaborated tapic state-
ments as well. Macropropositions at all thrze levels were
prevalent in the summaries of the high school and college stu-
dents. Thus, the proportions of both topic and detail information
in the summaries declined as the ability to form other macro-
propositions (Level 2 and Level 3) increased with age.

This result, then, provides evidence that the mental repre-
sentations of the me- ing constructed by younger vs. clder, more
gxperienced readers are 1ndeed quite different, as Scardamalia and
Bereiter have suggested (1984)., From the summaries of the youngest
students one can infer a macrostructure composed of a simple topic
stateament and an assortment of details from the text., Though ather
macropropesitions may be included, they are generally not well
integrated into the overall meaning. With age, however, there was
an increasing tendency to differentiate several levels of impor-
tance in the structure of the information. This conclusion is
consistent with studies of sentence rating by children and adults
(Brown ¥ Smiley, 1977) and by good and poor readers (Winograd,

1984), and also with a recent study of on-line comprehension

processing: Apparently school-age children do respond to the topic

information in erpository text, 1n a manner comparable to adults

{Lorch, Lorch, 6retter, & Horn, 1987). However, the memory repre-
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sentation that thev construct 135 not a weli integrated, hierarchi-
cal structure that would provide an effective retriaval path 1n
tasis where the information must ba directly accessed.

Group v Macrostructure, Foorly organized texts werz dealt

with differently by the three age groups, which showed up on both
the inference and the macrostructure analyses. In the peor macro-
structur2 condition, college students produced mere generaliza-
tions and reorderings in an apparent effort to compensate for the
disorganized input. In contrast, the quality of the input text had
little effect on the amount of generalizad i1nformation 1n the high
school summaries, however the number of elzborations increased in
this condition, which may have been a fallback stratsqy for them.
(As in test taking, if one isn’t sv~2 Just whst to say, one tries
to invent something!) The high sthool students did attempt to
reorder the informztion in poerly organized texts a great deal
more than the ycunger students, who simply followad the text order
regardless and formed even fewer generalizations tham 1n the other
text conditions.

Texts with a poor macrostructure also affected the way tex-
tual information was distributed i1n the summaries. Although this
trend was not significant in the number o text propositions, 1t
reached significance in the macrostructure analysis. Mnre specifi-
cally, the analysis revealed an increase in the proportion of
macropropositions (Levels 1, 2, and 3) included irn the summaries
of college students who hed read the poorly structured texts, with
a corresponding decrease in the sroportion of detail (Level 4),

The opposite trend was observed for the youngest group of sub-
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jects. That 1s, the peor macrostructure seems to have interfered
with the 6th graders’ ability to infer or select text based mazro-
aronasitians,

Group % Microstructure. Increasing the difficulty of the

microstructure caused & very complex pattern of results. First of
all, the percentage of connectives remainad at the same level in
college student summaries for the taxts with both good and poor
microstructure, Slightly fewer connectives wer2 provided by the
6th graders in the Poor Micro condition, but the percentage of
connectives 1n their summaries was at a minimal level for all text
versions, The largest effact was observed among the high school
students: Although they readily used connectives if the original
text contained them, they were not very successful at supplying
them on their own, unlike the older students, who simply generated
them as needed. In fact, the percentage of connectives in the high
school summaries directly reflected their level of occurrence in
the Good and Poor Micro texts: 11% vs. 5%, repectively.

Group x Macrostructure x Microstructure. A second effect of

the texts with poor microstructure was evident in the three-way
interactions, obtained on two of the measures: the number of
elaborations and the number of reorderings. College students who
had summarized a text with both a peoor macrostructure and a poor
microstructure supplied fewer of these infe~ences ithan in the
other conditions, indeed, considerably fewar than the high schoal
students,

Probe Question Respanses. The probe question data pose an

interesting contrast to the summaries. Although Level ! topic
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statements accounted for most of the :nfarmat:on cnder bath tas:
conditians, the distribution of te t material azcrcss the other
lavels was quite Jifferent, Figure 4 shows tha%t many more of the

inferred macropropositions (Level 2} were provided ir respoase to

the proba questions than in the summaries (¥ = 49.49% vs, X =

- -

21,504)y but somewhat fewer of the Level 7 macroproposttions (Y =
19.55% vs. X = 25.14%). Furthermore, the details from Lavel 4 wer2
greatly de-esmphasized in the former task (X = 11.78% for the
questions vs., X = 41,99% for the summaries). Thus, a more typical
lavels effpct was observed in the probed recall task than in the
summarias.

The typical age effect was present here as well: 0Older sub-
jects provided more textual material i1n their responses than
younger subjects. Furthermore, all subjects provided propor-
tionately more macro-information in the probe condition, but the
magnitude uf the increase was espectally large 1n the youngest
subject group, as seen in Figure 7. Interestingly, good or poor
macrostructure did not significantly affect the ability to produce
macrapropositions in the probe question task.

Theoretical Considerations

In general, the results of both the inference and the macro-
structure analyses support the prediction of a gradual i1ncrease 1in
macro-level processing with age. At the same time, difficulty at
the macro- vs. microprocessing level affected the summaries of th2
three age groups 1n rather different ways. The theoretical model
of discourse comprehension specified in van Di)k and W. kintsch

(1983) provildes a frawework for interpreting the rather complex
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pattern of rasults obtainad hera.

In that theory discsurse comprehension 1s described as an
interactive cycle af text-drivea and inferential operations,
Variecus kinds of inferences are 1nvolved, each playing a somewhat
diffarent role 1n the process of meaning generation. Bridging
inferences, such as connectives, are necessary to fora a coherent
rapresentation of the textual meaning. Elaborations, reorderings,
and generalizations are considered optional, interpretive 1n-
ferenca2s. However, these kinds of inferences result i1n more exten-
sive and deeper memory traces and are especially i1mportant when
the contaent must be recalled or used i1n some way. Despite their
integrative function, elaborative inferences are less desirable
when the reader’'s goal is to recall the gist of the content or to
write a polished summary. For these tasks the ability to general-
ize the detailed information and to recombine and reformulate the
ideas are essential operations because they are directly involved
in deriving a macrostructure,

That adult readers do indeed make these distinctions in
inference types was shown in studies by Graesser and Clark
(1985a). Though elaborative statements were quit2 common in free
recall protocols, they tended to drop out of summaries of con-
nected prose xts, while the number of generalizations i1ncreased.
If we examine the overall frequencies across the three age groups
in the present study we see that the 4th grade summaries conta:n
about the same number of generalizations and elaborations (X =
S.75 and X = 6,16, respectively). With age, however, the number of

elaborations decreases as generalizations begin to play a greater
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role (¥ = 18.78 generalizat:ons vs. ¥ = 10,06 elaboratiors tn 10th
grade summaries; X = 26.91 generalizations vs. X = 12,00 alabora-
ti1ons amonrg the college students). This would suogest that the
older students, and especially the college studesnts, are distin-
guishing the relative importance played by these two inference
types 1n summarizing, whereas the &th graders seem to treat sum-
marization much li1ke a recall task.

This distinction between the two inference types was not
maintained by the {0th graders for the texts that were badly
organized. Instead, these subjects resorted to the more primitive
strategy of elaborating more in the Poor Macro/Poor Micro condi-
tion, as shown in Figure 4. In contrast, the college students
dealt with the poor quality of the input by eliminating elabora-
tions, thus reducing the overall length of their summaries. Since
their summaries for the texts with poor macrostructure also con-
tained mare generalizations, the content thereby became somewhat
maore concise and more generalized.l The similar pattern of
responses obsgrved in number of reorderings could be due to the
fact that fewer eladorations resulted 1n shorter summarties and
hence fewer opportunities to reorder the 1nformation. However,
this result could alcso be 1nterpreted in terms of the ccgnitive
demands of different inference types.

Capacity Limitations and Inferences. A number of studies of

adults’ processing of textual materials suggests that the occur-
rence of inferences is highly constrained by the capacity of the
working memory buffer (e.g., van Dijk & Kintsch, W. 1983; Graesser

& Clark, 1985b: Kintsch, W., % Vipond, 1979; Singer, 1988). At the
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same time, 1n¢2rences dJiffer 1n the amcunt of conscilous 2ffore
required. For a skilled reader cecherenze building 1nferences are
gerarstad quite automatically (e.g., Grassser & Clari, 1983b: Just
& Carpenter, 1980; Singer, 1988) wher2as meaning construction
inferences - those that genaralize, reforaulate, and extend the
meaning on the basis of the reader s personal knowledge - are nmore
consclously controlled, and thus are costly in terms of processing
space.

In the present work the numsber of inferenc2s in all
categories was found to increase with age, which suggests that
resource limitations interferad with the younger students ability
to generate inferences. According to Perfetti (19835), an important
aspect of developing skill in reading comprehensian is the in-
creased efficiency of lower-level verbal processes, which frees up
memory capacity for more comscious, inferential processing. A
number of studies have shown that younger students and those with
poor compr2hension skills are less likely to engage in spontaneous
inferencing as they read (e.g., Bransford, Stein, % Vye, 1982;
Oakhill, 1984; Paris, 1978; Weaver & Dicrinson, 1982), which also
supports this interpretation of the results obtained here. Even
though decoding and accessing the lexical meaning were un-
problematic for the &th graders, these processes may have been
less automatic for them than for the older students. Furthermore,
the lack of connectives 1n the 4th grade summaries, and in the
Poor Microstructure summaries of 10th grads studants, suggests

that middle-level coherence building inferences may still have

required some conscious effort. Hence 1nsufficient processing
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rescurces may hsve sffactad the ability of these students to
torstruct higher-levzl mearings or other 1nfereaces.

v
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23 processing load mav also explain the decrease 1n
2labzrations, and possibly 1n reorderings as well, 1n college
student summariec gf ths texts with poor macro- and poor
mecrostructure. That is, 1n attempting to deal with the poorly
written texts, the older students appareatly conceatrataed their
efforts on generating the appropriate kinds of inferences -
generalizations and connectives, In contrast, the high school
students reorcered, but also elaborated more, while the youngest
students simply produced fewer inferences. Generalizations,
however, are more effortful than the other inference types. Hence
the college students may have compensated for the extra processing
custs by producing fewer elaborations and reorderings.

Skilled reading implies not only having available a reper-
toire of comprehension strategies, but also the ability to direct

attention to different aspects of meaning construction as ne=ded.

What is ciearly evident in the different patterns of 1nferen.es
observed here is that elementary school students are limited both
in their inferential prccessing of grade-level, expocitory

materials, especially at the macro-level, and 1n their control of

their own processing.

Tne Importance of Macrostructures i1n Comprehension. The

surface oriented strategies of the vounger students 1n this study

are reflected not only in the small numbers of censtructive 1n-

ferences in their summaries, but also in a shallow interpretation

of the meaning in terms of a global topic and assorted details.
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With increasing age and 2speriencs, s:udsents sumparies reves] a
hierarcyical organtzatiaon that that more closels resewnls- the
author s macrsstructure.

~lthough thare were significant age differences i1n the probad
recall task, the patterns did not parallel the results of the
summary analyses. Most notably, the proportion of macroprer--s,.-
tional material greatly increased, ecpecirally in the r .nsec of
the younger subjects. Furthermor2, the organization o+ the 1nput
text ¢id not affect the responses.

This result 1s not surprising when one considers the nature
of the two tasks. Summarization, like recall, depends on hasing
informaticen well organiczed in memory. In fact, this 1s 2 major
differentiator between such taslts and those i1fvolving cued recall
and recojnition memory, as Tulving (1983) has convincingly arjued.
There 1s considerable evidence that a macrostructure repre-
sentation of the meaning plays an important role 1n facilitating
the retrieval of information from memory. This structural
framework apparently affects the quality of summaries as well,
cven when the text is available to refer to during writing, as was
the case here, it is important to have a sans2 of what thz iapor-
tant points are and how they are related 1n order to make Judg-
nents about what to i lude. However, the three age groups who
participated in this experiment differed 1n their ability to
generate a hrerarchically organized structure for the i1nformation
in the texts., On the other hand, the Ath graders apparent’ had
the i1nformation available 1n memory and were ablez to respond

appropriately when directly probed for it. For this task a well

tu
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erganized representation of the content 1s not as crucial because
the questians themselves function as recall cues. Therefore the
fact that the younger students were more successful in generatiag
macropropositions when answerinj the questioas than in summarizing
can largely be explained by the different memory demands of the
two tasks.

This study does not provide a direct test of the hypothecis
that variable processing resources are largely responsible for the
deva2lopmental patterns observed here. However, the results are
compatible with this interpretation, which also agrees with the
existing literature on inferential processing in reading com-
prehensio. tasks by adults and children., Other factars undoubtedly
influence the ab:ility to form macropropositions as well as other
inferences. Indeed, the role of differences in general knowledge
background, of experience with the structures of expository prose,
in topic familiarity (e.q., Ohlhausen % Reller, 1988; Spilich,
Vesonder, Chiesi, & Voss, 1979), in cognitive differences in the
abtlity to deal with abstractions f2.g9., Fischer, 1980) have not
been adequately acknowledged here. All of these factors contribute
to the development of efficient information processing by making
it easier for the comprehender to chunk incoming information into
macropropositions,

Macropropositiaons free up memory capacity by providing super-
ordinate concepts to which individual propositions can be related
as they are encountered in the text. Macroprocessing strategies,
though they are more effortful, result in a well organi:zed menmory

representation, which can serve as the framework for further
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operations. In contrast, whan one att2nds primarily to local-level
meanings, each inceming praposition 1s related only to immediately
orzz2ding ones. and the resulting memory structurs tends to be
more fragmentary and lecs well integrated. The present study
suggests that a complex relationship between processing load and
the generation of higher-level i1nferences underlies the develop-
nent of efficient teut-processing strategies.
Educational Implications

A particularly interesting finding here was that the college
students increased their level of constructive processing when
comprehension was made more difficult, producing more generalized
statements 1n their summaries than otherwise. In centrast, the
youngast age group showed a tendency to fall baczk to lower-level
strategies, producing fewer inference and a larger proportion of
tewt dotails i1n their summaries of the disorganized texts., It
would seem that for students with sufficiently developed text
processing skills, the disorganizad texts pravided a challenge to
put forth more constructive effort than the easy texts, whereas
comprehension difficulty apparentiy had the opposite effect on
students with less efficient skills, Some related f.ndings have
been reported recently by McDonald (1987i and Mannes and W.
Kintsch (1987) which lend support to the above conclusion. In
these two studies an advance organizer (cutline or text) that was
inconsistent with the structure vr information of & teut presentad
later benefitted collage students'performance on inferential

questions, thovgh their summaries of the content did not follow

the hierarchical organization of the input tevt. How are such

12
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results to be interpretad 1n light of recent endeavors to teach
gschoal age children higher lavel macroprocessing strategies, such
as dz2riving the main 1d2as 1n a test (e.qg., Baumann, 1984: Hare &
Borchardt, 1%84)7

Although the rasults obtained here seem to support, once
again, the argument that elementary and secondary students’ macro-
processing would be enhanced by more readable school texts, there
is another aspect to this issue which should also be considered.
Namely, that educators need clearer definitions of the goals of
instruction in terms of how a particular content is to be used. If
the purpose is to ascimilate a body of orgarized facts to be
reproduced on an exam, then a memory representation that reflects
the structure of the learning material is certa:nly desirable, and
materials and instructional methods that make it easier to derive
the underlying text macrostructure are clearly called for.
Howaver, if students are expected to apply the conte:t to novel
situations, to abstract generalizations, and to make judgments
that require inferential understanding, then creating a structure
of one’'s aown or restructuring the to-be-learned material would
result in a memory representation that is more richly integrated
into the personal kneowledge base, and hence more adaptable to
different situaztions. The challenge for future research and
educators alike 1s twofold: One goal is to provide children with
the processing tools that enable a reader to abstract generali:zed
meanings and the important information from a text, even 1n nonop-
timal reading situations. Yet in addition, we need to know more

about the conditions that enable constructive laarning to take
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place for students who are at various leva2ls 1n the devalapmsnt of

expertise,
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AFFENDIX A

Evampies of Texts

Peru and Argentina, Good Macro/Good Micro

Many factors influence whether a developing country can look
forward to a prosperous future, or whether it will be forever
doomed to backwardness and poverty. A comparison between Peru and
Argentina illustrates this point.

The lofty, snowcapped peaks of the Andes mountalns cover most
of Peru. Even the valleys are so high that the air is thin and
cold. Where the mountains reach down to the Pacific Ocean, it
never rains, and the air is so dry that even wooden tools and
cloth made hundreds of yeurs ago are perfectly preserved 1n the
sand.

In contrast, the heartland of Argentina consiste of a huge,
grassy plain, called the Pampas, where cowboys herd cattle on
ranches as large as those in Texas. Where rivers flow into the
Atlantic, the capitol city sprawls, with stately buildings and
broad avenues, almost like in Paris.

Wheat fields cover much of the Pampas,; whose soil 1s so rich
that it never needs fertilizing. However, Argentina, like America,
has trouble finding buyers for al: the wheat and beef 1t produces.
The country has almost no coal, 1ron or other minera’s. Thus it
cannot manufacture many things that people need, su:h as cars,

machinery, and clothing, so these items must be ‘mported fronm

other countries.
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Peru 1s very different, Thare e many small farmers who grow
Just enough corn to fesa their famii. . Other people work on
large plantations where coffee, cotton, and sugar cane 1s produced
for cxport to other countries. Th2 mountains have rich deposits of
copper, silver, and lead, and the government has developed some
very prcfitable mines. The Indians who live in the high mountain
valleys raise sheep and llamas. The women weave beautiful sweaters
and blankets from the wool of the llamas, just as their ancestors
did. Theso weavings eventually find their way to the fashionable
boutiques of Europ2 and the U.S. where they bring high prices.

Most Peruvians are Indians, descendants of the once proud and
mighty Incas. When the Spanish destroyed the Inca empire, the
Indians became the poor and oppressed people in their own land. A
small group of white plantation owners has ruled the country ever
since. They brought with them Christianity and the Spanish lan-
guage, but the great Indian masses remained outside the Spanish
culture, Most of them do not even speak Spanish, and few can read
or write.

In Argentina, on the other hand, there are very few Indians
today. The streets in the big cities are crowded with busy, ener-
getic people, and in the outdoor cafes lively discussions can be
heard, In recent years, the newspapers and magazines have been
free to publish everything, for the pecple were finally able
gstablish a free, democratic governaeat.

Thus Peru and Argentina may develop very differeatly 1n the

future,
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Feru and argantina, G2cd MacroiFzar Myze:

Yany factors anfla2ace whatn2r a2 dea2loplng courtrs fas loal
forward to a prosparous futurs, or whather 1t will be forasver
doomed to bactwardness and poverty, A comparison betwsa2n Fera and
Argentina 1llustrates this point.

The towaring, snow-e2ncrusted peaks of the Andes aountains
extend over most of Feru. At this altitude, even the valleys are
celd, and the air 1s thin., Where the mountains thrust downward to
the Facirfic, thzre is no moisture i1n the air, and wood i1mplements,
and even cloth, made hundreds of years ago, are perfactly
preserved in the sand.

The Pampas is the Argentinian heartland, a2 hug2. grassy plain
where cowboys herd cattle on vast, Texas-style ranches. On a river
estuary on the Atlantic Ocean tha capitol city sprawls, with
stately buildings and broad avenues that rival those of Faris.

Wheat fields cover much of the Paapas. The alluvial scil 1s
su rich that fertilization'is unnecsssary. Argentina, lilke
America, produces more wheat and beef than i1t can consume or even
market abroad. Tne country 1s not blessed with deposits of cozl,
iron, or other minerals. Large-scalz manufacturing of goods needed
by the population 15 1mpossible. They must depend on othar
countries for 1mports of automob:iles, machinerv, and clothing.

Many Feruvians are small farmers whose families manage to
subsist on what they grow. Others are esployed on large planta-
tions, where ceffee, cotton, and sugar cane 1¢ produced for ev-

port. The mount:zins are riddled with copper, silver, and lead
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21+ ancestars did. Thase garments eveptually make their wav
ta the fsshionable boutiques of Europe and the U.S, where they
command high orices,

The malority of Feruvians are Indians, descended froa thsz
once proud and mighty Incas. The Inca empire was destroyad by the
Spanish conquersrs, and the Indians became the 1mpaverished zad
oppressed people 1n their own land., The country has been rulad by
a small nucleus of white plantation owners evar since. Alonag with
Christianity they tried to 1mpose the Senanish languag2 on the
natives, The Indian masses have remained aliznatad from the
Spanish culture., Most are unable to speak Spanish, and few have
learned to read or write.

Only a small Indian minority lives in Argentina today. The
bustling city streets are crosded with busy, energetic people. In
the outdoor cafes lining the boulevards, animated discussicas can
be heard. In recent years it has been possible for newspapers and
magazines to publish everything. The people finally succeeded
gstablishing a free, democratic government.

Thus Feru and Argentina may develop very d:-“fare~tly ina the

futura,
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Feru and Argaatira, Foor Mizea Good Micro

Many factors influzpce whetraer a developing country can loos
forward to a prosperaus futur2, ar whethar 1t will te forever
doomed to poverty and baclwardness. A comparisan betweea Feru and
Argentina 1llustrates this peoint.

Most Feruvians are Indiranc, descendants of tne once proud and
nighty Incas. Most of them do nrot even speak Spanish, and few can
reaad or write. However, the Andes mountsins have rich depnnsits of
copper, silver, and lead, and the gavzrnment has developed some
very profitable mines.

The capitol ci1ty of Argentima sprawls where rivers flow into
the Atlantic, with stately buildings and broad avenues, almast
like in Paris. Unlike Peru, very few Indians live there today.
Argent:i. ~, like America, has trouble finding buyers for all the
wheat and beef it produces. The strs2ets 1n the big citios are
crowded with busy, energetic people, and 1n the ocutdoor cafes
lively discussians can be heard.

The lofty, snowcapped peaks of the Andes mountains cover most
of Peru. Even the valleys are so high that the atr 1s thin and
cold., The Indians are the poor and oppressed pec,le 1n their own
land. Since the Spanish dastroyed the Inca empire, a small group
of whit2 plantation awners has ruled the country.

On the other hand, wheat fieids cover much of the Argentintan
heartland, called tha Pampas. The so1l 1s so rich thav 1t never
ne=2gs fartilizing. The Pampas consists of a huge, grassy plain,

where cowboys herd cattle on ranches as large as those 1n Tevas.
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putlish everything, for the people were finaily able establish a
frea, dzwacratic joverament. The country nas almast no coal., 1.-an
or ather minerals. Thus 1t cannot manufactur2 many things that
people n=zsd, such as cars, machinery, and clothing, so thesz 1teas
must be 1mported from ather countries.,

In contrast, the Indi1ans who live 1n the high amcuntain val-
leys of Peru raise shzep and !lamas. The Spaniards brought with
them Christiantty and the Spanish language, but the great Indian
masses remained outside the Spanish culture. The women weave
bzautiful sweaters and blinkets from ths wonl of the llamas, just
as their ancestors did. These weavings eventually find their way
to the fashionable boutiques of Furope and the U.5, wherz they
bring high prices,

Where the Andes Mountains reach down to the Pacific Ocean, 1t
naver rains, and the air is so dry that even wooden tools and
tloth made hundreds of years ago are perfectly preserved in tha
sand. There are many small farmers who grow just enough corn to
feed their families. In addition, many Peruvians work on large
plantations where coffee, cotton, and sugar cane 1s produced for
export to other countries.

Thus reru and Argentina may develop very differentlv in the

future.
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Many faztors influence shether a developing countrv can ioat
torward to a prosperouas future, or whather 1t will be foraver
goomed to baciwardness and paverty., A comparisan betseen Peru and
Argerntina 1llustrates this point,

The majority of Feruviiis are Indians, descended fraom the
once proud and mighty Incas, Most are unszble to speak Spanish, and
few have learned to read or wr:te. The Andes mountains are riddled
with copper, silver, and lead depocits. Extracting the ore has
proven to be a profitable venture for the government.

The capitol city of Argentinz sprawls on a3 river estuary cn
the Atlantic Ocean, with stately buildings and broad a anues that
rivel thaose of Faris. 9nly a very seall Indian minority lives
there today. Argentina, ii1ke America, produces more wh2at and bheef
than it can consume or even markst abroad. The bustling city
streats are crowded with busy, energetic people. In the outdoor
cafes animated discussions cap be heard.

The towering, snow-encrusted peaks of the And2s mountains
extend over most of Peru., At this altitude, even the valleys are
cold arg the air is thin. The Indians are the i1mpoverished and
oppressed people in their own land. Since the Spanich conquerors
destroyed the Inca empire, a small nuclaus of white plantation
owner= has ruled the country,

Wheat fields cover much of the Argentinian heartland, called
the Pampas. The alluvial soi1l 15 so rich that vertilization 1s

unnecessary. The Pampas consists of a huge, grassy plain, where

07



M- rceraceszss and Microprocasses ]

cowboys hard cattie on vast, Te as-style ranches, In racent years
1t has been possible for newébapers and maga:ztnes to publish
evaryts1ng. The people finallv succeeded 1n 2stablishing a fres,
demeocratic sovernment. The country 15 nct blessed with g2posits of
coal, 1ron, or other mnerals., Large-scale manufacturing of geods
needed by the population 1¢ 1mpossible, They must depend an other
countr:es for i1mports of automobiles, machinery, and clothing.

Sheep and llamas sre raised by Indians who live an the high
mountain plat=aus of Peru. Along with Christianity, the Spaniards
tried to 1mpose the Spanish languags oi the natives. The Indian
mass2s have remained alierated from the Spanish culture. Luscious
sweaters and blankets are creatad by the women from alpaca and
wool on their hand looms, just as their ancestzrs did. Tha gar-
ments eventwally make their way to the fashicnable boutiques of
Europe and the U.5. where they commnand high grices.

Where the Andes Mountains thrust deownward to tne Facific
Ocean, there is no moisture in the air. and e2ven wooden implements
and cleth, made hund-eds of years ago, ar=2 perfectly preservad 1n
the sand. Many Peruvians are small farmers whose families manags
to subsist on what they grow. Others are empleyad cn large planta-
tions where ccoffee, cotton, and sugar cane is praoduced for export.

Thus Peru and Argentina may develop very differently

in the future,
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Tabla !, Autnor’s Macrastructure of Pory and Argantina tast,

Tepic and Conclusion
l - labsl (it s about P2ru ¥ Argentinal

2 - a comparisan

(2]

~ many factors infiuence their develcpment/
how they're developing
Inferred Subtopics

1 - geography

3

- ecoromy

4

- sociaty/culturn
Subheadings

1 - land

|25 ]

- climate/vegetatian

.~

- tand

4 - capitol city

(4|
!

farming

& - natural resources

7 - farming

8 - natural resaurces

9 - Indian’s livelihoaod
10 - populatian

{1 - government

12 - education

[P




Macrasrocessas and Micropraocesses

Arg:

Level 4:

Feru:

Arg:

Peru:

13 - population
14 - pducatian
1% - government
Detarls
1 - mountains
2 - valleys arz cold
2 - thin air
4 - on the Pacific
9 - vary dry
6 - things are presarved
7 - large plains
8 - called the Pampas
9 - many cattle ranches
10 - rivers/Atlantic QOcean
11 - capitol has buildings/avenues likes Paris
12 - fertile snil
13 - wheatfields
14 - a surplus of wheat and beef is producad
15 - no iron, coal, or minerals
16 - little manufacturing
17 - has to import goods
18 - farmers grow corn
19 - enough to feed their familiec
20 - plantations produce coffee % sugar cane
21 - for export
22 - mountains have gold, silver, lead, minerals
23 - government mines for prafit
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24 - sheep & llamas

23 = 10 bigh vallays
26 - handwGvan gqoods

27 - are sold abroad
28 - Indians, descendents of the lncas

29 - conquered by the Spanish

30 - Indians became peoar & oppressed
*1 - white plantation ownars rule
Z2 - Spaniards brought Spanish & Christianity
33 - Indians don't spezk Spanish/alisnated
34 - Indians can‘t read
Arg: 35 - few Indians
36 - bustling cities/busy neople
=7 - free to publish

38 - democracy
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Aruitoxt provided by Eic:

-r

Footnates

It should be noted that the ccollege students zould hardly b

"m

regardad as expert writers. In fact, their summaries contained
many etamples of i1ncorrect grammar and wmost were unnecessarily
redundant and discursive in all conv.tiens. However, in the Feoor

Macro condition the trend 1s at least encouraging!
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Figurz 1,

Frgurs 2,

Figure =,

“igure 4,

Figure &

Figur. 4.

Figure 7.

ERIC

Aruitoxt provided by Eic:

Number 2f genperalizations and reorderings

n
o
"~
(]
-
[
i |
[ 4]

se 3 ‘upnction of

2Qe grous anI maIro

Number of elaberatiaons and reerde-1ngs as & functian

of age group, macrostructure, and microstructure.

Prrzert connectives as a function of

age group and microstructure,

Fercent text-based statements st each level i1n the

macrostructure 1n summaries and probs question responses,

Percent macropropositions and details

in summaries as a function of age group.

Fercent macropropositions and details 1n summaries

as a function of age group and macrastructure.

Proportion of macropropositions in summaries and

probe question responses as a function of age group.
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Generalizations:

40
a Good Macro
¢
30 Poor Macro
-
Q
& 20
po |
o
o
L 40 4
0 T T ™ T
6 10 CS
Group
Reorderings:
4
& Good Macro
®  Poor Macro
3 -
-
o
[~
S 2
o
o
L.
1 -
0 T T T
6 10 CS
Group




Frequency

s

Frequency

Elaborations:

18
a Good Micro
16 - 9 Poor Micro
14 -
19 4 Good Macro
10 -
8 -
6 - Poor Macro
1
4 1’ T L] ‘ l [ 2 l L 3 .
6 10 CS 6 10 CS
Group
Reorderings:
5
- (o Good Micro
4 o Poor Micro
3 -
» .| Good “dacro
1 - Poor Macro
0 1§ R ! T M ] i )

6

LA |
10 Ccs 6 10 CS
Group

66




Percent

8 Good Micro
B | @ Poor Micro
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Levels
Probe Questions:
80
60 -
=t
Q
2 404
Q
o
20 A \o
0 T T T T
L1 L2 L3 L4
Levels :
)




Percent

60

Macro
Details -
50 -
F
40 - 9
30 -
20 — , T
10 CS

Group




60
- Macro Details
50 4
e 40 -
[\}]
e
& 30 -
20 1 o Good Macro
* Poor Macro
10 [ M ¥ i 1 LB ¥ ] v 1
6 10 Cs 6 10 CS
Group

by
‘U




Percent

80 -
70 O Probe Quest
© Summaries
60 [ ¥ T T T
6 10 cs
Group




