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AESTRACT

Zhe erffect of variations ir the orggpization of

informatzcz and in contextual features upor compre€hension of prose

)

as tested using four tasks. Organizatior vas varied to contrast

bierarchical informatior structures and list information strauctures,
ard to test tpe effect of linking the structural cCogporents of the

P

assage into a conceptual framework. Contextual varjables which were

investigated ipciuded lergth, content (abstract or colcrete), amount

o

f time for reading, readiag achievement, sex, and previcus kpowledge

‘about passage ccntent. The four comprehensioz tasks were immediate

free recall, recogrition of a factual detail, recoggition of the main
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a
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dea, and reccgrition cf an inference. A fractional design for 32
igh school students was used to 1nvest’gate toe organlzatlonal and
cntextual vasiables within a single experlnent. The results
uggested that difrerent dipensicns of orgarcizatjor and context zay

affect pericrmaLce c- the fouar tasks. (A1)
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ABSTRACT

The effect of variations in the organization of information and con-
textual features upon comprehension of prose was tested in multiple
tasks. The four tasks were (1) immediate, free recall and recognition
of (2) a factual detail, (3) the main idea, and (4) an inference. A
fractional desiyn for 32 high school students was used to accommodate
many aspects of orcanizaticn and context, heretofore dispersed, in one
experiment. The rcsults suggest that performance on these four tasks
may vary as a function of different dimensions of organization and
context.
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The purpose of this research was to compare the effects of variations
in the organization of information and in the context surrounding prose upon
comprehension in four different tasks. Some of the variables and tasks in
this investigation have been studied in single experiments or in a series
of experiments. A fractional design was selected for this research to ex-
amine the effect of many variables upon multiple tasks in one experiment.
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Organization of information: The organization of information in prose has
been analyzed by categories and attributes (Frase, Crothers), syntactical
trees (Winograd), grammatical cases (MNorman), types of inferences (Fred-
eriksen, Rieger), literary features (Grimes), difficulty of propositions
(Kintsch), and partitioning of semantic concepts (Deutsch). 1In all of

these representations one dimension of organization Structures topics,
details, and conclusions in prose and another dimension links or connects
the structural components into a conceptual framework.

Some researchers expected that the hierarchical structure so helpful
in improving recall of lists would also enhance comprehension of prose.

Only when passages were quite simple did a hierarchical structure prove
superior. Moreover, when task requirements governed the selection of

a structure in mechanical assembly, comprehension was improved by a list
structure (Wright). In this study two alternative structures, hierarchical
and list, were manipulated.

Most linking schema in prose have been limited to piecemeal inter-
sentential connections or expanded to elaborate semantic concepts. Teachers
canrot attend to either extreme for routine preparation of materials. A
linking procedure to mediate these approaches was varied in this study.

Contextual features: Context was very broadly defined in this project to
subsume characteristics of the materials (length and subject matter contents),
learning conditions (amount of time for reading), and student differences
(reading achievement, sex, and previeus knowledge). Such variables have

been so widely dispersed in many experiments or specified differently that
effects simply cannot be assessed. For instance, the contents of the

passages have ranged from chessmen, fishes, tavern brawl, nebulae to the

news of the day. This diversity compounds the difficulty of disentangling
the effects of organization from context.

Task differentiation: In most previous studies only a variant of a recall
task was used to assess the differential impact of vaiations in organization
and context. In classrooms, however, students perform tasks, such as se-
lecting the main idea, remembering a factual detail, and drawing inferences.
In addition to an immediate, free recall task, comprehension in these latter
tasks was alsu measured in this study. They were designed as multiple-
choice questions.

METITICG
Design: Nine substantive factors, each with two levels, were varied in a mixed
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design. (The use and effect of control variables wili not be reported here.)
A %4 fraction of a 28 design with four trials for each subject was used for
the within-subjects portion and a 1/16 replicate of a 28 design for the
between - subjects portion {Winer, 1971). Higher orde: interactions are not
interpretable. The total number of subjects was 32, one subject and gne

subject replication.
variables: Grganization of information: Two factors specified the organization

of a passage. One factor structured the information into a hierarchy or list.
In the hierarchical structure the major details in a passage, Tive sentences
with distinct facts, were categorized into two major groups; the categories
were marked by a paragraph indentation and a topic and concluding senterice.
In the list structure the major detaiis were presented in the same order
as in the hierarchical condition, but all cues for ~rouping the details
were eliminated. Each major detail was signalled by a paragraph indentation.
The function of the second organizational variable was to link all of
the structural elements into a conceptual framework. The conceptual Tinkage
supplied a rule about 2!l the information in a passage; this rule could
predict a relationship among the structural elements (either hierarchical or
list) and integrate the information. Such a linkage may be a statement
about the interdependency of forces in making decisions about land use or
a principle in sr-ial epedemiology. The effect of this linkage was tested
by embedding the full statement or phrases from it in each element in the
passage or by explicating it only in the final sentence of the passage.
Context: The passages were further differentiated by length (200 or
400 words) and contents (abstract, cultural geography or concrete, physicai
geography). A set of 32 passages was constructed to balance these two
contextual features and the organizational variables. Three subject differences
were also controlled, sex, reading achievement (high or moderate), and
previous knowledge about the passage contents. The effect of previous
knowledge was simulated by giving subjects a paragraph before each passage.
The informa.ion in this paragraph was specified by two variables, amount of
information matching the passage itself (much or little) and form of
information (conceptual linkage or details). Finally, the amount of time for
reading each passage (sufficient or unrestricted) was varied.

Procedures: The subjects, high school seniors, were tested in four groups,
depending upon the allotted amount of reading time, and paid $5.00 for the
two-hour session. Subjects completed a warm-up and four trials. Each trial
contained the following sequence of components: (1) paragraph with previous
knowledge; (2) passage; (3) recall task; (4) recognition of a factual detail;
(5) recognition of the main idea; (6) recognition of an inference; and

(7) distractor task to inhibit carrycver between trials. Seven minutes were
allowed for the recall task and seven for the three recognition_ tasks. Note
that recall preceded recognition. o

Dependent measures: Recall: Subjects were instructed to write down all they
could remember about the passage. The amount of details in the recall was
compared to the amount of details in the passage.

Recognition: These three multiple choice questions were scored correct/
incorrect. The measure of factual detail was stated exactly the same as in
the passage. Recognition of the main idea called for the categorization of the
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détai?s and the conceptual linkage. To respond correctly to the inference
task subjects had to apply the linkage to connect twc contiguous detfails.

Contrast scores: A contrast score was -generated from each of the above measures
and used in univariate analyses of variance as derived measures. These scores
“re normalized and directly comparable. Correlations (subjects x measures)
among these contrasts substantiated the statistical independence of the
‘dependent measures.

Ragggﬁr
i)rganization information: Perfdrmance on the four comprehension tasks varied
as a function “ifferent dimensions of organization. The list structure
modestly increas®d the amount recalled, F (1,16) =7.7, p .05, but the
hierarchical structure enhanced recognition of the main idea, F (1,16) =12.6,

p .01, and, to a lesser degree, of a factual detail, F (1,16) =6.3, p .05.
Recognition of an inference was greatly improved by embedded linkages, F
(1,16) = 57.6, p .01; the placement of linkages did not influence performance
on any other task. The two organizational variables did not interact on

any task.

Context: Contextual influences also played different roles in different tasks.
The combination of much/conceptual linkage in the previous knowledge increased
the amount of details recalled., No other contextual feature exerted a main
effect upon recall. 2,

Several significant interactions among contextual influences appeared
on the recognition tasks. High-achieving readers, for instance, scored
slightly higher than moderate readers on all recognition tasks. On the
inference task length, contents, and linkages interacted. In the case of
cultural geography, longer passages aided recognition of inferences.

DILCUSSTON

Theory: Significant task-dependent effects were found for both variations in
organization and in context. The influence of organization in text upon
processes for storing and retrieving information in memory remains problematical
(Calfee); although sorely needed, this experiment was not designed to
- distinguish these two processes. Nonetheless, each dimension of organization
facilitated access to information iq'memory independently (no interaction) for
different tasks; structural and 1inking schema in prose seem to be task-
dependent.
The levels of the contextual variables were formulated to tap even
extreme effects. For recall, with the exception of previous knowledge the role
of time, length, captents, and reading achievement and sex do not appear critical.
No prior empirical evidence suggested that recognition tasks would be more
susceptible to contextual influences than recall (Griffith; Kintsch). Some
control was established over these variables, but interactions involving
contents and length limit generalizability. That reading achievement in
skilled readers affected comprehension should alert more experimental researchers
in prose analysis and information-processing to individual differences.

Educational implications: Just as careful attention could be given to the
organization of information in prose as teachers have traditionally treated
the actual ideas and tasks. Students cannot be expected to reconstruct a

7




main idea easily from prose which is inappropriately organized. Similarly,
some different contextual features could be considered depending upon the
task students must perform. The recall task, for instance, can be likened
to the familiar classrcom injunction, "Read this chapter for tomorrow
and we'll discuss it." In that sort of task reading achievement appears
less critical than in recognition tasks.

Students read many other types of prose than the expository contents
in this study and perform many other types of comprehension. Future

work could be directed towards this variegation and examine the effects
of organization and context.
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DESIGN FACTORS

. Within-subjects

A. Organization of information

1. Structure: hierarchical/
list

2. Linkages: embedded/
in conclusion

B. Contextual influences

3. Previous knowledge-amount: a lot/

a little
L. Previous knowledge-form: ‘rule/
instance
5. Llength of passage: short/
' long -

6. Position of each passage
within two contents: Land & Flood or Corn & Pigs/
Flood &€ Land or Pigs & Corn

€. Control
7. Trial position: Trial 1 and 2/
"Trial 3 and &/
Trial 1 and 3/
Trial 2 and 4
--—tl. Between-subjects
A. Contextual influences
8. Time of reading: short/
long

9. Order of two contents: physical geography first/
cultural geography first
10. Reading achievement: high/
moderate
11. Sex: male/
female

B. Blocking correspondence

12. Blocks: first 8 blocks/
Jast 8 blocks/
first and third 4 blocks/
second and fourth 4 blocks/
1, 2,5,6, 9,10, 13, 14/
3, 4, 7,8, 11, 12, 15, 16/
all odd/
all even

Numbers 1 - 12 index each factor from the two portions of the
total design. 10




NOTATION FOR ORGANIZATION OF PASSAGE ORGANIZATION

STRUCTURE

Sentences marked (1): introductory generaljzation
Conrient: same in all 4 passages

Sentences marked (2a,2b,2c,2d,2e) in Passage I: hierarchica1 Cues
Comment: after introductory generalizatijon, P€3inning and ending
of paragraphs

Sentences marked (2a,2b) in Passage II: list su™arjeg )
Comment: after generalization, first sentenc€ in cgpclusion

Sentences marked (4a,4b,4c,4d,4e,4f; 4b,c ,4e,f) In Pagsage I: major details
Comment: subsumed within hierarchies, truncat® jp cgnclusSion

Sentences marked (4a,4b,4c,4d,4e,4f) in Passage 11: major details
Comment: signalled by paragraph indentation; Same grder 2S in
hierarchical structure but no expli¢1t cyes (N.B:not random)

Sentences marked (4d.1) in Passage I and (4d.1,4f.1) j, passage II: subdetails
Comment: not reported here

LINKAGES

Sentences marked (3a,3b) and underlined in Passd9e 1. f,11 statement of

conceptual linkage . .
Comment: placed after 1st hierarchical cue, '"ter-gententlal linking
cues (nouns, verbs, transitions), 15t sentence iN conclusion

Sentence marked (3a) in Passage II: full statemeNt of conceptual 1inkage

Comment: placed last in passage; NO underlined phrases because no other
linkages in this condition

11
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Passapge 1 (hierarchical/embedded)

City planners consider many'factors in deciding about land

use (1). These factors can be divided into two major groups, eco-

logical concerns and demographic needs (2a). Yet, all these factors

are interdependent and must be weighed and balanced, because they

conflict (3a).

One factor, then, is ecological (2b). Some industrial plants,

for instance, give out great amounts of air pollution (4a). The kind

of industrial plant also depends upon the nature of the soil (4b).

Some soils are too soft for heavy industry (4c). Soil structure,

morcover, is rclated to natural features (d4d). A lack of large ffees,

for example, wcakens the soil and causes erosion (4d.l1). All these

ccological concerns must be weighed against the nceds of the people (2c).

Another factor in land use is demographic needs (2d). People who

work want to get to their jobs quickly to save time for leisure and
travel (4e), Unemployed persons, like retired people with much spare

time, however, may prefer a shopping center within walking distance

rather than a factory (4f). Diverse needs of people are understood by

city planners (2¢),

Here is an example in land use in which these factors interact

and conflict (3b). Only one picce of soil is strong enough for a

chemical factory (4b, c). This location, however, is too far from

the homes of workers but close to the homes of elderly persons who

want shops (de, f).

12



e M U eoretusten)
i1ty plawners consider many factors in decading about land uce (1),
Theoae factors are oollution in the alr, the nature of the s5il, natural
foatures, access to johs aml ¢lawwrress to shopming centers (2a),
newmee industrial plants give out great and =tri g amounts of air
poelivtien (day,  hemical fact o sies let sulphur dioxide arnd other
harerful frritants into the air.,
The sctructure and nature of the «0il usually limits the kind of
Jding that can be put up (ib). Some =pils are too soft for high-
Fi-v offter Seagildings, for inwtuance (ic),
The proscnes of certain ratursl featnres, -uch as the amount of
larce trees, 1% alsy important (14). They cannot be changed easily Ad.1).
Prople who work want tao get to their jobs quickly and easily to
ave tare forp defenre and recreational activitieos like travellieg (e,
Hetirod jeople may want to be close to a shopping center (4).
Suth conters often Iinclude a variety of general and sypeclallzed stores
as well a» postal service and cating facilities (17.1),
Pollution in the at~, the condition of the <onil, the presence

wf ratural features, nearncss to fobs, and access to cshoppige centers

mu=t b welghed and bLalanced against each other (Zb). ALl of the.s

Cartor . are imiordepenadent and may (ause comflict of interests for

v {t: l\l.f{nﬁ"l'i (la).
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a

ibe tollowing examples show the previous knowledpe for the conditions
rale s little amd antance/much,

Form:  rale Amomnt @ a 1ttt
i lders thinkg abouat many foctors betore corstructing o new dpartoent house.
Phey vact aeiph ant balunce these factors, because they are interdependent
andt may conllict . For o instance, one possible location may be near a factory
shore people aork tut extra woney would have to be apent bulld.ng new sewers,
Thas buitlders study many important aspects before constructing an apartment
house ., (In rule, mych the last & ontence reprats the second scntence in rule/
little, 1. ¢., the conceptual linfage in the passage)

Form: instapte Amount: sauch/
Mo lders think abtout many factors bLofore constructing an apartment house, [n
foston, tor instuance, ity managers let the Bumblebee Tuna Company plan to
tui bt a huge apartment house within 4 ten minute bus ride to their largest
canning facto-y., A« construction bwgan, the builders discovered that it would
cost an additional half-million dollars to put polluticn devices in the factory
tor stop chemicals frowm blackening walls.)(ln instance/much two details related
to the passage, hou<ing near factory and pollution, are included. In instance/
ittle pisty <ewers was substituted for pollution.)

Tuis simulation of previous knowledge provided a preview of the concept

or Jdetails in the passage but the coatents 1s slightly different in these

paragraphs,

14
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Feople who work want

. * a.,
b,
C,
d.

quick and casy access to their jobs.

quick and easy access to shoppling centers.
auick and cansy access to factories.

quicl and easy access to recreation.

The main fdea of this passage Is:

d.

City planners welgh conflicting ecological and demographic
needs to determine land use.

City planners must evaluate ccological consideyations to
dctermine land use.

Demographie needs can diverge from ecolopical needs in
determiniug land use.

Fcolopical balance is considered more {mportane than

deaoyraphic needs In determining land use.

The vature of woil is partially determined by natural features

* 3,
b.

c.
d.

ERIC
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becau-e a lack of large trees can cause soll erosien.
because a grouwp of large trees can absorb chemjcals
harmful to the soil.

btecauce some large trees cannot easily be moved.
beoravse certain trees grow only in certain soijls.
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Table 1 (continued

Experinental Tasks
Recall (Amount | Recognition: Recognition: Recognition:
of Details) [Factual Detail Main Idea Inference
Source F-Ratio | Yeans |F-Ratio [ Means |F-Ratio | Means (F-Ratio [ Mean
Contextual features
Main Effect !

Reading Achievement C 3l h.§* 7.1

Kigh j 175 1,50 1.5
/
Moderate | 1,53 1.09 N
Interactions

Previous ¥nowledge: Forn x Amount b, 2t
Rule X a Lot 25
Rule x a Little ol
[nstance x a Lot Al
Instance x g Lictle 2l

Previcus Knowledge (formi x Reading Achieverment 15.3#% 7.1
Rule x High 3 b
Rule x Yolerate 4 4
Instance x High N 4l
Instance x Moderate A9 4l

19 ¢




Tadle 1 (continued)

Experirental Tasks
Recall (Amoun: | Recognition: Recognition: Recogrition:
of Details) |[Factual Detail Main Idea Inference
Scuree P-Ratio | Yeans [F-Ratio | Means |F-Ratlo | Means |F-Racio | ¥eans
Contexsual Features
Interactions (continued)
Previous fngwledge (forn) x Sex 14,0%*
Rule x Male WAl
fule ¢ Feeale | 28
Instance x Yale A0
Instance x Fendis | 39
s
Length x Contents 14,0%4
Long x Physical Ceography Il
Loag x Cultural Geography 8
Short x Physical Geography b
R A e SN AN A NS DRSO P A
g

=
—
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Experirental Tasks
Recall (Amount | Recognition: Recognition: Recoznition:
of Details) |Factual Detail Main Idea Inference
Source F-Ratio | Means 'F-Ratio | Means |F-Ratio | Means |F-Ratio | Means
Organization x Context
Linkages x Contents 13,344
Embedded x Physical Geography A7
Erbedded x Cultural Ceography W24
Conclusion x Physical Geography 32
Conclusion x Cultural Geography 19
Linxages x Reading Achievement 10,04
Enhedded X High 4
Embedded & Moderate m
Conclusion x High 1]
anclusion x Moderate n

Note: Fach source was analyzed separately. Therefore, the mean square error (residual) was also computed separately for
each source, and they are not reported here. The degrees of freedon for each source were L, 16, The values of the

cell neans dorive from the comtrast scores rather than the raw data.
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