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Two experiments were conducted to explore the role of
pictures in compiehension and recall of written text and the effects
of pictures on eye movement patterns during. reading. Conducted in a
laboratory setting, .the /fret experiment examined the effects of.
three picture conditions (picture before text, picture with text, and
no.piCture) on free al?' protied recall. Subjects were 48 third and
fifth.grage students. Although the results indicated no effects of
pictures, grade level, or text type on recall of text; there were
significant reading level differences in free recall and in certain
eye movement patterns. The fated importance of a syntactic text unit ,

waj signifidantly related to free and pro6ed recall as well as to eye
movement patterns, and interacted significantly with reading level
and text type:. The second experiment was conducted in k classroom
setting with 185 fourth grade students. "To furtheexamine
picture-text interactions, the original three pictare condition s we
Compared using expository texts that were easy tg,tead d similar
texts rated more difficult. Written free recall ft were
analyzed in terms of relative importance of differ t text snits.
Again there were no gain effects of pictures, but ignificant
interactions were found among reading level, importance level, and

, . .

picture condition. (Author/RL)
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Abstract

This is the final repqrt on a two-year grant to examine the role of
pictures in comprehending and recalling written text and the effects '

of pictures on eye movement patterns during reading. Two experiments
were performed, each exploring the interrelations among several variables.

The first experiment was conducted in a laboratorytsetting. For
. skilled and less skilled readers in third and fifth grades, me examined
the effects on free and probed recall of three picture conditions (pic-
ture before Text, picture withtext, and no picture) and two text types
(aarraiivi/and expository).' Eye movements were recorded during reading.
Results indicated no effects of pictures, grade leVel, and text type on
recall of ,text. There were, however, significant reading level differences
in free recall and in certain eye.movement patterns. In a'post hoc
analyseid, the rated importance of ,a syntactic-text unit was significantly'
related to free and probed recall well as eye #8vement patterns t

and interacted significantly with reading level and text type. Experiment
1 suggested that there are interesting interactions to pfirsue
among reading level, text importance level,, and pi,5ture condition.

The second experiment was conducted in the more naturalistic en=
vironment of the classroom. To rthet examine picture -text interactions,
we compared the original three picture conditions using expository
texts -that were easily read and.those rated as more diffiodlt pkilled
and less skilled fourth grade readers partiqipatedl Written frde recall
protocols were analyzedkin terms of relative importance of different
text unitsi Again there were no main effects of pictures but there wad
a significarit interaction among reading level, importance level, and
picture condition. .

;

Our results indicate that there is no simple effect of i trations
lacWitating or disrupting comprehension of text. Picture effects are
defined in, part by the text structure and.the, skill of the reader.
These results reinforce the need to refine reading models and their
experimental effpcts so the- se,interactipms can be examined. with increased

.

precision.
4
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Recent research in psychology, linguistics, and artificial intern-.
gen ce has made it increasingly clear that readers or listeners construct
the meaning of diUburse'by integrating information gleaned from the
written or spoken text with their own previously acquired knowledge.
Readers and listeners use,clues provided by the texts, and these clu4
may include not only tbe words and strmct4re of the text but also any
relevant extra - linguistic information such as knowledge about its speaker ,

or writer and the conte4.inwhich it as produced,. ,Xhe task of compre-

S bending is then one of r4ognizing_these clues ate- combining them in a
way that most nearly captures the meaning intended by the speaker or
writer: It would seet that oral language situations generally provide
a far richer and more accessible set of comprehension clues than d .

-written language situations, and that inabilities to,cbmpens.ate fo this

difference may be a source of reading difficulty. Contrasts betw en oral
and written language, 'with oral language situatipns being apparently more
informative, led us to speculate that pictures accompanying written texts.
might enable the reader to compensate for the relative lack of explicit
clues to meaning. Our goal in the research reported here was to examine
the role of pictures in the process of reading comprehension and recall.

Oral language situations generally provide p ore clues, aside from
the words themselves, which the listener can use to construct or cor-
roborate interpretations of the text. In most oral language situations
the child experiences, be or she shares a single frame of time and space
.with the speaker; this allows for much of the speaker's meaning to bein-

, ferred frdM or at least reinforced by the extra-linguistic context:. The
speaker can also convey meaning through gestures, facial expressions, and,
the)tone and stress patterns of his or her voice. At the same time the
speaker signals the phrasal and clausal structure of the message through
prosodies. Further, the child typically knows the ipeaker, and, perhaps
more importantly, the speaker knowl the child; thus, the linguistic ex-
change is often custom - tailored. The topics of conversation tend o be
concrete or at least about referents that are already familiar to the
child. Finally, the situatSon is interactive: the speaker will, often

. know when the listeneg doesn't and rstand and will then try to clarify

the message;or\alternatively, tin listener can 'ask questions of the
speaker.

.

4

By contrast, written teittypically carries none of these clues.

6 The frame of reference for the text is removed from readers in *both
space and time;thus, readers must construct the context from the text
itself. txcept for punctuation, the.only basis for segregating phrases
and clauses is syntactic competence. The author is neither present nor

"is

the text is impersonal. And, although the material in primers
is gdrierally based on simple stereotyped schemata, when children are
faced with more advanced texts -- when they are supposed to be reading
to learn rather than learning to read -- even the subj6t matter tends
to be new. Axially, because the author isunavailable, readers must. .

°I have strategtes for recognizing and overcoming comprehension difficulties
on their Mtn;
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. Thus, in contrast to the speaker and listener, the writer and reader
only have words to work wiChra d this requires that certain adjustments

g)
be made by mach. The writer m st be much more thOrough and precise than
would lie necessati in convey ation. Given the lack of extra=linguittic
support an0 the fact that the writer can presume very little about the
knowledgp of the reader, he or she mutt explicitly describe many. details
that would probably be taken for gran.44 in a face-to-face interaction.
In addition, the writer-mustjparefully structure descriptions so as to
communicate the inferrelations-among details and their relati've import-
ance to the overall theme. Further, as the number of explicitly int-
troduced concepts increase's, so too must the difficulty of keeping them i
straight. Thus,Che w ?iter must be meticulous inthe use of pronouns` '

and other referential oK anaphoric devices. All of this atbumes that
readers have a degree of linguistic sophistication that is rarely required
in oral language situations. Such 1 Conception of language comprehension
would tqake pictures an attractive aid to text processing. Pictures can
provide clues to meaning otherwise missing in the written text, thus some-

, ,

ghat narrowing the gap, at least in theory, between Oral and written
.

. 'language situations. 0 r .. v.

i

,
On the other hand, we Also speculated that pictures can offer only

rather coarse depictions of the quite precise, albeit portentially in-
accessiblprinformationprovided in written discourse. Fine nuances,

abstractions, and complex interrelations often canpnly be described with
A,..,

words. For the good reader (i.e., one who can automatically recognize
A

words), pictures may be superfluous, unnecessary since accurate inter-
ip pretation of the words plus text-based inferences odght to be sufficient

for 'gaining literal meaning.- Moreover, for the efficient reader, so
..-...,

little effort is expended on lower level processes, that Eherels usually

. ample time during which available attention anU memory resourcps can be
devoted to higher level analyses such as making inferences gneevaluat-
ing the author's intent. The inefficient reader (the nonautomatic de-
coderY might indeed benefit from the additional source of information
provided by pictures. However, ,if we hold to CRe "limited capacity Rro-
cessor" model of fcading, then:the poor inefficient reader would probably
exhaust the bulk of: his or-6-er resources on lower. level text processing
leaving none to deVOte to higher processing of text and pictures.' Thus '
we have a possible paradox. The reader Who might indeed be assisted by

. pictures probably hasn't the time to take advantage of the information
provided by them. Uillat'i more, if he or she chooses to dorsq, it may

J ,
.be at the expense'of gaining detailed literal meaning of the text.
Thus, pictures may not hele'end may even hindeetoxt comprehension.

.-
. .

Are Pictures Distractors or Facilitators?.

Thrat me s for and against adjunct illustrations have been clearly
state// ..esearch lifavatgre and ydt not successfully tested with re-

sp to children's comprehension of text. As we have mentioned, pictures
f rare considered misleaning'aiitractors because they attract attention away

from thc, prittted lord whose accurate identification is necessary for under-
standing the text (e.g., Samuels,'1970). Similay, if we agree that the

'

2
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reader,. has limited information processing capacit, then Picture analyks
would use attentiodal and memorial "space" that might more appropriately
be apOliedto processing graphemic, syntactic, and semantic character-
istics of text. '

, . .

Conceived of as comprehensio facilitators, pictures provide a source
.

of extra- linguistic information tha aid grasping the meaning of a text .

(e.g., Denburg, 1976-1977). Illustrations proyide information that is
redundant with the text but An a form readily comprehended by those
familiar with the conventions of pictures and the methods 1of "reading"
them. Tpe child's interpretation of thepictorially provided cues should
aid the ongoing analysis of the textual cues which hold the specific mean-

.

ings of the discourse.
. . I

. .
.

Unfortunately, th, results of past research do not clearly support
either of these viewpointst Three studiei pave found that pictures 'have
no significant effect, either positive or negative, on readers' compre7
heQsion." Pictures did not affect posttest -results,for first, second,

I-band third graders using asal feeders (Miller, 1938), nor did sixth and
seventh graders' text comprehension benefit from pictures illustrating
expository texts (Vernon, 1954). Even specific dire6tions tighuse a pic-
ture did not help third and sixth graders' understanding of.,Wpa`r,
gtaph's train idea(Koenke, 1968). .

In additioh to this inconclusive research, the findings of some
tudies contfadict those of others. Weintraub_(1960) found that pic-

tur h ndered second graders' comprehension of details and Main ideas
present d in a basal reader. But the elementary school children in
Italbert' (1944) study recalled more relevant ideas from stories with
pictures than from those without. Part of the confusion in the picture-,.

text resehr,ch may lie in the relationship of the picture to the text

content. Halbeit noted that pictures augment comprehension more when
they are more relevant to the story. Peeck (1974) found that pictures
facilitated fourth graders' ,performance,on questions concerning illus-
cNated narrative text content apd picture content, 3ut performance was
not facilitated for unillustrated text information. On the other hand,

. Wardle (1977) found no differential -influence on seventh graders' sci-
ence text comprehensionfrom pictures with differing,amounts of text- '

relevant information.

Another important variable to consider in interpreting the research

is the reading abilitylkf the student. The preceding studies. mentioned

did not dnalyze this important ,variable. However, Bluth (1973) found
.that good secbild grade readers profited'from pictures on two cloze
passages, whereas poor readers performed equally well with or without ,
pictures. Wardle (1977) foynd the reverse of Bluth in a study.of older '1°

seventh grade subjecti and expository science texts. Pictures facilitatedi
the comprehengion of poor readers but did not affect the good readers'
p,erfol;manc4. Perhaps younger good readers can use the information pro-1

vided by pictlires better than younger poor,readers, and perhaps older
good readers have no need to use pictures which are 'Still heipful.to

.Older poor readers.
I .

3
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The picture -text research clearly lacks a central focus and raises
more questions than it answers. The usefulness of pictures appears,to
depend not on the mere presence of pictures, but on specific Character-.

istica of the reader, the picture and text, aria the demands of the task.
We need to consider interactions of reader characteristics such as age
and reading ability as well as picture-text characteristics such as text
type and picture relevance. And finally, a real-time measure of picture-
text processing such as that provided by eyg movement recording during
reading should be quite informative with respect to when, how, and for
whom pictures affect text processing and text recall.

The two exper iments we discuss in the remaining sections of thrs
report were originally designed.to resolve some o; the conflicting evi-
dence in the research literature. It became clef& to us early in our
work that instead we needed to gather some additional basic information
On pictures and text4comprehension so that we and others eight continue
to sort out.the complex dynamics involved in picture -text processing.

I a
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&PERIMENT 1

, Thd purpose of Experimentil was to examine t he effects on reading
:comprehension of three piaure'cohditions (Picture Before Text, Picture
With Text, and No Picture) using two text types (Narrative1and Expository)
for two grades (Third and .Fifth) and two reading levels1(Skilled and Less

This design allows us to make developmental and reading skill
level comparisons of expository and narrative texts, with and without pic-
tures. The postreading comprehension procedures included both a free-re-
calla and a probed recall measure. Additionally,'the study included the
recording of readers' eye movement patterns while viewiag.the stimuli

'' in order to examine more closely readers' actual use of pictures and

their effects an the reading process as it occurs. Therefore, whether
the pictures were distracting or facilitating, we could examine how the
reader used the piCture during the reading task.

Subjects

Method

Third and fifth gradd volunteers were obtained from two middle-class
Boston subutbs. Reading comprehensien subtest scores froh the Stanford,
Achievement Test and the California,Achievement Test, administered by
the schools, were used to define Skilled and Less'Skilled reading groups
within each class. The Skilled readers scored frdm one-half to one and
one -half years above their grade level,.whilethe Less Milled readers
scored between grade, level and one.year below. Forty -eight children

participated, six in each treatment cell. 7

0
T.. /

%

.Materials

a hi Tats. 'Six reading passages were developed, three ,expository and
three narrative (see Appendix A for texts). -kit texts were written at
a 3.3 Spaohe readability grade level with five sentences and 72 to 74
words. Eadh expository text described a different Australian animal
whip we assumed was unfamiliar to our students: the dingo; the kiwi;

and/the wombat. The narrative texts were adapted from existing stories, 4

although the main character in each vas again an unfamiliat Australian
animal. There was little in the narratives' that described the character-
istics of the main character, although each picture depicted the anpmal.

Pictutes. The colored picture for each text 'was a chalk and pencil

drawing produced by one artist (see Appendix-A for pictures). Each pic-
ture was as redundant as possible with the text with little'or no extrane7

ous informatin. For the narratives, the main action or immediate result '

of the action As depicted. For the exp4sitory texts, each animal was
shown with as much visual detail as was employed in the text, and the
animal was dipicted participating in the activity desc;ibed in the text.

/5
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Stimulus display. Each child viewed the texts and pictures on a

15.5" x 16" poster board, three feet away. The texts were typed with

an IBM Courier typing element at 10 pitch and enlarged 200% so that 1°
'of visual angle subtended 3.15 character spaces. The distance.between
lines subtended 1° of visual angle also. Typically, we have found that
pictures in reading series are placed, after the, textual material to which

they refer. Therefore, in all experimental conditions the text appeared

_ in the upper half of the stimulus display. When the picture w,as prese14,

with or -without text, it, appeared in the lower half of the display.

.Apparatus,

Gulf & Western Model 1994 Eye Mgrevilent Monitoring System was employed
to record eye activity while students read the passages. Each child sat

in a comfortable adjustable chair about three feet from the stimulus disr
play. The recording system allows small head movements by employing only
a padded headrest surrounding the temples and back of the student's head.
A small.television camera located out of direct field of view, 15" tram,
the viewer, records data from the reader's left eye. The system does
not interfere with the. student's normal reading. Eye position was sampled

30 times per second,-and a fixation was defined with a minimum duration
of 100 cosec. anda maximum radius of_pbout 1 degree.

Procedures

After -a student was settled into the experimetital situation and the
recordjng equipment was calibrated, a warm up or Sample text without
illustration was shown, followed by four short comprehension questions
to insure that the subjects would read the,fargetp texts carefully
(see Appendix A'for warm up text).' Subsequently, a set of three-stories
(narrative or expository) were prestnced one after another with no in-0

tervening questioaN Every student read three texts, each under a dif-

ferent picture condition: Picture Before Tex,t; Picture With Text; and

No Picture. In the Picture Before Text condition, the reader viewed the
picture for'eight seconds before the text was displayed. The picture'

conditions were counterbalanced across individual texts, and the order

of presentation of texts was counterbalanced aoxoss students.

ihstructions,were given to_read and Look at the materials as though

the stories and pictures were in a school Utok. The students were asked
to read very carefully because they would be asked to retell each story
and answer questions about each one. The students read silently while

theireye movements were recorded.

After tht third story was read, free recall' and probed recall data

were collected. Each student was asked to retell the stories exactly

as femembered, one at a timer, in the order that they were presented.

Following the'third story, the student was askedto answer a set of
questions for eachstory, again preserving the order of story presenta-

tion. The qiestions probed forinformation at the clause level and
sometithes.the phrase level, and every clause WAS probed (see,AppendbeB

for questions).

6
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For analysis, each stimplus text was divided into the syntactic units'.
of independent,clauses, depeddent clauses, and phrases. Scoring credit .

was given fora unit if the recall protocol contained infofmation given
in that unit.. Interrater reliability was .95 for free recall and :9S for
probed recall. . .

Recall

Results

.9

The free nd probed.recall data were analyzed by four-way ANOVAs for
each separate text (Dingb, Kiwi, and Wombat) with main tfifspis of Grade
(Third vs. Fifth), Readingjevel (Skilled vs. Less Skilled., Text Tyne
(Narrative vs. Expository), and Picture Condition (Picture Before Text,
Picture With Text, vs. No Picture). The dependpnt 'Measure for these
analyses was the percent of syntactic units correctly recalled from a
'text. The main effects of Grade, Text Type, and Picture Condition were
not significant for either free or probed recall. Reading-Level was a
significant effect only on the free recall of four out of the six texts
(Q < .01); that is, Skilled readers spontaneously recalled a greater peX- .

centage of the passages than did Less Skilled readers, regardless of grade,
text type, or picturepresence. When we compared reading trpups on probed
recall, the Less Skilled readers closed the gap and recalled almostas
much textual material as did the Skilled readers. Tables 1 and 2 piesent
the mean free recall data for Skilled and Less Skilled Teaders for all
texts combined.

6
r .

vie Table 1

'It,
Percent of'Textual Units Recalled Correctly
on Free Recall' Task for All Te%ts Combined

Importance
Level

Reading Level
'Skilled 'Teess Skilled Total'

High 36.4% 18.6% 27.5%
. .

Low, 17.7
.

/0.5 14.1

Total 27.0 14.6 20)8

7
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Table 2

Percent of,T extual Units Recalled
Correctly on 'Probed Recall Tasis.
for All Texts Combined

.

Importance Reading Level
-Level Skilled 'Less Skilled Total

.

.

High

Low
I 1,

58.0% 45.2%

.31.9 28%3 . 30.1

44.9 36.7 40.8 '

Although Text Typ. t'was not a significant in oir
analysis, a finer grained examination'of the pattern of recall of the
syntactic textual units yielded interesting results. A class of,30
graduate students in education were asked to rank the syntactic units
in importance quartiles from least to most important. The bode ranking .

-was used then to classify the relative importance level of each textual
unit. For analysis, the highest-tWb 4(a-tag-tanks were collapsed and
the lowest two ranks were merged to. form the within - subjects variable
of ImportancerLevel (High vs. Low). For example, in the sentence
"Dingoes'are wild dogs that live AAilstralia," the High Importance
material was "Dingoes, are wi'd dogs" and the remainder of the sentence
was.classified as I.ow Importance information relative to the twit as a
whole. Split-plop ANOVAs were used to.analyze the comprehension data
for all textscombined, with Importance Level as the within-Objects
variable and Reading Level, Grade, and Text Type as the between- subjects
main'effectS.

11

The main effect qg Irkrtance Level proved to be highly significant
for both free and probed recall, F(1,40) mg 76.05,a 4.001; F(1,40) m
100.58, is <.001, respectively. The students recalled a significantly
larger percen.jage of text material ranked High in importance as opposed"'
to Low.., Importance Level alsodshowed a significant; interaction with
Reading Leyel fbr bothfree and probed recall data, F(1;40) ' 11.97,
2.:01; F(1,40).4.53 24...05, respectively. Both reading levels re-
called High Importance units better than Low Importance, material, but
there as a.much greater discrepancy betweem Skilled and Less Skilled
readers on recall of High Importance information than on the Low Import-

.

I

anee text (see. Tables 1 and 2).

Finally, the Importance Level x Text Typiinteraction was significant
4

for prqbed recall and lust missed significant for the freerecall data,

.

' .

8
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- 1.-e- '-'-' ., .,- t '- ,
. .... F(1.$46) 30.31,2.4 .091; ra.,40) r 3.79, p .059, res ectively.' High

.-.

. . ,.

-- ...,
Importance` units wege.better.recalled.than Low Importan e'material for

1 beth text types, but the discrepancy.tetween_recall of high and low unitet
was,much.greater for the Narrative than for th ository_texts. For'

'Narrative passages, the difference in recall 0 High and Low Importance ,, A
. materi44as much larger tban.for the Expoito 'passages. . AI P

V
...4 111. 1

rn
; 4

,.'.R.9.. Movement.Patterns .

.

,
N .I, Eye povemeAt datttiere, analyzed by means

,

of a split-plot ANOVA with4; ..'

Text Type .(x-poSitary vs, Narrative), trade (Third vF4. Fifth) and Reading 4.p4..

-, Level (High vg. Low) as betWen-subjects yarlables,'agd with Picture

1'
.

Condition (Picture Befora.r.Picture ith vs No Picture) ad Importance
r

Level (High vs. Low) as-within -subjectifvarlables. The dependent yariablea

in_tHis bnalysisivas.f4xatiom time per text.chiaracter.rogEhis meas9te was ,..

. V 4 dasligne4 tai adjust for the fact that the nu .er of eharecte't spaces thatr
I 11....._ were included `1'n', High Importance text ,s one exceed&d.those in Low.,,

# - g 4 ImPOitance areas. It Ilsofsarved.Eoremave. any bias due to slight vari-
. '7f" 3- - iv,nAt s iwthe number of characterS across the individbal texts.

'.' ,
. . . .

% Table 3 presents the mean fixition times as we as :6 summary. .4 the
,.

main effetts of the eye movement analysis. Th gerioldl:forward moving
"- fixations consumed 123,1sec of fixation, tithe ier.text'character, while

regresglions (k.e., figaations whIchtake the reader back into the text
to reread) decOunted for 28' msec/aharacteg: Thus 20% of xeading time

fi a.
waS taken 'up by regreSsions. ',

,

i
,... . $

4 .1
o qurprisiftly,. expo, bitory text appeared to be read somewhat more
rapidly 'than narrative text, although'the analysis of variice revealed
that t d differences bittween ex osixory and narrative fixftiog times
vpre no statistically s ant': Thus. we cnnot conclude that the
variati n of ter .type that as emiloyed in this study was associated7 i 1 twith differences ation of fixations. -

. .
,

.

''" %, Analysis of Grade 4v 1 differences revealed that the Third.00fiaders
exhibited significantly longer fixation times than the Fifth Graders

.
.(see...Table 3,). . This was true .for both forward fixations and regressions,

,
. -F(1,39) 7.67; 24 .01;q(1,39) 4.32; it C.105, respectively. -.I .

es

_..-, r
Fig.ation times were also found to Fie significant] related to.Read-

4 Level. Skilled:readerg consated 104 cosec /character for forward4fixa-
tions while Less Skilled readers required 42.msec/Character, F(1,39)Pt. ,

13.31;.2 (?.001. On regr ssions, tlyere wag a significant Skilled group
" versus Less Skilled gko discrepancy of 12 msec/charaeter, F(1.39) 6.17,

: '2 <:05. A . .
.

- % -4' ,, % >,....._ , ),...
.

Pictuid

Fixation time on the texts differed only slightly as a function Of
. re Condition?, and the small differences that did octur were not

, .

.46 . statle4c'elly significant (see Table 3). Thus the,data provide no eviT .

. 1 dence that pictures are either a help or allindrance*with gespal' to
overall speed"` .1of reading text. 4

... 4.
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4
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'Table 3 .1

-

Nears Fixation Duration (in.paec) per Character 1
4
4-

'Forward

Fixations Regressions'
(in 4sec) (in msec)

.

4

All Texts P

Expository
Narrative

Third Grade
Fifth Grade

SkilledReaders .

Less SkLlled Readers

#icture Before
Picture'With
No Picture

High Importance'
Low Importance

-

123

118

0.29

138 ,

109/d"

184
142***

1i5'

123,
123

-7126..10P

121;

..

la 0

ti

28.

26.

30

33*
X23

22

34*

30
28,-`

26

27

,

e
-

6

.. s

*
i,-

a x
l, E, < .05' .

. _,,,l'r.
t .01

.-
A 1 *

e ,

*
2`.

E < .00r -

On Ghe average, the subjects deyoted longer fixations to Highlm-
portance areas than tojdaw Importance material, (see Table 3). This effect
was statistically significant with respect to forUard fixations,
F(1.39) as 5.12; .05,.but thit finding did not prove to be statis-

.

ically significant for regressions.

V;.) 4
For regressions, three two -crap interactiOhs were significant in the

ANOVA analysis: ReAding.Level x Picture Condition, F(2,78) st 5.11, .

E (.01; Grade x. Importance Level, F(1,39) .' 5.19, .E.1C.05; and.Reading
-

.

,
=10 A..

1114/ .

4

14,, , ,
:

-04
lk

' 10 k

ti

pa



,5

a

LevelT Importance Level, 1F(1? 39) 5.6 RC .05. .Tables 4-6 present
the mean regression times msec) for these interactions.

.

Table 4 demonstrates that Skilled readersjelhibited similar re-
.gression'ttas within the text regardless of Picture Condition. However,

the regression durations of the Less Skilled'readers were longer when a
picture was presented, either before or during the text display. Thus,

pictures appear o'promote longer regression times among Less Skilled

readers. This may reflect extra time required to integrate additional

pictured information.

Table 5 shows that Fifth graders fixate 'longer on High Importance
areas during regressions, while Third graders do not differentiates by

importance. This result suggests that the older students have a,greater
tendency to regress to the text highlights than to details.

TIn'Table 6 we sless Skilled readers exhibited longei regression
times on High Importance areas, ?hile the Skilled readers showed a slight

'tendency in the opposite direction. This finding may reflect the fact
that the,Less Skilled readers spend a great deal of that regression time
on the unfamiliar words (e.g., Animal names) which tended to fall in the

areas of the text rated as High Importance.

Eire Movement_ Patter/1s and Recall

We are currently analyzing the correlations,of our two data sets to
.

14#

determine whether areader's scan pattern over a text ds significantly
related to recall of particular text or picture:information. We have

,

analyzed in more detail, however, the Picture with Text condition. Altholigh

pictuips preseqted with the text stimuli did not signipicantly facilitate

reca erall, the eye Movement dat.1 showed that the pictures were indeed

ooked at by the majority of the students during the Picture With condi-

tion. When we examined the percent of time spent scanning the pictured

or the percent of total eye fixations directed toward the picture, we

voftund,no signfficant differences between Grades, Reading Lev4s, or Text

Types. Xil(it, although picture usage varied from 0% tp 202 of viewing ...II...4
40..

time with an average of 5.6%, no strong systematic relatipships were'
found with Grade Level, Reading Level, or text;Type.

.

. The.eye movement analysis of the Picture With condition identified

a wide range of picture usage patterns which crossed boundaries of grade,

reading skill, and textcategory. Eight percent of the 48 children

ignored the picture.cgmpletely. Seventeen percent looked at the Picture

both before and after fadding but not while reading the passage,.while
23% either examined the picture cimpletely before or after they read the

text through without interruption. Finally, 52% of the children In-

c tertupted their reading at leadt once to scan the picture, and within
this last grail), half of the students, left the text mcre than once to

scan the picture. Thus; picture usage irf the Picture With condition

was idipsynciatic with no subsample showing a consistent homogeneous

picture viewing pattern.
rA t

J
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Table 5

Mean Regrespion,;imes for Grade x Importance Level Interaction

.t High Low
ti Importance. Importance

Third
Grade

. ,Fifth

Grade

..,

" 00,

32' 33 a`

21

, . .. .
,.. 4.
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The interesting findings appear when w e look at the correlations
between the picture viewing data and recall of High or Low importance
units for the Picture With condition. The recall of High, Importance

material was not significantly correlated with the percent of time on
percent of fixations on the pictures. There were, however, significant
correlations between, picture usage and recall of Low Importance text
units. For both free and probed situations, recall of Loy Impoktance
text was significantly correlated with percent of time spent lodking
at the pictures, r(46) .322, .336; II< :05, respectively. The per-
cent of fixations on the pictures was also significantly correlated
with free recall of Low Importance unit's but not with probed recall,
r .365, 2. < .01.

la

Discussion

'The recall andkeye.mov9wnedata showed few effects of pictures,
either positive or,negatiiit% Pictures did appear to encourage sig-
nificantly longer text regression durations for less skilled readers,
'suggesting that this reading. group needed more time to integrate pic-

ture information with the text. . Pictures, 'indeed, may put an extra
procfssing load on poorer Leaders, bat not enough to affect recall as
we measured it. Secondly, during the Picture With Text condition, we
found,that more attention to the picture related significantly to better
recall of low levtl syntactic units. Thete results suggeht that pictures
perhaps premide a mental image to help stimulate later recall of text de=
tails whihh were more difficultto rememher for all our readers.'

4

The lack of general picture effects pay be a functtorilof the third,
grade readability of the stimulus texts. Because the passages were
fairly easy to decode, the readers were n6t pushed to seek extra -
linguistic i %formation to comprehend the texts. The pictures were not
necessary for efficient comprehension of the material. This interpre-
tation of. the results would suggest that presentation of more difficult
texts, beyond the, readers' abilities, would entourage utilization of
adjunctpictures.

4
We test this hypothesis in Experiment 2. Secondly,

'the laboratory setting may hive somehow obscured the picture effects,
so our second study employs,a classroom environment.

To our surprise, next type -- expository or narrative --,was not a
major factor in either recall or eye mosement patterns. Although
narrative texts were easier to recallothe overall difference was not
significant. .flowever, the significant interaction of text type and
Importance Level shows that our middle grade readers were sensitive .

to text Structure differences between narrative and expository texts.
The results suggest that the readers applied a narrative 'structure

.schema which successfully differentiated High Impoetence from Import-
ance information an concentrated their energies appropii telytdn retain-
ing the highek ranked material. The readers were less s c" ul at de-
termining which textdal units of the expository passages w r more im-
portant to'ulderstand and recall, so for expository texts therd was a,
smaller. difference between recall of higher and lower k n ed units.

0

r
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I
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s
Perhaps lack of experience with expository material limits .the develop-

ment of an effective schema for comprehension of thWtext type. A
We

concentiate on analyzing expository texts further in.Experiment 2. ,

The two reading skill levels diff4pd significantly, as'expected:

The skilled readers rearfaster, with less forwhrd fixation time and.

regression time. The skilled readers recalled moie.material during the

Free recall task but not didHng the pr6bed recall task. The reading

group differences are thug somewhat a function of the comprehension task,

with nigh free recall 'perhaps requiring the better verbal and memory.

abilities of the skilled readers. The skilled readers recalled the
F s.

High Importance material much better than the less skilled readefs, even
thoug h. the latter group actually spent significantly more fixation time
than he skilled/readers did an these highly rated areas than on Less °

Important text units. Both reading groups seem to be able to discriminate
,the most important textual information, as indicated by our recall and

eye movement data, although the skilled readers show much more' spontaneous

recall of this material than the less skilled group. The implication here

is that the les skilled reader with limited resources, devoted a Es-
'

. proportionate amount of time to infgrmation known to be important. Thus,

we suspect the reader does not suffEr from an insensitivity to What is ,

. important. On the contrary, heseems to know ,this well, perhaps even
choosing to sacrifice detail for the sake of capturing the important in-

.

formation. Rather than having cdmprehension problems per se, these re-

'sults Lead us tospeculate that inefficient, slaw decoding may masquerade

as,poor comprehension. Further investigation of this reading.level/im-
portance:level interaction occurs.in our design for the second experiment.

'

a

3.

.
. ..

Finally, grade level differences did not figure largely in recall or

eye movement.daca. No differences occurred in recall; the fifth graders
exhibited sigpificantly shorter text fixation durations and a greater
tendency.to regress to High. Importance areas than to Low. The absence

of third and fifth grade differences here led to our decision to use
only one.grade ],evel in Experimen4 2, and we selected to study the fourth

. grade, that in betvieeft the two. .
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EXPERIMENT 2

p

Thp previous experiment found that illustrations had little effect
recall and comprehension of text. Among the several reasons proposed

tot,explain these counter-intuitive results were the use of a laboratory
tept setting and the easy readability of the text's. The seconcrexperi-

'ment was designed to speak to these and certain, other issues.

4.
One major aim of Experiment 2 was to examine the effect of illus.-,

trations upon compiehension of text in a, natural classroom environment.
The thiee picture conditions used in Experimeht 1 wee repeated in EXperi-
meat 24. Picture Before Text; Picture With T61t; and No Picture. The
stimulus texts were restricted to expository style and were presented on
two levels of difficulty for each student, since a second major purpose
of our study was to examine the idea that pictures may have their greatest
effects when readers encounter problems, in comprehension. As in Experi-
ment 1, the second experiment involved two reading levels -- Skilled and
Less Skiagr7- and analyzed recall in terms of the rated importance of.
extual unit We wished to examine (a) whether illustrations would help

readers to better recall the highlights or details of a text and (b)
whether discrimination between high and low importance material would be
'More apparent in recall patterns of skilled readers than those of less
skilled readers. Thus, Experiment 2 was.a split-plot design, 3(Picture
Condition) x 2 (Text Diffitaty) x 2 (Reading Level) x 2 (Text Import-
ance Level).*

'

Subjects

Method

A total of 155 Po th grade children participated fiom three public
schools in'Somerville, redominantly lower SES suburb of Boston.
On ihe basis of reading teacher ratings; s ents were assigned to two
reading level groups: Skilled -- above film grade level reading
ability -- and Less Skilled -- on.ox.below grade `level. Stanford Diag-
nostAe Reading Comprehension Test scores were available for 85% of the
participants in the Spring aftercompletion.bf 'this study. The Skilled
group yielded a mean: grade level of 6.440the-Less Skilled. group, 4.8.

.
I 4

Materiala"
. ,

, f ,

Texts., An unfamiliar Australian animal was described in each of
five expository passages;'Which were matched for length and contentrcate-

.

gorieW (see texts, in Appendix A)., As scored by the Spache readability ,

coefficient
P, three levels of texts were written. At grade level 3.3 were

,Kiwi and DingC,.(botk,i0seq4n the previous study); at level 4.0 were Cuscus
'and Numbat; 4nd Cuscus was also rewritten to obtain-a More difficult versiOn-

i with readability grade level of 5.3.. The passages differed =Wily in
senten e length, vocabulary diflculty, and linguistic structure of the

. .

senten es (see Appendix C).
, ,
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, Each sEudentread one low level passage and one high level passage.

t: .V One group of the Less Skilled Court h graders read the Kiwi (3.3) and

Cuscus'(4.0);,a second group read the Dingo (3.3) and Numbat (4.0). The

Skilled reading group read the Kiwi X3.3) and the moreaicult Cuscus
(5:3).

Pictures. The texts were illystrated by original black and white

line drawings. The picures presented information redundant with the

text, with as little supplementary information as posB/ble. Pictures

for. Ehe Kiwi and _Dingo stories were ink renditions of the larger color

pictures used in the previous study. The pictures for the Cuscus and

Numbat texts were drawn in a similar style (see Appendix C).

Test Booklets. All test booklets contained a cover page or student

data, one reading passage, a connect -the - is pencil task, an a lined

sheet of paper. Depending upon the experimental condition, 'the booklet

contained no pictures, a picture on.the page preceding the text page, or

a picture on the same page as the text. Eac p. passage was typed doubA-

.
spaced as a single paragraph on the upper bdlf of standard size unlined'

paper)turned sideways (i.e., in o 41/4" x space). The pictures oc-

cupied the lower 'half of the page, whethei presented before or with the

text. Blank pages preceded each picture and each passage to prevent ad-

vanced reading or viewing: 4

After the text page, a numgered connect-the-dot picture of an ab-

stract shdpe constituted a masking task to interrupt the child's short

term memory. Tile last lined sheet of the booklet was provided for written

-recall. Written instructions on top lo,If the Rage requested: Please write

everything you rememyer about. t4 "texeapim4." (Examples 9f the book-
:

V

lets are available in Appendix D.)

Procedures
.

The task entailed completing two booklets, one of which contained a

story of low readability and one of high readability._ The Less Skilled

fourthlgrade readers were randomly assigned to either the Kiwi (3.3/

Cuscus (4.0) texts or the Dingo .(3.3/Numbat (4..0) texts. The Skille0

readers read the Kiwi (3.1)/Cuscds (5.3) texts. Half of the students

received the booklets in AB order, the other half in BA order-

.Procedgres were developed for the following three test "Cofiditions:

Picture Before -Text. In this donation, studenes'recelved a booklet

with a picture appearing by itself on the first inside page. Subjects

were asked to turn to the picture page and wait until instructed to

proceed. A period of eight s6condg elapsed after which students were

asked tO turn to the next page and read the passage at their oWn speed.-

AXter the first booklets.were completed and collected, the procedgre as

repeated with the second booklet. This was the only test condition whre

booilets weie distributed one at' a time.

.)

,
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Picture With Text. Booklets wefe distributed with the.pictures and

text on the same page. Each subject received pwo booklets at the same

time, and was ask to raise his or her haneafter completing the first.
The test administr for examined the finished booklet to make sure all
parts were complet d, then instructed the subject to follow the same

for the second booklet. ,

fidA

No Picture; Booklets for these suhjrcts conta ined no pictured,

either before or with the text. Two booklets were distributed, folloOing

the same procedure as for the Picturd With Text copition. '

11

Students were tested in group settings, usually in their individual
reading group placements. Groups.were assigned randomly to ei her the

Picture Before condition or to a combined. administration of th latter

conditions. Students within the combined administration were .andorily
assigned to receive either Picture With Text booklets or No Picture book-

lets. Task instructions were read verbatim by ope experimenter before
the test session (see Appendix E).

Data Analysis

As in Experiment 1, the texts were divided into the syntactic units
of independent clapses, dependent clauses, and Phrases. Scoring credit

was given for a unit if the recall protocol contained information given ,
in that unit. Interrater reliability (percentage agreement) was .95 for -

the free recall data.

Also, as in Experiment 1, a class of 12 graduate students in educe-
tion ranked the syntactic units in importance quartiles from least to

most important. The mode ranking was used to classify the relative im-
portance level of each.textuAl unit, and agdni the highest two levels
and lowest two,levels were merged to form the within- subjects variable
of Importance Level (High vs. Low).. A

C
1

...-

.

Results'-

,Analysis.of Variance with repeated measures was performed on the

.recall data for all five expository texts together: 3 (Picture Condi-

tion) x 2 (Text Diffictilty) x 2-(Rgading Level) x 2 (Text Importance

Level). The main effect efoTictura Condition was no significant (see .

Tible 7). As expected the to Fs which differed in readability yielded
differences in recall, such that thq,Easy passages (Kiwi, Dingo), were

significantly easier to recall than Ihe Hard passages (Cuscus, Numbat),

S F(1,149) = 59.47, It 4r .001.The Skilled' readers also recalled sig-
Oificantly more of the texts ban'the Less Wiled group, (F(1,149) i. 15.13,
2 < .001, and significantly more.High Importance text units were recalled

. ,

than Low Importance, P(1,149) = 105.90,2 < .001.
p .

0

One interaction was significant Picture Condition x Reading Level'x
Import* avel, F(2,149) - 3.99, 2 c .02. Examinition of the recall '

17 0
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data in Table 7 helps uljnterpret this three-way interaction. For.the
Skilled readers, the preWence of illustrations had no effect on recall
of High Importance' information but had a negative effect on recall of
Low Importance material. For Less Skilled readers, pictures presented
both before and with the texts slightly facilitate recall of High Imr
poreance text units and very much helped recall of Low LmportanCe in
formation. These same recall pAtterns occurred for both the difficult
and easy texts.

Table 7
4

t' Percent of Textual Units Recalled Correctly (all texts combined)

a

. . 4 4/a S

Reading
Level °

Importance

Level

Picture Condition

'Before Text With Text None Total

Skilled High .52.2% 54.4% 52.5%

Low ) 31.5' 44.3

45.1

Less High 39.2 42.0 35.4

4 Skilled
Low 30.1 29.9 20:2

3

32.i I
.

Total 39.3 39.5' 38.1

1

s;.
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Discussion

Experiment 2 atteppted to shed light on some results of the first
experiment by employing a natural classroom test setting and a larger
range in text readability levels. Neither variable figured largely in
the recall results. Pictures were not simply facilitative of text
comprehension in the classroom acid the difficulty of the text did not
appear to affect he reader's use of the picture for comprehension.

As expected from our results of the first study, skilled readers *

recalled more than the less skilled group; more high importance text -

units were recalled than less informative units; and passages with high
readability levels were harder to recall.

ao,

The Reading-Leve l x Importance Leuel interaction which was sig-
nificant in Experiment 1 showed up as three-way interaction in Experi-
ment 2: Reading Level x Importance Level x Picture Condition. Pictures
were generally helpful for the less skilled readers for both.high and
low importance material, but for stilled rulers picture's were neutral
with respect to high ranked information and interfering with recall of
the lower ranked materi4. This interaction was not significant in the

' first study where pictures had a neutral effect with the exception of
facilitating recall of-high importance text units by the skilled reading
group.#

Conclusions

Several conclusibn's can be drawn from the'findings of the.t4o studies
Presented in this report. First, it is quite evident that any'effects,%
'pictures on comprehension and recall are not sid.ple or straightforward.
There were no main effects of pictures, regardless of reading skill levelV
gra4elevel,text type, or text diffixdity. Because reading level differ7

encds in recall were strong, we are confident.that the picture findings,
are stable and not due to artifacts of the expetamental situation. This

is strengthened further by the absence of eye mbvement effects across the
different picture conditions as well as by the repetition of no picture
effects relative to recall in the second study. In this second study,
the conditions were refined to "force" the use of pictures,, including,
carrying out the study in the classroom instead pf the labora0y. Thus
simply comparing overall comprehension and recall when pictures accompany
text or do not, or when they precede text,'ia'not an effective way to
measure their power.

A second major-finding from these. two studies was the diffekence in
reading behavior as a function of relatil* importance of text infOrmarion.,
As in other studies, we found clear readift level differences aSSoclated
with text information independently rated high or low in importance.
These differerices were also related to amount of information recalled,
to eye fixation durations,- and to picture conditions.' Poor,keaders are
much worse thin' good readers at remembering information high\ih importaAce,

4111iil.11
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with a reduced discrepancy in recall on less important information. Foci
readers spend proportionate :y more time fixating on high importancg in-

4 formation than good readeru a finding we speculate reflects a compensdatoty
strategy. That is, we think because poor reading is usually synonymous
i4th slow, inefficient word-level skills, displaying the bulk of limited

0. resources to highly Important information,indicates.poor readers are
sensitive to different levels of impArtance but must work harder, at the

- expense of reealf, to process this formation. In other words, they

4.
- . .'"gei-ress

.

for'more.". 114 i 0 %. . 4.
4 .

.A .

.
' op. ..

, 1 Different picture condAiOns inteFacted with fee ding level and im-
portance level in the second study. This reinforces.the need to refine

s reading bedels and their experimental effects so these interactions can
'ar wsamined with increased precision. Moreover, we are still Conducting
eye movement analyses which will specify interrelations among picture

=information, text importance and reading skill. These analyses will
help shed an interpretive light on the finding iri our second study that :

pictures did help poor readers but for skilled readers were neutral when
information was more important and interfered when,information was less
importaht.

Uncovering the sources and nafture of reading difficulty has captured
the attention of psychologists and educators. The paradigm we employed -- .

using eye movement recordings and comprehension measures to study pic-
ture -Next interactions -- is apriCh one for examining reader skill.

differences. We recommdnecontinned efforts in this ddmain.
. ...-

The pictures we paired wi texts presented information' redundant
with that in the text.' Thus our) findings can only be interpreted with
,this restrictionfully-4n mind. Higher level processes, such as making
text-based inferences, are likely to produce different effect on pie -

ture usage and on comprehension and recall. Such work would make im-

portant contributions to the study of representation of information in
memory as well as to the nature of individual differences in reading.

a.
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APPENDIX = A

EXPERIMENT 1

EXPERIIVNTAL STIMULI
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dingo tosnietid to fly like a bird, so ho built a pair of

witIgs. He. put them on, walked to the edge of a cliff,. and
gir

pooped tb4o the air. Ha flapped his wings ass rapidly as he,
P

COU WS but he fell to the earth. His friends watched kira
I

r ,
land and shoute.t3, "Don't you knay dingoes cp)t't fly?` The

(114%99 looKedrpitnIesa and replied, "The flyin,g was easy, bItt

the, lariatItti was 'med."
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One day a -10,4; bias very hungry, ::-so. he went to. the kangaroo's,

R

.4,i4L9.re17 j .4 f .14;vp
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.

hatiGe fat nck. On the tabl' ,there were speeial 'dishes like
.-.' , ,, 1 )

. . .,,,

.
,

..- .

.. .,-

baked Owl' foie a frogs ' ,legs, Ana elephants' cars s Tile kiwi

o

shook, hs.S heal because he (.1cin4t. like this feast. The
.

.

ICaniaroo polAted to the door and said, "Then go eat worms in

6

the garden{"

).

Arid out he wentrbecauso there.is
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A wombat Ilya aworqlout road. When it rained heavily,
4

water fillea,0i!xuts.to form =deep puddlei. One, day it ratrt,ed.\...

t)

so hard theta were mote illtidles than road. ,The Crombat thought'

...
.
,

he would havailio jump .like a Mkt: to get .tOliclloole aoa t6a

4' 4 .

i

,

gave hiwia 9a04.ides., He got figs pogo from,the basement

sail bounoul happilf dawn the xoaa, until his banks fell in

t'SS4

the water.
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Dingoes ace wild dogs that live ip Australia., /they are about

1.*

two feet tall wall short soft Sur, large pointed ears, and
. .

bushy tails. ¶he dingo is.the farmers' enemy because wt kills

their Steep foe its food.[To Keep the dingoes way, the

farmers builtea 6,000 milialonl wire fence.around the-desert

%Thera Most dntiles lise. But the cunning dingoe$ 'Find ways
.

throvilehesicribe 6 1dt to the ilotka of shep.'
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The kiwi 4s a
. 4

5

ana feathers that are like silk threid#

ql.

inq lassr. bird frorir Austraiia wa.h)fia Lori beak:
a,.

The tiwi run$ on

feet' at have three, tool. To find food( it taps its feet

ton the soli to peke a noise that sounds like falling
4

rain.
.4

. -7.
Tule

.
souhd of pattering rain auseS earthworms to toini.lupa

., . 4 ...,

out of the 9round. When 'the kiwi taps, worms appear

the biro eats them,
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Wombats lag something like groundhogf and they live' in

a '

.44 41. 1

,,
*Attala *They are built 'low to the. ground with .sma.11 eyi..s,.v.. .

,tsr.
a srp.141 nosg., and almost no tail. Wombats eat grass, anA

.1they have larie front teeth to chow on roots' and bare. They

use-Nile stroria diasing claws On 'their short 1d56 to bure:ow a

hole into the around where they live. SAltnes rabblts

mince' /fleet oLd wornba.t holes after the wombats tra.ve left.

ti

4 .
944WVACNd"''''''

,A,,WPh..6,41,,, "PP% " ir
wnr.
II, '&84

s IF" trier
0.11/?& 414C5.41
;

.33.

(. 4.



,

4 .

APPERbIX 'B

. '

Recall Questions for Experiment 1
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PROBES: DINGONARRATIVE

,

ow nil going` to ask you questionsaioni the dingo story.)

-1. What dict he want to able to do?

(fly) (like a bird)

2. What did the dingo build?
(a pair of wings)

/

3. What did he do with the pair of wings after hebuilt them?
(he ppt them. on) ,

4. After he put the= on, where did he walk?
(to the edge of a,cliff)

5. 'When he iot to the edge of the cliff, what 'did he do?.

(jumped into the air)

6. After he jumped, what did fie do with lifS wings?

(flapped them as fast as he could)

p&etgo., kis 444435

7. Did What happened?
(Ho, he fell to the earth)

S. What did his friends shout as they watched him land?
("Don't you know dingoes can't fly?")\7

En

----9. What did the puzzled dingo reply?
("The flying was easy, but the landing was hard.

10. What is a dingo? Take a guess.
(1 don't know. Some kind of animal)

%.
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PROBES: KIWI -- NARRATIVE

(Now I,'m going to ask, tau questions about the kiwi story.)

I. Ilhere did the kiwi go on the day hives very hungry?
(he went to the kangaroo's house) (for lunch)

2. What special dishes were on the taiga?
9aked owl) (friedfrOks' legs) (elephants' ears)

3. Why did the kiwi GI:As his head? ';

(because he didn't like the feast)

4. What did the kangaroo do about the kiid not liking the feast?
(pointed to the door) 5

4 ! 4

5. And what did the kangaroo say as ha pointed to the door?
("Then ko eat worms in the gard4n!")

6. Then what did the kiwi do?
. (out he went., (to the garden)) "

f--

7. What do kiwis enjoy eating the most?
(long juicy worms) .

so 8. &What is a kivii? Take a guess.
(I don't know. Some kind of animal)
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(Now I'm going to ask

PROBES: WOAAT--NARRATIVE

' t

questions about the wom t story.)

17
1. Where did the wombat live?

(on a worw-out road)

2. What happened to th6 roast when it:rained heavily? i

(water filled ruts) wormed deep puddles)

3. What was the road like od.t4 day it rained so hard?
(there itere more puddles than road)

.
.

7

4. What did the wombat th he'a have to 'do to get to school?

ilill
(jump like a rabbit)

5. What did he actually do about' t4ris good ideal kr- h&c! 7,

(got bl.s.pogo stick from.thd basement)

6. And then what did he do?
(lumped happily down the road)

7. What happened as he was jumping down the road?
(his books fell). (in the water)

8. What is a wombat? Take a guess.
(I di5E't know. Some kind of anima

37
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(Now,I'm going

ROBES: DINGO -- EXPOSITORY

, .

k you some questions about the dingo story.)

.
1. 'What, area dingoes?

(wild dogs)

2. In what country do they liv,/
(Australia)

3. What do /they look like?
(2 feet tall) iow tall/

(short and soft fur) po you remember
(large and pointed eats) Do you remember

(bushy tail) , Do you remember

Row do dingoes and farmers get along with each
(they are enemies)

Why are dingoes and farmers enemies?
(because dingoes kill farmers' sheep) (for

4.

5.

6.

anything
anything
anything

other?

What did the farmers do to keep the dingoes away?
' (built a fence) (wire) (6000 miles long)

'lie Armerit rke,
7. Where did t.henbuild .this fence?

(around the desert)
4P

46.(an.;ivi 1.41.u.re.i-ikab'd4c1

8. Why didaAer"build the fence 4m:wadthedesert?
(because that's where most dingoes live)

9. Does th ence keep the dingoes away from the sheep? Why (not)?
(no) ingoes are cunning (find ways through the fence))

10. What happens when the dingoes get through the fence?
(they get the sheep)

about
about
about

their

their

their

A

4

"

38

fur?
ears?

tail?
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PROBES: KItrl- -EXPOSITORY

A\

.(Now I'm going to ask you questions about the kiwistory.)

1. .14hat is a kiwi?

(Winless) (bird)

2. In what country does the kiwi live?
(Australia)

3. What does the kiwi look like?
(wingless) Do you remember anything about its wings?

(long beak) '11 Do you remember anything sbout its beak?

(feathers) (like silk thread) Do you remember anything about its feathers?

4. What are the kiwi's feet like?' How many toes?
(I don'x know) (three)

5. What doe's it do to find food?
(taps feet on soil)

/

6. What does the t apping the kiwi makes sound like?
(a noise that sounds like falling rain)

7. What does the sound of pattering rain cause?
(earthworms to come up out_of the ground)

8. What happens when the worms appear?
(the bird eats them)

9. Can the kiwi fly?
(no it's wingless)

C
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PROBES: WOMBAT--EXPOSITORY

(Now going to ask you slime questions, about the wombat story.)

1. What animals do wombats_ look like?
(like ground hogs)

2. -In what, country do "v ombats' live?
(Australia)

3. Would you describe what they`
(built low to the, ground)
(small eyes and nose),

(almost no tail)

What. do wombats eat?
(grass)

4.

5.

iook.like?

'1

What do they use their large front
,(to chew on roots and.baTk)

6, What are their legs like?
(short)

7. What are their claWs like?
(strong digging claws)

;21

Ij

I a A

Do you remember taw they are built?
.Do, you remember anything about their

eyes? Nose? l
Do you xemeraber what their tai). is like?

.

teeth for?

8. What do they use their claws for?
(to burrow a hole in the, ground)

9. Wily do they 1Zrrow-A hole ,in 'the-groundl---
(this is where -they live)

10. Who moves 'into old wombat holes?
(rabbits)
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The kiwi is a wingless bird atm-Australia xith a long beak and

feathers that are like silk thread. The kiwi runs on pet that have
. three toes. 'Do find food, it taps its feet on the soil to make a noise

that sounds like falling rain. The sound of pattering rain causes

earth staras to 41pre up out of thIl ground. Men the kiwi taps, iorms

appear and the bird eats than.
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Dingoes are wild dogs that live in iwbtrails. They ate aboute6

feet tall with short soft.fur, large jaainted.ears, and bushy tails. The

-dingo is the faimexs' enemy because it kills steep for its, food. %b
.

p the dingoes away, the fanr_rs built a 6,00 fends around

the' desert where scat dingdes'aive. But the owning goes find ways

thrOugh 'fence "to get to the flocks of sheep.
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The New Guinea cuscus is a bug eyed animal about the size of,a house

cat. it is cow-red with dense fur except .for the lcwer half of Ats- tail

which has ridges-to help it hang on branches of the eucalyptus trees. These

ving creatures rest aloft during the day cn tree lircbs or in hollow

trunks. At night, they scogt. for food 63' eat. The cusses carry their

young babies in pouches like the garcos.
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The ntrybat is an Australian anteater with white bands across ir
bfek.: Without its bushy seven inch tail. it is slightly, largeillthan rsa

.-rat. It has a dark ihripe-tbrotxp each of its ey drawing attention to
A

its sharp pointed nose. Its long sticky gun can stretch several 'inches

1-to easily catch thousands of teimites Which it Licks up each day: Nuibats

do not have pouches so their babies cling to the mother's belly fur.
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. The cushy the size of a house cat; is a bug-eyed dnsely-f=ed,

. .

anileal from 1436* Guinea. It inhabiteeucalyptus trees and anchor; itself
. 4 A

to the-branches by its prehensile tail, the laser half of which la hairless

and covered with traction ridges. These 'Sim-moving nocturnal creatures

relax by day on tree lirrbs or in hollow trunks, and they forage by night
.1"

for food. Like kangaroos, the alscus'carzy their newborn inspoUChes.
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Example Test Booklets for.Experiment 2
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. The kiwi- is a wingless bird from Australia with long beak arid'
_

.4444..if
^ 4 4

f that are like silk thread.
.

kiwi runs. on feet that have
. . r

three toes. %-.) find. ood, it taps its'feet on the soil to make a noise
4

00-

yt sounds like galling rain. The sound of pattering rain causes

earitilms to =tie up out of the gipund. When the kiwi taps, worst

aepea and the bkrelts them.
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Please write everything you remember about. the kiwi.
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$ The kiwi is a wingless bird frail Australia with a' lcog beak and

feathers .that are like silk theead. The kiwi runs on feet ?hat have

three toes. lib. find food, it taps its feet, cn the soil to make a noise

that sounds like falling rain. The sound of pattertng rain causes

eartinpnrs to care up out of the ground. then the kiwi tips, isitmrrs

appear Enid the bird eats then. .
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Please write everything you reri3nber about the }kiwi. I
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The kiwi is a wingless bird Australia with a laig beak and

featherd that 163 like silk
.....

. The kiwi.ruhs on feet that have-

three toes. TO find food; it ps its feet an the soil to rake a noise
. .

that somas like failirig pink The sound of pattering rain causes

earthortris to ccrre up out of the ground. When the kiwi taps, worms
4 4

. appear and' the bird eats them.
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Please write ever/thing you r x about the kiwi.
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PICTURE WITH and NO PICTURE

' Hy name-fa -A-riene-r--1-atephich is
a '

. interesteg in working with publishers on developing stories for 4th graders,
.

ft

and we would like yout help. What we are asking you to.do today has nothing
I

to do w ith your classwork; it is not a school test.

Please listen to the following directions yery carefullyy'I will

read 15Lj!En!s112HEL2215TI I will'answer any questions you might have.

balk> Each of you will be receiving two booklets with stories. Some of

the stories have a related picture on the dame page; some do not. Each

booklet also has some blank sheet", a maze,

sure thakiatir name is on the front of both

the booklet that has a NUMBER 1 on the top

and a linedsheet of paper. Make
.

bookle ts, and that you start with
4

right-hand corner. Please fill in

the blanks for your school's and teacher's names.','""

When I'say, "We're ready; you may begin," please open your booklet

the story page. Please read the story carefully, trying to remember as
.

many of the details as you , because we're going to ask you to write down

what you remember. You may take as long as you wish to read the story. YOU

may find §ome words that are difficult.' Try to figure out the meaning as

best you can and continue reading. When you have finishe4 reading, please

-, turn to the next page; you may not go back to the story-once you have turned

the page.

On the next page, you will see a series of dots. Please follow the

numberdwknd connect the dots. When you have finished the dot picture, please

(-)

turn to the next psge, which is a lined sheet. Write down as much as you

remember from the story. Don't Wbrry'about spelling or punctuation; we are

only interested in what you remember about the story. Please write or print

neatly; we will need to read you'r stories later.

destSa:(wait fOr my signal to stant the second booklet. When you have
V4

.

completed the second booklet, please vrn it over and wait for me (or your

teacher).to,come and get it: While you're waiting for someone to get your

When you have finishild,the booklet, please turn it over on your

4
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booklets, please find some q4iet
.

Work to do at your desk until everyone else
..7.

is ffnisheda Ai)

Are there any questions?

ODIVe-out booklets.)' gi

Ai,ease check for your name and Number 1 on the front of the booklet._

Write in your school's and teacher's name,And do NOT open the boo until

Ji

I tell you.,

a
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We are ready now; you may begin. .
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PICTURE BEFORE

e

Hy name is Arlene. I am here today representing a group which is

interested in working with publishers on developing stogies for 4th graders,

and we would like your help. What we are asking you to do today has nothing

to do with your- ciasswork; it is not a school test.

)1. Please listen to the following directions very arefully. I will

read them through once and then I will answer any questions you might have.
.

Each of you will receive a booklet that is made up of many Eiges.
,

Fizst there will be a picture to study; then there'll be a story related to
.

that pictUre. In addition, the booklet has a maze and a lined sheet of paper. ) .

Make sure that your name is ere front of the booklet and that you start

with the booklet marked Numbeilat the top right-hand corner. Please fill
. 1

in the blanks for your school's dnd teacher's names. . .

When I say, "We're ready; you may begin," please open your booklet

to the picture page. Do not go any farther until I tell you. Then you will

turn to the story page. Please read the story carefully, trying to remember

as many.of )1 he details as you can, because we're going to ask you to write down

JI.
. . .

what you remember. ?Lou may take as long as you wish to read the story. You
1

may find some words that are difficult. Try to figure out the meaning as best
... .

you can and continue reading. When you have finished readilige please turn to
. .

the next page; you may not go back to the story once you have turned the page.
....

On the next page,, you will see a series of dots. Please follow the

numbers and connect the dots When you have finished the dot picture, please
., ii C

turn to the next page which is a lined'sheq. Write down as much as you

remember from the story. Don't worry about spelling or puirctuatnt4 we are
. _. ..-

only interested in what you remember about the story. Please write or print
Ablit

,

:
. 0,

'11 neatly; we will need to read

-

yoaraorie.1s later.
.

.

7... 4 4

.
When you have finished the bopklet, please turn it over on your

. ..

.desk' and wait for me.(ory 'toteacher) to come and get it. I willi then give

.A.

you another booklet, and WeM.A, do the same procedure again. While you're wait-
'

ins for mce,ip,collect your book, pleAse find some quiet work to doast your desk

.
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untiLeverydne else is finished. ,

,4!)

Are there any questiOns?

(Give out booklets.)

r

Please check for your name on the front of the booklet"! Write in

your school's and teacher's name, and do NOT open the booklet until I tell you.

We are ready now; you may begin. Pleade turn to the picture page,

and do not turn past this page until i_savo. Remember that this piCture is

related to the story that follows. (Count 5 seconds.) O.K. Now you can turn

to the story page, and continue as wesaid earlier.
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