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Two experilents were condugted to ezplorb the role of
pictures in conppehension and recall of written text and the effects
of pictures on ®ye movement patterns during reading. conducted in a
laboratory setting, .the first experiment examined the effects of,
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no pfbture) on free agd probed recall. Subjects vere 48 third and
fifth grade students. Although the results indicated no effects of
picturds, grade level, or text type on recall of text, there wvere
significant reading level differenges in free recall and in certain
eye movement patterns. The rated inportance of a syntactic text umit

r.uag significantly related to free and probed récall as well as to eye
movement patterns, and interacted significantly with reading level

, and text type..The second experiment was conducted an & ,classroor |
setting with 185 fourth grade students. "To furthet” exarine N \:
picture-text interactions, the original three picture conditions were
tompared using expository texts that were easy to read d similar )
texts rated more difficult. Written free recall vere ‘
analyzed in terms of relative fmportance of differedt text units.
Again there were no main effects of pigtures, but $ignificant
interattions were found among reading level, 1hportance level, and .

: picturg condition. (luthor/RL) . ’
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.text units, Again there were no main effects of pictureé but there wa$ °

facflitating or disrupting comprehension of text. Picture effects are
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+ This is the final repqrt on 2 two-year grant to examine the roie of
plctures in comprehending and recalling written text and the effects *
of pictures on eye moveient patterns during reading. Two experiments .
were performed, each exploring the fnterrelations among several variables. .

3 L4 -
» .

The first experiment was conducted in a laboratnry\setting For

. skilled and less skilled readgrs in third and fifth grades, we examined ., ! -

the effects on free and probed recall of three picture conditions (pic- .
ture before text, picture with-text, and no picture) and two text types

(narrative 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 gost hoc
analysdd, the rated importance of a syntactic -text unit was significantly "
related to free and probed recall as wéll as eye wovement patterns '
and interacted significantly with' reading level and text type. Experiment
1 suggested ‘that there are interesting interactions to pirsue ..
among reading leyel text importance level, and pisture condition.

The second eipériment was conducted in the more naturalystic end
vironment of the classroom. gg‘ﬁdtthet exanine picture-text interactions, |
we compared the original three picture gonditions using expository
texts- that were easily read and ‘those rated as more difficult. Skilled .
and less skilled fourth grade readers partigipatedj Written frée recall
protocols were analyzed, in terms of welative impdrtance of différent

a sigiificant interaction amorg reading level importance level, and . -
picture condition. . o . ’ T
\ S s P
Our results indicate that there is no simple effect of 1 trations ,

defined in, part by the text structure and, the skiIl of the reader.
These results reinforce the need to refine reading models and their é
experimental effects so these interactigns can be exaliined with increased 4
precision. y ) N
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Recent research in psychology, 1inguistics, and artificial 1nte111— '
gence has made it inereasingly clear ‘that readérs or listeners construct
the meaning of disdburse by integrating ihformation gleaned from the
. written or spoken text with their own previously acquired knowledge.
* Readers and lispeners use, clues provided by the texts, and these clués
nay include not only the words and stryctire of the text but also any
relevant extra-lingulstic information such as knowledge about its speaker ,
. or writer and the context .in which it Was produced‘ Jhe task of compre-
) i hending is then one of r cognizing these clues anﬁ.combining then in a
: way that most nearly ¢aptures the meaning intended by thé speaker or LA
. , writer, It would seeh that oral language situations generglly provide
- a far richer and more accessible set of cogprehension clues than d .
- written language situations, and that inabilities to_compensate fzg this
differeace may be a source of reading difficulty. Contrasts betwéen 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 tdé compensate for the relative lack of explicit
clues to meanipg. Our goal in thefresearch reported here was to examine
the role of pictures in the process of reading compreheﬁsion and recall.
‘ ]
Oral language situations generally provide more 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, he or she shares a single frame of time and space
. ,with the speaker; this allows for much of the speaker's meaning to be'in-
ferred frol 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
prosodics. Further, the child typically knows the speaker, and, perhaps
wore impdrtantly, the speaker knows the child; thus, the linguistic ex-
. change is often custom-tailored. The topics of conversation tend fo be
. . concrete or at least about referents that are already familiar to the
child. Finally, the situation is interactive: the speaker will often .
. kiiow when the listener, doesn't understand and will then try to clarify
the message,,or\alternatively, thgi\istener can wsk questions of the
speaker. . " /
- L] ‘ .
By contrast, written text. +typically carries none of these clues.
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. Except for punctuation, the.only basis for segregating phrases ,
and clauses is syntactic competence. The author is neither present nor
. known? the text is impersonal. And, although the material in primers
is gdnerally 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 SubjéEt matter tends .
.. to be new. Finally, because the author is, unavailable, readers must,
", have strategies for recognizing and overcoming comprehension difficulties
on their owns .




* Thus, in contrast to the speaker and listener, the writer and reader
only have words to work with agd this requires that certain adjustments
be made by each. The writersBﬁst be much more thorough and precise than
would Be nécessar} in conversation. Given the lack of extra-linguistic
support aqg the fact that the writer can presume very little about the
knowledge ‘of the reader, he or she mu$t explicitly describe many_ details
that would probably be taken for granggd in a face-to—face interaction.
In addition, the writer-must gcarefully structure descriptions S0 as to

. communicate the inferrelations” among details and thedr relative import-

ance to the overall theme. Further, as the number of explicitly in-
troduced concepts increases, sO too must the difficulty of keeping them
straight. Thus, the wliter must be meticulous in,the use of pronouns /
and other referential or, anaphoric devices. All of this aBsumes that

. ) readers have a-degree of linguistic sophistication that is rarely required

in oral language situations. Such %,Eonception of language comprehension

would make pictures an attractive aid to text processihg. Plcturgs can

provide clues to meaning otherwise missing in the written text, thus some-
“"Phat narrowing the gap, at least in theory, betwgen oTral and written

o ‘language situations. ° ' P N

,0n the other hand we also speculated that pictures can offer only.
rather coarse depictions of the quite precise, albeit portentially in-
accessiblgy information ‘provided in written discourSe. Fine nuances,

, abstractions, and compiex interrelations often can.only be described with
words. Fo?'the'good teader (i{.e., one who can automatically recognize
words), plctures may be superfluous, unnecessary since accurate intér-

< pretation of the words plus text-based inferences ought to be sufficient
for ‘gaining literal meahing. Moreover, for the efficient reader, so
little effort is expended on lower level processes, that there‘is usually
ample ¢ime during which available attention anfl memory resourgfs can be

LY devoted to.higher “level analyses such as making inferences dnd evaluat-

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 tHe "limited capacity pro-
cessor" model of reading, then-the poor inefficient reader would probably

. , exhaust the bulk of: his or Fer resources on lower.level text processing -

, leaving none to devpte to higher processing of text and pictures.” Thus *

ve 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. What's more, if he or she cKooses to do'sq, it nay

.be at the expense ‘of gaining detailed literal meaning of the text.

Thus, pictur%? may not helneand nay even hinder’ text comprehension.

Are Pictures Distractors or Facilitators’ . '
l R I'd .

guggpfgﬁfor and against adjunct illustratiOns have been clearly

ted in the research lbmgratudre and yet not successfully tested with re-

ect/zo childrén’s comprEhehsion of text. As we have mentioned, pictures

L are considered nislealing ‘diStractors because they attract attention away
from the. prifted word whose accurate identification 1s necessarg fpr under~

standing the text (e.g., Samuels,’1970). Similaé}y, if we agree that the
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reader, has limited information processing capacil?, then ﬁ&cture analysis -
would ude attentioral and memotrial "space” that might mere appropriately

be apﬁiied»to processing graphemic, syntactic, and semantic character-

4

istics of text. ” . ' . o
. , . .
Conceived of as comprehensio: facilitators, pictures provide a source
of rextra~linguistic information that aid grasping the meaning of a text .
(e.g., Denburg, 1976~1977), Illustrations provide information th4t is
redundant with the text but in a form readily comprehenfled by those
familiar with the conventions of pictures and the methods of "reading" ,
them. Tpe child's interpretation of the- pictorially provided cues should - '
aid the ongoing analysis of the textual cues which hold the specific mean- -
ings of the discourse. . - . ©
* Unfortunately, the results of past research do not clearly support
either of these viewpoints; Three studies have found that picfures *have
no significant effect, K either positive or negative, on readers' compre-
hension.” Pictures didinot affect posttest ‘results for first, second,
and third graders using basal teaders (Miller, 1938), nor did sixth and
seventh graders' text comprehension benefit from pictures illustrating 4
expository texts (Vernon, 1954). Even specific direttions tq use a pic-
ture did not help third and sixth graders' understanding of @¥par
graph's main idea:(Koenke, 1968). ) T ) .
In addition to this inconclusive research, the findings of some \
\'\Qgggigq contradict those of others. Welntraub (1960) found that pic- s T,
jpures hindered second graders' comprehension of details and miin ideas -
presentéd in a basal reader. But the elementary school children in .
Halbert's (1944) study recalled more rélevant ideas from stories with :
pictures’ than from those without. Part of the confusion in the picture-
. text reséh:gh may lie in the relationship of the picture to the text
content. Halbert noted that pictures augment comprehension more when
they are more relévant to the story. Peeck (1974) found that pictuxes .
Facilitated fourth graders' performanceson questlions concerning illus-
trated garrative text content and picture conteat, but performance was ]
not facilitated for unillustrated text information. On the other hand, .
Wardle (1977) found no differential .influence on seventh graders' sci- )
ence text comprehension’from pictures with differing, amoutits of text- . s
: relevant information. ' T s . ’
Another dmportant variable to consider in interpreting the research
is the reading ability\hﬁ the student. The preceding studies mentioned
_did not dnalyze this important variable. MHowever, Bluth (1973) found
.that good second grade readers profited from pictures on two cloze .
passages, whereas poor readers performed equally well with or without | A
picturés. Wardle (1977) foynd the reverse of Bluth in a study.of older oy
seventh grade subjects and expository science texts. Pictures facilitated, »
the comprehension of poor readers but did not affect the good readers'
performance, , Perhaps younger good readers can use the information pro<
. vided by pictures better than younger poor readers, and perhaps older
good readers have no need to use pictures which are still helpful. to

older pgor readers. .

-
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The picturgrtext 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- .
istics of the reader, the pigture and téxt, and thé demands of the task. *
- . We need to consider interactions ‘of reader characteristics such as age
’ +and reading ability as well as picture-text charaoteristics such as text .
type and picture relevance. And finally, a real-time measure of picture- *
text processing such as that provided by eye¢ movement recording during
, reading should be quite informative with respect to when, how, and for
whon pictures affect text processing and text recall.

. The two experiments we discuss in the remaining sections of this
K report were originally designed to resolve some o aé the conflicting evi-
dence in ‘the research literaturé. It became cleef to us early in our .
work that imstead we needed to gather some additional basic information
on pictures and text: comprehension so that we and others might continue
'to sort out the coiplex dynamics involved in picture-text processing.
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N ". ' _ EXPERIMENT 1
. - f . v ‘ ' .
. Thé purpose of Experiment.'l was to examine :the effects on reading
."comprehension of three picture’'gohditions (Picture Before Text, Picture
. With Text, and No Picture) using two text types (Narrativewand Exposito;y)
for two grade-s (Third and Fifth) and two reading levels'(Skilled and Less
Skilled) 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 g free re-
. caM® and a probed recall measure. Additionally, ‘the study included the
recording of readers' eye movement patterns while viewing .the stimuli
“in order to examine more closely readers' actual use of pictures and
their effects on the reading process as ft occurs. Therefore, whether.
the pictures were distracting or facilitating, we could examine how the ;
' . reader used the picture during the reading task. -
- ’ ’ v \ ‘. ’
.- Method .

- -

&’ = [ ..
Subjects ! - . . r ' '

L Third and fifth gradeé volunteers were obtained from two middle-class
Boston subutbs. Reading comprehension subtest scores from the Stanforxd,
Achievenent Test and the California Achievenment Test, administered by
the schools, were ysed to define Skiiled and Less ‘Skilled reading groups

+ within each class. The Skilled xeaders scored frdm one-half to one and
ohe-half years above their grade level, while, the Less Skilled readers
scored between grade level and one year below. 'Forty-eight children
participated, six in each treatment cell. ) . ; .

~

. . '] . n? L]
A .Materials , . / .,

- Texts. °"Six reading passages/\were developed, three expository and
three narrative (see Appendix A for texts). ALl texts were written at
a 3.3 Spache readability grade level with five sentences and 72 to 74 .
words. Each expository text described a different Australian animal
. 2 whi It we assumed was unfamiliar to our students: the dingo; the Kiwi; |
the wombat. The narrative texts were adapted from existing gtories, +#
although the main character in each was again ap unfamiliay Australian
animal. There was little in the narratives’that described the character-
5 istics of the main character, although each picture depicted ‘the angmal.

-

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 extrane-
ous informatipn. For the narratives, the main action ox immediate rgsult
. of the action whs depicted. For the exp@sitory texts, each animal was
* shown with as much visual detail as was employed in the text, and the

animal was dépicted participatiag in the activity descyibed in the tgxt.
O ! . v
/ . . i 1 .- ‘ . ‘q r .
» Y e - &
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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 clement at 10 pitch and enlarged 200% so that 1° ‘

' of visual angle subtended 3.15 character spaces. The distance.between *
lines sybtended 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 was present,

WWith or-qithout text, it, appeaxed in the lower half of the display.

« Apparatus ! T, T \h“"jﬁ\\L\_J .o

Gulf & Western Model 1994 Eye Hdbement Monitoxring System was employed
té redord eye activify while students read the passages. Each child sat
in a comfortable adjustable chair about three feet from the stimulus dise
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" from,
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 mirimum duration
of 100 msec. and a maximum radius of_about 1 degree. PN

-

Procedurxes , . - v
After-a student was settled into the experimental situation and the

+ recording equipment was calibrated, a warm up ox sample text without
illustration was shown, followed by four short comprehension guestions
to insure that the subjects would read the.targets texts carxefully T
(see Appendix A'for warm up text).- Subsequently, a set of three-stories
(narrative or expository) were presénted one after another with no in-* *
tervening questiote, Every $tudent read three texts, each under a dif-
ferent picture copndition: Picture Before Text; 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 coupterbalanced acrods individual texts, and the ordex v
of presentation of texts was counterbalanced aaross students.

nstructions. were given to .read and 2ook at the materials as though

the stories and pictures were in a school ¥3ok. 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
their reye movements were recorded.

After thé 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 timeﬁ in the order that they wexe presented.
_Following the® third story, the student was asked .to answer a set of .
questions for each story, again preserving the order of story presenta-
tion. The questions probed for: information at the clause level and
sometimes. the phrase level, and every clagse was probed (sce Appendix B
for questions). . \

. H - . - . . . \
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For analysis, each stiqplus text was divided into the syntactic units .

of independent. clauses, depetident clauses, and plirases. Scoring credit

vhs given for.a unit if the recall protuvcol contaiaed information given
in that unit. Interrater reliability was .95 for [free recall and .98 for

probed recall. . . ‘ -
(] .4 ; , \ ' .
) - Results . )
] . .. \ - *

L]
-

The free and probed recall data wete analyzed by four-way ANOVAs for
each separate‘%ext (Dingo, Kiwi and Wombat) with main ts of Grade

~ (Third vs. Fifth), Reading Level (Skilled vs. Less Skilled¥, Text Z!E

(Narrative vs. Expository), and Picture Condition (Picture Before Text,
Picture With Text, vs. No Picture). The dependgnt measure for these
analyses was the percent of syntactic units correctly recalled from a

‘text. The main effects of Grade, Text Type, and Picture Conditien were

not signific¢ant for either free or probed recall. Reading Level was a
significant effect only on the free recall of four out of the six texts

"(p € .01); that is, Skilled readers spontaneously recalled a greatex per- ,

centage of the passages than did Less Skilled readers, regardless of grade,
text type, or picture presence. When we compared reading groups on probed
recall, the Less Skilled readers closed the gap and recalled almost as °
much textual material as did the Skilled readers. Tables 1 and 2 pfesent
the mean free recall data for Skilled and Less Skilled'readers for all

texts combined. . . .
- . ‘ - . fad .
- . . * -'h‘ . N ’f
. s ' "+ Table 1 5
"

}‘ Percent of "Textual Units Recalled Correetly
on Free Recall Task for All Texts Combined

- .
[y 2> - [N ’
. .

* L

Importance Reading Level . )
Level "Skilled " Less Skilled . Total:
> : : ' —

High . 36.4% - 18.6% - 27.5%
Low: - 17.7 10 T 141 :
27.0 - 1‘4.6 20!8 ¥

* »

[ ' }:- - )
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v Tablt-‘- 2 . . T " )
. Percent of Texl:ual Units Récalled - .
) . Correctly on Probed Recall Task . . .
. s for All Texts Combined ..
Imporpt.ance ' Reading Level ) e,
Level . — Skilled ‘Less Skilled . Total .. ,
- - — - - . . .v‘
High - 58.00 T . 45.2% 51.6% .
CLow 31.9 2843 . ( 30.1
t \ ) . -
Todgl * 44.9 36.7. ‘ 40.8 * ‘

| -

Although Text Typz was not a significant effect in ofr initial.
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 syhtactic units
in importance quartiles from least to most important. The wode ranking .

_2xas used then to classify the relative importance level of each textual

unit. Por analysis, the higheést two quartile ranks were collapsed and

the lowest two ranks were merged to form the within-subjects variable

of Twportance, Level (High vs. Low). For example, in the sentence .
"Dingoes are wild dogs that live fn -Aﬁstralia,“ the High Importance
material was "Dingoes are wild dogs” and the remainder of the sentence
was.classified as Low Importance information relative to the text as a
whole. Split-plog ANOVAs were used to 2nalyze the comprehension data '
for all texts cambined, with Importance Level as the within—su'bjects .
variable and Reading Level, Grade, and Text Type as the between-subjects
matn effects. s

. I

. s .

The main effect of Inkmtance Level proved to be highly significant
for both free and probed recall, F(1,40) = 76.05, p < .001; F(1,40) =
100. 58, p <.001, respectively. The students recalled a significantly '
larger percenfage of text material ranked High in importance as opposed ™
to Low., Importance Level also* showed a significant] interdction with
Reading Leyel for both’ free and probed recall data, F(l',liO) R 11.97,
p €.01; F(l 40)= 4.53, p < .05, respectively. Both reading levels re-
called High Importance units better than Low Import&nce_ material, but
there ‘as a much greater discrepancy between Skilled and Less Skilled
readers on recall of High Importance information than on the Low JImport~
ange text (see Tables 1 and 2). . .

Pinally, the Importance Level x Text Typd interaction was significant
for probed recall and just missed signific:m/ce for the free recall data,

» ' L
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L., . E(4440) = 30.31, p < .001; F(1,40) = 3,79, p = .059, re?(e':tiveiy.' High
res Importance’ units were better recalled than Low Importande material for

L both text types, but the discrepancy.between recall of high and low upits

wag much.greater for the Narrative than for the Expository texts. For®
, ‘Narrative passages, the difference in recall of High and Low Importance ,

"3 * . . _
- ; materilz‘u: «tas much lzzlr.'ger- ‘tl;ian.fox'r the Exposito passages. . 4 K “
< R Ex_g_ Hovement.Patten:s ' .- ' !‘ B .
. " Eye movement datd were analyzéd by means ro,f a split-plot ANOVA with ..
o, “ Text Type (Expository vs, Narrative), Grade (Third vs. Fifth) and Reading "ot
e, Level {High vs. Low) as betWeen-subjects variables, 'and with Picture _
v T Condition (Picture Before vs.'Picture With vs. No Pictuse) a}d Importance
e A Level (High vs. Low) as.within-subjects variables. The dependent .variable
. [ in _this Bnalysis was fikation time perl‘ﬁext,ch,aracterfﬂ)i‘.s peasyte wag
we ., dasigned tp adjust for the fact that the pumber of character, spaces that
e - were included n High Importance text sectfons exceeded.those in Low,' .

A },;“i N Importance én'eas; It also’served.to remove any bfas due to slight vari-
- ;at*ns i the number of characters across the individgal texts.

”
-

= L .JIsble 3 presents the mean fixation times as well as a summary of the

. r)aln effects of the eye movement analysis. Ih gereyak, forxward moving
e fixations consumed 123 gsec of fixation time per.text character, while

reg}esﬁions (1.e,, fi:(a_l{:d.ons whicktake the reader bacl:: _into the text

to reread) dccounted for 28 msec/charactex: Thus 20% of xeading time

was taken 'up by regreSsions. | X

N \ . ! ? . . .
., Surpgisﬁély, .éxpo'é\itory text appeared to be read somewhat mQre
raptdly than narrative text, although the analysis of varifhce revealed
that the differences een expository and narrative fixation times
‘' were no statisttcally sig@gnt': Thus. we c&nnot conclude, that the
. ] variatibn of tex® type that”V%as employed in this study was associated

with differences i duration of fixations. ’ - ¢ oo
», W " * -’ . - » . - . ' . ’

. . Analysis of Grade I.g\vel differences revealed that the Third .Oxaders .
exhibited significantly longer fixation times than the Fifth Graders . -

. ‘(see.Table 3). .This was_true .for both forward fixations and yegressions, .
'b_"' . -F(1,39) = 7.67; p < .01;7F(1,39) = 4.32; p <’.05, respegtively. -+ -, -

, Figation times were also found to g'significantf}? related to.Read- 7
N . ing Level. Skilled readerd consumed 104 msec/character for forward*fixa-
e tions vhile Less Skilled readers required 142. msgc/ character, F(1,39) =

< 13.31;,p <.001. On regr¢ssions, tlere was a significant Skilled group .
" versus Less Skilled gioyf discrepancy of 12 msec/character, F(1.39) ="6.17,

‘E <:05. '. .\ N ‘- ] -ﬁ .‘ . > - ¢ ., ,
\ * ! San <t v M Soo “ ) C o
fﬂ Pixation time on the texts differed only slightly as a function of

.ﬁ

)

- ~.

. Plcture Condisiorf, and the sm3gll differénces that did octur were not
sta-m%i:’ally significant (see Table 3). Thus the data provide no evip . °
o s dence thdt pictures are either a help .or a hindrance'with qespeh.‘ to |
: overall speed’ of reading text, Sy . .o .
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’ ' S o - Table 3 b, r
. ¢ . 4 - Y . ’f T - o * . . v
. ?? i * Mean Fixation Duration (in.msec) per Character - ¥ z
.\: ‘ T ) L ’ ) ’ '
; . <. - "Porward - ) ) '
) ' : Fixation$ - Regressions* y ..
, ' (in tp'sec’) (in mgee) .
- - - b - « " ’
» LR . :.. N -
. All Texts » 123 28 . b
. Exposifory o 118 2. L
oo Narrative . 1129 30 - . .
- ' - - * .
. Third Grade 138 . A 33 N ) .
g Fifth Grade ' 109** - . B ST e
. . Skilled-Readers - ,° 104 - 22 g K l
A ", Less Skilled Readers . . 142 3% S T
\ . ¥ ¥ - ’ o . -
“ . . - ) . .7
Picture Before F 135 " RPN . X
) .. Picture'With . 123, ¢ 28" _ PG
. No Picture 123 * o 26 - L o
A t rd L -
High Importance "126 g , ~ 29 . -
, Low Importauce 121% 27 oo, 0 ’
‘\ kY v - .. .. '. » 'o . '
Lo C. o . . ) . ’
' P * ' < 05\ . ;t . . . - . . ) ) —
(I 'f ) - -R .- ~— * ’ - . .
- " * [y o ’ .
» ! ‘, *.R‘ < 001 * . v s . . »
- .“ \\_ : . «
xRk, ) N . ' .o -
' o L 2 < 0001 ! . ] ’ s " v
* * N - A o :
. * . ,
' T On the average, the subject"s deyoted longer fixations to High Im-
* portance areas than to Low Importance material (see Table 3). This effect
was statistically significant with respect to forvward fixations,
" P(1.39) = 5.12; P £ .05, but this finding did not prove to be statis- .
s . tically significant: for regress:lons. 4
. e
i For regressions, three two-way interactiehs were siﬁnificant in the
) ANOVA analysis: Reading.level x Picture Condition, F(2,78) = 5.11,
. . S A ¢ 01° Grade x. Importance Level, F(l 39) = 5.19, p. < .05; and Reading
- :__ ) ' «* ’ ) .
. » . ‘ .
- '- -« * . - . 14
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] Level k Importance Level, ‘F(1,39) = 5.83,._2 € .05, .Tables 4-6 present
. the mean regregsion times (ih msec) for these interactions. )
- Table 4 demonstrates that Skilled readers’ exhibited similar re-
¢ e 'gresgion‘tgpéh within the text regardless of Picture Condition. However,
. the regression durationg of the Less Skilled'readers were longer when a
i picture was presented, pither before or dyring the text display. Thus, |
R pictures appear to'promote Ionger regression times among Lesg Skilled
readers. This may reflect extra time required to integrate additional
pictured iﬁfotmatioq. . ) .

Table 5 shows that Fifth graders fixate longer on High Impd}taﬁke
_areas during regressions, while Third graders do not differentiate by
\\ . importance. This result suggests that the older students have a_greater

tendency to regress to the text highlights than to details. ;

+In'Table 6 we séE‘f;;s Skilled readérs exhibited longef regression

times on High Importance areas, vhile the Skilled readers showed a slight
“tendency in the opposite direction. " This finding may reflect the fact
that the.Less Skilled reatlers spend a great deal of that regression time
on the unfaméliar_wdrds {e.g., .animal names) which tended to fall in the
areas of the” text rated as High Importance. )
Eye Movement Patterns and Recall -
& . J

We #re currently analyzing the correlationé_of our two data sets to
N determine whether a-reader's scan pattern ovér a text ds significantly

) related to recall of particular text or picture information. We have )

P analyzed in more detail, however, the Picture With Text cohdition. Although

: pictuges presefited with the text stimuli did not sigq;ficantly facilitate

¥

d/;gggll_gnerqll, the eye movement data‘showed that the pictures were ipdeed
. ooked at by the majority of the students during tlie 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
- vPound no signfficant differences betwzen Grades, Reading Levels, or Text
, Types. THis, although picture usage varied from 0% to 20% of viewing
time with an average of 5.6%, no strong systematic relatignships weres
found with Grade Level, Reading Level, or Text,Type. .

. The eye movement analysis of the Picture With condition identified
a wide rdnge of picture usage patterns which crossed boundaries of grade,
. reading skill, and text category. Eight percent of the 48 children :
. ignored the picture. completely. Seventeen percent looked at the picture
' both before and after féading but not while reading the passage, .while
23% either examined the picture cég@letely before or after they read the
. text through without interruption. Finally, 52%Z of the children %n-~
- terrupted their reading at least once to scan the pictuxe, and within
this laat group, half of the students left the fext mcre than once to |
scan the picturg. Thus, picture usage i the Picture ¥With conditfon
. was idtosyncratic with no suybsample’ showing a consistent homogeneous
i picture viewing pattern. "Qj . ‘} ’

-~. . ' *
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. The interesting findings appear whqn we look at the correlations ¢
between the picture V}GW1HS 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 ,or
- percent of fixations on the pictures. There were, however, significant .
gorrelations between picture usage and recall of Low Importance text °
. units. For both free and probed situations, recall of Loy Importance
text was significantly correlated with percent of time spent looking
at the pictures, r(46) = .322, .336; p < %05, respectively. Tht per- P
cent of fixations on the pictures was also significantly correlated
with free recall of Low Importance units but not with probed recall,
‘r o= .365, p < .01.

»
.
-

" Discussion

— . -
» L]

P Y

"The recall and'eye.mpvement data showed few effects of pictures, .
eitber positive ox negativ®. Pictures did appear to encourage sig- .
. 7 _nifican ly longer text regression durations for less skilled readers,
suggestipg that this reading. group needed more time to integrate pic-
ture information with the text. . Pictures, indeed, may put an extra
% procgssing load on poorer teaders, bot not enough to affect recall as
\ ve measured it. Secondly, during the Picture Vith Text cendition, we N
. found that more attention to the picture related significantly to better
?ﬁr - recall of low levkl syntactic units, TheBe results suggest that pictures
perhaps prowide a mental image to help stimulate later recall of text de-~
. tails which were more difficultuto rememder for all our readers.
. RoANE
+ . .+ The lack of general picture effects nay be a functio of the third
grade readability of the stimulus texts. Because the passages were LS
. fairly easy to decode, the readers were nét pushed to seek extra- *. N ’
) * linguistic information to comprehend the texts. The pictures were not .’
necefsary for efficient comprehension of the material. This interpre- .
tation of. the results would suggest that presgntation of more difficult -
texts, beyopd the readers' abilities, would entourage utilization of
adjunct pictures. We test th#s hypothesis in Experiment 2. Secondly,
- < “Fhe laboratory setting may haye somehow obscured the picture effects,
: =' s0 our segond study enploys. a classroom environment. .
. . Tb our’Burprise, _ftext typt -- expository or narrative --.was not a
’ major factor in either recall or eye mov¥ement patterns. Although
.- . narrative texts were easier to recall,«the overall difference was not
significant. -However, 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 tlrat the readers applied a narrative ‘structure
. schema which Buccessfully differentiated High Impor%ence from %ow Import-
ance information and concentrated their energies appropri tely‘on retain-
ing the higher ranked material. The readers were less su£ ul at de-
termining which textual units of the expfsitory passages wer more im- -
" portant to’understand and recall, so for expository texts therd was 8,
. smaller-difference betueen recall of higher and lower tanked units. d

-
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Perhaps lack of expergsnce with expository material limits the develop-
ment of an effective schema for comprehension of this text type. We

concentkate on analyzing expository texts fuxther in_ Experiment 2. =,

'~ The two reading skill levels differed significantly, as ‘expected.
The skilled readers read‘fastex, with less forward fixation time and.
regression time. The skilled readers recalled more.material during the
Rree recall task but not duting the prébed rgcall task. THe reading
group differences are thus somewhat a function of the comprelension task,
with high_free recall perhaps requiring the better verbal and memory.
abilfties of the skilled readers. The skilled readers recalled thé
High Importance material much better than the less skilled reader’s, even
though the latter group actually spent significantly more fixatfon time '
than the skilled readers did on 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 nuclH more’ spontaneous
recall of this material than the less skilled group. The implication here
is that the less skilled reader with limited resources, devoted a dis-
proportionate amount of time to infgrmation known tq be important. Thus,
we suspect the reader does not suff@r from an insensitivity to what is
important. On the contrary, he seews to know this wéll, perhaps even
choosing to sacrifice detail for the sake of capturing the important in-
formation. Rather than havipg comprehénsion problems, per se, these re~
. ‘sults lead us to, speculate that inefficient, slow decoding may masquerade
. ..as.poor comprehension. Further investigation of this readingﬁlevellim—
portance level interaction occurs .in ogi design for the second experiment.

[

’ Finally; grade level differences did not figure largely in recall or
eye movement data, No differences ogcurred in recall; the fifth graders
" exhibited sigpificantly shorter text fixation durations and a greater
tendency to regress to High Impotrtance areas than to Low. The absence
of third and fifth gradd differences here led to our decision to use:
only one grade level in Experimen} 2, and we selected t& study the‘fourth

grade, that in between the two. ,
. ’ . 1 - ’ ‘ "
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. vw. , The previous experiment found that illustrations had little effect
/ on recall and comprehension of text. Among the several reasons proposed
* Lexplain these counter-intuitive results were the use of a laboratory
t setting and the easy readability of the texts. The second ‘experi-
ment was designed to speak to these and certain, other issues.
) One major aimjof Experiment 2 was to examine the effect of 1llus-,
trations upon comptrehension of text in a natural classroom environment.
The three picture conditions used in Bxperimeht 1 wePe repeated in Experi~’
“ment 2, Picture Before Text; Picture With Text; 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 exXperiment involved two reading levels -- Skilled and
\Less Skik ~- and analyzed recall in terms of the rated importance of .
extual unitd. We wished to examine (a) whether illustrations would help
readers to better recall the highlights or details of a text and (b)
vwhether discrimination between high and low importance material would be v
' 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 Difficilty) x 2 (Reading Level) x 2 (Text Import-
* ance Level) -

-

. * ) o . Method "o [
t % .

. Subiects ' ., -
# ’ - ! |

- A total of 155 Fourth grade children participated from three public

« -  schools in’ Somerville, redominantly lower SES suburb of Boston.
On the basis of reading teacher ratings, stadents were assigned to two

i . . reading level groups: Skilled -- above fqfth grade level reading

, ability —- and Less Skilied -- on, oxr below grade ‘level.’ Stanford Diag-

nostic Reading Comprehension Test scores wera available for 85% of the

participants in the ‘\Spring after completion of this study. The gSkilled .

roup yielded a mean. grade level of 6.1.;..-t:her Less Skilled- group, 4. 8. '

- 1 P .

. . Haterials , . , o .
o , Texts. . An unfapiliar Australian animal was described in each of
’ . five expository passages, “which were matched for length and content/ cite-
- . goried (see texts in Appendix A). As scored by the Spache readability .
ecoefﬁicient, three levels of texts were written, At grade level 3.3 were
v ﬁiwi and Dingo. (both Aiseq in the previous study); at level 4.0 were Cuscus

(e and Numbat; .and Cuscus was also rewritten to obtain a more difficult version.

- with readgbility grade level of 5.3., The passages differed ginly in
- sentente lengt.h vocabulary difﬁ>cu1ty, and linguistic stricture of the
B . sententes (see Appendix c. . . ) -
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: Each siudqnc.readk%né‘low level passage and one high level passage. .
* One group of the Less Skilled fourth graders read the Kiwi (3.3) and
Cuscus '€4.0); 'a second group read the Dingo (3.3) and Numbat (4.0). The
ikil%ed reading group read the Kiwi (3.3) and the more difficult Cuscus
5:3). )
- - A

. Pictures. The texts were illystrated by original black and white
«. 1iné drawings. The pigjures presented information redundant with the
. _ text, with as little supplementary information as posE#®le. Pictures
. for, the Kiwi and Dingo stories were ink renditions of the larger color
; “pictures used in the previous study. The pictures for the Cuscus ang'
Numbat texts were drawn in a similar style (see Appendix C). ’
- . L Y

Test Booklets. All test booklets contained a cover pagelfgr student
data, one reading passage, a connect-the-&bts pencil task, and a lined
sheet of paper. Depending upon the experimental condition, the booklet

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

+ a picture on the same page as the text., Each passage was typed doubly}-

spaced as a singlé paragraph on the upper hdlf of standard size unlined’

paper \turned sideways (i.e., in a 4" x 11" space). The pictures oc-
cupied the lower half of the page, whether presented before or with the
text. Blank pages preceded each picture and each passage to prevent ad-

vanced reading or viewing. ‘ .t . .

j\ -, After the text page, a numbered connect-the-dot pieture of an ab-
stract shdpe constituted a masking task to interrupt the child's short
_term memory. THe last lfned sheet of the booklet was provided for written
-recall. Written instructions on top qf the page requested: Please write
everything you rememyer abouts thg *'text’apimal.” (Examples of the book-
. lets are available in Appendix D.) g : -

" Procedures . . .
The task entailed completing two booklets, one of which contained a
story of low readability and one of high readability. The Less Skilled
fourth’grade readers were randomly assigned to either the Kiwi (3.3/
Cuscus (4.0) texts ar the Dingo .(3,3/Nupbat (4.0) texts. The Skilled
readers read the Kiwi (3.3)/Cuscus (5.3) texts. Half of the students ) .

received the bggklets in AB order, the other half in BA order..

. .Procedyres were developed for the following three test‘%oﬁd%tions: K
Picture Before Text. In this condition, students received a booklet

with a picture appearing by itself on the first inside page. Subjects
were asked to turn to the picturg page and wait until instructed to
proceed. A period of eight séconds elapsed after which students were :
asked to turn to the next page add read the passage at their ovm speed.” -
After the £i¥st booklets 'were completed and collected, the procedyre was

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

booklets wede distributed one at' a time.

] . (34
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Picture With Text. Booklets were distributed with the pictures and
text on the same page. Each subject received fwo booklets at the same
time, and was askei to raise his or her hand “after completing the first.

The test'administr tor examined the finished bpoklet to make sure all
parts were completéd, then instructed the subject to follow the same pro-
cedure for the second booklet. c o,

No Picture. Booklets for these suhjects contained no pictures,
either before or with the text. Two booklets were distributed, following
the same procedure as for the Picturé With Yext cosﬁit;on. !

Students were tested in group settings, usually in their individual
reading group placements. Groups .wexe assigned randomly to either the |
Picture Before condition or to a combined. administration of th% latter
conditions. Students within the combined administration were vandonly
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

L

As in Experiment 1, the texts were divided into the syntactic units
of independent clayses, dependent clauses, and phrases. Scoring credit
was given for a uhit if the recall protocol contained information given , *
in that unit. Interrater reXiability (percentage agreement) was .95 for
the free recall data. "

. =

.

Also, as in Experiment 1, a class of 12 graduate students in educa-
tion ranked the syntactic units in importance quartiles from least to h
most important. The mode ranking was used to classify the relative im-
portance level of each textufl unit, and again; thé highest two levels
and lowest two,levels were merged to form the withih-subjects variable
of Importance Level (High vs. Low).. ~ - . IS -,
Ny . : . S -
. .o Resudts’ )
- F Fi - ’ "
,Analysis of Variance with repeated measures was performed op the
l‘recall data for all five expository texts together: 3 (Picture Condi-
tion) x 2 (Text Difficulty) x 2 (Reading Level) x 2 (Text Importance '
Lével). The main effect oT'Pictuf§\Condition was no® significant (see .,
Table 7). As expected the te%ts which differed in readability yielded '
differences in recall, such that th y passages (Kiwi, Dingo), were
significantly easierefo recall than%?he Hard passages (Cuscus, Numbat),
F(1,149) = 59.47, p & .00L1. , e Skilled readers also recalled sig-
fificantly more ‘of the texts than‘the Less Skfiled group, (F(1,149) = 15.13,
P < .001, and significantly more High Importance text units were recalled

than Low Importance, F(1,149) = 105.9D, p < .001. '~ 1

-

!

One 1nterae§13n was significant ~- Picture Condition x Reading Level x
Importa’ Ldvel, F(2,149) = 3.99, p ¢ .02. Examindtion of the recall !

» 8 .




data in Table 7 helps u%interpret this three—way interaction. For.the
Skilled readers, the prelence of illustrations had no effect on recall .
of High Importance: information but had a negative effegt on recall of

Low Importance material. For Less Skilled readers, pictures presented

both before and with the texts slightly fdcilitated recall of High I
portance text units and very much helped recall of Low Importande in~-
formation. These same recall patterns occurred for both the difficult

and e8sy texts, .

. . .
* T -
. Table 7 LI .
'z Percent of Textual Units Recalled Correctly (all texts combined)
. T -_/ - 1 ’
N ‘ Bicture Condition . A .
\ Reading Importance -
Level Level * Before Text l With Text None Total
Skilled High 52,23 © \ Sh.4% 52.5% ,
. . Py . .
) Low 5.7 ) 315" 4.3 ,
' - s
> Tess High
4 skilled
Low -
[ 4
f ]
- -
Total
X Y
~ ’ b e




.. . PR 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 resylts. Pictures were not simply facflitative of text oy -
prehension in the classroom and the difficulty of the text did not r "
. N appear to affect the reader g use of the picture for comprehension. '

As expected from our results of the firgt study, skilled readers .
recalled mére than the less skilled group; more high importance text
units were recalled than less informative units; and pdssages with high
readabili% levels were harder to recall

~
*

The Reading “Level x Importance Level 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 skilled r#Mers pictures were neutral
with respeot to high ranked information and interfering with recall of
the lower ranked material. 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 ;eading
. ~group. ) ' c .
c- N N . o . »

o thclu%ions . . . B .

Several conclusidns can be drawn from the “findings of the two studies T
. presented in this report. First, it is quite evident that any'effects §£$ 2§3\ .
’ wpictures on comprehension and recall are not sidple or straightforward. .
b There were no main effects of pictures, regardless of reading skill level? .
v grage level, text type, or text difficdlty. Because reading level differ— ’ \‘i
encés in recall were strong, we are confident.that the picture findings, = '
are stable and not due to artifacts of the experimental situation. This T
is strengthened further by the absence of eye mdvement 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 of the labora:giy Thus
) sinmply comparing overall comprehension and recall when pictures accompany
- text or do not, or when they precede text, is not an effective way to -
~, measure their power. s , C X ¢ -
A second major‘finding from these' two studies was the difference in
reading behavior as a function of relative importance of text inférmation.‘
As in other studies, we found clear reading level differences aqpociated .
. . with text information independently rated high or low in importarice.
. These differences were also ralated to amount of information recalled .
fo eye fixation durations,” and to picture conditions.” Poor eaders are
ruch worse than good readers at remembering information high\ importance,

Ve - \
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with & reduced discrepancy in recall on less important information. Poor »

X readers spend proportionately more time fixating on high importancé in-
~ ‘ fotmation than good readexg, a finding we speculate reflects a compené%tory

strategy. That is, we think because poor reading is usually SYNOnymous

u*th slow, inefficient word-level skills, displaying the bulk of limited
#  xesources to highly jmportant information.indicates.poor readexs are °

sensitive to different levels of impprtance but must work harder, at the '
~ expense of reéalf, to process this formation. In other woxds, they
et e .geﬂess for more." .k ”

~

“~ . et -
- ‘ |."",'.l - - '
. Different picture conditions interacted with reading level and im-
portance level in the second stuﬂy. is reinforces the need to refine
. - reading models and their experimental effects so these interactiohs can

. be examined with increased precision. Moreover, we are still ®onducting
eye movement analyses which will specify interrelaticiis among picture
ginformation, text importance and reading skdll. These analyses will .
. _  help shed an interpretive light on the finding in Qur second study that
pictures did help poor readers but for skilled readers were neutral when
information was mdére important and interfered when_information was less
important.
Uncovering the sodrces and naLure of reading difficulty has captured .
the attention of psychologists and educatoxs. The paradigm we employed --
. using eye movement recordings and comprehension measures to study pic-
- ture-pext interactions —- is a_rich one for examining reader skill
differences. We recommehd“continUed efforts in this domain.

P
. The picture% we peired with texts ptesented information redundant
with that in the text.” Thus our)findings ecan only be interpreted with
. this restriction~fu11y in mind. Higher level processes, such as making
text~based inferences, are likely to produce different effects on pic- -
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. -
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A wombat lived on aqworq,out road thn it rainad héavily, -

L4

water fllled tha xuts to fo::m deep puddles. one, day it ram.ed \

1
so hard thcte ﬂera, more mdles than road. 'rhc {-:o'mbat thou:;ht
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®

he would have‘-ﬁ.o ;ump 1ike a rdbbit to get to ‘schoo), anrl this

- -
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* gave him 8 gaod .idea., He got his pogo sticK £rom, the basemzzm‘: )
’ - . _

and bounced géépilgf down tho road, until his baoks fell in’
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two feet tall with short g.o.EE fur, large polnted ears, and
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' bushy tails. The dinga is the farmers® enemy becdusc wt kills S
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The kiws 15 3 wtéqlus, bird .f_rorrr Australi_a' wii:'hf - bong beak

-

4 @
. . i

and:'feathers that are ]..iice silk thread. The kiwi runs on

.
O I, o L
‘.

feet "thit Inavcrt;htcertoasi. “po find food, it taps its feet

’
w

‘on the sotl to make 8 noise that sounds like fa.‘lii'ng Fain,

The sound of pa't.terxng rain caguses zarthworms to ¢om\¢j¢'up'

I . .

. . . .
ot of the ground. when ‘the kiwi taps, worms appear and

" the bird eatg them, - T ¢ ' >
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Wembats look something lika groundhogg and they live iln
. . * '— L .
Avstralia  They are bufit low to the ground with smal} eyes,

/’/

’ ;" “n ) Pt
3 Bl_uiﬂ nose, and zlmest no tail. Wombats eat grass, and

- . . ]

.' . , . v
they have large front teeth to chew on roots and back. They

. . ’
. M 4 o

use”the strong d.liaging claws on their short legs to burfew 2 )

hole into the ground where they live. Sor&m rabbits
I3 ' ) - '

move into old wombat holes after the wonbats hmave left,
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<, - PROBES: DINGO~-NARRATIVE

e

N Y - . SR -
L ", (Now I'm going'to ask you questions'ah'oouﬁ the dingo story.) " .
& N - ,/’ ‘
" ’ < . bl . » ‘ . ’/, ‘ .
. -1, What dig he want to be able to do? ° , . ‘
T . (fly) . (1ike a bixd) o S “ *

2. What did the dingo build? . : .
! , (a pair of wings) , - . -

) 3. What aid he do with the pair of wings after he built them?
~ ¢ (he put them on) ] “

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

5. When he got to the edge of the cliff, what did he do?. ) :
(jumped into the air)

> 6. After he jumped, what did fe do with "IZEB wings? - . N
: . (flapped them as fast as he could) N s
e an ' hsm .
o 7. Dbid m work? What happened? - 3
(No, he fell to the earth) L

8. What did his friends shout as they watched him land?
("Don't you know dingoes can't fl:,r?“)\9

—9, What did the puzzled dingo reply? b
(""The £1ying was easy, but the landing was hard.
4 10, What is a dingo? Take a guess. ' ‘ ' :
e, (I don't know. Some kind of animal) )




’ PROBES?:~ KIWI--NARRATIVE ™
. e 1

L4 - -

L] ( L]
(Now I'm going to ask you questions about t:he kiw:l story.)

. ]
N N
- N ) [} . LY

-,

1. "Where did the kiwi go on the day he'was very hungry? - . .
(he went to the E&ngaroo's house) (for lunch) ‘

¥

2. What special dishes were on the table?
gaked owl) (fr:l.ed frogs legs) (elephants ears)

3. V¥hy did the kiwl shake his head? ';
(because he didn't 1like the feast) . o

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

5. And what did the kangaroo say as he pointed t:o the door?
("Then go eat worms in the gardén!") \

6. Then what did the kiwi do? L \
van om . (out he wen}‘, (to the garden))
7. What do kiwis enjoy eating the most‘Z ‘ B ) ‘ .
(long Juicy worms) . . . p .
- 8. ,What is a kiwi? Take a guess. ’ - |
(I don't know. Some kind of ariimal) o *
* ‘? - i
"v:ﬁ- o~ . . . :
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TR * PROBES: WOMBAT-~NARRATIVE .

-

» " .

t
(Now I'm going to ask questions about the wom?at story.)
-

v
L]

.

1. Where did the wombat live? / RIS 7 . ‘

, (on a worn~out rodd) . .
. . 2. What happened to thé road when it rained heavily?
- (water filled ruts) ormed deep puddles)

3. What was the road like od.the day it rained so hdrd?
. (there wexe moxre puddles than road) L.
. . R
4. What did the wombat think he'd have to do to get to school?
(jump like a rabbit)
5. What did he actually do about'th:a-il °'good idea2 he had ? °
* ‘ (got his-pogo stick from-thé basement) \ .
6. And then what did he do? )
(jumped happily down the road)

.

Tt - 7. What happened as he was jumping down the road?
~ (his books fell) . (in the water) ) .
. 8. What is a wombat? Take a guess. T e
. (I don't know. Some kind of anima
» . ) ’ o
/ . :
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(Noxw X'm goinig ask you some questions about the dingo story.)

- . Twnﬁs: © DINGO--EXPOSITORY
i R

1
L *

1. 'What are dingoes? f -~ Q

\ (wild dogs) .
2. in what country do they 1ivi'2 )
- " (Australia)

3. What do they look like? —_
(2 feet tall) . gow tall? )
_ (short and soft fur) - o you remember anything about their fur?
' (large and pointed ears) Do you remenber anything about their ears?
(bushy tail) - .- Do you remember anything about their tail?

4. How do dingoes ani_farmers get along with each other?
(they 4dre enemies) .

5. Vhy are ainéoes and farmers enemies? ! _
P (because dingoes ki1l farmers' sheep) (for food)

6. What d:!.d the farmers do to keep the dingoes away?
(bu:th a fence) (wire) (6000 miles long)

+ie farm The

7. Where d:l.d -Ehey;build +his fence?

(around the desert)
- ' 'ﬂ“-‘ﬁ"" whare +Hhaly did . .
8. Why did.chey’build the fence ersund—the—desertd?

(because that's where most dingoes live)
9, Does thd-£ence keep the dingoes away from the sheep? Why (not)? '
(no) ( :lngoes are cunning (find ways through the fence))

1o0. What happens w’hen the dingoes get through the fence?
(they get the sheep)

-

’ S

N




\ . PROBES: KIWI-~-EXPOSITORY - ‘
wt . O ‘\ . N .

. (Now I'm going to ask you questions about the kiwi story.) -

T8

1.  What is a kiwi? ) / .

¢ (wingless) (bird) o F
2. In what country does t’h.e kiwi live? . .
(Australia) ‘ o C / )
3. What does the kiwi look like? ' -
. (wingless) Do you remember anyl:hing about its wings?
(long beak) . Do you remember anything about its beak? /

(feathers) (1ike si1k thread) Do you remem‘ber anything about its feathers?

}:_ 4. What are the kivi's feet like? How many toes?
(I don't know) (three)

5. What does it do to find food?
(taps feet on soil)

P - T

6. What does the tapping the kiwi makes sound like? S . \ |
* . {a noise that sounds like falling rain) v . ~
7. What does the sound of pattering rain cause? 2 )
(earthworms to come up out_of the ground)
. * 8. What happens when the worms appear? ' '
(the bird_eats them) '
9. Can the kiwi £1y? . :
(no—it's wingless) : :
1 LY
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" PROBES: WOMBAT--EXPOSITORY A A
N v . N . a ‘ ’ * ' .- “,'
(Now I'm going to ask you scme questions. about the wombat story.) e T ) X -
1." What animals do wombats look iike? . e o . om
(like ground hogs) ) ' -t . % .o
: + :; - -
2. -In what, country do t?ombats 1ive? . ) . ‘..
’ (Australia) s A c )
N LI o
3. Would you describe what they ook 1ike? ' . : .
(built low to the, ground) ) Do you remember frow they are built?
) (small eyes and nose) _Do-you remenber anything about their *
. . ) . eyes? Nose? S
(a];most no tail) Do you .remember what their tai]. is like? -
4. what do wombats eat?  ° y . L K
(grass) . .
5. What do_ they usé their large front teet:‘h for? ' -
(to chew on roots and. bark§ . \ ‘ ~ i
6. What are their légs 1ike? ' .7 : ) ' - 7
. (short) : . . o
7. What are their claws like? . - ’ ».‘( -
(strong digging claws) . - .
8. What do they use their claws for? ' R ' :
' {to burrow a hole in the ground) ) * " !
9. Why do they butrow A hole in ‘theground? — - SN 8 :
(this 1s where “hey 1ive) ) . . L.
10. * Who moves ‘in.to old wombat holes? o7 . N
~ . (rabbits) ", _ '
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The kiwi is a!-:inglms bixd fxan‘AustraliaMitl; .a long beak and
feathors that are like silk thread, The kiwi rns on feet that have 3
" three toes. To find food, it taps its feet on the soil to make a noise
. th-at-sqmdslﬂcefalling rain The sound of"pat:teringra.{ii causes
earthwoxms toé:rreupoutiof th'g ground, When the kiwi taps, mrms
appear and the bixd éats them.
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N Dingoesarawilddogsthatlivain tralia. myareabout\ujs
feettallwithslwrtsofbfur,largepointea.ears,mdbmﬁytails The
dingoisﬂmfamrs‘m'be@useitkills sheepﬁorits,fooq To
pﬂndmwmy,anfmmbmtas,oop g fence around
thadesertmemgnstdingoes'live. But the cuning dingoes £ind ways

ﬂm&m‘g:gepoa%ogettomﬂodmof shecp. .

. N
'\o- 3 - b
.




' ..f } ‘_'__, ) L . -' . 3 . . __,,w’"“.‘ . s
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- -~mmwaﬁneqmmisamag-eyedénimal_abwtﬂnaizeo£‘ahou§e

s
.

/ s cat. "%t is covered with dense fur excopt for the lower half of its tail
. > "< .
which has ridges-to help it hang cn branches of tha eucalyptus trees. These

- Ssl&-mvingcreahm'xesﬁa]oftduingthedaym%’reelinhsorinmﬁm
-‘E ' trnnks, At ni:ghi:, Eheyscout for food toreat, The cuscuses carxy their

) young bables in pouches like the garcos.
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o .;"ﬁxenuﬂaatisanAustral'ianant'eaterwj.tlnmitabandsamss its "

<
\ - ‘
- L
*
- '
., . -

s . back Without its bushy seven inch tadl, it is slightly larger then a '
. | / "-rat. Ifihqsadarks\hripe'ﬂ;m@eém& itse:y 7 drawing attention to

) its sharp poinged nosa.  Its long sticky torue can strotch several Ynches . (
_ o easily catch thousands of temmites which it licks up each day: Mumbats

domt;xairepwdmessoﬂmeigbabfeﬂclingtoéhemﬂxer'sbe]lyﬁm o . ’
- .
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‘ animal from New Guinea. Itinh&its”emlygh:stmesaztdmdwxgitse;f

" for food. Iike kangaroos, the

- - -

4 . <. -
" >

«
] [} = [N

‘_ . / . *or * -
"Ihe cuscus), the size of a house cat, is a bug-eyed densely-furred

-

- L3

m‘ﬂn-brmdmbyitspxelmsﬂetaﬂ,_ﬂmlamrhglfofmdxiéhairless:.
and covered with traction ridges. 'mesé‘slbwnvingnocummaegumeé .
relax by day on tree linbs or in hollow txunks, and they forage by night |

‘ ¢ cuscus ‘carzy their newbom inepouches. '
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'Ihe kiwi :Ls a wi.ngless bird from Ausge;lia w:lth\g long beak and
~— ¢ thataraukesi]kthread 'Ihekiw:.nmmﬁeetthathave
threetoes "lbfind.food, it taps its’ feet on the soiltomeikeanoise

A ]

_tyt sounds like fallincj rain., The sound of pattering ram causes
eartl')«:anrstooareupoutofthegxp\md mﬂwkiwitaps,mms .

h i
o aﬁpear and the b.{rd edts them . -
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+'%  The kivi is a wingless bird from Australia with a long béak and
_ feathers that are like silk thread. The kiwi runs on feet that have

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

that sownds like falling rain, 'Ihes?mdofpatteringraincause’;
earﬂmpmstocmeup'qrtofthegmmd.‘mme_lgigdggps, woms
appear and the bird eats them.
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j PICTURE WITH and NO PICTURE

w -t

N
LY ¢ ' <

P o Hy nmiﬁriene-.—l—m-hem_m}jigejlresenting a.group which is

int:erest:ed in uorking wit:h publishiers on developing stories for ht;h graders,

o~
% and we would like your help. What we are asking you to .do today has not:hing
"\ . ' to . do yf.t:h your classwork' it is not a'school test, ’
. Pfease 1ist;en to the following direccions.very carefull/l will
\\1 read t:he’n t:hrough once and then I will ansver any quest:ions you might have.

Show bod’f> Bach of you will be receiving two booklets with stories. Some of

. the st:ori.e_s have a relat:ed picture on the same pége; some do mot. Each J

booklet: also has some blank sheeci& a maze, and a l:lned”sheet; of paper. Hake

pd
surae cha_{zour name is on the front of both booklet:s, and t:hat: you start with

the booklet t:hat: has a NUMBER 1 on the top righ.t-hand corner. Please fi’ll in
¢ , .

-

» the blanks for your school's and teacher's names.
L} - . . - * ' ..
//' When I ‘say, "We're ready; you may begin," please open your booklet
. t@,the sr.ory p’age. Please read the story carefully, trying to remember as

nany of the det:ails as you Wcause we're going to ask you to write down

-

what you remember. You may take as long as you wish t:o read t:he story. You

. - best: you can and cont:inue reading. When you have finisheg read:[ng, please

- t:urn to the next page; you may not go back to the story “once you have turned

. . )
* Mhe page. ‘ N .t ‘

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

numben’hnd connect thé dots. When you have finished the dot picture, please

turn t:o the next pa'ge, which is a lined sheet., Write down as much as you

r - ’ 1]
.

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

only int;eresEed in what you remember about the st;ory.‘ Please write or print

- neatly; we will need to read your §t:ori/efs' later.
When you have finfsh‘qd the booklet, please turn it over on your
deet\an{ wait for my signal to stant, t;he second booklet:.’ When you have

completed the second booklet, please g;rn it over and wait for me (or your

~

t;eacher) ~tp, come and get it. While you rg waiting for someone to get: your
N -
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booﬁiéts, please’find some qq{:gdwbrk to do at §our'aesk until everyone else

! 1is ;§nished. P T )

Are there any questions?

-

~{Glveout booklets.)" i .. )
—_—— .
spease check for your name and Number 1 on the front of\the booklet,
. Write 4in your.school's and teacher's name,/ﬁnd do NOT open the boo until
I tell you., ’ T ' ‘
° ™ ~ L]
We are ready now; you may begin. . vt ) "
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PICTURE BEFORE
- .
My name is Arlene. I am here today representing a group which is
" ’ & -

interested in working with publishers on developing storles for 4th graders, .
and we would like your help. What ye are aeking you to do today hae nothing
to do with your‘ciaSSwork; it is not a school test. -
»> Please listen to the following directions very farefully., I yill
read them through once and then I will answer any guestions you might have.
Each of you will receive a booklet that.is made up of many pages.
JFisst 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 papersi. N
Make stre that your name is dh\the front of the booklet and that you start
with the booklet marked Number Iat the top right-hand corner. .?lease £111
| in the blanks for your Schpol's dnd teacher's names. ‘ e -
wh;ﬁ I say, "We're ready; you may begia," please open your booklet

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

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

as many.of he details as you can, because we're going to ask you to write down
K .
what you remember. .You may take as long as you wish to read the story. You
- Y

. may find some words that are difficult. Try to figzzi out the meaning as best
yOu can and continue reading. When you have finished readin, 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 wiﬁ% see a series of dots. Please follow the ' )

nunbers and connect the dots. When you have finished the dot picture, ‘please
‘ .4 I's

turn to the next page which is a lined 3hee§ Write down as much’as you

. L °

remember from the story. Don't worry about spelling or puhctuat on; we are

O

only in&&rested in what you remember abo?t the story. Please write or print , .
o ‘b ”I
neatly, we will need to read yout storics later. ’ . ‘ " .
v .
. When you have finished the bopklet, please turn it over on your ’ s

. desk'and wait for me.{or your teacher) ‘to come and get it. wi!& then give

— = —— —

you another booklet, and we" 1 do the same procedure again. While you re wait- .

ing for me to, collect your book please find some quiet work to doiat your desk
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" unti) everydne else is finished. -

A;e there any questi&hs?

(Give out booklets.)

s

Please check for your name on the front of the bookletyY Write in

y;ur school's and teacher's name, %nd do NOT ;%en the booklet ﬁ;til I tell you,
We are ready now; you may begin, Pleade turn to the picture page,

and do not turn past this page unt11“¥-sqx\so. Remember that this piéture is

related to tﬂé story that follows. (Count 5 seconds,) O0.K. Now you can turn

- .

to the story page, and continue as we*sald earlier.

at




