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Abstract

Using a time series design; two apecial education students from a

middle school were taught to interpret pictures that were

topically related to reading passages. After 10 three-day

sequences Of pre-picture reading; picture Study, and post-picture

reading, their reading comprehension improVed Significantly on

several measureS. The authors attributed the gains to iucreases

in amount and accessibility of the studentS' prior knowledge,

produced by the systematic stuey of the pictures.
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The research and line of reasoning described in thia paper

are based on the idea that pictures can be used as teaching

devices to improve rnading comprehension; especially for very

poor readers. Most of the literature relating to pictures as

aids to reading comprehenSiOn inVOlves their use as

illustrations; The effects of illUstrations on the reader's

Ability to recall and comprehend Verbal material has been a topic

Of COntroversy for at least the That 15 years. Samuels (1970)

reVieWed the literature on the effect§ of illustrations on young

thildren'S comprehension and concluded that piCtures either

detract from, or make no difference td, reeding Comprehension.

Thete dOnClusions have been supported by beith Older studies

(e.g., KOenke, 1969; Miner; 1938; Rankin & CUlhane, 1970;

Weintraub, 1960) and more recent studies- (Herber, 1983; Rose &

Robinson, 1984; Willows, 1978); In contraat, SeVéral recent

studies haVe reported that pictures were suCceSSfUl in aiding

word identification in sentences (Denburg, 1976=77), re-Cognition

and recall of functional relationships (Carr, Bacharach, &

Mehner; 1977), retention of textual content (Peeck, 1974), and

retention of itoidentel material in content area leaSona

(Goldberg, 1974).

A decade After the Samuels' review, Schallert (1980)

commented that the Conditions under which Samuels drew hia

conclusions presented pictures as adjunct aids; that is, the

pictures were completely redundant to the text; adding no new

information. Perhaps illUStrationa enhance comprehension and

recall only when they contain or Are used to elicit information
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that is related, but ancillary, to the text. In the line of

retearch described in this paper, the fundtion of the picture is

to elicit related information--not only to activate background

knowledge, but also to build schemata by enhancing and enriching

background knowledge. The primary hypotheSis was that when

pictures are thematically related to the story, and represent

a multitude of enriching informationi rather than simple

recapitulations of text dOntent, story comprehenSion is likely

to be enhanced.

Two recent literature reviews have addressed the effectS of

ilustrations on prose learning (Levie & Lentz; 1982) and On

reading comprehension (Readende & Moore, 1981). Levie and Lentz

concluded that (a) learning of téktual information is fadilitated

by pictures, (b) illustration§ help readers comprehend and

reMember more of what they read, (6) illustrations are effective

SUbStitutes for words; (d) effective Use of illustrations

probably requires instruction, and (6) illustrations appear to be

Md§t useful to poor readers. Rea-deride and Moore concurred with

these conclusions via a meta-enaly§i§ Of the effects of

illuStrations on comprehension.

In our line of research the fedilitative effects of pictures

On reeding comprehension of learning=diSabled children were

brigitally demonstrated in a study by Cröll (1983). University

senior§ in special education were randoMly AS-signed to tutor poor

readerS from a learning disabilities claSS for grades four to

six. One group of tutors delivered instruction in reMedial

reading to the dOntrol group, using word study, oral reading,
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Sentence construction, And queStions about stories. During the

same time period; another group of tutors instructed the

experimental group, using only piCtureSi which the students

interpreted with the help of guiding ciuestions. The experimental

group did not read stories, but me-J.61y interpreted and discussed

pietUre content. This group gained Significantly more than the

control group on the reading comprehentien Subtest of the Iowa

Test of BASid Skills; Croll concluded that reading comprehension

can be faCilitated without the use of printed tekt==and that the

skills involved in interpreting pictures ate petSibly analogous

to those involved in reading comprehension. Recent Advances in

explicating the relationship between schema theory and the

comprehension process are particularly useful in understanding

why the analogy between picture interpretation and reading

comprehension may be A valid one.

Schema Theory

The importance of prior knowledge to the ability of a reader

tie comprehend text has long been acknowledged (Bartlett, 1932;

Henderson, 1903). Cognitive psydhologists have theorized about

hew prior knowledge and newly Ad4Uired information are organized

in memory. One such theory is sChetha theory, which postulatet

that a schema represents an indiVidual's accumulated knowledge

Associated with a person, Object, eVent, or other entity

(Anderson, 1977); Apnlied to the reading comprehension process,

the 7!ader's encounter with teXtual material prompts decisions

vhich schema "fits" the current information; such

6
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instattiAtien causes the text to make sense tO the reader and to

become ASSimilated into memory (Anderson, Pichérti Goetz,

Schallert, Stevens, & Trollip, 1976).

In addition, it is thought that each schema has A number of

"variable slots" Which can be filled by the reader as inferendes

are drawn between text and the reader's schemata; Such

inferencing is accomplished automatically by mature readers WhO

have sufficient prior knoWledge about a particular entity and Who

Are aware of its features. Hewever; for readers whose prior

knowledge is either inadequate or inaccessible; inferencing iS

Mcire problematic (Spiro, 1980). Thia problem has been

SUcCessfully addressed by a number of researchers; in the context

Of (1) building schemata increasing baCkground knowledge (Beck,

Oman-Son; & McKeown; 1982; Graves, CoOke; & LaBerge, 1983; Hartley

& DaViea; 1976; Langer, 1984; Stevena; 1982); and/or (2)

activating schemata;

Building schemata; Instruction in baCkground information

priot te reading text has been a traditional method of improving

comprehenSiOn of text; Its main purpose haS been to provide new

information in such a way that it inter-Acta With existing

schemata, thus broadening the reader's knowledge bit-Se. Recent

studies have uSed such prereading strategies with enough success

that the practice continues to have empirical sUppOrt.

The schema-building studies illustrate the potitive effects

that the providing background information has on comprehension of

readers at all grade levela. It does not seem to matter how the

information i8 presented; as long as it is relevant to the text.

7
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Tierney and CunninghaM (1984) believe that before clear

gUidelines can be developed on hoW to build background knowledge,

readarchers must investigate the relatiOnship between background

knOWledge components and specific inatructional practices,

dire-et Versus symbolic experience, direct versus incidental

itatrUction. In the present study, we tried to improve

background knowledge by using direct inatruCtion of theme-related

concepts present in pictures; with the dkpectation that the

subsequent engagement of that knowledge would improve story

comprehension.

Agt1vatimg schemata; Readers wlio have adequate pr:t_or

knowledge about a topic may lack the disposition tO activate that

knowledge. AlternatiVely, their schemata may tot have become

sufficiently elaborated to provide "slots" int6 Which new

information ca.1 be integrated; Such situations can impede the

extension of a reader'S knowledge base;

Johnston and Pearson (1982) supported the eXpeCtation that

students with greater prior knowledge of a subject ShOW better

reading comprehension On that topic, regardless of familiarity Of

story content; Furthermore, instructing students to relate what

they know to what they read, facilitates reading comprehension

scOrea, especially those of poor reader's, and especially when

comprehension is measured using inferential as opposed to literal

.g.,

questions (Gordon & Pearson; 1983; HanSen & Pearson, 1982);

Another class of schema activation processes that influence

comprehenSion is non-text, of which one iS viSual imagery.
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Apparent anomalies in the relatiVe abilities of people to encode

verbal and visual information led to Paivio's dual code theory.

Dual code theory ; ; is based on the asSUmption

that memory and cognition are served by ti..TO separate

symbolic systemS, one specialized for dealing with

verbal infOrmatien and the other for notiVerbal

information. The two systems are presumed to be

interconnected but capable of functioning

independently. Interconnectedness means that

representations in one syStem can activate those in the

other, so that; for eXaMple; pictures can be named and

images can occur to wordS. Independence implies; among

Other things; that nonVerbal (iMaginal) and verbal

memory codes; aroused direetly by pictures and words or

indirectly by imagery and verbal encoding tasks; should

have additive effects on recall (Pakvio & Lambert, 1981,

p. 532=533).

Reading comprehension is ordinarily facilitated by imagery,

whether induced by pictures or by instruCtienS to image. Arnold

and BrookS (1976) found that a picture reduced Children's ability

to organize and recall information about A Story. Bender and

Levin (1978); Guttman, Levin; and Pressley (1977)i and Ruch and

Levin (1977) conducted similar studieS With Students in

kindergarten to third grade; and educable mentally handicapped

children aged 10 to 16 years, and found signifiCant gains for

those who had been Shown a picture as they heard a narrative

sentence;

9
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However, not All Children benefit from imagery

interventions. After classifying fourth- and sixth-grade

students as being predotinantly verbal and/or visual, Levini

Divine-Hawkins; Kerst, and Guttman (1974) instructed half Of the

randomly-assignec students to image as they read two passageS.

They fOUnd that the highly vitUal learners who had been

inatruCted to image scored signifiCantly higher on the reading

comprehensiOn task than those who had hcit, And that both groups

scored higher than low imagers. HoUeVCri beCauSe the Iow imagers

who had beeh instructed to image scored loWer than their

countorparta who had not, tevin et al speculated that the

instruction to ildege may have interfered with their uSual

comprehension Strategias.

These resUlta SUpOrted Paivio's (1975) convictiOn that while

imagery influenceS rdeidety, it does not consistently help it. As

Levin et al. (1974) noted, individuals apparently differ in their

use of imagery in learning and memory tasks:

Having reviewed the StUdies of imagery effects on

comprehension; Levin (1981) has concluded that poor comprehendera

who have adequate word recognition skills seem to benefit

consistently from imagery inatructions. Because of the

poSaibility that the picturea used as the main intervention may

induce imagery; subjects who fit this description were selected

for the present study.

The purpose was to inveatigate the effects of using topic-

related pictures to build atd Activilti readers' schemata; as a
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means Of ihdreaSing background knowledge And, consequently,

reading comprehension.

Method

Subleets And Setting

The subject& Were two students in a middle School in a

metropolitan Area Of approximately 100;000 people. Selection of

the students was blade on the basis of low scorea on Standardized

reading comprehention And vocabulary tests, adequate decoding

skills, and assigntent tia spccial education services.

The first student was a black male, aged 13 years 6 monthai

Of low SES; with a WISC41 IQ of 52. He was labeled educably

mentally handicapped and WAs assigned to a self-contained

clasaroom for most of the school day. The second student Vat a

black male, aged 12 years 11 MonthSi With lower-middle class SES,

With A WISC-R IQ of 89; He was labeled ag learning-disabled and

behaVior-diaordered and was assigned tO a Self=contained behavior

disordera ClASSroom for most of the school day. Instruction took

place in An Unused classroom in the echoed. Each student

received indiVidual instruction during a 40=Minute class period;

this was in addition to the reading instruction that was normally

given in hia claSaroom.

Teacher

The teacher WAS the principal investigator, enr011ed in a

Ph.D program at the University of Illinois, Department of

Special Education. She had 15 years of experience teAChing

students of a Variety of socioeconomic backgrounds, With SeVen

years in grades Seven through nine.

11
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Materials

The Guided Reading study Guide (Taylor & Heflin; 1972)

series was used for both StUdentS, Who were placed in the third-

And fourth-grade levels based on their reading comprehension,

pretest scores on the Nelson Reading Skills Test and the Iowa

TeSt of Basic Skills. The firtt Student read from Level 3, whose

passages ranged in length frow 1100 tO 1400 words; the second

student read from Level 4, whose passages ranged in length from

1200 to 1500 words; Both narrative and expnsitory passages were

used; paSSages were randomly assigned td SeSSions.

A Colored picture that illustrated A Complex view of the

topid of eadh Passage was selected for eaCh 16SSOn unit. All

picturet Were taken from magazines, calendarS, Ahd the like; they

were at leaSt five inches in width and length And Were mounted on

8-3/2 by 11 inch Manila tag board.

For each Of the passages and pictures, eight queStioos were

constructed, cOttiSting of two prior knowledge (PK) qUeStiOns

that were text-independent, i.e.i the answers were not Ccintained

in the applicable passage or picture; two textually explicit (TE)

questions that were text-dependent, i. e;, the answers were

explicitly found in the paSsage or picture; two textually

implicit (TI) questions, whose answers were based upon two or

more non-explicitly connected details of the passage or pictUre;

and two scriptaIly implicit (SI) questions, whose answers

required integration of prior knOWledge and one or more detailS

of the passage or picture. Guidelines used for constructing
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queStions were derived from the writing§ of Johnston (1981),

PearSon (1982), and Tuinman (1974).

Procedures

De-Sign. The design was ABCA time serieS, across subjects,

and multiple schedule across treatments (HerSon & Barlow, 1976;

Kazdin, 1982). The two students were randomly aSSign,d to .c.Aren-

and eight-day baseaines.

Baseline conditions (A). For the first three to four days

of baseline, two PR questions about story topic were orally posed

by the teacher and answered orally by the student. After reading

the story silently, the student read orally a 100-WOrd timed

passage to maintain a chedk On rate (correct words per minute;

cwpm) and percentage accurady. After the student finished

reading the passage, he ret-old the story orally; from memory.

The teacher then gave the Student a worksheet on which two TE,

two TIi and two SI questions were printed; the student wrote the

answers to the questions on the worksheet.

On each of the next four conecUtive day-si two PR questions

about the topic of a picture were posed by the teacher and

answered orally by the student. The student Was then given a

mounted colored picture, which illustrated the topic, to examine

for two minutes. When the picture was removed, the student was

asked to tell the story contained in the picture, including as

many pictured details as possible. Subsequently, t o questions

from each category of TE, TI, and SI were printed on a worksheet;

these were answered in written form by the student.

13
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The pictures, representing diverse topics that were

unrelated to previously=read stories, were randomly assigned to

one of two presentation sequences. Each student was then

randomly assigned to one of the presentation sequences. All

story retells during all experithental conditions were tape

recorded for later transcriptiOn; dOding, and analysis.

Teacher assisted intevventibin COndition (B)., Each three-

leSsian sequence was carried out during 40-minute periods on three

COnsecutive days, The first sesgibt repreSented an assessment of

CoMptehension ability and is referred to AS the pre-picture

setSion. TWo PK questions about a topic Were asked by the

teacher and answered orally by the stUdent. Then the student

read (by self-preference; the first student Orally, the second

student silently) the first half of a story abOnt that topic; the

teacher corrected decoding errors where netetary. After the

reading, the passage was removed; and the stndent retold the

story. Two TE, two T1; and two SI questions were printed on a

worksheet; the student answered each one orally, And then wrote

the responses on the WOrksheet, No corrections V6re- made by the

teacher to any incorrect written response given by the stUdent in

session one Of any experimental condition.

The second session represented schema builditA And was known

as the picture session. A mounted colored picture, illUttrating

a complex view of the same topic as the story; was shown tes the

student; no PK questions were aaked. The teacher and student

discussed the content of the picture in terms of details;

information about the topic And thibtOpida cause and effect;

14
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implications, and so on. An example of the format is given in

Appendix A. With the picture removed, the student then gave a

detailed account of the picture's contents. Two TE, two TI, and

two SI questions were printed on a worksheet, for written

response by the Student. Incorrect responses were diSCUssed

orally; and the tOrreCtions explained by the teacher.

In the s_ehTpita activation (third) session (post-picture), the

student read orally the Second half of the story begun in the

first session; following the same procedures described for

reading the first half of the story. An exception was that

teacher feedback was provided for incorrect responses.

Student independent condition (C). When stability at or

above criterion level of 67% correct responses to the six

questions was reached by a student for two consecutive three-day

sequences during the introductory intervention conditions (phase

B), a second intervention phase (C) was instituted. Sessions one

and three were conducted in the order described in phase B,

except that both students read silently, and oral responses were

omitted.

In the second session, the students were given a two-minute

period to study the picture, before writing responses to the six

questions. No teacher feedback was given for incorrect

responses; as in phase B, no PR questions were asked.

MaintenAnte tenditions (141* When a criterion leVel Of 67%

correct responseS to the TE, TIi and SI questions was reached by

the student for tVo consecutive sequences (six days) in phase C,

all intervention procedureS were stopped. Baseline (phaSe A)

15
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procedures were again followed, to aSsess the degree of

maintenance of comprehension, assessing the effects of using

efther pictures or stories as stimuli. The first maintenance

phase (4n1) was supervised by the classroom teacher within the

students' special education classes; The second maintenance

phase (Mn2) was conduCted by the principal investigator; under

phase A conditions.

Dependent Variables

The primary dependent variables were the percentage of

correct responses- tO the daily comprehension questiona (IE, TI;

and SI; both separately And C011ectively) which were aaked after

each story had been read or Picture studied. Performance en eaCh

of the categories of questions was analyzed for each of the

experimental conditiona (ASeline, interventions; and

maintenance) and across SeaSiona (pre-picture; picture, and pot=

picture).

The fourth dependent Variable Was the percentage of correct

responses to the prior knowledge (PK) questions asked before each

picture was read during baSelind And Maintenance and before each

story segment was read during all phaSea. Performance was

analyzed on each of the experimental cenditiona.

The fifth dependent variable vas a MeaSure of the length of

story retells. Each retell was measured With regard to number of

claUsea; a clause was defined as a grcip of Word-a Containing a

verb or Verb forM.

The sixth through ninth dependent variablea Were performance

on standardized tests of reading comprehension and vocabulary.

16
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On the two daya befere baseline was instituted, the teACher

administered the reading Comprehension and the vocabulary

subtests of the IOWA TaStS of Basic Skills (ITBS; HieronymUS,

Lindquist; & Hoover, 1979)i and the Nelson Reading Skills Tett

(NRST; Hanna; Schell, & Schreiner, 1977). On the two daya

following the last day of Maintenance phase, alternate forma of

the same subtests were adMiniatered. Grade equivalents were

calculated for the raw SCOrda of both students;

The tenth dependent variable was performance on a general

knowledge test; Prior to bat-Aline -Conditions, the teacher

administered the General Infortaticin subtest of the Peabody

IndiVidual Achievement Test (PIAT; Dunn & Markwardt, 1970).

After maintenance conditions were cOMpletedi the test was

readministered. Grade equivalenta Were calculated for the raw

Scores Of both students;

Generalization. Generalization probes were taken during

each of the baseline, intervention, and Maintenance phases for

all stUdents. EaCh time; the student read orally A neW story

from the basal reader used in the classroom reading program. The

first student teed frem the eighth-grade Scott Foresman reader

(Aaron; JackSon, Riggai Smith; & Tierney, 1981); the

second student read floin the third-grade Science Research

Associates reading Skill boOk (Engelmanni Meyers; Johnsen, &

Carmine, 1976); Before reading, the student responded to two PK

stories about the story tOpic. After reading, the student

responded to two TE; two TI, And two SI questions about the story

17
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content. One month after the end of maintenance phase for each

studenti an additional generalization probe waS taken.

RecotdInA and Reliability Procedures

The principal investigator plotted all PK, TE, TIi and SI

data on multi=band Charts, transcribed the retells, And SCored

all test protOcolS. An independent observer checked all

resultant data; in Addition, she checked the standardized test

data; She also independently coded 20% of the experimenter=

designed questions, to ensure that they were accurately

categorized as PK, TE, TI, or SI, and that the responses were

accurately scored. Only 4 out of 360 items were discrepantly

classified, representing a percentage reliability of 98.89%.

Results

Correct Responses to Comprehension Questions

The data for total correct comprehension responses by each

student are displayed graphically in Figure 1. The mean response

data for individual question type and total comprehension are

displayed in Table I.

Insert Figure 1 and Table 1 about here.

Pictures. In the first intervention (B), the first

student's responses gradually rose to 100% by the fifth session,

while the second student achieved 100% responses in the first

session, falling below that rate only once in seven sessionS. In

the second intervention (C), the first student achieved A 100%

response in 2 out of 3 sessionS, while the second student

18
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responded 100% correctly throughout the three sequences of this

phaSe.

In the first maintenance phase (Mnl), the first student

achieved 67% criterion during two sessions, but fell to 16;67%

during a third. The second student responded aboVe the 67%

criteriOn tWide and below criterion twice. Mean rasponses for

both stUdentS Were well above baseline; but COnSiderably below

Ievels of the intervention phases. In the second Maintenance

phase (ft2), bdth Students showed strong maintenance; the first

student's reponSeS rOSe to the mean achieved in the Sedond

intervention condition, While the second student's Mean reSponses

fell only slightly froth the 100% level he had achieVed.

Stories. Data from the stories were divided int6 twO parts

during the intervention phases, to illustrate the perfOrMance

contrast between the pre=pitture and post-picture reading

sessions in each three-day Sequence. The contrast between pre=

picture and post-picture reading sessions is evident from the

visual display in Figure 1. The first student's comprehenSion

showed improvement within every sequence in the first

intervention condition, until both sessions were equal and high

in the seventh sequence; In the second intervention condition,

only the first sequence showed a comprehenSion decrease between

pre- and post-picture sessions.

ExcTit for two "bad mood" sessions, the Sad-6nd student

showed isiMediate and dramatic increases in coniptehenSion between

pre- and poSt-pidture sessions in intervention B. AS general

19
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ccmprehension above criterion increased, the vertical gap between

data points clOSed.

In -Ile first maintenance condition; only the SeCend Student

was given the story assignthents by his classroom teacher, as the

first student has difficulty completing tasks independently. The

student's comprehension was above Criterion for 3 out of 4

stories. In the second Maittenande condition, both students

responded consistently above criterion level;

Questions; Between baseline and the second maintenance

boeh students made gains Of 39 tee 66* in the three

categOries of questions about storiet and 54 tO 81% about

picture-S. However, the first student barely maintained criterion

level fot SI questions about stories and juSt above criterion

level fOr TI questions about stories; His loWeSt mean score for

pictures was also in the SI questions; The second Student

maintained well on all categories of question, Althotigh his

lowest means (83.33%) were also in TI and SI questiong About

stories;

Correct Responses to Prior Knowledge Questions

The data for bOth students are displayed graphically in

Figure 2 and in tabular forth in Table 2; Both students improved

responses to prior knowledge questions; These data are ditplayed

graphically in Figure 2 and in tabular form in Table 2.

Insert Figure 2 iihd Table 2 about here;
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Pictures. In order to aScertain prior knowledge about the

tOpiC -of each picture; two questions were answered orally before

the piCtUre was presented during baseline and maintenance phases.

Both Stddents displayed variable responseS with 0% comprehension

2 out of 4 days; The first student showed Variable but

considerably higher, levels of comprehension during the

maintenance phases; The second student deVelciped to a level of

perfect comprehension by the maintenance phases.

Before each story during baseline and maintenance, and

before each story segment during the intervention conditions, two

PK questionS were answered orally by each student. Again, both

students Showed considerable gain from baseline to maintenance

phases, although the first student failed to maintain the

improvement in the last maintenance phase. Taking the average of

both pre-story and pre=picture conditions overall, the first

Student showed an increase of 38.54% in PK questions 6nSWered

correctly; while the Sac-6nd student showed an increase of 46.88%.

Retells of Stories and PittUreS

The only consistent 13Attern in retell length was that

retells for pictures were Substantially shorter than those for

stories throughout the study. The firSt student's retells ranged

between 1 and 22 clauses for pictures and between 6 and 31

stories. The second student's retells ranged between I and 29

clauses for pictures and between 4 and 55 for Stories.
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Standardized Tests

Both students made substantial gains ot at leatt one GE the

reading comprehention tests and at least one of the vocabulary

tests. The data are summarized in Table 3.

Insert Table 3 Aboilt here;

All gain scores, except the first student's NRST Reading

Comprehension score and the second student's Stanford Auditory

Vocabulary score, were well above the level that would have been

axpadtad after two months of instruction.

General Knowledge

Both students made gains in general knowledge, as measured

by the Peabody individual Achievement Test. The data are

displayed in Table 3.

GeneralizatiOn Measures

Generalization data were gathered in each phaad Of the

study; and are summarized in Table 3. Both students inereaSed

(to acceptable leVels) their comprehension of material from the

readers used in their classrooms.

Discussion

It seems reasonable to conclude that the intervahtiOh

succeeded in improving the reading comprehension of tVico Sp-6CW

education students. Mord specifically, teaching the studenta to

examine details and interpret relationships inherent it topio=

related pictures improved their ability to answer questions about
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explicit and implicit information relevant to both pictures and

stories.

Although it may be argued that individual teacher attention

WAS the variable that acconnted fOr the improvement; three

features of the study's design tend tO reduce the chance of such

at effect. Firsti the baseline conditiona eStablished that no

gradually improving trend was evident, regardleSS Of baseline

length; thus untutored experience with either pictures or stories

did not snoceed in systematic learning. Second; the pre-picture

story segmenta formed a type of secondary baseline, Which

remained low Arid Stable Well into intervention f6t both Stndents,

before an effect began to appear. Third, the occUrrende Of

repeated drops; from post-pidture session of one sequence to pre-

picture session of the next, Suggests that apy learning that took

place in one sequence did not generalize to the next.

As an additional check on whether or not improvement was due

to maturation, two control measures were used in this study:

measures of oral reading accuracy (percentage) and rate (correct

Words per minute; cwpm) were taken daily. Accuracy and rate

reaponses remained high and stable throughout the study.

Both students became proficient At answering questions based

On information explicitly in the teXt Or picture (TB); However,

their performance for TI questions about stories was variable;

-076h during teacher-assisted interVentiOn Seasions. This shows a

general lack of improvement on questiOnt that required

syntheSiting two or more details in the teXt. While Figure I

showt that there was almost always improvement in the post-
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picture sessions, the first student rarely answerd the TI

questions at the 100% AcCuracy level after reading teXt. In

contrast, the second Student scored below 100% only once in the

last six intervention Sessions. Similar patterns were evident in

SI questions about storieS, whieh required integrating personal

prior knowledge with textual information.

The second student's higher perforMance in both TI and SI

categories may suggest that intelligence plays an important part

in a person's ability to synthetite and integrate information.

However, the fact that both student§ did improve indicates that

such skills can be taught through pictures. This relationship

suggests that pictures and text have a common thread: both

represent StiMUli ehat permit the drawing of inferences; each is

a blueprint for meaning, waiting to be fully Oenstructed. An

implication iS that the concentration Of efiert Should be on

teaching stUdent§ t6 draw inferences from piotUree.

In the laat tWo sequences of ehe second itterVentiOn

condition; both StUdenea achieved excellent comprehen§iOn. This

indicates that they Were able to extract implicit and dkplidit

information from the pieture and synthesize it for the pUrp6§e of

responding to ehe queatiOhb. It also indicates that what they

learned from the picture WAS helpful to their comprehension of

the story. This process follows the principle of sehema building

and aCtivation; In the picture condition of the first

intervention, the teacher modeled the proceSS of asking numerous

questions during a detailed and systematic examination of each

picture. The questions always dealt with time, location, human
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involVement, motives; important featuteS, speculations; and so

o . Thus, the students learned to build their background

knovaadge diming the picture session and AttiVate it during the

post-picture story session; This wee partidUlarly evident in the

case of the Sedönd student; who had very high perdentage of

correct prior knowledge responses from the fifth Sequence on; In

other words, the practice of searching out his ptiot knowledge

may have stimulated schemata that he saw as releVant, thus making

them more acceSSible in the reading comprehentioh process.

The tame Cannot be said for the first student, whose store

of knowledge wag ilitich more limited; this may indicate a

threshold effect-=an individual must have some meaSure of

knowledge to which to tie new information; Despite thiS

possibility; however, his comprehension improved and remained

above criterion level in one-to-one instruction; and hit

ViCarious experiences through piCtures appeared to help him

overall.

The comprehension of both studentS declined in the first

maintenance condition; During thiS tiMe, the students were given

their ASSignments in their regular ClaSSroom programs and

received the type and amount of supervision that their teachers

would nOrMally give in a multi-student clASSreoth. The first

student completed Only the picture assignmentS; hiS teacher had

previously cOmmented that he habitually had diffitUlty in working

independently. ThiS Observation was reinforced whet the second

maintenance condicion again placed him in an individual Attention
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situation; hit dOMprehension improved and was maintained above

criterion level.

The second student completed all his assignmentt in A

classrcom in whieh behavior prOblems were the norm; the

activities within the elessroom frequently distracted hit

attention from his work. HoweVer, when the second maintenance

-Condition was instituted, hit coMprehention of both pictures and

-stories stabilized at a level aboNie 83% correct.

Carnine and Silbert (1979) have noted that a majority of

learning-disabled students experience difficulty in reading. In

Addition, the distractibility of learning-disabled students has

been documented in many studie8. Lloyd, Hallahan, and Kauffman

(1980) have concluded that studentt With learning disabilities

frequently have difficulties it igtokifig eXtraneous stimuli and

in concentrating their attention on A tpedific task. If such be

the Case for the students in this ttudy, it adequately accounts

for their performance decline during the firtt Maintenance phase

However, it is quite possible that, had the other Students in the

classroom been engaged in the same task, the regUltt for each

student might have been more positive; since the dittractibility

factor would have been minimized.

What evidence is there to show that comprehending concepts

present in a picture translates into comprehension of related

concepts in a reading passage? SUCh a possibility is

graphically demonstrated in the tequence of low comprehension of

the first part of the passagdi fellewed by high comprehension of

the Picture, followed by an increage in reading comprehension of
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the second part Of the Passage. This pattern is the dominant and

striking feature of the data. The phenomenon could be explained

by the cumuIatiYe effect of the progression of the story itself;

were it not for the fact that initial comprehension of similar

complete stories during baSeline WAS low. It might also be

explained by the presence Of conSiderable teacher input in the

intervening (picture) session betWeen stOry segments; however;

during intervention C there was ho teacher input, yet the

comprehension rose and stabilized at a high rate for both

Students.

Another factor might have to do with a cOntraFc between this

strategy and traditional remedial reading instructional methods;

Whet Middle SChool-aged students have geVere defiCits in reading,

they are typiCally taught specific sullskillS of reading

comprehension (e.g., main idea cause-effeCt) in the a-ontext of

print matetialS that are very simple in syntax and semantics.

However, it iS Often very difficult for them to generalize their

discretely-gained skills to the more complex gttticture of grade-

level classrcot teXtbooks. In addition, the remedial

instructional material§ Often contain short passages with limited

explicit information and very little that trains the student to

draw complex inferenteS.

Therein lies a strength of OiCtures: They contain large

overarching visual statementai inaily details that must be actively

sought; subtopics which may be interrelated; clues about past

events, implications for future action, hutan motives, and many

other concepts that can be extracted. Teaching students how to
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look carefully at the concepts represented in pictures gives them

practice in the higher level comprehension skilla that they

previously have been Unable to understand in print ferth. In

short, middle sChool atudents, with their wealth of world

knowledge, can be taught to use that knowledge to comprehend

concepts present in a printed passage, by using a relevant

picture;

Current inatrUttional practices tend to reserve the uge of

pictures for reading teadineaa and primary grade activities.

their meta-analysis Of Studies that used pictures as adjunct

aids, Readence and Moore (1981) found that the ability to eXtract

information from pictures Appeara to increase with age; i.e.,

Middle school-aged students tiSe pietures to greater advantage

than elementary school-aged atUdenta, And college students make

use of pictures to a greater extent than younger students; Such

finding-a imply that teaching through pictures has benefits for

Older students, perhaps because their prior knewledge is more

extensiVe than that of younger students. FUrther research is

needed to inveatigate the effects of teaching apecifid skills to

older students thrOugh the use of pictures.

The effeCtitreheSS Of the picture strategy may lie in the

ability of a complex pieture to represent functional

relationships eluding itS Conatituents; This property has been

demonstrated by Arnold And Brooks (1976) and Carr et al. (1977)

to aid recall. Perhapa, ea Spiro and Myers (1984) suggest,

pictorial representation Of a -6sta1t enables schema

instantiation via the Viaual=perCeptual system; perhaps the
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i)rocess of recall of the gestalt facilitateS a transfer from the

visual-perceptual to the verbal systein.

POssibly imagery was important in Ad-counting for the

iMptOVement of comprehension, particularly of the pictures

theMSelves. During a debriefing sesSion At the end of the study,

each student was asked how he remembered What WAS in the picture.

The firSt student responded that he did not knot-4; the second

student stated that he tried to picture it in hiS Mind and

remember things about it that were not obvious. For ekample,

having been taught how to estimate time or compass diteCtiOn in a

picture by eltatining sun, shadows, location of mountainS, he

tried to take special note of such details. Levin et al. (1974)

concluded Chat there are high imagers and low imagers (and

perhaps "mn-imagers," as Tierney and Cunningham (1984) have

speculated), and that high imagers whO deliberately image tend to

haVe higher reading comprehension than LOW imagers; If true,

their conclusions would help to explain why the second student

improved his comprehension of both text and pictures to a greater

extent than the first student.

Alternatively, perhaps a picture Strategy is more beneficial

to high imagers than to low imagers. Levin and his colleagues

found that low imagers who were instructed to image had lower

comprehension of a text than low imagers who did not attempt to

image. Thus a strategy that places high emphaSis on remembering

the features of a picture may effectively signal an "instruction

to image," with deleterious results for comprehension of low

imagers. The possibility merits further study.
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There are several distinctions between previous research and

the present study. First, in much of the literature about

illuStrations in reading reSearch, illuStrations have been used

in Canjunction with isolated words or wOrd lists with beginning

teAdekS Or poor decoders; The present study deliberately

SeleCted students who were good decoders, and required them to

read long narrative or expository passages. Therefore, word

recognition was not an issue.

Second, most of the studies of longer text addressed the

effect§ of illustrations on reading comprehensiOn merely by their

presence or absence. In most cases, student§ Were not instructed

to study the illustrations (Readence & Moore, 1981). The present

study delibetAtely introduced illustrative material AS the

primary instrUCtional vehicle, for the purpose of ektradting as

much information AS poSSible. The strategy conforted to LeVie

and Lentz's (1982) COndlUSion that effective use of illuStrations

probably requires inStrUctiOn.

Finally; most of the studies uSed elementary school-aged

Subjects, the majority of whom were beginning readers. The

present study deliberately uSed middle school-aged students with

leathing handicaps, to capitaliZe on their broader range of prior

knowledge.

One artifact from the study suggests implications for

research into other vlsual media: The Ability of both students

td ektkAct information and draw inferences frOm pictures

increaSed over time. Pethaps an eXtenSion could be made from
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still pictures td moving piCtUres such as television, to

encourage children to see more than the passing images.

One potent explanation for the results of this study will go

unchallenged: the possibility of a Hawthorne effect. That the

pictures were attractive and the sessions mottvating was

constantly affirmed by the students, who would exclaim as they

arrived for that session, "Oh, boy! Picture day!" Perhaps that

enthusiasm carried over to the final day of each sequence, then

waned on the first day of the next sequence. Such evidence is

present in the data, but only to the point when the pre-picture

sessions rose near the level of the post-picture sessions. Then,

the presence of the picture sessions had little influence on

subsequent reading comprehension, perhapS bacause of a ceiling

effect. One might suggest, then, that the transfer from

conceptual learning from pictures to conceptual learning from

print vas complete; however, such an assertion cannot be

reasonably inferred from these data;

To summarite, the results of this study have supported the

hypothesis that building and activating schemata through

intensive study of toptc=related pictures can have a strong

positive effect upon reading CoMprehension of poor comprehenderS.

Although possible reasOtS for itS SUCCess have been suggested,

primary task for interested readarChers is to ascertain the

Critical features of the -current interVention that contribute to

reading comprehension. This inVeStigator has speculated that

theSe have to do with readerrelated Variables, such as task

foCus, schema adequacy and acceStibility, and ability to
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integrate and ynthesize information; and picture-related

variables, such as imageability and gestalt features. The issue

may be less which elements are integral and more how much of each

element is essential.



Pictures - 32

References

Aaron, I. E., Jackson, D., Riggs, C., Smith, R. G., & Tierney,

R. J. (1981). Bette:: ti2. Glenview, IL: Scott, Foresman.

Anderson, R. C. (1977). The notion of schemata and the

educational enterprise: General discussion of the

conference. In R. C. Anderson, R. J. Spiro, & W. E.

Montague (Eds.), Schooling and the Acquisition of knowled&t.

Hillsdale, NJ: Erlbaum.

Anderson, R. C., Pichert, J. W., Goetz, E. T., Schallert, D. L.,

Stevens, K. V., & TrolIip, S. R. (1976). Inatantiation of

general terms (Tech. Rep. No. IC)). Urbana: University of

Illinois, Laboratory for Cognitive Studies in Education.

Arnold, D. J., & Brooks, P. H. (1976). Influence of contextual

organizing material on children's listening comprehension.

Journal of Educational Psychology, 68, 711-716.

Bartlett, F. C. (1932). Remembering. Cambridge, England:

Cambridge University Press.

Beck, I. L., Omanson, R. C., & McKeown, M. G. (1982). An

instructional redesign of reading lessons: Effects on

comprehension. Reading Research Quarterly, 17, 462-481.

Bender, B. G., & Levin, J. R. (1978). Pictures, imagery, and

retarded children's prose learning. Journal of Educational

Psychology, 20, 583-588.

Carnine, D, & Silbert, J. (1979). Direct instruction reading.

Columbus, OH: Charles Merrill.

33



PictureS 33

Carr, T . H., Bacharach, V. R., & Mehner, D. S. (1977). Preparing

children to look at pictures: Advance descriptions direct

attention and facilitate active processing. Child

Development, 48, 22-29.

CrolI, V. J. (1983). Effects of training in visual cognitive

skills on reading comprehension. Unpublished master's

thesis, Eastern Illinois University, Charleston.

Denburg, S. D. (1976-77). The interaction of picture and print

in reading instruction. Reading Research Quarterly, 12,

176-189.

Dunn, L. M. & Markwardt, F. C, Jr. (1970). Peabody individual

Achievement test. Circle Pines, MN: American Guidance

Service.

Englemann, S. Meyers, L., Johnson, G, & Carnine, L. (1976).

Corrective reading: Decoding C. Chicago: Science Research

Associates.

Goldberg, F. (1974). Effects of imagery on learning incidental

material in the classroom. Journal of Educational

Psychology, 46, 233-237.

Gordon, C., & Pearson, P. D. (1983). The effects of instruction

in metacomaehension and inferencing on children%s

comprehension abilities (Tech. Rep. No. 277). Urbana:

University of Illinois, Center for the Study of Reading.

Graves, M. R., Cooke, C. L., & LaBerge, M. J. (1983). Effects of

previewing difficult short stories on Iow ability junior

high school students' comprehension, recall, and attitudes.

Reading Research Quarterly, 18, 262-276.



Pictures -

Guttman, J., Levin, J. R., & Pressley, M. (1977). Pictures,

partial pictures, and young children's oral prose learning.

Journal of Educational Psychology, 69, 473=480.

Hanna, C. Schell, L. M., & Schreiner, R. (1977). The Nelson

reading skills test. Iowa City: Houghton Mifflin.

Hansen, C. & Pearson, P. D. (1982). The effects of inference

training and practice on loung ,a11141-renl-g comprehension

(Tech. Rep. No. 166). Urbana: University of Illinois,

Center for the Study of Reading.

Barber, J. R. (1983). The effects of illustrations on the

reading performance of learning-disabled and normal

children. Learning Disability Quarterly, 6, 55=60.

Hartley, J., & Davida, I. K. (1976). Preinstructiobel

strategies: The role of pretests, behavioral objectives,

overviews and advance organizers. Review of Educational

Research, 46, 239-265.

Henderson, E. N. (1903). A study of memory for connected traina

f thought. Psychodogical Monographs, 5, 1-94.

Herson, M., & Barlow, D. H. (1976). Single case experimental

designs. New York: Pergamon Preas.

Hieronymus, A. N., Lindquist, E. F., & Hoover, H. D. (1979).

Iowa tests of basic skills. Boston: Houghton Mifflin.

Johnston, P. H. (1981). Prior knowledge and reading

comprehension test bias. Unpublished doctoral dissertation,

University of Illinois, Urbana.

35



Pictures - 35

Johnston, P., & Pearson, P. D. (1982). Prior lawwledge,

EmE12.2s121-121. and the assessment of reading comprehension

(Tech. Rep. No. 245). Urbana: University of Illinois,

Center for the Study of Reading.

Kazdin, A. E. (1982). Single-case research designs. New York:

Oxford University Press.

Koenke, R. (1969). The roles of pictures and readability in

comprehension of the main idea of a paragraph. Paper

presented at the annual meeting of the American Educational

Research Association, Chicago, Illinois.

Langer, J. AL. (1984). Examining background knowledge and text

comprehension. Reading Research Quarterly, 19, 468-481.

Levie, W. H., & Lentz, R. (1982). The effects of text

illustrations: A review of the research. Education

Communication and Technology, ao, 195-230.

Levin, J. R. (1981). On functions of pictures in prose. In F. J.

Pirozzolo & M. C. Wittrock (Eds.), NeuropsychologicaI and

cognitive processes in readin . New York: Academic Press.

Levin, J. R., Divine-Hawkins, R., Kerst, S. M., & Guttman, J.

(1974). Individual differences in learning from pictures and

words: The development and application of an instrument.

Journal of Educational Psychology, 66, 296-303.

Lloyd, J., Hallahan, D. P., & Kauffman, J. M. (1980). Learning

disabilities: A review of selected topics. In L. Mann &

D. A. Sabatino (Eds.), The fourth review of special education.

New York: Grune and Stratton.

36



Pictures 36

Miller, W. (1938). Reading with and without pictules. Elementary

School Journal, 38, 676-682.

Paivio, A. (1975). Coding distinctions and repetition effects in

memory. In G. H. Bower (Ed.), The psychology of learning

and motivation (VoI. 21. New York: Academic Press.

Paivio, A., & Lambert, W. (1981). Dual coding and bilinguiaI

memory. Journal of Verbal Learning and Verbal Behavior

532-539.

Pearson, P. D. (1982). g!!hing questions about stories. Boston:

Ginn.

Peeck, J. (1974). Retention of pictorial and verbal content of a

text with illustrations. Journal of Educational Psychology,

66, 880-888.

Rankin, E. F., & Culhand, J. W. (1970). One picture equals 1,000

words? Reading Improvement, 7, 34-40.

Readence, J. E., & Moore, D. W. (1981). A meta-analytic review of

the effect of adjunct pictures on reading comprehension.

Psychology in the Schools, 18, 218-224.

Rose, T. L., & Robinson, H. H. (1984). Effects of illustrationS

on learning-disabled students' reading performance.

Learning Disability Quarterly, 7, 165-171.

Ruch, M. D., & Levin, J. R. (1979). Partial pictures as imagery:

Retrieval cues in young children's prose recall. Journal of

Experimental Child Psychology, 28, 268-279.

Samuels, S. J. (1970). Effects of pictures on learning to read,

comprehension, and attitudes. Review of Educational

Research, 40, 397-407.

37



Pictures - 37

SchaIIert, D. L. (1980). The role of illustrations in reading

comprehension. In R. J. Spiro, B. C. Bruce, & W. F. Brewer

(Eds.), Theoretical issues in reading comprehension.

Hillsdale, NJ: Erlbaum.

Spiro, R. J. (1980). Constructive processes in prose

comprehension and recall. In R. J. Spiro, B. C. Bruce, &

W. F. Brewer (Eds.), Theoretical issues in reading

comprehension. Hillsdale, NJ: Erlbaum.

Spiro, R.. J., & Myers, A. (1984). Individual differences and

underlying cognitive procesSes in reading. In P. D. Pearson

(Ed.), Handbook of reading research. New York: Longman.

Stevens, R. C. (1982). Can we improve reading by teaching

background knowledge? Journal of Reading, 25, 326-329.

Taylor, S. E., & Heflin, V. B. (1972). Gu-ided reading study

guide. Huntington, NY: Instructional/Communications

Technology.

Ti,.rney, R. J., & Cunningham, J. W. (1984). Research on teaching

reading comprehension. In P. D. Pearson (Ed.), Handbook of

reading research. New York: Longman.

Tuinman, J. J. (1974). Determining the passage-dependency of

comprehension questions in five major tests. Readin

Research Quartely, 2, 207-223.

Weintraut. S. (1960). The effect of pictures on the comprehension

of a second made baSal reader. Unpublished doctoral

dissertation, University of Illinois, Chamapign-Urbana.



Pictures - 38

Willows, D. M. (1978). A picture is not always worth a thousand

words: Pictures as distractors in reading. Journal of

Educational Psychology, 70, 255-262.



Table 1

Mean Percentage Correct Comprehonlot

First Student

TE Phase A Mn 1 Mn 2 Gain

Pre-Pi(Iture 33.33* 71.43 100.00 100.00* 66.67

Pictures 18.75 100.00 91.67 16.67 100.00 81.25

Post-Picture 33.33* 78.57 91.67 100.00* 66.67

Pre-Post Contrast +7.14 -8.33

TI

Pre-Picture 25.00 35.71 75.00 75.00* 50;00

Pictures 31.25 82.14 100.00 66.67 91.67 60.42

Post-Picture 25.00* 71.43 83.33 75.00* 50.00

Pre-Post Contrast +35.72 +8.33

SI

Pre-Picture 25.G3* 50.00 91.67 66.67* 41;67

Pictures 12.50 78.57 75.00 8333 75.00 62.50

Post-Picture 25.00* 64.29 83.33 66.67* 41.67

Pre-Post Contrast +14.29 =8.34

Total

Pre-Picture 27.78* 52.38 88.89 80;05* 52.27

Pictures 20.83 86.90 88.89 55.56 88.89 68.06

Post-Picture 27.78* 71.43 80.05* 52.27

Pre-PoSt Contrast +19.05 -2.78

4 0



Table 1 (Continued)

Second Student

TE Phas A 13 C Mn 1 Mn 2 Gain

Pre-Picture 37.50* 71.43 66.67 75.00* 100.00* 62.50

Pictures 37.50 100.00 100.00 62.50 91.67 54.17

Post-Picture 37.50* 60.71 100.00 75.00* 100.00* 62.50

Pre-Post Contrast -10.72 +33.33

TI

Pre-Picture 43.75* 46.43 58.33 68.75* 83.33* 39.58

Pictures 37.50 100.00 100.00 62.50 91.67 54.17

Post-Picture 43.75* 78.57 91.67 68.75* 83.33* 39.58

Pre-Post Contrast +32.14 +33.34

SI

Pre-Picture 37.50* 39.29 66.67 87.50* 83.33* 45.83

Pictures 43.75 S6.43 100.00 93.75 .100.00 56.25

Post-Picture 37.50* 85.71 91.67 87.50* 83.33* 45.83

Pre-Post Contrast +46.42 +25.00

Total

Pre-Picture 39.58* 52.38 61.11 79.17* 88.89* 49.31

Pictures 39.50 96.43 100.00 72.92 94.44 54.94

Post-Picture 39.58* 75.00 94.44 79.17* 88.89* 49.31

Pre-Post ContraSt +22.62 +33.33
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Table 2

Prior Know1edge - Mean Percentage ResponSes

First Student

Phase A Mil 1 Mn 2 Gain

Pre-Picture 25.00* 28.57 91.67 66.67* 41.67

Pictures 31.25 75.00 58.33 27.08

Post-Picture 25.00* 57.14 5&.33 66.67* 41.67

Pre-Post Contrast +28:57 -33.34

Overall total net gain: +38:54%

Second Student

Pre-Picture 68.75* 60.71 75.00 75.00* 100.00* 31.25

Pictures 25.00 100.00 100.00 75.00

Post-Picture 68.75* 82.14 83.33 75.00* 100.00 31.25

Pre-Post Contrast +21.43 +8.33

Overall total net gain: +46.88%

*Complete story read



Table 3

Standardized Tests-Gtade Eciuivalent Scores

Pretest 24.1t,=tbst Change Pretest Post-tesz Change

SDRT Vocab 3;6

NRST Vocab 1.2

NRST Comp 3;3

ITBS Comp 2;9

PIAT Gen Know 2.6

5.7

3.1

3.4

3.9

3.3

GenéraliZation--Mean Percentage ComptehenSion

Firtt Student

Second Student

6.7

3.5

4.6

4.6

4.3

6.6

5.6

5.5

8.2

5.6

Text Phase A B C Mn

SRA 33.33 46.83 66.67 79.17

SF 41.67 62.50 75.00 87.50
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Figure Captlons

Figure 1: Total percentage of correct comprehension across phases.

Figure 2: Percentage of prior knowledge questions answered correctly.
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Appendix A

SampleQuestions for Picture Study

Rocky 114auntairL_Forest and Glacial_ Lake _Scene

In what part of North American is this scene? What makes you think
so?

What do you call this mountain range?

What time of year is it? How can you tell?

What direction is the Sun coming from?

what time of day is it? How can you tell?

What direction is the photographer fadng? What makes you think so?

What weather does this area have in summer? winter?
what do you call the thick snow and ice on the mountains?

What happens to the glaciers in spring and summer?
Do they melt completely? Why not?

What is the thin line in the middle of the picture?

Where did this ;ake come from?

What would happen if it were very warm all year round?
What's mixed up with the ice and snow on the underside of the

glacier?

Where did the big rocks come from?

What is the light brown substance on t e far shore of the lake?
What is the lake bottom made of?

Where did they come from?

As the glacier moves, what does it do to the ground beneath?
What idnd of trees grow there?

What kind of soil is it? How do you know?
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Why do you think there aren't any leafy trees?

What do leafy trees need that isn't there?
What animals might you see there?

Why aren't there any houses?

What does a national park protect?

What would happen if this stopped being a national park?
What do you think would happen if someone bought this land?



116

f'7031e...v
'

%
N

.,.

11.


