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Two learning strategies, visual imagery and self-questioning, designed to increase
reading comprehension, were taught 1o six learning disabled students nsing a muliple
baseline across sirtegies design, The visual imagery strategy requires the student to
read a passage and to create yisual images representative of the content of the
passage. The self-guestioning strategy teaches the student 10 form guestions about the
content of a pussage as he or she reads to mainiain interest and 10 enhance recall,
Specific instructional procedures were followed thar included: fa) testing the student’s
current fevel of functioning, (bj describing the strategy, {e) modeling the strategy, (d)
verbal rehearsal of strategy steps, (e} practice in reading ability level material. and

(f} practice in grade fevel material.

Results of the study indicate thar LD students con learn the heo stradegies and can
apply them in both reading abifiry level and grade level materials. The students’ use
of the strategies resufted in greater comprehension scores from the pretest in baseline
o the postiest after training. Instractional time for each strategy ranged from five 10

seven hours,

As learning disabled (LD) adolescents
attempt to cope with the complex
demands of the secondary school setting,
their knowledge of how to learn is as
important as their knowledge of specific
facts. One approach jo meeting the needs
of many LD adolescents is a learning
strategies model {(Alley & Deshler 1979).
Learning strategies arc “technigues, prin-
ciples, or rules that will facilitate the
acquisition, manipuiation. integrauon.
storage, and retrieval of  information
across situations and settmgs™ (p. 13
Learning strategies are important not only
in helping LD sudents cope with the
demands of the secondary school setung.
bur also mn preparing them for the de-
mands of a rapidly changing and highly
technical society. In a learning strategics
intervention program, rather than ieach-
ing specific content. teachers teach stu-
dents kow to learn thar content. Two
major advantages of strategy learning are
that it allows students to use a strategy 10
attack situations not previously encoun-
tered {Becker, Engelmann. & Thomas
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1971, Engelmann 1969, Rowher 1971),
and i also places students in interactive
roies with the content v be learned.
Students maintain active involvernent with
the content as they roanipulate and infe-
grate information through use of a learn.
ing strategy.

The purpose of this study was to apply
a specific instructional methodology to
teach two learning strategies: visual im-
agery and self-guestioning. Both visual
hmagery (Kerst & Levin 1973, Lesgold,
McCormick, & Golinkoff 1975, Puvio
1969) and questnonmng {Manzo 1969,
Robinson 1946) bave been advocaled as
techmques 1o improve reading compre-
hension, In this stady. a visual moagery
strategy and a seif-questioning strategy
were taught to LD adolescents to increase
interaction with the contemt and to facili-
tate reachng comprehension. The effec-
tiveness of these strategies in helping
students meet the demands of the regular
secondary school curriculum was mea-
sured by assessing the students’ apphca-
tion of the strategies in class matenals.
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METHOD
Subjects

Six sccondary students (three males, B
three females), who were being served in §
programs for LD students, participated.
Only students having 1Q's i the normal
range {i.e.. above 80). exhibiting deficits
in one or more achievement areas, and
not exhibiting any evidence of physical
or sersory handicaps. emotional distur- §
bance, or economic, environmental, or B
cultural disadvantage were included. The
sample included one eighth grader. four B
ninth graders, and one eleventh grader. g
The students selected had 1Q's ranging B
from 81 to 103 (f = 92.8). Their
reading achicvement grade level scores
ranged from 4.1 10 7.3 (f = 5.8.): their
math achievement grade level scores
ranged from 3.9 10 6.6 (f = 5.0% and
their writing achievement grade level
scores ranged from 3.5 10 6.9 ( = 3.1).
The students” ages ranged from 13 years.
7 months to 17 years, 7 months (£ = 16
vears, 1 month).

Instructional Materials

Each teacher was provided a step-by-step
description of the instructional procedures
for the visual tmagery strategy and &
similar deseription of the self-questioning
strategy. Two sets of reading materials
were provided for each student. The first
set included reading passages at the stu-
dent’s reading ability level (as determined
by a recenly administered achicvement
test), and the second set included reading
passages at the student’s cumrent grade
placement level.!

All reading materials for visual imag-
ery strategy instruction were selected for
their “imageable” content; that is, the
malerials had 0 lend themselves to the
forrnation of visual images as passages
were read, Passages related to abstract
concepts, ofien not easily imaged, were
not used for this strategy. No other spe-
cial attributes characterized the materials
used in this study.

Procedures
General procedures. Each student re-
ceived individual instruction from a

teacher certified in learning disabilities.
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The two teachers involved in . thisistudy
had written tha mstrucuoxu] matemis for
the strategies and were wellsversed ia:the
procedures. They were supérvised by se-
nior investigators from the University of
Kansas Tastitute for Regéarch in )t,,carsnsnj{:r
Disabilities.

Instructional sesgiony: ranggd: fr‘
o two howrs. in - lengthi bome Se&smns

were held daily,. dnd others were held

once a week, Sessions ok piau, in
public school clagsroonis; students and
{eachers in this study worked in-dn aiéa
isolated from other students and teaghers.

Instructional procedures. THE jnstruc-
tional steps used ‘to teach Visudl imagery

and self-questioning-werg adapted for use

fiom those outlined by Alley and Deshler

{1979) and Deshler; Alley, Wamer' am.i_{_'- ‘
They mduded {a):

Schumiker (1982,

‘ 'I::wlu ¢ wur tmau, fﬂr itS cort:.

k] Chm. omakwcrmm )uur mwgp

mr.ludm a5 mueh 6 the RIHICHI

content as possible I ¢ohtent s
skesEng, adpst vourimage n_u’d )
duntinue

b if vour image 5 wmprchumue
conginge -

Read the next sehionice’ und rx.pca:
smps i throu,glx 4

5 mses;mr

‘Seif—queatmmng strategy pracedures.

The gelf-questioning strately Alse wit
'dcs'xgned & facilitate reading wmprehcm
sion by feaching students' to' formy fues-
non*; 5 they, read to miaintain interest dhd

'to anh&nce pecall Students foncmre(! [hﬁfhﬂ:

procedures

1 Read the pdssage Ak WH™ quev
“Hons as’ you read o he!p yourxclf

testing the. §tudent’s currént fevel of func:

tioning, (b) describing’ the $teps :of the

strategy and providing a rationale’. for
cach step.. (¢} modeling the smmgy so' R
the student could observe. all of the pro- . B f:

cesses involved in the strategy, (d} verbal

rehearsal of the steps of ‘the 'tmtegv 10 ples

100% ecriterion, (e} practicedin
materials wriften at the stid@

"~ ability- level, (Fy practice in wnte:m mam

rials From the student’s: grade placemcnt

fevel, (g) positive and mrrecme feed-

back and (h) a postte«t

- Visual imagery st'rat'egx P?ﬂﬁéﬁ.ﬁi’eﬁé-:": g
The visual imagery strategy was designed  Te

to facilitate veading comprehension by
requiring students toread ' passige and

to create. visual imiages répresentative-of

the content of the passage. Studenis- fol-
lowsd these procéddresy © 0 & -

Read-the first sentence

Try to make an Ly ge—a pluus‘e ur
your mind :

3. DESCRIBE Descrhe your wiige

a Iy0u caiinol migke B image. e
plan-why. you cantiat and ‘g0 on i
thi nes Sentence

1. READ
2 IMAGE

b [£you cai maké ad n_n;tge;déb:de_ e

I i35 the sinie-ab dn old itdge

fong held wy mLii’lmj fron thief mosy ‘
Rcenit mage). the Ol tmig changcd :

somewhat. or anentirgty néw imag*
{not at all’ slmilar o tie ol recent:
memory imige). Mide i chdn'.zzd

unage by addmg, o whtmctm«
thngs from the: ptcmﬁ, oy had in:
your mad.
¢ [Fyou have aniomge, dexz.nbm Sty

hve commun ty;}es of ey
{ay who. (b} whiit, {¢)

U (dy ‘when, and (&) why. Symbols were.
identified for each type of qué.éﬁf:ri s
'smdcnis could mark (he answer to-a Spie-
‘uf' ¢ 'quesuon whan it was iecatad in: thc‘

1 ':' ing :v:dudily ddmmlstemd tcsts

were given the students before .md_ aftc;'

-zrammg Four ‘tests. measured  the: stu-
dents” skills related to visual ithagery.

For- e first two visual imagery Rsts.

stadents were asked to read two 100 to
200 word passages (one at ability lével,
one gv-grade Jevel). They were told that
they would be asked 1o tell ab{)ut the
éoritent when they finished feading., They
wiie: dliowad as inuch trme as needed. to
.tcad the: passage, After they fmsshed read~
., they. Were Asked to. answer $ix. to tef
,‘rehemmn Questions. . Scores Avére
:‘e percentage’ of. gorect !’ﬂ&p@)ﬂhbb to
qucﬁtten& Two more fests (one ability
level, one grade levely then were: admams*-
tercd Stucfents werg <£1rer..tcd ta redd a
prssage and to-'wy 1o form an’ image of
ihe; stury as they read The: testing. then

- :prg:ce&:ded a8 déSC;lba{i: abiove.

also-cecorded that information,.

Three tests werd given 1o assess the: . |

studéyits” sclt_questxonmg hkl]i\ First.

_atudents were askéd toread fwl passages .
{one ability fevel. ong grade. tevel or

approximately 200 words and unswer six
to ten comprehension {uestions: Scorey
were the percentage- of correct rosponses
to the questions. Then siudents were:
asked to rvead another ability-level pas. -
sage and to ask questions: about the mate: -

“tial that would make them interested in
“whiat they were réadog: As sfudents read

the. passage, the teacher probed five
times, “Have .you -asked yourself dny
duestions abouf what yon have read?” if
studenits responded afhrmwtwc}y they
were asked o, relate: thise guiestions. For

cach qucstmn, the' teacher fecorded the.

type of question dnd whether it wag re-

lated ‘to' the content’ of thé: passage. If
students’ respunded nct,mwt:[v ‘the t::acher .

Interobsesver feliability was deternined

“hyhaving a second, teacher mdepem}emiy
scare the student’s responses’ once before,

training and ‘onice after training for eack

'ki'n'r.'f of test for edeh student, On the

Yispal :magcry rests, there were 99 apree-
ments out-of 106 o;}purtumuw o agree:
(93:4% agreement): ofi (e self-question-
ing tests. there weére 58 agreemerits ot
of 60 opportunities o agre& {9‘5 1%
dgreement).

Experimental Die‘sign

A mulnpic,—ba%lmc det.wn a«.rc«;s me two

strategies was emploved for each ‘student.
Four students were taught the vmuaj g
ery stratggy followed by the \Lif—qumn
riching strategy. Thede students received
afl seven tests in baseling: and _th,er_t the
first strdtegy., visual unagery, was taught.
When the students reathed crtedon on
visital 1mager3, the self-questioning tests
were adnipistered again, If 2 student’s

baseline had reialned stable, seff-—gques-
tioning was ‘taaght. If ‘the baseline was
not stable. other self-questioming tests
WErE admm:stemci uriti a stable baseline
was achieved. Then the stratey ‘was
taught. When = student reached critenon
on self-questioning. all three. seif-
guestioning tests and the - four visual im-
agery fests were admmmcred again. Two

_students were laught the seit——que‘;tmnmg
Strategy follawed by the vxsug} imagery

strategy,.
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an:un: L shows thm tcst resu{fs zmd"
O3 T

‘practice: fesults for Student 1,
“grader whii v s veading, 4t a sixth grade
s levell bmdem £
“:magerw Strategy foklm\.ed by the seli-

‘the vishal imagery stratégy are the per-

4Lma;~e of r,t)mprt.!mnsmn questiors cor-

rectly-ansivered for pretests (buseline) and
: pmttcstx and the percentape of mformdm
tion given dunng free recall for the trains
“ing sessions, For the- 5&]}~qucstmmnﬁ
3sgtateg‘v the ‘perceptage of comprehen-
sion 1§ rc,mrded, for pretests and post-

igstss dnd the” zwerame nimberof-éon-

' '}L]‘IL—I‘@E«REG questions asked by ‘the sti-
‘dént per probe is recorded for the training
V*;essaons {indicated by the numbers in
‘hoxes W hie left'of the ¢ _!._,rdph)
' uririe - baselife in visual :maaery

wht:n Studeni [ wis not prompted 0
forn & visisal :magc‘ 20% ¢f the compre-

hension qut.sutms aimut to the abllaty
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way talght the wisual

jt'rateLy Data - vécorded for o

When directéd 1o f{:nrm a-visual - imagg,
Student- {. scoru! 30% on.the test for:an

“level passigs (Tifth- grade) and 50% of the
‘questions dbout o grade level: passage

3?‘?2 of the quesrmms on ab:hzy law,!

- passage and, S0%: of the {oestions. dii 2

“(ninth grade) . were. aniswered, correctly,

grade level passage. When Student | read -

an ability level passige ‘and the’ teacher

ability tevel passa;:e and 33% on the :es;t E

fot &' grade level pissige.

introduced; Student ] réquired oniy three
practice sessions b ability level matenals
and. four practice sessions in grade level

After the visual imagery stralegy was

probed to see i he was dsking QuEstions,
he asked o questions. during the first
pretest and-an average of .2 questions per

‘probe when tested after visugl imagery

sirategy, mstru@tmn Aftcr the. self ques~

tioning strateﬂfy iy introduced, Student

materials to mest criterion in. using the

sirategy. The postiests showed  that, he

“improved his eomprehe:nsmn scozes fromi

baselinie in.all four tests; These improve-

“ments werp maintained on the followeup
test, When prompted to apply the strat-
Studf.:nt L

egy 1O -grade lével maetials
answered 100% of the quiestions corractly

3! reqmrcci only four practice sessions in

ability léve] materials and-three practice
sessions in grade lével. matma[‘; 1o mest
LI‘!terlOl’l in using the Rtrate ay; ‘l"he post—

e showcd that he nai “anly haci gl

pmved hi 'ompmhc' fan of aradc ltevel
mmaterials bt also had !r:crcased the nitms

" bergf queszsons aqked per probc He fow -

‘asked an avinige of 2.2: content !‘C}dtcd .

on both- the. positest dfid. the fotlowup

‘test and follow-up test.

Duuam ‘baseline in the: se!f'_qucsmmmg.;
‘)‘fudcm I t:orrcc_ﬁv answered

51mtet*y

test. Without a prompt fo use. the strate~
gy, thc student ‘Scored §0% - (m the post~_

Guestions ‘per pmbe an ‘the posttest.
Student | did not use either sirategy’ to

"cmermn (35% o h;gher comprehemion.
- -of the passage) until“he réceived specific

training on each Sirategy. His us¢ of the
-'strateg,m a!tomd htm 1 remember morc:
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“information from réading passages and 10
perfonin better, oy pmpr hension {ERES ﬂf
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: R V[ pmmpt 42 0% . BLI%
aghxweﬁ by Student 1Al *;iudent«, rmgs- 'Sﬂ!f' Ab"lfy fe‘{a’ ‘ ;'I' ‘ 52?«; g o
tered: the: strate; icsm ability level. e | Quastioning 60% - Ba%

erage. number 2 1.8
_of questions per ' B

; ; Strategy Training: n=4 students.
5 Failowing Vtsuai Emagery Swategy Traming: a- ~2:s!uc§enta

miaterial wtthm & maxim
© fice sessions. Fhe- students’ s of ihe
stralegies restlted i greater Lemprehe:n--
" slonscores from the: pretest in base]ma to  untid each strategy had becn speczﬁcally‘ Tevel mate:mi may be a lack of vocabu»
. the posttest after trfniing. gt lary knowlgdge n,qulmd m the grade ievel
. For sdents ‘who nmgtered the, 1o nn ot om& hﬁf&tea does not  ratgrial
. stmtegm& ) grade level mazmais, tha erformance on theother re&ard— Althaugh The zesilts of this study are
. miaximum aumber of tiAl practy 1 nf thc Order of :nstrucnoza The zwo promising, caution must be exercised in
sions Fequited was- sever: Thig” mqtruu iz and ¢ dnterpreting the: resui:s Thest results are
tibnial time heeded to present: umh of the - ' ‘ basedion the-performance of six‘students.
twa strategies steps 210 4) was thiée to Alth'ough one studem acliieved inis- Thcy shonld be replmatcd with addif mml
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2 ity fevel material, that student was dnuble. érdlity of_ the fesults can be made. All
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inistrugtional time ranged: from f Ve 0 i ; for. this, j fourth- prade-Jevel or. b:qher Appitcatmn
seven, hours . -of these fmdmgs to LD ‘studénts with

'acimg lueis baiow Fouith- gradu Jevel
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1. Test pusvages and rmtﬂm: abiy pmc m KR
sages were selecied Sfrom 66 !’d&\ﬂéﬁs 10 Develop
Rcadmg Comjirehensign goie 8K Passiges o D

velog Regsding Compmhc:mmsg WM Gimore,

A Sack; and §. Yourman, pabmlml by Coliege

Shatls Conter; b 25(3‘ Bmmhm-.. New iarL 'fhew .

cttertaly were wsed becanse :}:ex mnmmed u
serrex of short, ugh nterest passoges whirel had
been Juclged for readabz!r:\ Fhe readabiiiv.of
the pcm ages- 1l 66 Passages ranged front fivst fu
en,.‘}fh frade and ur 88 Rmmgu ran;.ed jmm
Stxth 4,mde 1o cbllege fovdl,

’Hm mrd!tpfc' buagefine frglares for ai! nf‘ o pur—
uc:pmmgr sidents ™ are. availablé tonngh The
Instittije for Rc'wardi . Léatatng Dusapedities,
313 Corrieh-0'Loary Hall, U:;m:ersm of Kai-
sas, Lavivonce, I(A 66045
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