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FACILITATIVE EFFFCTS OF MAP INTERPRETATION ON READING SXILLS °
WILLIAM D. CRANO AND CHARLES JOHNSON
®  MIcHIGAN STATE UNvERSITY
This report describes the. outcome of a training program-aimﬂd at the‘
the amnlioration of reading difficulties of a sample of rural poor
children This problem is a central concern for educators as the '

inadequate training of even rudimentary reading skills represents ‘a

continuing indictment of our educational system (In 1971, for cxample, )

a Harris poll estinated that there were more than 21 million Americans

who could not read even a simple want-ad). Far from affecting allxsegments -

"of the society, this preblen islnrticularly acute among those of. lower

' socioeconomic standing, who';pbean-aot to benefit maximally from the

i

typical edu‘ational exoerience,provided by the school systems of this
. . x '

country (se Coleman et al., 1966). ‘ ' . ~

In as arch for alternatives to the usual educafional practices, a

number of %ifferent programmed apgroaches have been employed, uith

ing effect. Gomly and “littoli (1971), for example, demonstrated

' ¥
the effedt veéness of the Reading Attainment System (Grolier Press. 1967)

who had pre fously proved impervious to ameliorative programs, In .

Aexplaining he variable perfonmance of programmed learning approaches in

d the specific success of their progrmn Gormly and littoli
suggested that poor and disadvantaged students showed maximal performance
gains when the programmed naterials provided for‘!elf (and self-paced)
instruction \were individualized with respect to difficulty level, and - \:>
provided information of high interest value. In part the presen\winvesti-

gation was an effort to extend these three curriculum principles beyond

'_ the urban,. black males in Gormly S research to a group of white, rural

)
adolescepts of hoth sexes. ‘ ' ,
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.. question of this research.

‘Subjects S

2
: R _
A second aim of this research was the implementation of recent

" findings tndicating the operation of very different patterns of academic

development among children of differing socioeconomic status. In answer

to the question, "Does intelliqence cause achievement?" the cross-lagged
panel correlational research of Crano, Kenny, and Campbell (1972)
provided an affirmative response, at least'among children of high and
moderate SES. The application of this methodological model for the

inference of causal relationships to the data of 150" low SES children

_disclosed a very different pattern of development hmvever, as the operation

'Aof concrete academic-skills appeared‘to herald the development of later,

3

ore abstract attainments. More specifically, the factors involved in
map and graph i nterpretation ®peared to operate .causally with respect
to -the more | abstract skills assessed in tests of reading comprehension,
verbal intelligence etc. (see Crano, l974) llhether enhancement of o
reading performance would result as a consequence of training in map and |

graph interpretation constituted the second, and,perhaps the major§;*~\\\

\
)

.
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Method

A grouo of 77 adolescents (4& males 29 females) with an average
fa (" e~
age of 17 years “drawn from nine rpral counties 1n central Michigan,

constituted the subject sample, ATl subjects were participants in a u.s.

Department of Labor spo sored summer . program, which was open 0.+ to

youth whose families fell low the Deoartment‘s poverty guidelines. ﬂnly '

h )

-those individuals whose level of reading attainment was three to four

years behind that of their age group on-national norms were used as subjects.
\ r\: S . | —
. ! 3 oo .



Measure W,

Altérnate forms of Survey D (for grades 4-6) of the Gated McGinitie
reading test (1965) were employed before and_after the'completion of the

- program. This objectively scored test was used throughout the state of

Michigan to evaluate the reading attainments of students in all state
supported schools and special programs. The test provided measures on
four areas~oﬁ reading competence: speed, accuracy, vocabulary, and
comprehension. ' '

Materials ' L v
The Reading Attainment System is composed-of 240 graded rEading

lessons of high interest to adolescents. Each lesson was accompanied by

a glossary of possibly unfamiliar words appearing in the lesson. instruction
on various language.skills. and a lO-item self-administered and self-scored

test of comprehension. The material was graded into 12 levels of difficulty.

with 20 exercises available at each level. - e '. L

" A series of'self-instructional exerciscs for the development of map
and graph interpretation skills. similar in format to the reading system .
were'developed by the authQrs of this‘study. Materials were graded with
respect to difficulty, and at each of five difficulty levels, four exercisess
(which consisted of a map or graph \followed by a series of self-scored
questions which could be answeréd from an accurate interpretation of the
materials) were provided. “ \

ProcedUre - " ,—)
After the pretest. subJects fulfilling the criterih noted earlier

attended reading "classes" in one of six training centers for 90 minutes,
two days each week for six weeks. It is important to note that during
these sessions, the ég}é of the “teacher” was severely circumscribed. He °
made no attempt to tutor or coach students.\andtnever admonishe’_them for

.
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'
lack of achievement. 0Nccasional prov{sion of positive reinforcement
and the maintenance of an orderly classroom situation were the teacher's
principal duties.

| Results

'lormed grade equivalent scores attained at pretest and pb;ttest
on the fourlsubﬁcaies of the Gates-HcGinitie test constituted the primany-
dependent measures. The data Qere entered in four Separate two-way -
ana]yées of variance, which assessad the effects of the map 1ﬁterpretat10n
training over the courfelbf the program (seé Tab]e Y. These:analyses
indicated s1gn1f1cant effects attributable to the map trainind%?pdgram
on three of the four reading measures. In addition both map- -trhined
and nontrained groups evidenced significant pretest-to-posttest‘pains .
in reading speed ({= 2.42 years gain), accuracy (X= 1.52 yearé ga¥n) and \

¢

Insert Tqb]e-l about here
comprehension (X = 1. nn veaf gain). Of central importance for this 1nvest1—
dhticn hovevpr ore the siqn1f1cant 1nteract10ns of the Wap Training

factor with ‘leasures.- Inspection of tEe means constitutjng these interactions

~indicated that the overvhelning prepon‘erancéAof the ga1n§jq¥ﬁdenced over the

codrse of the program was attributab]eyto‘tﬁe scqres of the children who

had undergone map interpretation traiﬁing. 'hile both groups began the
program.wfth esséntial]y identical ,pretest scores, the map-trained subjects .

" , N .
far outstriped their peers in mean gains on the reading speed (X=3.79 vs

t

1.25 years gained), accuracy (Xs2.73 vs 0.48 years gained), and comprehen-

510n (X-1. .28 vs. N.53 years gained) Vocabulary scores were not affected by

the prugram i ' , 7
. i\\ i . ',\ .
. ~

The obtianed results of this 1nvest1gat10n may be somewhat unexpected

NDiscussion

given the divergence of this program from the usual approaclies. Irt@ddition

"to the fact that there is ljttléjobvious.connection between map interpretation

kI
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and.prose reading, and that the map reading exercises occupied only a

small fraction (20 minutes per session)\of the 1imited program time,

| it must also be stressed that these exercises provided no 1nstrucf10n,

pér se, but maicely provided the subjeét a series of intriguing snatial

puzzles to solve. Current’ 'ﬁpproaches to remediation would not léad to

tﬁé expectation that such an qug[gntly unrelated, minimal, and self-

administered regimen would produée such impressive reading skill ‘ .

differences between treateq.and.untreated groups.- And yet, the variables

manipulated in this regearch were well grounded 16 previous theoretical‘ .

developments (e.g. Craﬁo, 1974), and were quite consistent with the

- general orientation of Piagef'(IQSO, 1952), who viewed the acquisition

of higher order abilities (or schema) to be a function,of the coalescence’

of ﬁumerous specific, lower lével skills. -
Identiffcation of specific lhwer level acquisitions which hight

stimulate more rapid qevelopment-of higher order readings skills ﬁas

proved problematic, but with the.advent of more powerful and sensitive

‘umethodolbgicai techniques (e.g. path:énalysis, cross-1agged. panel Zorrqla-

tiondt approaches, etc.) such a procéss appears more tractable. On three

of the four dependent.méasures employed 1in this study, significant and

substanfial differences werelobserved, with children exposed to: the map

reading exercises ev{aencing far greater gains than their peérs who, 1q

all other respects, were prbvided exactly the same training regimen. While

potential iglect{on artifacts might have operated to inflate with mean

gain over all subjects, such an-alternative cannot be made to erplain the .

betwéen-groubs diffe:ences obt&in;d iﬁ.EPe_résearch; (Inv;;tigation-of -

"this.queStion; along‘with a consideration of regression-free-eﬁénge against

'a national sample will be p}esenteinn the expanded version of this. report.’)

{ ] ’ 14
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The fatilure of the program to effect changes in vocabulary is under-
standable in Tight of Jensen's (1969) contention that such tests are
relatively efficient 1nd1cators of in(e111qence It is perhaps unreasonable

to expect a significant modwfication.of 1nte37eefual ability over the

P

course of f ij-week—remedial reading program. That such a major impact
on three 1n;ertant reading skills could be effected through the imposition
of such a.m1nima1~ - program, however, is quite encouraging, and provides\
grounds for confidence in the validity of the theoretical underpinnings

of the experiment. 'Yith greater refinement of the training program, and

a Tonger time span with which to operate, it 1s conceivable that even more

“impressive findings will be obtained in future research.




Table 1. Obtained F Ratios and (Mean §huare) Error ferhj/for Each

Subtest
Source df Speed Accuracy Vocab. - - Comp.
1 .
. ' - *h T o
Map Training (A) 1 9.55 4,93 _ 1.37 2.86
Ss within groups 74 (8.24)  (10.04) (8.15) . (11.67)
g . . . . e s ' \/\ kv PR
Pre-Post Measyres(B) 1 - 91,900 . 44.82 : 0.22 19.59
. " R . " wn
AxB i 1 * 25.20 24.38 . 0.03 4,95
B"x Ss within groups 74  (2.42) (1.96) (1.28) (1.93)
' *p<10 |
**p<.05 .
* m.p<00] N »
!
*
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