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| ' N Abstract .

- ‘
In,orde;lto determine how children cope with some of the demands im-{

. posed on them By arithmetic wo?d.prob]eﬁs, 200 sixth-graders were ;skeJ to
solve problems modeled after‘those used by the National’Assessment of Edu-
cational Progress. A quantitative demand wés'imposed on the children by
adding extraneous. information to the'problems, yhereas a vgﬁbal'demand wa;
-imposed‘on them by increasing the syntactic Eompfexigy of\tﬁétproblems. ,
. “Multiple regression analyses indicated that the children's égﬁputational
ability and rea ing ability together accounted for 54% of the variance in
solution accum;:2: % and 1&%, respectively, of this variance was unique,
Qhereas 32% was common to the abilities. In 4ddition, the analyses indi-

-

cated that the péesence of extraneous information in the problems reduced‘

\ the acéuracy of the children's solutions. The use of complex syntax, on
the other hand, had no significant effect oﬁ accuracy. The findings suggest
that reading abi]ity.and com;utational ability both play ﬁméortant roles in
qhi]d;en's successful solution of word problems. The findings also suggest
that the presence of extraneods'information in word problems can impose a

formidable demand on 6hi1dren's lTimited processing capacities.
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Cognitive .Demands that Arithmetic S

Word Problems Impose on Children
¥ C - h

Y
SysteTatic assessments conducted by thé Natidhé]lAssessment of
.Educational Progress (1979) reveal thAt the arithmetic wo;d problem scores
- of elementary school children have declined over the course of the past
five years. One of the first steps that must be taken to 1ﬁprove children's
perfoF%anCe is to 1dent1Yy the component abilities fhat COntr1bute to
successfu] so]ut1on of ar1thmet1c word problems (ékerman 79, 1980),
Authorities agree that computat1ona1 ao111ty is essent1a1 for solv-
ing arithmetic word prob]ems, however, they d1sagree over- the relative
importance of reading ability. For example, Aiken (]972) concluded that
reading ability probably- glays a major ré]é in the solution of~arithmetic
word problems. Balsw’(1964) and Knifong and Ho]fﬁg—z1976,if§77), on the
other hand, concluded that reading abi]fty plays a minor role, particularly”
when the children are familiar with %pquocabulary words used in the
problems: . _ .
1. Computation is a much more important factor in problem so]Jing.
than is reading ability (Balow, 1964, p..21). N
2. It is difficult to attribute major importancg to reading as a.
source of failure (Knifong & Holtan, 1976, p. 111).

3. We sought evidence of.poor reading abilities éffecting children's
- . Ky ‘1
success on word problems but found little such avidence .
/

‘The best recommendation for teachers is () he]p'sthdents

‘develop computational skills, and (2) do not expect work on
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sreading skills (which may be-valuable in its own right)

to correct word problem difficulties (Knifong & Holtan, 1977,

v

p. 229-230).

A ]

Balow's (1964) conclusion is questjonable because he partié]ed out
the total IQ of his sixth-graders before he assessed the influence of
thejr reading ability. Sipce vgrba1 abilities and quantitative abilities

‘ are two major components of total IQ, it makes 11£t1e sense-to cont;ol

for them when assessing the effects of reading ability and arithmetic

X

ability. Knifong and Holtan's (1976, 1977) conclusions are also question-
> / Ad . - =

. able. -They did not directly assess the reading ability of the 35 sixth-

graders in their sample. Instead, they based their conc]usiQnsﬁabout

reading ability on inferences the& made about the kinds of errors their
’

éubjects\made, and on the interviews they later conducted with their sub-
»
jects.

.

. When children attempt to solve arithmetic word problems, they must

cope simu];aneous]y with two kinds of demands: quantitative and verbal.

[y

Quantitative demands’are associatéd with the identi%ication and manipu-
lation of the nuﬁ?rical info;mation needed to solve the problems. Verbal
demands, dn the. other hand, are associated with the text in which the
numerical information is embed&eH. The presence of formidable quant@fé—.
;ive{&nd verbal demands could tax chiidren's processing capacities and
"block" their efforts to identify and manjpu]ate essential information
(Baddeley & Hitch, 1374; Kahneman, 1973; Kerr, 1973; Posner, 1982). For
oresent purposes, processing capacity is defined as “the limi%ed nool ’
of energy, resources, or fuel, by'which some coénitive’ppgrations

. N

- ’ -
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< 9r processes are mobilized dnd maintained" (Johnsfon 4 Heinz, ﬂ928,

5. 422).] . ' .

Children cope with the quantitative demands of aVithmetic word

problems by calling upon their computational ability; similarly, they

cope with the verbal demands‘by‘calling updn their reading ability. One
purpose of tpe present study is tb determine the relative imporfance of

each of these abilities to the solution of arithmetic word prob]em;. [t
; ’ is hypothesized that comphtationai ability and reading abifity each aE-

count for significant amounts of variance in the accurécy of so1ﬁ110ns.

The arfthmetic word problems used in the present study are modeled after
those used by the National Assessment of Educational Progress., .

In the "real world," individuals who so]ve.mathematica] problems for

a pargicular task (e.g., architecture or navigation) must distiqguish be-

tween relevant and extraneous information. -For example, consider the

.. ", owner of a tropical fish store who reads the following description-bf the
aquarium he has just received: rectangular, stain]éss steel with un- '
breakab]e'g]ass; weight is 5 pounds; heigﬁflis 2 fqet;‘1ength'is 4 feet;
width is 1 foot; capable of w}thstandfng pressure of 40 pounds per square
inch. In order to dete(m{ne the_quume of his-aquarium, the owner must
attend to some data and ignore the rest. \3 | .
In contrast, .in etementary school mathematics c1asses) teachers
typically do not include extraneous information in the problems they
"pnesént to children. Of course, when children are first learning to use
a princiole, the "inclusion of extraneous infgrmation.wou1d orobably not

be advisable because interference would be generated. After the basic

~ principle is understood, however, teachers might consider including

- ERC ' .6

-
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exérapeous information in the children's problems. Since the Ehi]dren
must cope with extféneous information when they tack]e applied problems
later in 1%fe, they probably should 1earq to recognize it and to raspond
to it in classroom situations. Before recommendations can be made about
curriculg design, however, it is important to determine how the presence
of extraneous information influences the broblem solving performance of
children. In the presert study, a quantitative demand was ‘imposed on
children by adding extraneous information to problems. It was hypothe-
sized that the presence of such information could tax the children's
Timited processing capacities and, thereby, reduce the accuracy of their
- - /brob1em solutions. ‘ ‘
In real 1ife, arithmgtic problems ére often embedded in texfna{ for-
mats . ‘Fof instance, to solve problems in fie]d; as diverse as archeology,
geology, and economics, individuals must extract numerical data from
documents such as 1ettérs, memos, and technicai reports. Sometimes the
syntax (i.e.; the arrangement of words in sentences) of these documents

/ . . .
is simple; however, =11 too often it is quite complex. In the present

/
study, a verba1‘demand was imposed on childrem by %ncreasing the 7§;t§ctic
complexity of‘problems. By taxing the children's propcessing iipacities,

" the use of complex syntax could reduce the accuracy of theit/problem
solutions. . -

: ~ Metho;)

Subjects and Design

The, subjects were 200 sixth-graders (109 girls and 91 boys) from two
middle schools ‘located in a university community. There were two in-

dividual difference variables, students' reading ability and their ‘
O ‘l . ] ‘,:"« "
.i’“/

'7'
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computational ability, and there were two format variables, problem in-
formation (absence vs. presence of ;xtraneous information) and syntactic

o

‘Structure ﬁsimp]e v§.\comp1ex syntax). The measures of task performanée
y .

were: the number of problems correctly, answered, the number of problems

correctly set up, and the amount’of time spent taking the éest.

Materials ) ) -

The experimerital materials included the Combrehensive Tests of Basic

Skills (1976) and a 15-item arithmetic word orobl

structed specifically for this study.
rd

Comprehensive Test of Basic Skills. (The Cymprehensive Test of Basic

\ : ’
Skills was administered to all subjects. Scores on the reading compre-

hension subtest and the arithmetic computation subtest provided measures

of the subjects' reading ability and computational ability, -respectively. '.

The reading comprehensioffsubtest consists of 45 multiple-choice
questions designed:to measure cpmorehension after reading short passages.

’4he KR 20 reliability coefficient for this subtest is .96.

The ar{thmetic computation subtest is combosed of 48 multiple-choi;e
{ items designed to measure £he abi1ity to pefform the operations of ad-
pition, subtraction, multiplication, and Aivision. This subtest does
not contain wérd problems. . Its KR 20’re1iability coefficient is .97.

Arithmetic word problems. A 15-item arithmetic word-problem test

. ’ \
~was constructed for use in the present.studyr The word pro&]ems'wefe\

adapgations of sampler problems supplied by the National AsseSsment of
Educational Progress (1977). The problems tested the ability to add,

subtract, multiply, and divide. Four versions of the test were formed

by tombining two versions of probliem information (absence vs. presence

. ' 8'
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0f axtraneous 1n72rmation, with two versions of syntactic structure

(simple vs. compiex syntax;. The following problem illustrates the four
versions:

lo Zxtraneous™ Information - Simple “Syntax

4
Joe-nad 131 pages left to read in his book. He then. read

29 more pages. How many pages are left to read?

No Extraneous Information - Complex Syntax
f.Joe had 131 pages left to read in his book and he then
read 29 more pages, how many pages are left to read?

Extraneous Information - Simple Syntax

Joe had 131 pages left to read in his 529 page book. He
then read 29 more pages. How many pages are left to read?

Extraneous Information - Complex Syntax

[f Joe had 131 pages left to read in his 529 page book and

he then read 29 more pages, how many- pages are left to read?
[n the versions with no extraneous ﬁnformation, all the numerical

- [

information given in a problem was necessary in order to'@btaiq tbe cor-
: i
t

b

rect -answer. On the other hand, in the versions with ex%?anepﬁs
information, one item of numerical information was not necessary. .The
. problems in the versions with extraneous information ﬁere{étherwisé
identical.to those-.in the versions with no extraneous inf?rmation.
. v In the versions with simple syntax, a orob]enkcgnsis£ed of three
simple sentences. In the versi%ns with complex synféx, these three simple

v sentences were combined, oy means of the subordinating conjunction "IF"

and the coordinating conjunction "AND," to form one complex Sentence.

N
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* The average. length of a sentence was 7.7 words in the simq]e synta¥k

version$ and 26.5 words in the complex syntax versions.

Proceddre . ' ' ,
In eight sixth-grade ﬁathematics classes, the four test versions

- were randomly assigned to 200 studenté with ‘the restriction that énaequal

‘number of students receive each version. The egperimenter read the in-.

structions aloud. Thg students were encour'aged to york as carefully ’

.

and as quickly as possible and were reminded to show all their work:

Work as carefully and as quickly as possible.
Your score depends upon you getting the correct
s+ answers as quickly as you can. [ will be timing

you. *Also, you must show all of your work to

receive credit for your answer. If you think

B

you know how to solvé a problem, but can not do =
the calculations, show how you would set it up.
Besides wanting to see correct answers, I am

interested in how you Solve the problem. You may's

-

work on the problems'in any order you wish. When s  *
v ’ '

ey

you have finished all of the problems, turn over if%ﬁ

N

your paper and raise your ‘hand. T will retord,

vk time and collect your test. Then, you may read
your library book until everyone-finishes.

Any questions? Now, you cam turn oier your test Booklet ii
and begin. - .
Ouring the tesE)/fg;/e&per1menter and the teacher circulatet~around

. \ >

the classroom to nsure that students did their own work. Neither |the
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", ; : exper;mentef nor the teacher gave advice tq any pf the studenté. Wheﬁ
( . a subject fjnished5the task and-raised his or her hand’, tﬁe subject's

test-taking time in,sec&nds was recorded. Si]ent; electric digital

timers were used for this purpose.

Performance Measures’

Three measures of performance were used to assess the‘so1ution of .
‘ " arithmetic word problems: (1) total correct answers, (2) total correct
. » ’ .
set ups, and (3) total test-taking time.

Correct answers. Subjects received one point credit for each

problem that had been carried out correctly and whose final answer was

LR

correct. Thus, subjects applied the correct operation (i.e., addition,

«

.

suﬁtraction, multiplication, or division) .to the appropriate numbegs, and

computed the correct final answer.

. 2 ) L ’ .

. Correct set ups. Subjects received one point.credit for each
. ~ Y

. probTem that had been carried out correctly, even if fhe final answer was

. o .

\ . . . .
incorrect. If a subject applied the correlt gperation to the appropriate

numbers, but made a computation error, he or she still received one point

- 0

credit for the problem. Thus, correct set ups was a more Niberal measure
\ﬁ

of problem-solving accuracy than correct answers. ’

Test-taking time. Whgn a subject raised his or her hand, test- .

.. tafing time was recorded }U seconds. This measure indicates how much °
time'tﬁé:test'was in the subject's nands. It does not indicate how mugh
time was actually ipent'éq task-relevant as opposed to task-incideéta]
activities suéh as daydreaming.

Results
Theﬂinf1uence of two‘individua{ diXference variables, reading aoi]i@y .

o and computational ability, and two format variablés, problem information

_ 1

1L

N
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)

(absence vs. presence of extraneous information) and syntactic structure
(simple vs. cemplex syntax), on problem solving performance wgre assessed.

There were three measures of performance: correct answers, correct set

ups, and test-taking time.
First, means and standard deviations for the independent variables .
1 ]

and the oerformance'me4§ures were computed. Second, significant cor- '
relations among the abtlity variables, the format var4iables, and th

A\ S ' ! é '.o .‘ ' .
performance measures were identified. And third, the relative contribution

i

of each ability var#able and -each format varigble to performance was

determined by means of hierdrchical regression analyses.
I , . -

Means and Standard Deviations .

<

There weré 109 girls and 91 .boys whose reading abilities ranged from

1.4-to 11.9 (M = 6.29; SD-= 2.77). Their combutationa] abilities ranqu ,

_ from 1.0 to-11.9 (M = 6.31; SD = 1.91).

3

The students correctly answered 58% of the 15 problems (M = 8.68;

~

$D,= 4.22) and correctly set up 61% of the,15 problems (M = 9.11; SD =

[

4.34). Their test-taking times ranged from(303-§econds to 1860 seconds

-
N

(= 907.67; SD = 308.99).

-

4

Correlational Analyses ' : ‘

As can be Seen in-Table 1, reading ability and computational ability

. -

Inserﬁ Table 1 about here

were positively corre]a;éd (p-< .001). ' In addition, readingvability was

positively correlated with correct anéwérs and set ups (both ps < .001), °

and negatively corre1atgq with,test-taking tjmgw(2¢< 1), Similarlys,
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A ' %

‘computational ability was positively correlated with correct answers and#,.
* . \l g

<

set ups (both ps < .001), and négatjvely.corrélated with test-taking time '
(é < :05).

' ° . ‘ . © el
The presence of extraneous information was n&gatively correlated - »

) -

with correct answers (p < .001) and set ups.{p < .001), and posi&jvé1y oo

.

correlated with test-taking time (p < .001). ' Syntactic complexity was

not significantly correlated with any of the performance measures.

Multiple Regression Analyses
In a predetermined order (Cohen, 1968, 1978; Nie, Hull, Jenkins,
Steinbrenner, & Bent, 1975), two blocks of variables were entered into

- . . -
a regression equation that was applied.to each of the following performance

’

measures : correct,apswers: correct set'ups, and test-taking time. Within
each of these blocks, thers were: two variables; - ~

Reading abi]itf and computation ability were the Vvariables included
in the %}rst block. Problem information and syntactic structure were in-
cluded in the &ext block in order to determine if these variables added
significantly to the variance already accounted for by the ability
variables.
j Within each block of variab]e?& the variable that had the largest ’
squared partia]\corre]ation with the perforﬁ%nce measure was the one to
enter f%rst. In this way, the order and the relative contributions of
the variables within each block were established.

Correct, answers. This regression analysis is summarized in Table 2. ' |
. / '

In the first block of variables, reading anility entered into the equation‘
3 N N

Insert Table 2 sbout here (—-
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first, accounting qu>46% of the variance in‘total corvect answers, F
- .

(I,.lga = 168.36, p < .001. The variance accounggdvfor increased
significangly to 54%.when computational ability entered into the equétion,
F(1,197) = 32.31, p'< .001. A commonaltty:analysis (Kerlinger &
Pedhazur, 1573) indicated that reading ability and comgutationa] ability

- uniquely accounted for 13.6% and 7.6%, respective]y, of .the variance in

total correct answers (see Table 3). ~The, variance uniquely accounted for

by a variable is defined here as the variance ’

<

Insert Table 3 about here

it accounts for when it is entered 1;§t within its block. The commonality
ana]ys%s also indicated that 32.4% of the var;ance accounted for was
common to both reading ability and computatignal ability.

In the second block of variables, problem information entered ﬁi;st
and the total variance accounted for by the equatign increased significantly
to 67%, F (1, 196) = 79.93, p < .001. In other words, after the influences
of the students' abilities are @aken into account,, the.findings indicate
that'more problems were correcfly anéwered when extraneous information
was absent (M =10.25) thah Qhen.it was prgsent (M = 7.11,~see Table 4).
Syntactic strucyﬁ;e did not add significantly’ to the variance accounted

-

for'when-it entered into the equation.

Insert Table ¢ dbout here

Correct set ups. In the first block of variables, reading ability

again entered the regression equation first (see Table 2), accounting for

l 14 ,
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45% of the variance in total correct set ups, F {1, 1%88) = 160.37, 2 -

©.001. 'When computational ability entered, the variance accounted for in-
creased significantly to 51%, F (1, 197) ='24.34, p <..001. A commonalizy

“analysis showed that reading ability and comoutational ability unique]y.

¢ a

accounted for 14.5% and 6.1%,‘respect1ve]y, of the variénce in correct
set ups; 30.3% of the?variance accounted for was common to both ability
variéﬁ]es: Ve

-~ In the second block of variables, problem information entered f{rst,
significantly iﬁé}gasing the total variance accounted for to 66%, F
(1,=i9%) = 90.08, p < .001; thus, more problems.were set up correct1} ?
when extraneous information wgé absent (ﬂ_= 1Q.84) tﬁan when it was
present {M = 7.38, see Table 4). - qyntactic structure did not add ;}g-

nificantly to the variance accounted for when it entered the equation.

. . Test-@aking time. In the first.block of variables, reading ability
entered.the equation first (see Table 2),-accountin§ for 5% of the
variance in test-taking time, F (1, 198) = 9.98, p < .01; The variance
accounted for did not increase sign%ficant]y when computational ability.
entered. A commonality analysis ind}catéd that reading ability and com-
putatipnal abiiity unihuely accounted for 2.3% and 0.1%, respectively,
of the vériance in teét-tak%ng time; 2.5% of the var;ance acﬁounted for
was common to both~ab%1ity variables.

When problem information,entered the equation in the second block,
the® total variance'aécodnted for int¢reased significantly to 13%, F
(1, 196) = 18.11, p < .001; tesf-taking times were faster wheq extrangous
information was abéent (M =.819.88 sec.) than when it was present (M =

995.46 sec., see Table &). Syntactic stguﬁture did not signi?icant]y in-

EMC crease the variance accounted for‘when it entered the equati&x. )
o * oy “ '
. , . 15 ~




-

~Arithmetic Word Problems

) <

14
/ Discussion =
The ability and format variables <influenced the two measures of

i . . N
accyracy, correct answers and set ups, in simjlar ways. In order to a-
7 .

void redundancy, only the influences on tbe correct answer measure will

. be discussed.

For the 200 sixth-grade students who participated in the present

study, both reading ability and computational D111ty contributed to,

success in solying the arithﬁézic word problems. Together, \;ead1ng ab111tj
andlcomputational ability accounted.for about 54% of the variance in
correct. answers. Reading abi]it& uniquely ac;ounted for about 14% of the
variance in correct answers, whereas computational ability accounted for
about 8%. In short, these findings supporf the hypothesis that reading
abil{ty plays a major role in the so]dtioz of arithmetic word prob]ems.
Apparenﬁ]&,-the conclusions to.theocontrary that were drawn by Balow

(1964) and Knifong and Holtad (1976, 1977) were premature and based on

1imited empirical evidence.
Thirty-two percent of the variance in correct answers that was ac-

a

counted for by read1ng ability and computational ability was variance

that was common to both var1ab1es Thus, th‘var1ance common to both
var1ab1es was re]atwve]y large -- larger, in fact than the sum of their
unique contr1but1on§. Since students 1ntegrate ‘their read1ﬁg and arithme-
tic skills when\they solve arithmetic word prob]ewi, mathematics teachers
should take botH of these skills into consideration when evaluating

stUdenfs,aad providing them with feedback.. This advice is in opposition

to that of Knifong and Holtan (1977): ' ' \
S

9
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The best recommendation for teachers is . -

4

(1) help students develop computational skills,
and (2) do not expect work on reading skills

. (whith may be valuable in its own right) to
’ | correct word problem difficulties. (p. 230) '. .
Kpifong'and Holtan's advise is highly questionable in light of the
pJesent findings; wnen attempting to correct word prqpﬂem difficulties,
teachers should take into consideration students' reading skills.

In the method classes used for the training and'continuihg education
of peaghers, the integration of readjng and writ?nq skills is given great
.emphasig. In such classes, similar qnphasi§ could be given to the inte-
gration of reading and computational skills. Such emphasis could he}d
mathematics teachers to\increase their awareness of basie reading pro-
cesses, and reading teachers to increase their awareness of basig
arithmetic processes. This increased awareness would have an impact on
the;; teachers' lesson plans. For example, the lesson plans 6? reading
.teachers could include activities designed to enhance students' com-
prehension of passages that deal with,problems in mathematics and science.
Similarly, the lesson plans of mathematic teachers could include activities

designed to (a) help Students comprehend new vocabulary words (e.g.,

"fraction," "ratio," and "percentage"), and (b) he1p-students\reduce

complicated word prob]ems\to a set of simple, relevdnt propositions (i.e.,

the basic idea units required to solve the problem). -
Tesprtak16g time is-a.crude criterion of performance when compared

to the primary criteria, the accuracy measures -- it is not surnrising,

/ . .
therefore, that reading ability and computational ability accounted for

17
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only about 5% of the variance in test-taking times. The varia&ce;
associated with both abilities in on (2.5%) and reading ability alone
(2.3%), were higher than that igg;izZZQd with.comoutatjona] ability
alone (0%).. . .
- In the present study, the presence of extraneous information in the
word problems was an important factor, accounFing for about 13% of the
variance in cérrect‘answers and about 8% of the variénce in test-taking
- times. Extraneous information reduced the accuracy of studen%s' answers |
and ihcreaded the length of their test-taking times. These findings are
consijtent with the notion that extraneous information can iépose form-,

.

idable| demands ¢n sfudents' 1imited.proces§ing cépacities.

5 Npparently, the variation in sentehce coﬁp]exity was too‘superficial)

' %o impoge éiﬁfereﬁtia] demands on students' proééssiné capa?it{es. Prob lems
in tﬁe,% ymat of three simple sentences ana proplems in the format of &

complex s

d N
ntence were Solved with equivaient accuracy and speed. Assuming

that qther\factors are held constant, these tWo syntactical variations

!

can Bé used interchangeéb]y by teachers when FOnstructing their classroom
tests. |
’ In conc]héion, since reading and computat{onal skills both coﬁtri-
bute signfficant]y‘to success in solving arithmetgc word prob]ems,‘teachers
(and text authors).are encouraged to design activities that will help
students to integrate their basi¢ skills arid apply them effectively. In

addition, teachers and text authors are encouraged to embed their word

. \ problems in realistic contexts that contain some extraneous bits of

> -~

information.
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) Table 1 «
Int@‘cqrrela'tions Among Independent and Dependent Variables .
_ . S, S R
Variable : 1 2 3 4 5 6 7
1. Reading Ability H1FF %~ 00 -,03  68***  p7Rkx 0%
2.\\ Elomput'ational AbiTity | C..02° -.01 g 03*FFF60** - (6%
3. Problein Information ' . L00 - 37FFR L 4QxHk 2B xxx
4. Syntactic Structure , ~ \\‘ -.02 ~.02 .01
5. Correct Answers L . o \ ' L BN Vi
6. Co‘rrect Set Ups . U o ‘ o -.20*
7. Test-Taking Tine - \Y'-
*p < .05 ff*;g CL01 *ep < 001 B
Note ';Lie}}els oF .significance are for two-tailed tests. N = 200
"'A a

&L
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. A Y
.1 P
, . X
- . Takle 2
. 4 .
Regression Analyses on'Perfcrmance Measures
o e e e e e e
' Variable o Multiple R R R? Change F
- __.,uﬁﬁ-_ﬁav.-_::____‘Lﬁ_k_-J~J. . : e e e e -
) . . \“\}/ Total Correct Answers . :
ettt em - —— — 4 - - ...-.—s_—-—..'n. . ——m— —— s ——— [, -:i‘ . -
Reading Ability %I . .6779 .4596 4596 - 108, 36444
Computational Ability (1 L7319 5357 .0762 RIS Y
Problem Information ; . .8187 .6702 L1345 79,9 224
Syatactic Structure : 8187 .6703 .0001 0.03
\nh Total Correct Set Ups
- — e e m e r e e e t—— e ——— ¢ é}_'__ — \ - S ) o e . S ———— A+ - Bt e = i =
, < - . »
. Reading- Ability C, 6696 .4484 .4484 160.97 K44
: Computational, Ability | " 7135 .5091 .0606 24 .34 %A%
Problem Information -“ .8146 .6636 . 1546 90.08* k*
Syntactic Structure L ..8147 .6637 .0001 0.04
o Y PR, M".Q" —— e meem ..-_.-7_-___.“-_,, — i a— - et + e e o ma - vo— e+~ o ’
. . Total Test-Taking Time S
Reading Ability .2190 .0480 .0480° 9,98**
Computational Ability , 2216 .0491 .0012 0.24 -
. "Problem Infomation - Lo : . 3599 1296 - .0804 18, 11%4*
£< . Syntactic Structure c.t . 3600 1296 ,ﬁ7000] 0.01
, Q . e s - - - e e e e e e e e e e e ———— et e )
EMC *kkp <007 **p ¢ .01 *p < .05 { .‘2.-‘)

S| QOJAd PAON, DLIBWYL LAY



Table 3

-~ A L) .
Commonality Analyses for Performance !leasures

Variance B -
Variabld X = . .- (%) Weight” .

\

Total Correct Answers , ) ‘Z

e bl
T g N g

N Unique to Reading Ability 13.6 .47 !
Unique Yo Computational Ability 07.6 .35 '3
Common to Reading and Computation 32.4 |
R? S BT e

" /

AN
(_ Total Correct Set Ups

Y

> Unique to Reading Ability ' 14.5 .48 .
Unigue to Computational Ability ///05.1 310%
lt'
Common to Reading and Computation 30.3
2 . o . .
R —— 50.9 - :
~
LN ’ :
Total Test-taking Time
7 . .
Unique to Reading Ability : 02.3 -9

Unique to Computational Ability .~ . 00.1 -.04
_Common tqaReading and Compugation 02.5
R _ 04.9 .

L}

4This column reflacts beta waight after hoth variables were entered.

L3
A



-~

. AFithmetic Word Problems
Y.
: K b
- Table 4
Means and Standard Deviations for Performance Measures

~

- ’ 5

k.

Problem Information

Extraneous Extraneods
. ' . Info Ab3ent , Info Present,
v Syntactjc Structure " SD M sb

)

Total Correct Answers

: Simple Sentences y 10.34 3.48 7.8 4.45
Complex Sentences. 10716 3.80 7.04 ° 3.97
- noo 10.25  3.63 7.1 .4.20

p— x

Total Correct Set Ups

-

- Simple Sentences . 10.94 3.55 ' 7.46 4.58

Complex Sentences 10.74  3.77. 7?}0 1.07

M ' 10.84 3.65 . 7738 4.3]

Total Test Ta¥na Time (Sec.)

Stmple Sentences 828,70 266.99 $78.86  328.67
Complex Sentences 811.06 287.02 1012.06  306.39
. .819.88 275.92 e~ GoBVHEs  316.56

1}

Note: Each of the above means is based on 50 subjects. .

A}
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-
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Footnote
1. Becau§e the def{nftion of prcesging capacity (cf:‘Johnston &
" Heinz, 197é) lacks -pracision, it has beep interpreted in several ways
(e.q., as'cépacity, aé attention, and, as mgntal'energy). Despite its
, Tack of Dreéi;ion, the progessing ca&ac?ty concept is uSefu{ Qecaqse it
helps to explain Qgg,the performance of.children on arithmetic word
prob]ems‘ig inﬁ]uenced by quantitative and verbal components of those

( LI -
problems . . T R

-~




