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‘The purpose of thls study wa's to examine ways to 1mprovef§ .
5 mathematlcs problem solving skills through the usage of sym— i
Nt . > -
) bols and thelr meanlngs, ‘word meanlngsuand problem solv1ng
e , -
- strategles. : - , : S .
The. sﬁbjects of ‘the study cons1steﬁ of'nineteen seventh h
,. \ | -
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Readlng comprehen81on scores and quantltatlve math Acores
I

As educators

"

are steadlly decreas1ng at the elementary level

we aré faced with the task of improving these vital skills.

It is believed by some that in order to sqore hlghly in the A

‘o

area of quantitative mathematlcs, also referred to in this e

paper as problem solylng, one must ve able to comprm§fnd when'

) reading.. Reasearch throughout the years has supported the ?
1

. : ‘
\ ‘fact that readlng comprehensron ability is not a determlner
,7 - for fallure or success in solving mathemétlc word problems.. ﬂ

7 3

Thorndike “(1917) found similarjties in the ‘cognitive processbl

s . necessary to understand mathematlcal problem solving and +‘hat._

¢
of reading comprehens1on. He stated ".to understand a para- ‘

, graph is llke solving, arproblem in mathematlcs. It -consists

: in selecting the.rlght elements of tHe s1tuatlon and putting & 0

'them‘together in the right relat;ons and also with the rlght oy

amount“of weight or. influence or force for each...‘all under .
’ < . . !
Lo the 1nfluence of the rlght mental ‘set or purpose Or demand." !

{ o ® . N
Even as earlyﬂas l9l7 it was noted ‘that-~reading comprehensiow,

and solv1ng a problem in mathematlcs were two autonomous

7 1| skills comparable but 1ndependent of each othen{\\\é )
e ' Datd collected by “Lyda and Duncan (1917) indickted that
. (¢ & -

the dlrect study’ of quantltatlve votabulaTy produced a signi-

’

#

ficant growth in problem solving abllltles.

* Chase (l9l7) studled 15 variables which mlght effect

the ablllty of a middle grader to problem—solve.. He stated

Fa

that skill ln recognizing detalls 1n readlng along with funn

- v
. ! 1
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damental ar;thmetlc concepts and the ability to compute were

't1es to 1nterpret verbal problems.

.ed a three-level reading guide for use w1th word problems. h

0y
-

among thnee maJor pred1ctors. ' : I

Stern and Ke1sler (1967)astud1ed the effect of 1nstruc—

tlon in problem solv1ng strategles upon third gradErs' abili-

.They found that chlldren

who were taught strateg1es for prablem solv1ng performed bet-

ter with new, but s1mllar problems than children who, had not |,

been, given 1nstructlon.

. Irish (1964 reported that fourth graders in her study
spent ten percent of their study time in stat1ng verbal gene-;

- b
-

ralizations approplate to the topic under study. xIrlsh found-

that the experlmental chlldren made s1gn1f1cantly'%reater E
|

&«

average growth than ch{ldren who did not receive the tra1n1ngr
; ;

Reilly and Pachtman (1978) suggested spec1f1c guldance
They deve lop~

1
I

in solving~ word problems be g1ven to students.

¥

This guide was created in an effprt to support their belief
/,'- B :

that children, must be taught)how ! éb solve Word problems,
- 1 .‘ «-’) N
not told how to solve them, :

Hypothesis

To provide additional evidence to support the theory

that mathematlcs problem skllls aéé not dependent upon read-

1ng comprehens1on skills a staﬁy will Dbe conducted It is

hypothes1zed that the ablllty or 1nab111ty to comprehend in

reading has no- effect on mathematlc problem solving ability

¥ o’ .

of seventh grade students.

?

4
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- Assumptions -

‘For the purpose of this study the researcher assumes. the

Califgrnia Achiévement Test is a reliable and valid instrument

hf measure., It is further assumed that the *subjects will co-
. . 5

operate.and will perform to the best of their ability on the

riven test., ) ~ ' ,

I - 3 ! ! 0y \ﬂ )
The brief period of time available for this study will
place limitgtions upon it. The gumbéf of subjects used will

:be relatively small, This study will also be limited by the

IR

grade assignment of the students, their class assignment and

the school of attendance.

] I E . P . s K
. . 7
Ability. Potential or actual power to perform a respon-
- . ,/ ' [¥Y

sivi%éct._ . . ,

Ability, reading. -An individual's capacity to interpret

- . ’

printe? symbols rapidly and accurately. boe

Procedure

tered the California Achievement Test., This test measures the
achievément of students .from kindergarten’through twelfth

} ! S
+ % ‘ : e

rades. There are ten levels of the CAT/C (Levels 10-19).
g g

The California Achievement Test is.a criterion—refe;ended_ °
pchievement test. It pﬁovides information about the relative

o -
ranking of an individual student against a norm group.- Level
) _

In éarlx Octoberdtwo seventh grade classes were adminis- .

i

'
'
)
'
pr
i

'
t
:

1

i
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M
.
i
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17 was administered 'since it was recommended for students in E

2

grade seven, _The only tests administered were Test 2y Reaﬁing

Comprehension and Test 7, Mathémati¢s. Cohcepts and Applica=-

&
.tion.,.

The two classes were taught exaifly the.same with the
exception that the experimental group was given a special
group lessqn once a week for fourteen weeks that assisted !
them in learning to solve problems through word meaningé, | @
problem solving étrékegies andgsymbol meanings and their

usage. RN ’
Tié control group was taught using g-strucéured approéch1
following the curriculum guide. Symbol mearning éna problenm

‘sglvingfstréfegies were taught incidentally in conjunction

with the mathematics computation'pr0cess;

e e e ettt - e ek

&
The experimental group was given vocabulary and practice
° 1)

in symbol usage. Isola*ted exc¢rcises were also giveﬁ to help
. ,.) i
| the students look at word problems logigally and eliminate

2

inforgatidn that wasn't necessary to help them solve verbal
¢ .

problems. - y X |

W At the end of the fourteen week period both groups were ]
readministered the California Achievement Test. k'

7
. .

Results

Achivement Test in the areas of Reading Comprehension and

_Mathematics Concepts and Applicationia§ achieved by the ex=
A Ao
perimental and control sa@plesz

Table I illustrates the pretest results on the California'

\\\) .Y‘

O
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Table T ' .

Comparison of. Test Scores{on‘the Ca;iggﬁﬁia(Aghiygmenﬁ Test

in the Areas of Reading Comprehension and Mathemat;g§ Concepts
v :
e . v §
}

-

t
i
i
|
]
i
}

4

and Applicﬁtion:

. . 7 . I

As can be seen, the experimental sampig ﬁean at the oute~
§et o{ this stuéy for(the pretesf on reading comprehensiOh
was sigﬁ;ficantly higher than the mean of the con?rol sample.
As can be further noted, the % for’the‘difference beéween the
means on the test of reading comprehénsion proved to bé sig=

nificant, The résults indicate that the samples started with

different levels of ability. _

A . N b Lok
Raw Score . Standard v
Subjects «QFst - ‘Mean Deviation IR,
I
Experimental Pretest 19.47 7¢35 14,92 |
N / ?
19 students Reading..’ \ X “ s<?b1 b
. . 0 ., - \ .
Comprehension Kﬁ .
tl ' ‘ * 4
Control 14,63 6.2.1
*19'stud?nts o : ) ) v ' : { .
; . - - RN a
; . > ; TR !
Experimental  Pretest 1747 - 6.96 7014
‘ : . . b
' 19 students Ma¢hematifs , ‘ .. s<,01 .
. Concepts and : : ﬁ !
: h ' !
v . Application . ' -
Control " | 15.26 5. 40 i

y bt
<
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The pretest mean for the experimental sample was also

.

ples.’ ‘o s -
y P

hypothesis, a comparison of the mean gains of both samples
. * / . .

qoncepts:aﬁd apﬁiication €est. The t results indicated therke

was & significaht statistical difference between the two sam=-'!

To determine the affect -of instruction as related to the

was undertaken.

The results are shpwﬁ in the table.

t

. Taple IT' /

Comparisorn of the Mean Gain of .the Experimental Sample and

of‘Read{hglCdmprehension and'MaphematiCs Concepts and Appli-

‘Control Sampie on the Calikornia Achievement Test in fhe area

*higher than the mean of the cpﬁtrol sample on the mathematics

cation. \ -
Raw Score Standard , i
Subiects Test Mean Gain Deviation t i
' ’ 2
. N i
Experimental .Reading 5.68 L4497 5.19 ||
< ) . d : E ,
- Comprehen~ . s£01 :
: {
sion ;
Contfol , Cyo- L Lotl
Experimental - Mathematics 5.26 N\ 3.73 11,51 f
& Concepts and h
v Application
A Control . . 9 5.56
N
, , 5 )
' Table II illustrates the mean gain between the experi-.
mental and controf samples, In the area of reading compre=-
O . . ' v - )




r .

7o

\¢

-~

hension the mean gein of both eemples,were relatively small
but the galn by the experlmental sample was greatere The t
of 5.19 showed a significant gain between the mean galn of

-

the control and experimental samples. .

- On the other hand, the mean gain on the mathematlcs con=
cepts and appllcatlon test _was hlgher for the control sample
than for the experimental sample. The t of 11,51 indicated ;
there was a significant difference betweenrthe‘mean gainjof
the experimental and control samples.

Conclusions

: The results revealed growth in the areas of reading com;L
prehen81on and seemlng, as a result of 1nstruct10n in the ) ;
area of matnematlcs concepts and application, It appears bj
an andlysis of che data that the control group at the onset
of the experiment was significantly different from the ex-
perlmental group. The results of :he data also indicates
that the lessons given to the experlmentai‘group on problem
solving, strategies and techniques, brought about a change ’

in the mathematics concepts and application test scores on

the Califorpia Achieqement Test but the contrpl sample N

°

a

" achieved greater gain in the area of reading comprehension

without the extra instruction on the mathematics concepts

.and application test. Since there was a significant gain

in the reading comprehension skills of/phe control group it
. is suggested that. further reasearch be done in this area s
R

with samples that are similar in intelligence and reading,

to determine the true impact of teaching reasoning and its

g

*

- 1z




effest on reading comprehension. ' ,

. . i

The implications, suggested by the results, is that some
other factor operated in this study to affect the comprehen-.
sion of the control sample. Although no 1nstruct10n was

glven to the sample, the students' 81gn1f1cant growth may

“vy

have been affected by a Hawthorne effect or by the teacher”

" who may have striven to improVe.performance. i
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Reading comprehlrension scores and duantltatlve math scores

are steadily declining at the elementary level As educators:

-

It is belleved by some that in order to score hlghly in the -

area of quantitatlve mathematics, also referred

|

we are faced with.the task of 1mprov1ng these v1tal skills.
}

!

to in this

R
paper as problem solv1ng, one must be able to comDrehend when

2

readlng. Reasearch throughout the years has supported the

fact that readlng comprehens1on ability is not a determlner
for fallure or success 1nsolv1ng mathematics word problems.
Thorndike (1917) found slmllarltles in the cognitive

process necessary to understand mathematlcal problem solv1ng

and that of reading comprehension. He stated " to under=

stand.a

right clements of the situation k

o

It consists in selecting the

and putting them together in the right relations and also i
with the right amount of- weight or influence or force for !

each,.. all under the influence of the right mental set or

purpose or demand..

Bye (1975) stated that read1ng d1ff1cult1es in mathe- N

matics may stem more frOm the abstract and hlghly symbollci

ASN

nature Qf the subject than form an ifability to recognize

] A L

or comprehend words. After reviewing Plaget's model of cog-

nitive development - Bye deduced that many seemlngly simple

mathematical terms assume the use of cognitive abilities.

whlch students might not possess.

. proyide students with? a broader set of experlences, centered

!

5

paragraph is like solv1ng a problem in mathemabtics. |
&

:He suggested'that teacherﬂ

¢

i
\ \
. s

b

A

) 0 N f‘*




g

problem solving.

 racy.

. . B
on the difficult concepts, 1n order to generate deeper and -
< -~

‘more spec1f1c meanlngs for the words caus1ng dlfflculty when

RN

" Rosenthal and Resnick (1971) conducted a study which

examined the effects of three variables on the difficulty of

verbal orithmetic problems., The variables used “in th1s study

|
| k
included problem form, sequence of information and problém‘ g
verb. - It was concluded that,students need to distinguish
sequence of info&mation from sequence of events where they‘do
not coinc#de and that reverse.sequence causes ‘the greatest

, .
H R [«:
dlfflculty in problem solving. ;

Manzo (1975) examined the problem of-mathematlcalxlllltem

He stated,

.

to learning because of the new words and notations/and the

complex'language‘and terse sentences. " 'ﬂé suggested'math

teachers use an approach to the problems(which would involve

the teacher and .the student and the math problem. Manzo

s
developed a procedure entitled the R/Q ppocedure. The R/Q
procedure involves the participation of both the teacher

and the student in a questioning strategy, they . both read
\

each sentence of the problem and then ask each other questlohi

until the student is ready to solve qhe problem, 1

|

Schell (1981) 1n¢a paper pr%sented at tbe annual meetlng

of the Missouri State Council of th Tnternat:Lonal Readlng[

Ass001at10n explored the underlylng factops to students? pfo-

blems in reading and compbetgng mathematics problems. Amopg

‘
5 ",’

these factors werq{ ' , .

" the math word problem possesses a barrier

o
v

A

VQEG.




N

.

.

interest and motivational level
thelr %éadlness for readlng of the matey”

/.

»

A\

o>

~

rial

N

the reading\;\ level of the matérial
the studénts understahdlng of the purpos
for ‘reading ma_‘ematlcs
She suggests students be able-to restate prothms in their

o
L]

own words‘before attemptlng to solve them.

Irish (1254) reported thag fourth graders in her study

o

spent ten percent of their arithmetic study time 1n stat1ng

1)
®

verbal generalizations approplate to the top}c under\study.

Irish fqund that the experlmental chiIdren made slgnlflcantly

/

greater average growih than chlldren who d1d not recelve the

Do
TS

-

T

.

v

tralnlng.

4

€

o b

~ay

When worhing W1th mathemat1Cawor% problems, students~

e

must be "able to read math%matlcal statements in symb011

form, use spatial cues to interpret ar1thmet1¢ processes and

' NE
A

(1976) conducted by Munro it was found that students encoun-
\ LY

self instrict in order of’ process. In an A,C.E.R. study

ter more d;filculty 1n manipulating math statements wrltten

"in normal language. Munro hypotheslzed " performance in
g is implicitly related to'
h e

Mathematlcs perfor=-

many areas of human functlonln
l"

one's ability to use language skllls.

mance in many areas of language. He further suggested that

e

the students be, tralned to translate symbolic statements.

& &

. and word problems into a " set of temporarlly sequenced .

actlons or operatlons in1t1ally applled to concrete” materlals

3 -
o

-

. 1
‘.

a




o TN

=%

L 12,

or represented in draWings.

'-most difficulty.

| stated and the student must choose the correct process.

The .students Can describe a
statement through a series of physical actions or overtly\
verbalize a written statement or problem before solxing it.
This will help the student c;de the informgtion within his
existing,Language structures, which may not assist him to
process and use the'coded information\intellectually;‘
Watkins (1979) in a study conducted on college students‘
concluded that students ungerstand msthematics better when
concepts are! written with more common grammatical structures
and without symbols. ‘This suggests that the process of sol-b
Ving ‘the problem is not the difficulty faced by students, it
iI's the symbols used in mathematdcs that mightfbe cauSing the
" Pribnow (1969) in his article entitled '"Why- Johnny Can't "

"Read" Word Problems' stated " the reason or reasons fof the

inability of students to master the solving -of word problems

s

itg

appears td be an inability on the part o%?the student'to~or- [% »

——

ganize and 52%19Ze?the\problem. ‘ | T

1]

In. some problems, the.math process is not. explicitly'

&

Pro-
9

blems which require‘the student to manipulate the statement,
causewggpét dxfficulty. Brunner makes some suggestions for
t8achers in an effort to prepare students for reading mathe—
matical exposition. She suggests tnat.the teacher point out
to students that "mathematics .be read at a slower rate id
terms of the number of words/read in a given interval of time

since this rate is not slow in. terms of information communica-

Caad

*

[




rw

b

© possibility that he may overlook a key word Or phrase{"

vnicates a great deal in a shgxt statement, Becizse of the gif

ted in that time interval,... mathematical exposition commu-
. . . hY .

; \ - . .
nonjredﬂﬁdancy of mathematics, = reader must be aware of  the

I t!

Earp, ,.in an éddress before an IRA Convention, recogpized at

| for mathematics:

\leest three differentskinds of .reading adjustment required‘~ |

o]

\
\

slower rate than used for hon- 2 i

. problems that is already successful for them. | 1 y

¢ < e ‘
, . mathematlcal materlals, : i
LA ! 1 '
f - 2., varied eye_movement including types
of regressive eye movements, - %
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It was suggested by Maffei that the teacher provide the
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He also feels that this methcd is
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student w1th struqture.
most%effectlve w1th average and below gverage students since |

brlght students usdally have thelr own method of solv1ng
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1.

TEST SCORES OF CONTROL, SAMPLE

Reading Comprehension

Mathematics Concepts and

- Appli;éfion
Pﬁetéét Posttest Pretest - ?osttest'
19°, . 1875 1 15 '
14 15, 14 21 !
18 25 21 21
22 36 15 33
17 18 18 ¢ 28
15 19 13. 22 1\&
17 25 1 23
6 19 9 14
10 17 18 33
13 13 22 26
.9 4 5 15
29 36 26 Lz
12 16 10 20
27 34 18 32
15 24 23 22
& 14 19 30
7 10 R 20
10 14 ’/ 13 16
5 15 13 30

-
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18.

1.
2.
3.
I
5.
6.
7.

8 ™,

9.

10.
11,
12,
13,
The
15.
16.

A

17,

18,
19.

~.7

Reading

TEST SCOREE FOR EXPERIMENTAL SAMPLES

Comprehension

Pretest  Posttest

. 29

20

29

11

27
23
‘ 12
15
16
3]

13

25
R
16
10
ek
13
11

33

2 .
18
30
12
34
29
16
19
10
36
18
28
14
20
15
30
21
23
36

Mathematiés doncepts and

Pretest

27
16
19
15
28
14
14
20
18

31

14

18

1l
13
8
13
'9
9
32

. Application

Posttest’

37
E
19

26

36
32
21
22
10
38
18
31
12
19
15
21
11
11

36




