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) appllcatlon of concepts that 1nvolve thlS vocabulary,‘to I

A_problem solv1ng in geometry at the grade ten level

L X
?Thls uas done by ch0051ng one class from each of thrée hlgh

B
x

TEP purpose of thlS study'was to 1hvest1gate the

a ronshlp between the vocabulary aspect of read1ng and o

o

theustudy was de51gned to determlne the ﬁegree of relatlonsh

I "a o

between knowle

\-

ge of mathematlcal vocabulary and suCcess kn

2 e ~ ‘\ i

EMRRE R 1

) Elghty thﬂee studenﬂp were selected for the study ‘
LT S e .

L L

were admlnlstered to the subjects

tlcal Vocabulary Test on whlch the éubjects wefe requlred to

the problem solv1ng aspecb of mathematlcs., More prec1sely,,

w

1P

‘schools 1n the Edmonton Publlc School SYstem. Three testsm

;

‘fwrlte deflnltlons for i ems of m@}hematlcal VOCabulary The'

' i
-~second was a Concept Test whlch requlred the subjects to

~
N a

.n,,w X

'“vrsolve problems requlrlng no computaylon, by theﬁseleetlon of

‘A.

- ,i’ﬂmecorrect»answer from amoQg four p0531b1e ch01ces * The»f”

\be selected fromxamong four posslble ch01ces., All of the

Y

L . h\_‘ N -
e .thlrd was a\qublem—Solwlng Test wh1ch requlred computatlon
re *\

i

o L
1p order to arrlve at the correct answer whlch was als0wto_u

1

B testlng Was carrléd out durlng the month of June ln 1977

”’, vi.*::"»

angxthe Concept Test arw

e ) ’~‘.

tlon coeff1c1ents bet%;:n &he”Mathe““b

2

also between“

,.‘-'ﬂ: .

The data was analyzed by the computatlon of correla— ‘
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Vocabulary Test ang the Problenﬁ%olv1ng Test In addltlonﬁ ol
X ) 3 Ep e
, . “ '8 . . E’ . .

'it to thls the mean, Varlanas and standa{d. O

pnted for the results of each of»the three t%‘ ‘ ; 7‘?
| “>Slgnlf1bant correlatlonal relatlonshlps were‘%bund9 v
stetween the studpnts"knowledge of mathematlcal v&cab;laty |
ifand theﬁ; ablllty_ .ﬁdeal wnth concepts and solve Qfo ems‘ ﬁ
'Afwhlch 1nvolved thl§ VOcabularyh In addltlon to thlS the | L
‘”subjects found the task of wrltlng formal‘deflnltlons to ‘:“

'1*f1tems of mathematlcal vocabulary s1gn1fican{ly more dlffl-ivf‘i

era. came W
were, com- VR

e culé than deallng w1th concepts and solv1ng problems whlch L
',1nvolved the 1tems of mathematlcal vocabulary.__' SRR g“§’-j?: i
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ST o S INTRODUCTION. . o 0,

s T
o

- An examlnatlon of the currlculum Outllnes for the o

prov1nce of Alberta obv1ates the conclu51on that readlng 1n L

";ithe content flelds 1s one of the most neglected aspects of

.
: 3
Cade 4

i publlc school educatlon 1n thlS prov1nce. Thls can probably R

'ﬂbe attrlbuted*to the fact that tradltlonally 1t was assumed

RR——

'that 1f a student was taught to read (1 e. narratlve mater~i7 N

e

- 1a1) there would be more or less automatlc carry-over from L

l.thls general readlng 1nstruct10n to, readlng 1n the content

x:flelds The assumptlon resulted ln the teachlng of readlng

"hdurlng one spec1flc perlod and content fleld materlal durlng D

g"other spec1f1c perlods/ Thus, llttle or xuy con51deratlon f

_ffjWas g1ven to the spec1allzed readlng Skllls requlred w1th1n ‘

‘ffieach content fleld. Gradually 1t was reallzed that too much

‘ C
r

vcarry-over was aSSUmed and that general readlng skllls were
lnot automatlcally apglled successfully to readlng content '

‘,ﬂ5area materlals. Ca

‘~5nece351ty, must teach the students to read 1n the content

”fareas,'lnstructlon 1s Stlll to a great extent concentrated

_dlng to Jackson (1968), can be largely attrlbuted to the o

ol Desplte the recognltlon that readlng programs, of“¥f5'” |

v'lgon narratlve (basal) type of readlng mater1a1 Thls,“accor--n;:V“



';'hf has been the Shlft Ln empha51

LSt

fact that the readlng program is. llmlted by tlme,_and anﬂTffz
S 7 e ey
= such teachlng for the transfer of tralnlng to readlng other R

£l : .
) _/.

types of materlal remalns as the baSlS of 1nstructlon 1n5 RO

«;ﬂﬁffs:readlng r‘_:‘v l-~;ﬂ,-,} fd; Tﬁ‘hjtvn, p',' 1:h;1”5 : s ;hwi:,;w
. uPRQﬁLEM_T;_fp:xfgts_u
‘ In the content area of mathematlcs, one of the re— :~;~

from the teachlng of routlne fh

iathematlcal 1deas that

\1

sktizs to the teachlng of ba51_5
ture the dlsc1p11ne.; Th;s has placed 1ncreased empha—fQiA

‘ 51s on teachlng the concepts that are 1ntegral to the f"A*

e - : Sl P

the lncreased

understandlng of thébdlsc1pllne. ~In turn
: BTN _
k 1nte11ectua1 rlgour requlred by thls approach has placed

fh greater demands upon the readlng ablllty of the students.'f@ih_ ]
R L SRR “'7.'ng
Research such as that of Burks and Bruce (1955) and A
‘* 3 ‘. l V. v.

Jan Tausch (1960) has rndlcated €hat the understandlngoa

reader obtalns from prlnt 1s partxally a: functlon of the
: _y ” ‘\
'7 number and clarlty of concepts the reader has %1xed through

words. Slnce mathematlcs has 1ts own spec1al vocabulary,

/ . . --V

accerdlng to Aaron (1965), Bell f1965), Bond 1966),\C1ark

(1969), Eagle (1948), Foran (1933),’Johnson (1944), Johnson

(1949)’ Johnson (1952), Lyda and Duncan (1967), Morgenstern}hw,”
(1969)’ Muelder (1969)' R“dman (1952): Spencer (L960)._’g,{fifj“”‘“

Spltzer (1952) and Weber (1963), 1t,wou1d appear that :]ff*fff}?'w

$.0




- .students must be famlllar w1th thls vocabulary'to read and‘g fw'w‘7

‘successfully 1nterpret concepts and problems rn whlch thls

.i vocabulary is employed ThlS presents the problem oﬁ deter-ln;
'lmlnlng the degree of relationshlp betweep students know-ifvﬂif}T
“ledge of spec1allzed mathematlcal vocabulary and thelr suc—”o :

‘}i&f;ldceSS in the solv1ng of mathematlcal problems Wthh 1nvolve s

. / [ '.v/ )

vfconcepts generated by thls vocabulary

':?ﬁUBPQéE;osjinﬁ'siuny_}

SRR ,“g The purpose of thls study is to 1nvestlgate the

Aetween the knowledge of speC1f1c

UI'

‘ j;degree of relatlonshlp

‘ P‘,q‘J‘
‘_-mathematlcal vocab lary of grade ten students and thelr suc-.f

?cess 1n solv1ng problems.whlch employ thls~mathemat1cal
,VOcabulary.3 The mathematlcal vocabulary and related pro—'
'}vvblems were derlved from the'"Mathematlcs Ten"%geometry pro--:,f

’f‘gram authorlzed for use 1n the Edmonton Publlc Schools -~ "‘Si-zl%

i

vaifydurlng the 1976 77 school year.ofif_dhi¢ﬁj@;“l”

- ‘”?7*17f¥fférQ7DﬁF¥Ni??°N7°f7TERMS§71-‘p*t;j;}ihg*»i*-fjv

. PR o N N P TE -
s T T D 0
N . " . . : s

T

' 3',;;ﬁNon—spec1allzed vocabulary A vocabulary whlch ConSlStS of

lfSpec;allzed vocabulary'? A vocabulary wﬁlch contalns those




‘j,specialized'experience. These words are usqd for the pur—

pose of COmmunlcatlon w1th1h a partlcular fleld.

Mathematical vopabulary (termlnology) A spec1allzed voca-
bulary which contalns those words which are spec1f1c to the

fleld-of mathematlcs .

Concepts: Ideas or generallzatlons drawn from partic lar
1nstances- that is, spec1f1c 1nformatlon organized in some
.fashion in order to 1dent1fy relattonshlps among them

Problems.~ The appllcatlons of concepts,‘whlch 1nvolve know-

%ledge of mathematlcal vocabulary, to 51tuatlons that requ1re

1
s r

_some manlpulatlon of numerical data.'

HYPOTHESES T

- ! '
- ) ! , .
i‘. ) ’ ' ’ a

' From the 1nvest1gat10n of research studles and 1n‘
view of what the 1nvestlgator proposes to do in this study,
the follow1ng null hypotheses have been formulated

v I. " There is no s;gnlflcantkcorrelat;ona%trelat;on_,
ship betWeen scores’onﬁthe MathematiéaI>Vocabuiary Test and
scores on the Concept Test (1. €. a multiple- -choice probiem

:solv1ng test which does not requlre any computatlon in arrlv—-g

"ing-at the correct alternatlve)

*
)

II? There is no 51gn1f1cant correlatlonal relatlon—
shlp between scores on_the Mathematlcal Vocabulary Test and .
scores on the Problem—Solv1ng Test (i.e. a mathematlcal mul—!
tlple ch01ce problem-solv1ng test whlch requires computatlon

__ln order to arrlve at the correct alternatlve)



ADDITIONAL QUESTION

Wlll the students' scores be con51stently 1ower, ‘at
the same level, or con51stently hlgher on the Mathematlcal
Vocabulary Test than ‘on elther the Concept Test or the

Problem- Solving Test?

LIMITATIONS OF THE STUDY

The generallzablllty of the findings of this study
are llmlted 1n accordance with the follOW1ng con51deratlon
The task of. wrltlng formal deflnltlons for words
s -"‘ (i.e. mathematical terms) represents only éie.as—
| ‘pect of vocabulary knowledge, malnly that of for-
.:mally expre551ng the understandlng of the " words
IF' - - C This may be limited by the student S power of

" ‘expression and as a result the student will be -

.unable to demonstrate hls/her understandlng of the‘

ﬁd 'fiword -
Vo \‘}g
“km" ASSUMPTIONS
, l(/wj . s . o .
- 1. It lS;assumed$%§at each student's performance on the

f ) . . S
- tests used in this study is indicative of his ability

on those aspects that these tests purport to measure.

-2."It is- assumed that the method. of selectlon of the sample.f.

will provide randomness &dequate for the purpose of thlsaf
. R 'v»/-’



study.
3. It 1s assumed that the readablllty of the tests used in
’-;thls study w1ll not be a determlnlng factor and thus

lies outside of the limits of thlS study

| SIGNIFICANCE OF THE'STUDY

It is hoped that the results of thlS study w1ll 1n—"
dlcate whether or not students knowledge of the mathematl—
" cal vocabulary has a 51gn1f1cant relatlonshlp to success in
problem solv1ng in mathematlcs A 51gn1f1cant degree of .
relatlonshlp would 1ndlcate the nece551ty for a good formal'

% .

\ N
knowledge of the mathematlcal vocabulary Lh order to enable[

students to better cope with the readlng lnvolved in problem,r

.solv1ng. ‘This would provide support for the formal teachlng
of vocabulary skills along w1th the mathematlcal vocabulary
w1th1n the¢sett1ngs of mathematlcs 1nstruct10n rather than
‘ 51mply an- 1ntroduct10n of the termlnology whlch appears to
Ibe the current practlce
* OVERVIEW OF THE INVESTIGATION

In Chapter I the problem was identifiedfand the.‘
study'was outlined'v The results of prev1ous studles and
llterature related to the problem w1ll be presented 1n'ﬂ5
Chapter II. Chapter IITI will descrlbe the sample, the test-

ing instruments and. procedures, the method-of qualitative



7.-7p

.q, -

_analy51s and the statlstlcal procedures. The results of the
,statlstlcal analy31s of the data and 1ts 1nterpretat10n w111J

_ be presented in Chapter Iv. Chapter \% w1ll contaln the con-

clus s based on the flndlngs and the 1mp11catlons for fur-,“

ther research :



S cmemro R

'~ REVIEW OF THE LITERATURE.AND’RESEARCH]]

The rev1ew of the llterature and research is organ—;
'1zed 1nto two sectlons The flrst sectlon deals w1th the
'..tnature ofureadlng in Mathematlcs and the second sectlon
’fdeals w1th the rev1ew of selected research w1th respect to
the relatlonshlp between readlng ablllty and mathematlcal

achlevement f

 1THEaNATUREvOF REAbrNC.IN MATHEMATlCS

Accordlng to Corle 61972) research has shown . that
.knowledge of mathematlcal concepts alone w1ll not guarag%e
success in mathematlcs, partlcularly in the area of wrltten;
or verbal- mathematlcal problems. He ‘contends that the abl—
-1lity to- arrive at correct solutlons to these problems is
7d1rectly related to the'ablllty to read and 1nterpret them ,
Weintraub (1967) points out that in’ order to read SklI}fﬁIi;v .
4infan¥aconteht}area two characterlstlcs are requlred of the o
'readerﬁxf?irst; heAmdst have a general readlng ablllty and
.secondl§;nhe must haﬁeh'spec1f1c readlng skllls requlred by

~
the dlsc1p11ne of the content fleld Pressey and Pressey

‘e

.
(192fT'and ‘Briggs (1966) indicate that ‘skill ln s;lent

~



freadlng depends, to a great extent upon the nature of the _

lmaterlal to be read : Thus, a- good reader in one content

s*‘
*

f-area may very llkely be a poor reader in another content
- area. : In llght of thlS 1t becomes neCessary to eggmlne the

4.reaglng skllls requlred for successful readlng of ma?hema-'
ftlcs | ._ | | | B

Although research is not conclu51ye there appears.
: to be general agreement between mathematlcs educators'andvygﬂg
-readlng educators on the skllls of . readlng mathematlcs tgitﬁ‘

gare common to other content areas, as well These common

1

'-fskllls are llsted below with the references c1ted.t‘yr'i,

o
AL

) %J“}Ll)“Notlng'ﬂetal!S (Bond and Wagner, 1966 cﬁAée,
o 7'L960 Fay, 1965; Muelder, 1969 Rudman, 1952{
‘Smlth 1963; Spence} and Russell 19§O;WSoit2er-
1952 u;;»;. S ,'j,’
2)'Folioming directiOns- (Bond and Wagner, 1966
.fray,jléss, Morgenstern, 1969 Rudman,-l952;
smith,.i963- SpltZer, 1952)' .
:3)v0rgan121ng and relatlng facts- f(ﬁond.and Wagner,_
”-h1966, Fay,_1965 Nlles, 1969 Rudman, 1952;'
xEd Smlth. 1963 Spencer and Russell 1960215pitzer,.>
U ,11952“ Weber, 1963)»' ‘.';-,7, o ';d‘ o
" 4) Judging the relevancy of 1nformatlon. 'fBond—and.
-wigner, 1966 Fay, 1965 Rudman,21952A épitier,d‘
1952; Weber, 1963). o

R SN
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In

B

'.1966 Weber, 1963)

Recalllng 1mportant fac S ; (Iorgenstern; 1969;

Muelder, 1969 ; Smlth, N63) .

'“fLocatlng 1nformat10n-' (Morgens,ern, l969j Nlles,
' 1969; Smith, 1963- Spencer ang Russell 1960) .
7.Read1ng graphlc materlals (Morgenstern,.1969~

‘Nlles, 1969 Rudman, 1952 Straln, 1969)

P

Formlng v1sua1 1mpre551ons-'-(Bond-aﬁﬁ_Wagner,'

addltlon to the readlng skllls whlch are opera—

'tlve in the d1sc1p11ne of mathematlcs and coﬁhon to: other,

icontent areas spec1flc readlng skllls are requ1red ‘Inﬂthe.h[n

ing what these(spec1flc readlng skllls unlque to mathematlcs

'entall These skllls are brlefly dlscussed below w1th o

references c1ted ‘ ‘ °d:.* - - }k
. l) Adjustment to Vocabulary (Aaron, 1965 Bell, .
r\_‘_.:& | 1965 ~Bond and Wagner, ' 1966; Clark 1969 ‘Bagle,
o 1048, Fay,vl950 Fay, 1965 Foran, 1933, Johmson,
1i§44 Johnson, 1949- Johnson, 1952- LeSsenoer,o
I@ZS* Lyda and Duncan, 1967- Morgenstern, 1969
o Muefder, 1969; Rudman, 1952- Smith 19635 :;“"
‘i Spencer and Russell, 1960 Spltzer,‘1952,yWe9er,,vh::
/ 1963 '-1 ' MW ’, - B R
.tﬂ“Beﬁuraf

&budeﬁb caneread mathematzcs, henmust leann’m



'meanlngs 1n mathematlcs dlfferent from the common

11

the-language,of'this discipline.~.A very*careful definition

'of the mathematlcal terms is necessary 51nce ‘it 'is often
1,1nd1v1dual words whlch glve meanlng to: what 1s belng read.

:Thus, understandlng every word. becomes crltlcal when that

» -

' ,51ngle wdrd may 1nfluence the readlng of an entlre passage,

example, or problem 'Mathematics has a hlghly technlcal.

>

vocabulary characterlzed by a hlgh degree of pre0151on 1n f/‘

meanlng.— Such terms as perlmeter, denomlnator, quotlent,

i

_ numerator, subtrahend exponent radius, diameter, and'tri—

.» angle serve as examples of the many words that are rarely
'-met outs1de of mathematlcs. ln many cases, these words are'
,abstract and backgrounds‘of experlence in relatlon to the

V;;eal world have to be carefully laid so that a student does

.not merely verballze, but understands as well S

Also partfof the hlghly technlcal vocabulary of

u:mathematlcs are common words and phrases that haye spe01al

’ R

the student knows.' Meanlngs such as mlxed in “mlxed

;numbers,' tlmes in “flvéstlmes seven,' 5£y in “multlpllca—

tidn, 1mproper in "1mproper fractlon,' root and p ane are

all examples ~of such spec1allzed 1nterpretatlons. : /j‘.(
. [ \
" In order to 1nterpret the shorthand of mathematrcs,,.

- /N b

the symbols used must be recognlzed and must have méﬁhfhg. e

¥

at is, the student must be able to read*a new«symbquc

. system, dlfferent from ‘the. symbollc System of words._ The(e




LABBC, CD; for operatlons. :+' -, X, %; for relatlons =, <,

12

arGFSymbols for numbers: 1, 35,'240 for geometrlc flgures-,

Q.
-

> and hlghly spec1allzed uses of common symbols such. as

' parentheses ang- brackets " To add to the dlfflculty, the

~symbols and their- meanlngs are abstract that is, are con—'

[

' sidered apart from any appllcatlon to a partlcular object

- Not only does the student need to know the symbols,

~ he also needs %o know the ‘pattern whlch governs' their

arrangement.- For examp e,,to read a numeral each dlglt

'must bebob rved and read accordlng to 1ts potentlal va&ue.

This value is derlved from the plan of the dec1mal system

rbased on grouplng by tens and . a551gn1ng a value (place value)

' to each p081t10n ‘This isg bas1cally a 51mple scheme whlch '

jwhen applled repeatedly prov1des numerals for any number .con=

srdered However, there 1s not always a’ fam111ar~pattern to
follow For example, ten glves no: cue relatlonshlp to

elther n1ne or eleven twelve glves .no’ clue as to the nature
of the next name, thlrteen. The three 1n thlrteen and the- |

five in flfteen have strange names. The decades:wtwenty,

thlrty, forty, etc ——do not follow the*‘ 1glnally

~a551gned to:two,_three, or four It is not untll 51xty ‘that

‘the numerals are, named by the names orlglnally a551gned

. Another form of mathematlcal shorthand is the use of

B}

abbrev1atlons, partlcularly w1th measures ' Agaln, there

_appears to be no pattern to follow, as, w1tness lb for pound

N . o
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cwt. for hundred‘wéightlandfoz; for ounCe; Yet these sym— o

Becausevof the Hierarchical structure'of

\\’v

it is ‘not sprprlslng that knowledge of*symbols 1s rapldly

*extended to knowledge af comblnatlons of symbols A Those

$ ‘ 128

-comb tions whlch ‘use only symbols to convey complete 1deas

ynew form of sentence structure for the student These_

I,~

generally begln as - equatlons- 4‘+ 5 = 9; then a variable{
is 1ntroduced f4 +'n = 9; and a new use for'a common sym-

bol, a leﬁfer ‘must be learned Another combinatiOnfof sym-

bols, one. step further on the- hlerarchy, 1shthe‘algorithm:

-the form used in wrltlng the symbols for computatlon pur—

poses Readlng these computatlonal procedures is a- very -

7

'spec1allzed type of readlng 1n whlch the student not only
:must know the symbols but must know the ba51s for,each step

'in the computatlon. Y

2) Adjusted Rate of Reading: (Aaron, 1965; Bell,
1965; Bond and Wagner, 1966; Clark, 1969;.

“fMorgenstern, 1969; Muelder, 1969 Rudman, 1952;

Spencer and‘Russell 1960- Spltzer, 1952;'Tinkerr.

and McCullough 1968)
Mathematlcs must be read .Slowly, dellberately, care-
fully, and w1th 1ntense concentratlon._ The’ number of . pages

of mathematlcs that a student reads each day is- small when

N

atﬁsméficé,

are commonly called. mathematlcal sentences, and represent a_i-

2
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'compared to the number of pages he reads.' ' contentvw;=<:"

v:areas, or for pleasure.‘ Thls is due to the n. of the

j o o

o PR \ - .
mathematlcal materlal : It is conclse, conta ore ideas

per llne and page than most other wrltlng, and lS wrltten atm
a hlghly abstract level That 1s, 1t 15 concerned with . ‘”{'5
vldeas and symbols rather than w1th actual ob3ects - Re-

»

readlng and vertlcal readlng are often requlred and partl—
cular attentlon must be paid to 1nd1v1dua1 words. Thus, the,_‘3

student must make a deflnlte adjustment in hlS rate and

‘;'style of readlng ‘f‘dw’

3) Readlng Charts; Graphs and Tables-ﬁh(Aaron, 1965._f
Bond and Wagner, 1966; Fay, 1950 Morgenstern,
1969 Rudman, 1952 Spencer and Russell 1960)

Although suggested by many wrlters as a spec1al '\

-sk111 in readlng mathematlcs, thlS mlght be 1nterpreted to

mean that it is a. readlng Sklll to beftaught 1n mathematlcs f

~

classes because of the quantltatlve nature of the data in--

[l

volved . Certalnly, the ablllty to get 1nformat10n fromi

these sources Ais w1dely used in other content areas.AuIn;g‘jh

mathematlcs, the Sklll of readlng charts,‘graphs, and tableshtpr

;1s extended to 1nclude thelr constructlon as well 'i'l;;-.fié
4) Readlng 1n Verbal Problem.Solv1ng /(Bell, léGS}'tLA

- "Bond and Wagner, 1966 Clark, 1969 Fay, 1965;
J’BfMorgenstern, 1969 Muelder, 1969 Rledesel 1969 -
G

' Rudman; 1952 Spencer and Russell 1960-‘Sp1tzer;7

« o7 :
‘ R
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1952 Weber, 1963)

Problems are often con51dered the readlng materlal

aof mathematlcs Thls 1s not the case as explanatlons and

N

'examples also requlre readlng.~ However,'lt is 1n the pro-ifff3

lblem solvlng phase of mathematlcs that readlng SklllS have
.thelr major appllcatlon, becaUSe thlS is cons1dered the cen-w
;tral or cruc1al area of mathematlcs : The skllls of readlng
~,{most often related to problem solv1ng are the llteral 1n—<,
iglterpretatlve, -and crltlcal comprehen51on skllls. Because
“ ‘the pos1tlon of solv1ng problems is" uppermost on the hler—d )
'Tﬁarchy of mathematlcal skllls, all the spe01allzed readlng |

‘h skllls d1?¢ussed in the above sectlons apply to problem B pl

Hsolv1ng. \\\\;ﬂ

In additlon to the spe01flc%read1ng skllls requlred

Ce

'57by the reader of mathematlcs the nature of the materlal 1t—5*

‘.

Lliself must be COn51dered ‘ Pressey and Pressey (1921) and ;jff"-

:?;Brlggs (1966) 1ndlcate the Sklll in. 31lent readlng depends,, A

:to a great extent upon the nature of the materlal to be

read

Accordlng to Bell (1965), Bond and Wagner (1966),

'Clark (1969),.Heddons and Smlth (1964),_H111 (1967), Kerfoot

(1961), Morgenstern (1969), Muelder (1969), Reed (1968),

,»Spencer and Russell (1960), Spltzer (1952), Stauffer (lQGgl‘h,;
_lﬂﬂ and Weber (1963) mathematlcs materlals requlrlng readlng are ;n?t

’Fﬁunlqd% 1n that they 1nvolve content whlch is markedly _f"




» i‘i.i dlfferent from any other mater1a1 the student must read

N

The vocabulary, both words and symbols, is unlque as hasjt*fu'f"

Jf ‘mbeen p01nted out prev1ously.' The yplcal textbook materlale-"
| lacks contlnulty, 1s very terse ang_eexc1se, has llttle COn-\
textual relatlonshlp and mlxes technlcal vocabulary and ver- :

nacular vocabulary w1th the syllols of mathematlcs Thus,;»

1n readlng such materlals many of he hablts or technlquesh.f"

o "5; o that are sultable for readlng narratlve mateqlals must be'

o

exten51vely rev1sed and new SklllS spec1f1c o the contentf?TV'*

area must be added.~ In addltlon to thlsh the readablllty S

o

of materlals wrltten for spec1flc grade level 1s often

above the readlng level of the students for whlch 1t has
sl been prescrlbed,Aand as such adds to the dlfflculty in- thel

N

. readlng of mathematlcs materlals.e

L 'stgmczigonf:Rﬁzésngj‘iﬁcf;im‘ MATHEMATICS = .

It is easy to under tand how readlng ablllty could?‘

effect performance 1n mathematlcs, espec1ally 1n the area'
u

of problem solv1ng.e Monroe (1918) found that the same pro—_n

blem could be verbally stated twenty-elght dlfferent ways

in ar;thmetlc textbooks.' ThlS flndlng, coupled w1th

T s,
"”'i .

Linv1lle s’ (1969) conclu51on that both vocabulary leveL andbﬁf_ﬂ

P A o
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Research on the relatlonshlps of reading to mathema—"'

-tlcS may be class1fied 1nto four categorles Whlch overlap

. w

't;to some degree., These categorles can be descrlbed as :'d

l(l) general readIng ablllty and mathematlcs, (2) spe01f1c

t;cs materlals, and (4) vocabulary and mathematlcs.. Selec--

orles are rev1ewed 1n the

ted studles ln each of tﬁbse c

:-Tgfsectlons that follow

L
L

~7§General'ReadingﬂAbility and-MathematiCS,

?\Uf Studles 1nto the relatlonshlp of readlng to mathema-v

L)

:thS date back 1nto the l920's and l930's. Stevens (1932)

readlng skllls and mathematlcs, (3) readablllty of. mathema— td--'

concluded that ablllty 1n fundamental operatlons of mathema—f’:’“

t1cs was ‘more closely correlated w1th ablllty 1n problem'lvv~”"““

~;:" solv1ng ‘than w1th gene fl readlng ablllty Thls flndlng

'thas}conflrmed by Morton (l_.3) who=reported that Sklll in

"i.q:problem\solVlng correlated hlghly with sk111 in fundamental

' operatlons and 1nte111gence, but showed a low, though p051—.

e

ﬂfntlve,‘correlatlon w1th general readlng speed Other studles

'.1

':1n thls area, however, do not necessarlly agree w1th thlS_

Sy

Rfconclu51on.'d'““lﬁt; - ”’fx__i Jlﬁ? “ﬂ Liﬁ" I

Balow (1964) used 51xth grade studenti 1n an effort
"to determlne whether or- not general readlng ablllty was 51g-_
L9

;nlflcantly assoc1ated w1th problemdsolv1ngfab11;ty and 1f

- the level of computatlonal skllls was slgnlflcantly
L A - - . ': ".‘; ] . ) h J: L .

P
- - . <4
i - . LoDy
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associated with problem-solving ability. "He found that

general %eading ability didkhave éniéffect on problem-

1

solving ability and that computétional ability had a signi-

ficant effect on problem—solxing ability. He noted that
this differed from most_of the previous studies in this area
and suggested that hisiuse of pupils with a total range of

reading ability rather tha&jgood and poor readers separately

might be the accounting féctOr. :He concluded thaf it was

important to consider children's reading ability when teach--

' ing problem-solving.

Chase (1960) conducﬁed'é study involvinggsixth grade
pupils in an effort to détérmine which skills andaintelléc—
tual factofs.were related to the. ability to solve verbal pro-

' blems ih?arithmetic. He‘obtaihed,a cofrelatién Qf r = .40

. between’ the "Gates Reading Survey - Form 2"_éna the'rowa
Every Pubil Test—Arithmetic"'(problém sectioﬁ);and'a corre-
lation éf r = .34 between theA"Primary Mental Abilities

Verbal" and the "Iowa Every Pupil Test—Arithhetiq“ (problem

section) tests. He,conclﬁded that the extent to which a.. o ...

B . . - » I3 ta . T N . ‘ "
.pupil notices’ specific items of information when he reads " :
could serve, as a prediction of success in problem solving.

To investigate arithmetic problem-solving as it is

-influenced by-reading comprehehsion, computation, abstract

verbal. reasoning, and “arithmetic concepts, Martin (1964)
g M e . . ; . . N - - 2 ey - P S

e

- i e Ay

tested grade four .and grade eight students. . She obtained
aoa ET . . - . - L, | . -
ERE TR . A o

. e N i O L . . . - - oL
. . : A W d L e . < .
R . . - . R o B ' <y 7

.;
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correlations of .61, .64, .66, and-.6 0, respectively, be-

g

tween problem solv1ng and abstract verbal reasonlng, read—.
ing, arlthmetlc concepts, and computatlon The partlal
~.correlatlon between problem solv1ng and readlng with' compu-
tatlon held constant was .52 and between problem solv1ng
and computatlon with readlng held constant was .43, Martin
concluded. that skllls in readlng were necessary in problem

. -solving in addition to the ba51c fac1llty of arlthﬁ\t{/

-
~

computatlon.

Pitts (1952& in a study 1nvolv1ng negro blgh -school
glrls obtained a correlatlon of r = .53 between The Daw ;
Test of Functlonal Competence in Mathematlcs and the Iowa
Silent Readlng Tests (reading grade level) ) PlttS con-

‘cluded that there is.a marked p051t1ve relatlonshlp between

functlonal competence in mathematlcs and readlng grade

u

'level -
_ : L
.Skillman\(1972) 1n an attempt to explore theteffec~'A

tlveness of teachlngra college algebra class by a method

——h o 'm....’.,«.ﬂ.v-.-. . R PR

"«.that stressedolnstructlon i readlné,mcompared statlstlcally

;theumathematlcal achlevement of the. students rece1v1ng the
¥ readihg - empha51s WIth the achlevement of students not re-‘ L
ceiving the readlng empha51s. He found the difference be- "
itween the mean gain scores, significant at the .05 level,

in favor of the college algebra class receiving the reading

treatment



s

readlng-of llterary (narratlve) materlals fOr maln ideas

T . | BRP?

Smith (1976) used thlrd grade non readers (i.e. stu—

"dents reading . one grade level below: the expected grade level

. in readlng) in an effort to determlne the degree of depen- -

w

dence of mathematlcs achlevement .on reading achlevement

She concluded that. students who do not achleve success in

readlng ‘can’ learn mathematlcs at a rate at least equal to .

that of ‘an average student

Desplte the lack of total agreement among the stu-

~‘dies in the area there seems to be some 1nd1catlon of"

p051t1ve correlatlon between general reading ablllty and
mathemat1c5* particularly’ ;n,the problem—solv1ng area. Howf
ever, the degree of relatlonshlp does not appear to bel e
partlcularly “high, as all of the results necessarlly’depend

upon the readlng and mathematics tests used. General read—‘

1ng scores very often 1nclude tests of paragraph readlng,

D .

- - B A,

and general vocabulary 1tems whlle mathematlcs scores may

R o o - o e

Tllnclude tests of competence 1n"computat10n whlch 1nVOIVe o

very’little,réading..[,_.-'

e - - - - w s .
- . e @ e . ce e v e

~SpecifiC*Reading Skills and Mathematics

There ‘seems to be general agreement among

'researchers and educators that certaln speclflc readrng

skills are%neceSSary for sucéess -in: mathematlcs. nLessenger'

(1925) found that spe01flc 1nstruct18h in readlng the 81gns-

-
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of operation had favorable effects on mathematics computar

‘tlon scores. In & study 1nvolv1ng general language ability,

\

vocabulary and spec1f1c readlng skllls, Hansen (1944 found

51gn1flcant dlfferences between good and poor problem
solvers.
Treacy (1944) studied the relatlonshlp of readlng

SklllS to the ablllty to solve problems -in arlthmetlc.' His

,sample con51sted of seventh grade’ puplls ‘in two junlor high

sChools.' He admlnlstered two problem solv1ng tests, the

Otis QUle Scorlng Mental Test and 15 té%ts of varlous

'_klnds of readlng ablllty He hypothe31zed that the dlffer;

- poor'problem solverszOuld be zero. ~The hypothe51s was

ence 1n means 1n the varlous readlng skllfz of good and .
L

'rejected and he concluded that the ablllty to ‘solve arithme-

- .

ar e f

Cllkice problems is a result of a composrte of spec1f1c'reading

. -

"skllls, rather than general readlng ablllty

Fay (1950) used 51xth graders 1n a study 1nfanh

R

-8

“‘effor% to determlne the relatlonshlp betWeen spec1f1c read-

- j;lng skllls and achievement in. mathematlcs. He made the
_comparlson on the upper and 1ower nlnety puplls in hlS

sample group w1th respect to readlng achlevement He.found:'

“that superior readers dld.not achieve any better on the

arlthmetlc than 1nferlor readers, and concluded that.

o e
@ o i <

arlthmetlc achrevement“was not spec1flcally related to any .

group of reading abilities. His flndlngs‘appear to be in -

s v w3

21
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confllct with those of Treacy (1944)‘as well as the ma]or—
'lty of others whlch have been carrled out 1n thls area
Corle (1958) asked grade s1x students, 1n lndlv;—
“dual sess1ons, to solve elght arlthmetlc problems} ,%e
‘ evaluated the students' performance for accuracy, cOncept
of meanlnérof the problems, reasonlng used in. the solutlon o
of the problems, confidence of the puplls in thelr\answers
to the problems,bunderstandlng of selected vocabulary and
oral reading of the problems. He computed contlngency
'coeff1c1ents for each of the latter flve factors u51ng ch1
'if square He found that all coeff1c1ents except the oral
readlng‘were 81gn1f1cantly dlfferent from zero at thev;Ql

v

‘level and that the oral readlng ‘was s1gn1flcantly dlfferent

1

from zero at- the 06 level He obtalned a contlngency
'4coeff1cient of .82 between the puplls' concept of what the
pmoblems meant and thelr accuracy in solv1ng the problem
Alexander (1960) used 'seventh grade students as |
sub;ects in an effort to determlne whether there was any |
relatlonshlp between problem solv1ng ablllty and a number
'1;f.selected factors. He found a. 51gn1f1cant relatlogshlp
'between problem solv1ng ablllty and the following factors
(l) mental aae,}(2) ablllty to understand verbal concepts ‘%f
(3) general 1ntelllgence, (4) reading comprehen51on,

(5) readlng vocabulary, (6) arlthmetlc computatlon,'

'(7) arlthmetlc concepts, (8) ablllty to analyze verbal



: wib@some trarnxngll i

| | '”f23h
;problems, (9) general ablllty to 1nterpret data, (10) per-i
ceptlon of relatlonshlp 1nvolv1ng comparlson of data, and |
- (11) recognltlon of llmltatlons of glven data. |
S Cleland and Toussaint (1962) used 1ntermed1ate3
grade pu;ils in - ‘a study to determlne the relatlonshlp of
readlng and l;stenlng to- arlthmetlc computatlon., They ob—f
talned the follow1ng correlatlons slgnlflcant%at the ﬂOl
level. (1) r ;: 49 between‘the Gates Readlng Survey.- Forﬁ
2 and the Amerlcan School Arlthmetlc tests, (2),r #;.46_t
between the Durrell Sulllvan and the Amerlcan Arlthmetlc-
.tests,land (3)vr ; .41 between the Step Llstenlng Comprehen—
-51on and the Amerlcan School Arlthmetlc tests
Mu501o (1962) used grade 51x studentshln a study of'
4factors related to quant1tat1ve understandlng. Correlatlons:
.Hbetween quantltatlve understandlngland arlthmetlc reasonlng,
«arlthmetlc computatlon and mathematlcal vocabulary ranged
vfrom 73 to .81. Correlatlons between quantltatlve under—d
- standlng and varlous readlng tests correlated between>,55
fand .78. Intercorrelatlons among the factors of quantlta-;d
t1ve understandlng, arlthmetlc computatlon, mathematlcal
vocabulary, and I Q. ranged from ‘71 to .81.
| Call. and nggln (1966) in an- experlment,vw1th hlghfffVV?v’

school students, 1nvest1gated‘Ehe~effects"“”i““ﬂ;

[P - e B -
Py - o



jln teachlng mathematlcs The control group was taught by

'dlfference between the two 1nstructlonal methodsvwas that

a4

..............

H;Call Who was an experlenced mathematlcs teacherr_ The magor.f'

4.».;..-.—.

T
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"5W1ggln stressed understandlng the meanlng of words 1n mathe—'

‘fmatlcs problems and translatlng the verbal statements 1nto t

tﬂmathematlcalvsymbols where,p0551ble

;:more llke that used 1n the teachlng of readlng rather than

'1n mathematlcs The result of thlS experlment was that the-

LT R -»v 'o’_ov

'“Thls procedure was-n{{'~ -

- \ " : . ',,u--'. R ~i

Ty Loy

/experlmental group d1d better on the crlterlon test 1n_"fv'.[]$ogf

. mathematlcs than the control group ThlS result remalned

true even when the 1n1t1al dlfferéhce on the readlng and

_mathematlcs test scores were statlstlcally partlalled out

Cotrell (1967) conducted a study with the purpose off'”l
focu51ng on certaln language tactors whlch appeared to be
assoc1ated with underachlevemeht 1n arithmetic of thlrd
grade students : He found 31gn1f1cant correlatlons between
arlthmetlc vocabulary and arrthmetlc concepts (r = .54 at’
the 05 level), 1ndependent readlng and arlthmetlc concepts
(r = 59 at the 05 level),'lnstructlonal readlng and |

arlthmetlc concepts'( g= .54 at the 05‘level), paragraphv'

:meanlng and arlthmetlc codbepts (r -jiv}



:wllngulstlc ablllty rather than the plvotal varlable of
"_general 1ntelllgence Wthh appears to be a determlnlng.“'
.f}factor in. both readlng and mathematlcal ablllty

s The transfer effects of readlng remedlatlon to

]

’ 'arlthmetlc computatlon were studied by Gllmary (1967)' ‘In A

,V{thls study -the ' experlmental group was prov1ded w1th reme-

~7:dial measures 1n both readrng and arlthmetlc whrle the con*;“ ST

[y

f{é{;g{ftrol group recelved 1nstructlon 1n arlthmetlc only. "The-f”

-a~7x11~;#exper1mental group showed an. average galn, durlng a 51x—'?i

.....

“week perlod of approx1mately one thlrd of a grade more than

the control group " This dlfference was found to be 51gn1f1—'

-cant at the .01 IQVel Gllmary concluded that readlng

j7, . skllls stressed 1n arlthmetlc had 81gn1f1cant transfer

v

value for arlthmetlc classes.
S A The research 1n thlS area seems to be conclu51ve '

in 1ts flndlngs and suggests a ‘need for dlrect teachlng

§

of spec1fic readlng SklllS and abllltles appllcable to

mathematics.

Readabilitymof Mathematics Materials

;fyﬁifiw»’The~nature of mathematlcal materlal and the rela- (~

Sl tlonshlp of readi o

ablllty to su3cess in mathematlcs sugw ﬁ?

-

gest the 1mportance of careful selectron of mathematlcal

e -«-- ,...r

-?pwl' materlals whlch»students must read S;nce the textbook has

/o

'f'nm,u,‘ e

5#}“?” always been an 1mportant source of mathematr@al materlal w;ﬁj[g;n

S e e .
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for teachers of mathematlcs and often the only source pro-
'Vlded 1ts readablllty warrants examlnatlon
"ifn Johnson (1952) dlscovered that a’. program of word

7'enr1chment is needed for the understandlng of textbooks.--'

-

!

She found that hundreds of words 1n mathematlcs texts were;

-

unknOWn to the flfth grade puplls tested ’ mhls led her to.“'

conclude that word enrlchment is needed in, order to help R

P .

.students deal w1th the vocabulary in therr textbooks and
lesson materlals

Repp (1960) tabulated 3 329 words extracted from

five' w1dely used third= grade level textbooks ‘and found ‘f‘d ST
'tﬁat 1, 379 to. 2,096 of these words were new to thlrd R |
graders.' In a 51m11ar study Kerfoot (1961) examlned the'--fn
vocabulary in 51x arlthmetlc textbook serles for’ grades one
‘and two.’ He compiled a- llst of 49 baslc words for grade jh‘fifqlgg;
one and 370 words for grade two : of the grade two words R
« 62 dld not appear on elther the Gates Llst of Vocabulary
for Prlmary grades or. the Dale List of 769 Easy Words He
concluded that the llst whlch he had prepared represented '
a selectlon of words which a Chlld is likely to _meet in
the flrst or second year of mathematlcs 1nstructlon and as‘
‘such thlS is where they should be taught
o Kolson (1963) 1n a study of: quantltatlve vocabulary
”:‘7concluded that of 229 arlthmetic words used by the klnder-"

garteners ;n the study 70% were guantltatlve words.ivIn‘a

- e, e s - : - - . e R, e e e

> g
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similar study, Stauffer (1966) compared the vocabularles 1n

LR c e -

prlmary grade basal readers and textbooks of three content‘»

{ areas,_one of Wthh was mathematlcs. ~He. found very llttle

s

overlap of vocabularles between the basal re%der and the

fcontent area textbooks as well as-a:. lack.of unlform usage~ _

., »,A”..vv

R

“-ln the content area texts.‘ He recommended a program of

- word attack skflls emphaslzlng meanlng in .each . of. the con=...

’ .~ -t Iy

5-ftent ‘areas. - Like Kolson and Stauffer, Reed (1968) also'¢

_analyzed the vocabulary of prescrlbed mathematlcs textbooks_-‘

for grades one through three. She found no 51gn1f1cant

St

agreement between the vocabularles in the mathematlcs text—

books and the vocabulary 1n the reading serles used by the

same pupils. She also found a greater, but not 51gn1f1cant“-

-~'agreement between the mathematlcs vocabularles studled and

- A . ;,A"..-..--

< T o0 _~_4_~ FAP - .'.» —n )
- . v . . -
e B> e

- T - : . ,- l~"- :

the standard word llst ‘fl.}g‘xiafrﬁ=~

- The studles rev1ewed abOve prov1de con51derable evl—f SN

'dence of the ex1stence of a dlsproportlonate number of
unfamlllar words 1n mathematlcs textbooks used by school
chlldren Given this 51tuatlon it becomes ev1dent that some
th measure of textbook readablllty is necessary The most com#.
mon and popular readablllty measures whlch have -been- used

‘.are the Dale-Chall formula, the Spache formula and the

'vC102e technlque. These concern ‘the- relatlonshlp of vocabu--'

Ly P ‘e
o, =
-

lary and - syntax to ease of readang.

Heddens and Smith (1:64) used. the Dale Chall and




Spache formulas to studytflve commerc1a11y avallabIe sgrles .;Q iy

r,-v‘.. -

of mathematlcs textbooﬁs«prepared for grades one through :;;i,:

e

A

‘51x.' The Spache formula was’ applled to the textbooks used

> . in. grades one through three and the Dale—Chall formula was:

applled do'the textbooks 1h grades four through sixi. mhey R
'concluded that the readablllty of all of the textbooks was-e7-ii

generally “__ve the a351gned grade leVel. In addltlon to

vaf,-»m~ ~e e

this they found con51derable varlatlon w1th1n each textbook

- as well as among the texts of each serles studled

7

Kane (1968) contends that the readablllty formulae
used‘on-ordlnary Engllsh prose‘are USuallyqlnapproprlateg‘1'« L.

for use on mathematlcal Engllsh and glves detalled reasons-’

xo support hls contentlon Accordlng to Kane ordlnary Engfu

f llSh prose and mathematlcal Engllsh dlffer rn that

I P ,:‘0.‘\ - T .,‘.v»»vau"'ﬁ

?5%~ (1) letter,jword, and syntactlcal redundanc1es are dlffer— R

o

,v“h'ent, (2) 1n contrast to ordlnary EngllSh where there mlght .

be. several denotatlons,‘rn mathematlcal Englrsh the names f

of mathematlcal objects usually have only one. denotatlon,

l(3)Aadjecti§es are more 1mportant in mathematlcal Engllsh
.'than in'ordinaryjﬁngiiSh and- (4) the grammar and syntax of.
mathematlcal Engllsh are- 1ess flex1ble than in’ ordlnary o
Engllsh ' H‘_ _ | " - |
. In splte of Kane s (1968) clalm that there 1s no.
Agﬁ:,.loglcally defen51ble approach to asse551ng the readablllty

\ of mathematlcs materlals,‘a study by Hater (1369) ‘of the




.~qf3ﬁfof readlng

ujyln some aspect of mathematlcs.,

'“"~;In addltlon to thls,

_’Cloze technlque suggests that thlS procedure can be qulte .

':vfuseful

‘”be hlghly rellable and valld

P .,

,V*fh~®”b111ty of mathematlcal Engl

seven thrOUgh twelve

Regardless of the

' In Hater s analy31s the Close tests were found to

-
Cu e

_: i . \, '. "--'.

1sh passages de51gned for grades

readablllty measure that mlght

" be employed for the assessment of the readablllty of. mathe—

Yy

‘matlcal materlals the research rev1ewed 1n thlS area esta—

. bllshes the fact that the vocabulary of mathematlcal

'f'materlals 1s frequently at

,~...(...\ k “ PPN 3. ,.g

" U e weat

R T
. . :

-
-
_0_ -

Among the rev1ewed

'ybetween mathematlcal abllltles and spe01f1c aspects of read-

" ing ablllty a good deal of

'toward vocabulary The maj

"{be COncerned w1th relatlng

L

ffound that technlcal terms

ef;fered greatly with performa

“:;'ferent age and grade levels

greatly overlap that of the,materlals used

a higher level than

g...;\,»— “

mathematlcal vocabulary does not

1n the

> AT N -

research of the relat10nsh1psz>w"/

attentlon has been dlrected

orlty of these studles appear to

vocabulary knowledge to success v

|
For example,iForan (1933)“

.

née 1n problem solv1ng,

predlctors of the comprehen51-w@

,u\"*'

the penfor— .

*,

atgdrﬁﬁ,.;i

teach;,ng; R LR

and other unfamlllLr words 1nter*.ffe

o e
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: knowledge of spec1f1c mathematlcal vocabulary led to an

A study by Bucklngham (1937) of the relatlonshlp

etween vocabulary and ablllty 1n flrst year algebra

) revealed a slgnlflcant relatlonshlp between ‘the knowledge o

3

,of words and the ablllty to solve algebra problems ‘ In
A,addltlon to thls, the deflnltlons produced by students " ty-;_f‘:;;
trevealed three levels of development.- (l) completely unde- o
'bveloped (2) concretely developed but abstractly not com-

Jpletely developed, -as 1n the case where an example or fi

,‘1llustratlon 1s glven 1n place of a. deflnltlon, and (3) R

e
A e T T
e e R

completely“devekoped“abStractly w1th concomltant concrete TR

1Ilustrat10n, as ‘in the case wherelthe deflnltlon is. accomr'fﬁmﬁ“'”

panled by a graphlcal 1llustratlon.--j3.“

In a study 1nvolv1ng seventh—grade students,-l.

Johnson'11944) sought to determlne whether 1mprovement 1nfﬁffﬁ}?;;“;

. -

tflmprovement,ln the solutlon of problems whlch 1HVOIVed the‘

“7ﬁuse of the spec1flc mathematlcal terms : For both the

.experlmental and control groups the study was . d1v1ded 1nto

'w‘.three perlods,'w1th each perlod belng preceded and followed

1by tests 1n vocabulary and problem solV1ng based upon what
had been taught durlng the respectlve perlods.n A mlnlmum"

yéempha51s was placed upon the computatlon 1nvolved in the

'hfproblem._ Slgnlflcant galns 1n favor of" the experlmental

'fgroup were found on each of the vocabulary post-tests,'w1th

;~”the greatest galns appearlng durlng the flrst and second



""periods; Slgnlflcant galns were also found in favor of the

.1

experlmental group 1n the area of problem solv1ng. Not

:only did the experlmental group achleve greater galns in

both vocabulary and problem solv1ng, but the superlorlty

. was, malntalned for pupils of practlcally all levels of men—\‘g

tal ablllty.

Eagle (1948) studied the relatlonshlp between

.

varlous readlng abllltles.and success 1n mathematlcs w1th

two groups of grade nlne algebra students "Emploqug a’

. . »

multlple-ch01ce type of exam, he found that general VOcabu—.i

lary correlated w1th success 1n mathematlcs only .25 i.F

w

w1th algebra .31 'whlle/mathematlcal vocabulary correlated

53 w1th general mathematlcs and .48 w1th algebra. He con--

: cluded ‘that readlng comprehen51on and mathematlcs success

were largely related to mental age, however, readlng com-

prehen51on was: Stlll 51gn1f1cant 1n relatlon to success in

: mathematlcs when mental age was held constant

Johnson (1949) studled the relatlon of spec1f1c
readlng sklllgpto problem solv1ng u51ng elghth grade stu—_

dents in Chlcago.' He admlnlstered 51x tests of arlthmetlc

problems and 51x tests of Prlmary Mental Abllltles to thef‘3-"

n students. He obtalned ‘the follow1ng correlatlons between -

“the Prlmary Mental Ablllty Vocabulary and - the standardlzed

‘-

achlevement tests 1n Arlthmetlc- Stanford Arlthmetlc

Reasonlng (. 51), Chlcago Survey Test in Arlthmetlc (. 50),_

31
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and the Stone Reasoning Test (.45). Furthermore, he found
that the Primary Mental Ability Vocabulary test correlated -
morelbighly witb-scores on-a‘non—standardiZed test com-
posed of problems Qlth numbers:(.40).than with scores on a.
test of problems withoUt'numbers'(lZG) He concluded that
it mlght be correct to say that problem solv1ng in arithme-
tic is related to general 1ntelllgence through factors of
vocabulary and reasonlng

Vanderllnde (l964)dexperimented with nine fifth-
grade classes matched w1th nine control classes on I Q. and
scores on achlevement tests in vocabulary, readlng compre-
bens1on; arithmetic concepts and arlthmetlc problem
solving. The experimental classes studled a different llSt
of eight quantltatlve terms each week for twenty to twenty-
rfour weeks, after which the achievement'tests were adminis-
tered. He fo ’d;that the'experimental group achieved
significantlyjilgher scores on a test of arlthmetlc problem
solving than the control group. He stated that the irnabi-
vlity of pupils to comprehend the'statement of the problem

and lack of vocabulary knowledge were among significant

reasons why they have dlfflculty in the solving of

arlthmetlc problems

find the effect of dlreqﬁ*%t ' . quantitative

. on problem solvxng w1th second*grade puplls
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> extracted from the second—grade arlthmetlc textbook regu—

Y

A‘larly anq studled by the pupllsb@}All of the terms _used
.%erejgons1dered toipave at least one quantitative meaning-
with the exceptlonFofthe>%ardinal-and_ordinal numbers. -
Afteristudying the selected terms for a part of the regular*m
arithmetic period for elght weeks, the puplls showed galns,
'51gn1f1cant at the .0lclevel,; in the areas of readlng,
arlthmetlc computation and arithmetic reasonlng They con—
cluded that a 51gn1f1cant growth in problem solv1ng ablllty
resulted from thlS direct study of quantltatlve vocabulary
Linville (1969) used fourth-grade_students in a

study designed to investigate whether the degree of syntax
used in sentences which state verbal problens and/or the
level of vocabulary used in the statement of the wverbal
problems are factors which contribute significantly to the
degree of difficulty of the problems when the computational
operations are held constant. Four arithmetic word- \ \\/// &
problems tests, each consisting of the.same problems but
varying in difficulty of syntax and vocabulary were
admfnistered:' (1) easy syntax, easy vocabulary, (2) ‘easy
syntax, difficult vocabulary, (3) difficult syntax, easy
vocabulary, (4) dlfflcult syntax, dlfflcult vocabulary. >>M
The results- revealed 51gn1f1cant main effects in favor of j’”¥§j

both the easy syntax and easy vocabulary tests. /Eg\ggpf/”
/ -

cluded that.both syntactic structure anad vocabu&ary evel,
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with vocabulary level pPerhaps more crucial, are. important

factors in the ability- to solve verbal arlthmetlc problems

. -
RS S BT 4 e

The research reviewed in the area of vocabulary
indicates a con51stently p051t1ve and strong connection
between mathematlcs, especlally-problem solving and matheiA
matlcal vocabulary This 1s not surprlslng 51nce vocabu-
lary knowledge is basic to comprehen51on and students must
read and comprehend the problems before they can apply the
mathematical concepts necessary for the solutlons

yr

e O e
SUMMARY

From the llterature and research‘rev1ewed in thlS
chapter it can be concluded that:

1) Readlng in mathematlcs is different fromlreadlng
narratlve material in that it is hlghly specialized requlr—
1ng, in addition to general readlng ablllty, the develop—
ment of spec1f1c reading skllls These 1nvolve adjustment
to the vocabulary and symbollsm unlque to mathematics and

“‘a-slower, more careful ‘and dellberate rate of reading which
requlres intense concentratlon.

2) The relatlonshlp between general reading ablllty

'and success in fearnlng mathematlcs is positive but not*.
con51stently 51gn1f1cant to anylgegree.

3) The general relationship between spec;flc read-

1ng skills and success in learnlng mathematlcs, partlcularly
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" in the aréa of problem solv1ng, is p051t1ve and cons1stently. o

51gn1flcant to a hlgh degree.

@ v, Sow EAES

PP
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4) The readablllty of mathematlcal materlals 1s ‘an’

important consideration for the'learninglof mathematics,

-

particularly in the area ofgﬁathematical vocabulary{

S)cThere is ‘a consistently positive and signifi-

cantly strong connection between success in learning mathe-

- matics and knowledge of mathematical vocabulary, suggesting

that general vocabulary, quantltatlve vocabulary and the
vocabulary of symbollsm in mathematlcs should recelve care-

fulccon51deratlon by teachers of mathematlcs.

0 s ws B g
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| EXPERIMENTAL}DESIGN'

In thlS chapter, the experlmental deS1gn/w1ll be

descrlbed Informatlon regardlng ‘the description of the

' population and_sample, and an outllne of the procedures to

1nvestlgate the hypothe51s will be presented In addltlon '

o e A

to thlS theé" constructlon, admlnlstratlon and scorlng of

”the test 1nstruments w1ll be dlscussed and the. analy51s of

t

5the data w1ll be outllned

#
POPULATION AND SAMPLE =

’

‘The populatlon of this study con51sted of grade ten

students enrolled in "Mathematlcs Ten" in three Edmonton

; Publlc Schools durlng the year’ﬂ976 -77. Grade ten students

were selected for two=reasons._ Flrst, the researcher w1shed

to examlne the relatlonshlp betweén the vocabulary .aspect -

. of reading and the problem—solv1ng aspect .of mathematlcs at

the hlgh school level. Secondly students are 1ntroduced
to deductlve geometry at the grade ten level and shown how '

thlS dlsc1pline is developed from the deflnltlon of the

__mathematlcal vocabulary 1t employs to the development of

" the concepts 1t 1nvolves. slnce the course 1s 1ntroduced

-
LA VI
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and developed from ba51c fundamentals and rs not dependent

on former knowledge 1n the area of geometry, 1t prov1ded a .
3P we ToLIT e e ae .4.0.‘4\

9;;._ @, -H_co .

g good settlng to study the relatlonshlp etween mathematlcal

vocabulary knowledge and success in problem solving whlch

'» requlred understandlng of concepts that 1nvolved the mathe-

- .

matlcal vocabulary.» That is to say the 1nab111ty to recall

concepts formerly learned would not bécOme an 1nterfer1ng

GEA g0 NGwe L.

-factor ‘that. m1ght=present ‘itself at. more adyanced grade

levels A31de from thls, no other spec1al charactérlgtlc

e

;.The sample cons&sted -of elghty three students from

PR ks '\C_“’L

the three hlgh schools in the same’ system " One” class was N

selected from each of the hlgh schools on the ba51s of the

teacher 1nvolve@sﬂ ‘Phe™ teachers were chosén by the 1nvest1—

gator because of therr w1111ngness to cooperate in the ‘study

. as well as thelr SLmllar styles of teachlng whlch was deter—

mlned by the 1nvest1gator in an- 1nterv1ew with each teacher.

The prov151on for a 51m11ar treatment of materlal was. felt

@

e

to be necessary by the 1nvest1gator 1n order to control the-m

variation in teachlng technlques which was not an aspect: of;‘

thls study o N

\

NN

w1th respect to’ the populatlon or: sample were con51dered RS
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ren.

“ofF’ tHE’geometry seqllon bf the'"MathematlcsnTen“~course,, .

o "TE‘STING-~"PRQCEDQRES-" L

[ R -

Y

Durlng the month of June, 1977, at the completlon

P

oo e s -
_'! e »‘u“auro.,ll,\v

three forty—mlnute (1 e. the length of a- class period in

hlgh school) examlnatlons were admlnlstered to each of the

-

“three classes 1nvolved Slnce these were wrltten examlna—

'“thnS and no. spec1al 1nstructlons were requlred the adml-

i 3 o

nlstratlon was' carrled out by “the regular teacher of each

- o e

class.' The subjects had been 1nformed approx1mately two-

-~ ey

”weeks in advance to prov1de adequate preparatlon tlme.v This

was done 1n order to prov1de for a testlng 51tuatlon that

i

would parallel the regular classroom testlng 51tuatlon._f'

L ¥

Such an actlon was- deemed approprlate 31nce thlS was to be

Ca "fleld"-study. Accordlng to Kerllnger (1965) a fleld

study is a sc1ent1f1c 1nqu1ry almed at. the dlscovery of

'relatlonshlps and 1nteractlons among educatlonal varlables

‘in their real soc1al and structunal sett1ngs.» Slnce data‘
collectlon dld not requlre any . manlpulatlon of the var1—=

ables 1nvolved the fleld study seemed to prov1de the most

\

vapproprlate Vehlcle for the collectlon of the requlred data.-'

The tests were admlnlstered 1n three succe551ve

£ -

forty-mlnute perlods.z The flrst was a wrltten examlnatlon

@ e

deallng with the Mathematlcal Vocabulary, the second was -a v
_Concept Test which requlred no computatlon, and . the thlrd
was a Problem—Solv1ng Test whlch requlred computatlon.

.

[
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CONSTRUCTION OF THE TESTS

‘ | »
In order to measure the varlables 1nvolved in-: thlS

s study, three separate tests were constructed by the 1nves— .

'tlgator - The varlables to be measured were the students'

-~
@ r s a - N f; e, ®

knowledge of mathematlcal vocabulary (see Appendlx A), the
‘students’' ablllty to comprehend the mathematlcal conqepts

4 represented by the'vocabulary selected for this. study (see

Appendlx B), and. the students achlevement 1n solv1ng mathe— ']‘

matlcal problems by comprehendlng the meanlng of the

" selected vocabulary before applylng computatlonal skllls
"(see Appendlx C) ‘ The tests . constructed were a Mathema—‘
.tlcal Vocabulary Test, a Concept»Test, and.a Problem-Solvf

wlng Test.

(i) The Mathematlcal Vocabulary Test

. The Mathematlcal Vocabulary Test was de51gned to
measure the students' knowledge of the mathematlcal vocabu-
'lary as deflned in thlS study It cons1sted of ten 1tems,

of mathematlcal vocabulary extracted from the current text

‘book (WllCOX, 1968), used in the teachlng of geometry in the’

’mathematlcs ten program. These were terms llke "reflex

fangle"'and "perpendlcular blsector" whlch are spe01f1c to

]the fleld of mathematlcs.v (See Appendlx A for the entlre
test) : In the selectlon of the terms for the Mathematlcal

Vocabulary Test the follow1ng procedure was. used: The

o

Lt



"appeared in the text book was examlned to ensure usage‘

.40 -

toplcs outllned for the geometry ten program were rev1ewed

©.and all of the ltems of mathematlcal vocabulary were»llsted

The terms on, the 11st whlch were frequently used in the

development of concepts ‘and ‘in problem solving situations

=‘wEre°marked'~ The context in whlch each of these terms

strictly as a mathematlcal‘term. This was done in order to

elimiﬁaﬁe;any canfusion of usage which might arise from the |
. : B . - < y‘,": . . ¥

’?selection of terms like "root”}and“"plahe"'eaCK of which_has
. a specific meaning in the field'of'mathematics and other

‘meanlngs out51de of the fleld of mathematics. Ten terms

were selected from the llst wh1ch was drawn up from' the >

“'corpus of the.entlre.course ThlS number was chosen 1n

order to allow*all students to complete the test in a
perlod of forty mlnutes whlch 1s the length of a class
perlodrln hlgh school The vocabulary items were selected

by the 1nvest1gator on the -basis of spec1flclty to mathe—

,matlcs and frequency of. usage in the development of con-

cepts and 1n problem solvlng._'They were approved on the

same basis by the mathematlcs teachers- 1nvolved 1n the

'teachlng of the classes selected for the study.

(iif The Concept Test

The»éoncept TestfwasrdeSigned to measure the stu--
dents' ability}to apply concepts that involved'VOCabulary

from the MathematiCal Vocabulary Test.- Unlike the

o
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..Mathematlcal Vocabulary Test whlch requlred the productlon-

of deflnltlons on the part of the students, thls test

requlred the students to dlsplay an’ understandlng of con- -

'cepts ‘by recognltlon of the solutlons. yThat is to say ‘the

'students did not have to wrlte or do any\computatlon in

R

order to arrlve at the<corréct alternatlve but rather

select the proper one from among four pOSSlble _answers.

For.example,‘the item on the- Concept Test (see Appendlx B

iy T

for the entlre .test)- wHich™ 1nvolved the item "complenentary

angles" from the' Mathematlcal Vocab&lary Test read:

" 1In trlangle PQR angles P and Q are comple-
‘mentary. . The- trlangle must be

‘A. equ1lateral
- - B. ’isosceles
Lﬂ o ~ Cu.s obtused-angled
o "D rlght angled

’ As 1n the case of the- Mathematlcal Vocabulary Test ‘the

p toplcs for the mathematlcs ten geometry program were re-

viewed and possible 1tems for the Concept Test were
selected from a bank of 1tems used on tests 1n the program
in: prev1ous years by the 1nvest1gator. From among the
1tems on the llst of p0551ble questlons ten were selected

r

by the 1nvest1gator on the ba51s that each 1tem applled one

of the terms from the Mathematlcal Vocabulary Test and each

- was judged by: the 1nvest1gator to be of average level of

-

dlfflculty ) The 1tems were approved by the mathematlcs

teachers,'lnvolved in the teaching of the classes selected

R

.
o B . s R . }



for thlS study, On the ba51s of the'approprlateness of each
.1tem in respect to the vocabulary 1tem which was 1ncor- |
:porated 1nto the ;tem. In addltlon to thlS the teachers. .
looked at the appfoprlateness of- each - 1tem, on the’Concept
Test, in terms of the materlal covered in their respectlve

4classes to see thgt the concepts 1nvolved had recélved %ge—

guate coverage.

“(iii) Thg Problem Solv1gg TeSt'

The Problgm Solving. Test was de51gned to- neasure the
students ablllty to comprehend the meanlng of the selected’
Avocabulary befora applylng computatlonal SklllS to solve-

" the problem Eaah 1tem on the Problem Solv1ng Test applled
an’ 1tem of vocabﬂlary from the Mathematlcal Vocabulary Test
< as in the case of the Concept Test ' Unllke the Concept . «FF;
Test which requlftd only selectlon of'theIGOrrect alterna-‘>l |
'tibe the Problem\Solv1ng Test - requlred the. students to dls—‘
play understandlﬂ% of. the concepts 1nvolved by the appllca—
tion of numerlcﬁi computatlons in order to arrlve at the"
solutlon. For Q%Qmple, the 1tem on the Problem- Solv1ng

- Test (see AppenQix C for the entire test) which 1nvolved
f"compleﬁentary Qﬂ%lesf-from the Mathematical.Vocabulary‘

Test  read:’
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If an angle is- n1ne tlmes 1ts complement,
the angle is :

. "
A,. 8 degrees'ﬂl
-B. 81 degrees .
“C. 72 degrees - o
‘ . D. 9 degrees : o
VZIn order to solve the problem the student would have to
understand the meanlng of the term "complemenézry angles"‘
.and then mlght set ‘up and solve the equatlon x = 9(90 - X)
ot use log;c to deduce the correct answer from among the ;‘
_four alternatlves.“ | | 'MQ |
As in the case of the Mathematlcal Vocabulary Test
and the Concept Test the tOplCS for the mathematlcs ten -
o geometry program were rev1ewed and problems for. the Problem— T
Solv1ng Test were selected from-a bank of items used on ‘
},tests in the program 1n prev1ous years by the 1nvestlgator._
 From among the items on the llst of p0551ble problems ten
_were selected by the 1nvest1gator on the bas1s that each

item applled one. of the terms from the Mathematlcal Vocabu—‘

Alary Test and was judged to be of average 1evel of dlffl— :

culty. The 1tems were approved by the mathematlcs teachers,"

1nvolved in the teachlng of the classes selected for this
study, on. the ba51s of approprlateness of each 1tem in res-
pect to the mathematlcal term whlch was 1ncorporated into
gthe item and adequacy of coverage of the underlylng con-

[y

cepts and computatlonal SklllS
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. SCORING OF THE TESTS

*the last of the three methods of definition 6utlined in

Gerstein"sl(1949)9¢1a55ifieétidn’syéiem.ﬁ Thé*firgf‘is the =

tics ekhibited by mathematical'Qdcabulary, " The

N
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’.characterlstlcs}rn questlon are mathematlcal vocabulary s
.prec151on of’ meanlng and in many rnstances 1ts abstract
nature.‘ The prec151on of meanlng arlses from the fact that
it 1s often 1nd1v1dual words whlch glve meanlng ‘to what rs
'belng read, and as such pre01se meanlng becomes crltlcal
‘51nce a 51ngle word can 1nfluence the comprehen51on of a

concept or a problem In addltlon to thls the meanlngs of

)terms llke "deductlve reasonlng 'or "alternate angles arehi

."to a hlgh degree abstract An nature and as such. cannot be

deflned prec1se1y under Gersteln s flrst method of deflnl—'
”tlon (1 e. the descrlptlve or concretlstlc) Or hlS second
_method of deflnltlon (i.e. the functlonal or. usage)

The rellablllty 6f scorlng the Mathematlcal Vocabu-

: lary Test was establlshed through 1nter scorer agreement.

'Prlor to the . scorlng of the Vocabulary test papers the

-

'1nvest1gator and the two 1nd%pendent ‘scorers establlshed

5
guldellnes w1th fespect t ? at would constltute a correct

B e Y

deflnltlon for each-off k

n mathematlcal terms. The
'nguldellnes were based ohiébx}teln s conceptual or cate-

~ gor1ca1 method . Under the method'a termﬂas deflned on, the
ba51s of a general class and dlstlnctlve features._ As.an
example, the term "medlan‘of a trlangle" to be. marked |
.'correct would have to say that it§1s a 11ne segment (the

general class) and that 1t jOth a vertex of a trlangle to

the mld-p01nt of the opp051te 51de (the dlstlnctlve

*

i ot s B ©
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features).. -Upon agreement on the guldellnes for each of
the ten terms on the test, the 1nvestlgator and" the inde—
pendent scorers each 1ndependently scored all of the 1tems
on the- test papers. The three scorers results for each
subject ﬁere #opied onto a master sheet and then punched
onto a computer card. A separate computer card was punched

for. each subject. The cards were then fed into the computer

(DERS) whlch produced the fopllowing correlations matrlx

, L. :

Column 1. . . Column 2 Column 3
Row 1 ©1.000 0.957 0.975
Row 2 0.957 1.000 0.930

Row 3 0.975 0.930 . 1.000

According to Guilford (l965)_reliahility correlation
coefficients ere expected in the range of .70 to :98, howeven
they should be judged 1n respect to the 01rcumstances under
yhlch they are obtained and as such interpreted in the light
of these circumstances. $ince the criterion for correctness
of definitions was_restricted to Gerstein's highest‘method
of definition (i.e. the conceptual. or categorical method)ﬁ
in this study, it was hoped that the inter-scorer reiia—

. o
bility correlation coefficients would exceed .90. Since the
correiation coefficients obtained in the matrix'ex:eed 290-
the reliability of scoring the mathematlcal vocabulary test
‘'was considered’ as belng satisfactory.

The Concept Test angd the Problem-SoLving Test were
. - . \ .



47

both of the multiplé-choice type, and as such, their format'
Provided for objective scoring methods. Since tests of this
tYpe can be machine‘scored'the’computerpat the_University

of Alberta (DERS) was employed for this purpose.

TREATMENT OF THE DATA

Each of the three test scores for each subject was
copled onto a master sheet and then punched out on a com-
puter card. 'A Separate computer card was punched out for
each subject and contained the following information:

l)‘thelindividual's~codeé identification

number,

2) the individual's score on tﬁe Mathe-

matical Vocabulary Test, |

3) the individual's score on the Concept

Test
4) the individual's sScore on the Problem-
Solving Test;

The data were analyzed as follows~' Mean, Varlance,‘
and standard: dev1atlon were computed for .each of the three
tests administered in this study These statistics were
computed in order to compare tﬁé etudents' performance on
the Mathematlcal Voéabulary Test to thelr performance on

the Concept Test and their performance on the Problem—

Solving Test.: Thls was done in order to see if the

£
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-
.stﬁdents'would fihé the production 6f‘definitions more.dif4‘
fiéult,’of ﬁbe same difficﬁlty; or less difficult'than
dealing with questiohs on cencepts or solviné problems where
a choice of ans?ers is‘provided; In addition to the analy-
_si; of each test‘on the basis of mean, variance, and stan-
dard’déviation, correlation cqefﬁicients'Were calculated

for the pairs of teéts involved in this stud&. Correlation
coefficients werevqpmputéd between the Mathematical Vocébu—
lary Test and the Concepf Teét, and the Mathematical
'Vocabulary-Test and the Problém—Solving Test. This was done
in order.to determine the degree of reiationship bétween
the students' comprehension of méEhemétical yocabulary and
their ability, on tﬂ; one hand, to comprehend the mathema-
tical concepts that'empT6§;d this vocabulary aﬁd,'on the
other hand; their gbility to undérstgnd‘and solve probléms
which emplpyed fhis vocabulary. In order to determine
whether the correlation coefficients were significant, the
"t" test was eﬁployed. This test iS'applied by assuming
the null hypotheéis (i.é;'that the‘correiétioh coefficient
is iero) and then computing the "t" value for the correla-

*

tion coefficient involved.



CHAPTER IV

ANALYSIS OF THE DATA _

This chapter will present the flndlngs of this study.
The analys1s of the results will be presented in two main
'sections. The flrst w1ll present the findings with respect
‘to the hypotheses of thls study. ThlS will be done in
vterms of statlstlcal ana1y51s of the correlatlon coeffi~
cients obtained between the-results of the tests used for
the analysis of the hypotheses, The second section will
present the findings With‘respect to the additional question-
of this;stndy./ This Qill be done ih terms of statistical
analysis of the mean, variance, and standard deviation of
each of the three tests used in this stUdy.

v

FINDINGS WITH RESPECT TO THE HYPOTHESES
— ‘

Hypothesis One

‘There is no significant correlational relationship
between“scores on the Mathematical Vocabulary Test and
scores on the Concept‘fest (i.e. .a mathematlcal multlple-
~choice problem—solv1ng test whlch does not require any com-
putation in arriving at the correct alternative).

Thisfhypothesis was analyzed by means of calCulating

49
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sthe correlatlon coeff1c1ent between the .results on the

’multlple choice problem solv1ng test which requires compu—

; tation in order to arrive at the correct alternative).

X

Mathematlcal Vocabulary Test and the results of the Concept
Test The’ correlatlon coeff1c1ent obtained between the
pair of tests was r =1;632 as can be'seen in Table.I’which

shows the correlatlon coeff1c1ents matrlx obtalned from the

ranalysis of the data'. ThlS correlatlon coeff1c1ent was

- found to be significant at the .001 level as can be seen in

Table II Whicheshows‘the "t" values obtalned from the
analysis'ofuthe-data.‘ Thus null hypothesis one was‘.

rejected.

Hypothesis. Two

‘ There ‘is no 51gn1f1cant correlational: relatlonshlp

between  scores on the Mathematlcal Vocabulary Test and

scores on the Problem- Solv1ng Test (1 e. a mathematlcal

This hypothesis'was analyzed byhmeags of calcula-
ting the correlation coefficient between the results on
the Mathematical Vocabulary Test and-the results of theﬁ
Problem-Solving Test. The correlation‘coefficient‘was’

r = .559 as shown‘in‘TabledIJ This correlation coefficient
was also found to beisignlficant at the,;OOl level_as

shown in Table II. Thus null\hypothesis»two,was also re-

'jected.
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TABLE I N o
MATRIX OF CORRELATION COEFFICIENTS FOR PATRED SETS OF
SCORES OBTAINED FROM THE ADMINISTRATION OF THE TESTS

/ o USED IN THIS STUDY

""

g, - Math '~ Math ‘Math Problem-
i Co- Vocab Test Concept Test -8olving Test
Math Vocab. Test  1.000, o 0.532° 0.559
Math Concept Test 0.632 - 1.000 - . 0.459
Math Problem- : - . |
Solving Test | 0.559 0 0.459 1.000

TABLE Ir

MATRIX OF "t" VALUES TO TEST THE SIGNIFICANCE OF THE
OBTAINED CORRELATION COEFFICIENTS

 Math’ Math. °~  Math Problem-
Vocab. Test Concépt'TeSt» Solving Test

Math Vocab. Pest. - -- 7:336%  6.063%
Math Concept Test - 7.336% _—  4.648*

- Math.PfobIemQ R ‘ S : :
Solving Test . 6.063*% - 4,648%* IERTE

.*_significant at‘the‘,QOI level
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FINDINGS WITH RESPECT TO THE ADDITIONAL
: QUESTION

‘;Adaitidnal Question

WilI the stuaents' scores be con51stently lower,'at
the same level or con51stent1y hlgher on the Mathematlcal
Vocabulary Test than on the Concept Test or the Problemf”
‘Solwing Tes‘t'> | RN *

This questlon was examlned on the ba51s ef calcula—
‘ting the mean, varlance and standard dev1atlon for the set
of scores obtalned from the admlnlstratlon of each of the
three tests Ln thlS study. _Table IIIhshows-the mean,

o varianceh.and standatd deviation,obtained'for_eaeh set of
-.vtestISCOtes‘fren theianaiysIsbof_the data.' |

3

TABLE III

.'k'

COMPARISON OF THE MEAN, VARIANCE, ‘AND STANDARD. R

DEVIATION EOR .THE SETS OF TEST SCORES OBTAINED
FROM THE ADMINISTRATION OF THE THREE TESTS

<

Mean oo . Standard

Score - Variance - Devigtion
‘Math Vocab: Test  4.602 - ° 3.324° - '1.823
Math Concept Test - 7.157 . '3.168 ©1.780
Math Problem- . | |
Solving Test ©6.916 ‘4.149 2.037

Note: 10 was the maximum score possible



o
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A mean score of 4. 602 was obtalned on the: Mathema—v
v'tlcal Vocabulary Test as compared to a mean score of 7. 157
‘on the Concept Test and a mean score of 6.916 on the .

i Problem—Solv1ng Test The variance and standard dev1atlon
on the MathematlcaI"Vocabulary Test were found to be res-
pectlvely 3.325 and 1.823 as compared to the varlance and
standard dev1atlon of 3 168 and 1. 780 on the Concept Test

and 4.149 and 2-037 on the Problem Solv1ng Test.

53



_SUMMARY', FINDINGS ANb CONCLUSION, °= . . =7 .=

IMPLICATIONS 'AND SUGGEfsT‘mNs Fo‘%a RESEARCHF »;‘”
& ) ‘ o
SUMMARY

- me?
b

This study ‘was de31gned 1n an atﬁempt to&fhvestl—

t

gate the general hypothe51s that there is a significant.

cprrelatlon between an 1nd1v1du?l s knowledge.of'mathema—,

i . ' ' v . T o ’ I .
tical vocabulary and her/his ability to apply mathematical

concepts in preblem-solving’taeks which involve the

mathematical vocabulary.

The sample for this study consisted of eighty-three

hgrade ten students enrolled in the mathematlcs ten program

in three hlgh schools in the Edmonton Publlc School System

One class was ‘selected . from each of the three hlgh schools
in the above-ment;oned systém. - }

Thie subjects were given"three»written tests. The
Eirst test was ajﬁathematical Vocabulary Testven which they
were required.tehwrite definitions_fer methematical terms.

The second was -a Concept Test which involved‘the.Vocabulary

items from the Mathematical Vocabulary Test and the third

‘was a Problem—Soivihg Test which also involved the vocabu-
‘ ,

lary items 'from the Mathematicaerocabulary Test. fhe

54 .
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stndents’ performance on the Mathematical VoCabulary:TeSt

- Q\\was correlated with their performance on’ the Concept Test

o

o

o,

s

#
‘and w1th their performance on the Problem—Solv1ng Test.

In addltion to thlS, their performance on each of the three

tests were compared in order to determlne whether the

scores would be cons1stently lower, at the same level or

consistently higher on the Mathematical Vocabulary Test

than on the Concept, Test or the Problem—Solv1ng Test.

‘ . - - e .
FINDINGS AND CONCLUSIONS o .

The findings and conclusions are presented in two

“sections In the flrst section the nul%@hypotheses out- -

lined in Chapter I are. restdégd and the conclusions s}
concerning their acceptance or rejection are discussed. In

the-second‘section, the additional questlon outlined in

Chapter I-is restated and the flndings with respect to

this question are discussed.

'NULL HYPOTHESES

Hypothesis One

" There is no significant correlational relationship
between scores on -the Mathematical Vocabulary Test and
scores on the Concept Test (i. e. ‘a multiple-choice’ problem-

solving test which.does not require any computaéﬁon in

*
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| Varerlng at the correct alternatlves)
- Analysis of the data revealed that there was a
31gn1f1cant correlatlonal relatlonshlp, at the .001 level
between the scores on the: Mathematlcal Vocabulary Test and

B

- the scorei}on the Concept Test Thus, null hypothe515/6ne

was re]ected ’ ' |

J The analyzed data prov1ded adequate grounds for tpe

rejectlon of null hypothe51s one. A correlatlonal coeffl-
.c1ent of r = 632 between the. performance on the Mathema—
tlcal Vocabulary Test ‘and the performance on the Concept

Test indicates the ex1stence of a 39.9% variance relatlonshlp
between the varlables 1nvolved 1n the knowledge of mathema—y
tlcal concepts that 1nvolve thlS vocabulary Since problem
solv1ng in mathematlcs requlres an understandlng of the
underlylng concepts, a 51gn1f1cant relatlonshlp between.A
vocabulary knowledge and success in deallng w1th ‘mathema-
tical concepts indicates a Probable exten51on of this

relatlonshlp to vocabulary knowledge and problem solv1ng

as well

Hypothesis Two o . .

'.f There is no 31gn1f1cant correlatlonal relatlonshlp
Abetween scores on the Mathematical Vocabulary Test ‘and o
'ﬂscores on the_Problem-Solving Test (i.e. a mathematical

multiple—cnoice problem-solving test which;requiresﬂ_



hcomputationbin order to,arrive at'theacorrect'alternatlvesl.
.:AnaIYsis-of”thexdatairevealed that‘there‘was a.
e51gn1flcant correlatlonal relatlonshlp, at the .001 level,
"between the scores on the Mathematlcal Vocabulary Test and
the scores on the Problem~Solv1ng Test. Thus, null hypo-. .
thesis two wasvrejected. v N | - |

| The-analyzed data provided'adequate grounds for the

rejection of_null hypotheSis two. A correlatlonal coeffl—

cient of r = .559 between the performance on: the athemaf

Solv1ng Test 1nd1cates the existence ‘of a Al. j riance
relatlonshlp between the varlables in the nowledge_of mas
thematlcal vocabulary and the ablllty to solve problems thatf
1nvolve thls vocabulary. | |

. The results of the analy51s of the data w1th
respect to the null hypotheses indicates the ex15tence of e
a 31gn1f1cant relatlonshlp between the ablllty to solve

L]

problems in mathematlcs and the llngulstlc ablllty of
knowledge of mathematlcal vocabulary.A Thls 15'1n agreement
tw1th t results of research of a 51m11ar nature conducted
by Eagle (1948)), and’ Johnson (1949) . | | »
The flndlngs of this study and those of studles of

a similar nature are certalnly in: support Qf contentlons

11ke tho'

vof Stevens (1932) He suggests that fallure~of

studen" ‘to solve reasonlng problemsiin-mathematics is to
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usome degree caused by def1c1enc1es in readlng ablllty, and
clalms that 1t 1s loglcal to belleve that a student who is
_unable to understand the 51tuatlon descrlbed in a problem
will not be able to solve the problem._ The 1nab111ty to
vunderstand the 51tuatlon in the problem, accordlng to Banks
(1959} arlses out: of the fact that mathematlcs requlres‘

4 spec1al readlng SklllS and the language of mathematlcs has
characterlstlcs whlch compllcate the readlng. These
_~characterlst1cs are due in pagt to the fact that mathema—
tlcal vocabulary must convey preclse meanlngs in order to
‘_communlcate the de51red concept to the mlnd of the readegy
~and accordlng to. Leary (1968) this accounts for one- fourthf
.of the readlng dlfflcultles in mathematlcs : Leary further
contends that students mfil.not automatlcally grow 1nto an

i B

-understandlng and knowledge ‘f'thls technlcal vocabulary o

after theyWQave been 1ntroduced to it but must be helped to
glearn 1t. Thus 1t bec&ﬁES 1mportant accordlng to Barney .
(1972), that vocabufggyébevelopment must become anqlntegral

part of the. teach{ng oL mathemat1cs.,~
a . ; "'.

: ,'ADD'ITIONA_L*_.;,QU_ESTION

x} ."':1-." v..

Wlll the students ~scores be/ﬁén51stently lower, at
. the?® same level or cons1stently hlgher on the Mathematlcal
Vocabulary Test than on, the Concept Test or the Problem-

'~Solv1ng Test? L



.

‘3:we recognlze when we read and/or llsten and is several

- 5;9

B - . . . . . .
ﬂ',“ The- mean ‘score on the Mathematlcal Vocabulany Test

‘of 4, 602 was 31gn1f1cantly Iower than the mean score on the

- Concept Test of 7. 157 or the mean score on’ the Problem-“

. 4
Solv1ng Test of 6. 916. In addltlon to thlS, ‘an examlnatlon

- of the 1nd1v1dual scores ‘of tﬁe students sh0wed that only

.onepstudent)scored lower on the Concept Test than on the

Mathematlcal Vocabulary Test and’ only 51x students scored
lower on the" Problem—Solv1ng Test\yhan on the Mathematlcal
Vocabulary Test Thls appears\to 1nd1cate that students

level of achlevement as in solv1ng problems ‘which 1nvolve

the mathematlcal vocapulary they are requ1red to know

PR

. ThlS, 1n turn, seems to 1nd1cate thft students may have an'

awareness ofy”he"meanlng of the mathematlcal V0cabulary to

a hlgher degree than they are able to produce in terms of

‘formal deflnlthnS, and as a result can deal w1th the-

problems Wthh lncorporate this mathematlcal vocabulary o

vdesplte the 1nab111ty to produce satlsfactory formal def1~-:/¢4

. nitions.

ThlS 1nd1catlon 15 in agreement w1th Burmelster f;."

.....

(1974) who states that we all have two types of vocabu-

h

':larles whlch can be descrlbed as the receptlve and thev'

"luexpre551ve. Our receptlve vocabulary is made up of . words

¥ N

~rgt1mes larger than our expre531ve vocabulary whlch is’ made

] ) ~,

. a8 :
'_are not able to produce formal deflnltlons to the same o
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up of words we use when we speak and/or writé.‘ An examina-
tion of  the implication of this dichotomy leads one to
conclude that our ability to produce formal definitions for

L L .
words is likely even smaller than our expressive vocabulary.

IMPLICATIONS

Irr view of the findings of this study the following
implications would appear to be of importahce to those: .
involved in the teachingzdfﬁmathematics.

( - 1. Téachers of mathematics need to be made a&are
.of the relationship of the kndwledéé of mathematical
vocabulary to success in problem solving in mathematics.

2. Students need to be4giveﬂ speéific.classroom
instructiog, in mathematics; ia reading teéhniques with
reapéqt to the learning of mathematical vocabulary as well
as any other new vocabulary‘they may encounter in the
process of learning matﬁamatical cbncebts

_3.. Teachers of mathematlcs can assist their
students in gaining greater prof1c1ency in problem solving
by.selectlng those problems wb;ch employ vocabulary close
to the students' reading level in terms of familiar
vocabu;ary.

'- 4. Teachers of mathematics need to be made aware

of and.periddically reminded that they must assume the -

responsibility of teaching readiné and readihg skills
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whenever and  wherever they are needed. That is to say the
1dent1f1catlon of spec1flc readlng skills requlred by the

students and determlnatlon of procedures and technlques

<.necessary to teach those skllls must become the’ respon51b1—

1

lity of each teacher of mathemat1cs._ To do- this, however,
teachers of mathematics should~seek assistance from
specialists in reading;

5. The 1nd1v1duals respons1ble for the selectlon
of mathematics text books should be made aware. of the
relatlonshlp between the readlng aspect of vocabulary know-
ledge and studénts' success in problem solv1ng 1n order that
they make text book selectlons as close to the student' s/“

grade level as possible.

SUGGESTIONS FOR RESEARCH

As a result of the findings of this study, there

appears to be a need for the fOllowlng kinds of research.
“.1' There 1s a need for the results of this study «

to- be verlfled w1th a larger :random sample of subjects at
varlouS'grade levels and with different'mathematical‘
content. B

2. There is a need for~reseafch to be conducted on
the various levels of knowledge of spec1allzed mathematical

vocabulary and the relatlonshlp of these levels to success

to problem solv1ng in Mathematlcs.
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3. There is a need for research at various grade

levels and on var;ous mathematlcal content on the relatlon-

shlp of students' ablllty to cope w1th syntactlc structure-
to thelr success in problem solving in mathematlcs.
C4. There is a need for research to determlne

whether the teachlng of readlng in mathematlcs w1ll 1ncrease

- -
.

success in problem solv1ng
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MATHEMATICAL VOCABULARY TEST
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4, 'Sgraighpeanglef

- TEST A

erte the definition for each of the follow1ng
mathematlcal terms in the space prov1ded :

1. Reflex angle— R ” N o ,'”

2,vrA1terhate angles-= i Q"]

rag

3. . Isosceles triangle-;7

L

5. Deductive reasoning-

71



6. 'Verticai angles- _ T

7. Perpendicular bisect@r-fﬁ’

8. Médian of:a‘triangle;'

:::

- 9. Right triangle—

10. Compiementary fngles~~

72
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.TEST B
Select the answer for each of the follow1ng ques-

tions from the given alternatlves

1. Choose the answer: whlch arranges the following angles

in decrea51ng order of ‘'size.
. s BN

a. obtuse, right, reflex-
b. . reflex, obtuse, right
c. right, obtuse, acute
d. rlght, reflex, obtuse R
2. 1In the glven dlagram, L AGH and L DHG i
are what-kind of angles? g A - G

.alternate‘angles_
-corresponding angles

oW

c. exterior angles on the _ ——
' same side of the transversal ' 7r :
~d. interior angles on the E
- same side of the transversal

3. If two angles of a- trlangle are equal ‘one can conclude
thatgghe trlangle is:

14 -

‘aqute angled : ‘ . ‘
equilateral ‘

isosceles’

. scalene

0o

4. v One of the postulates of geJmetry reads "if two adja—
- cent angles together form two* rlght angles, their -
exterior arms are in the same straight line."
Accordlng to this postulate which of the following .
assertlons is false in regard to the glven diagram?

-




'AOC is.ta straighf line if:

a. AO and 0C are straight line segments

b.. . COB + [ BoA = 180 degrees
c. L COB + L BOA is a straight line
d. L COB and L BOA are supplementary

GENERAL STATEMENT: If equals are divided by equals,
the quotients are equal. .

SPECIFIC STATEMENT: 6x = '12

CONCLUSION: x = 2

This is an example of:

inductive-reasoning
analytic reasoning
"generalization .

deductive reasoning

0o

"If two angles are vertically opposite each other,
they are equal." Using only the above information,
which of the following is true?

a. If angles are not\vertically opposite each

, other, they are 'not equal. , '

b. . If two angles are equal, they are vertiqelly
opposite each other. ” ”f

€. Two unequal angles cannot be vertically J

opposite each other. zl
s

d. Equal angles are vertically opposite aﬁgles.

The line forméa by the set of all‘points'equidistant

- from the end of a given line is called a:

N3
a. median
; b. perpendicular bisector
c. midray o
d. transversal : : : \

A line joining any vertex of a trianglelto;the middle
point of the opposite side of the triangle\isjcalled'

- a'.{n):

a." angle. bisector

" b. median : S ,
i rc. right bisector - A

;d." altitude - @ . : e e

75



10.

In tr;angle PQR angles P and Q are complementary.
.The trlangle must be: =

‘Right triangles can never be:

iequiiateral

isosceles

" scalene
. : congruent

- equllateral

isosceles

-obtuse angled
- right angled
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- TEST C

_ Choose the correct. solution to each of ‘the follow—
ing problems ' f;om the glven alternat1Ves.
1. . If a.reflex angle has a meaSure of x°, then the possible
values ‘of x Arlg; '

a. 180 < y < 360 | * | -
-+ b. 90 < x < 360 - R v i
oy c: ‘-«$0<){.< _180 ' l - : e
' d. 0 < x< 90 B ,
( B .- . ; : . 1 " : ' ‘ . <
, . L v o ‘
: '\
L AEF = (2 - 40) degrees .
"LDFE = ( x + 20) degrees S <
If‘AEwis parallel to CD, then L AEF is: : <L
‘a. 20 gedrges Coa "a"' R
. b. 40 de9rees : PR '
‘C. 60 qe9rges . - : o _
da. 80 dggrees_tt__ S n s

3. 'In the 1sosceles tr;angle ABC, AB = AC
S and;DC bisects ACB ~The measure of:
X in degrees lS 4 . -

Ca. 207
b. 70
Cc. .40

g 35 ‘v.‘. i y




6.

‘In the diagram, PQ and RS are
1 1ntersect1ng lines. fKhe value
of (x + y)©O lS'

‘a. 15.
b. 30
c. 60
a. 90‘

R

In the dlagram, MQ and NP are

blsectors of. each other._ ‘If
asked to prov z QpP, the

P

statements,_ thout authorities

of the best proof would be:

a. MN
MO

.NO

A MNO

. MN

QP

Q0 .

PO :

A QPO (SSS).
QP S

ek R Ik R

-b. MO
L MNO
S MN
A MNO

Iz 1R e e
;0O
’U

A QPO _(s}“ziS),

A QPO (sas) -

l\

=z

tol
2 0%0
R R T

[

y

o

O

2
O
ik m o e
g
O

A QPO - (SAS) -
PQ . )

In t e dlagram, llnes AB and cD co
intersect at 0. How many degrees

are* here ln L.COA? T
40

~60. :

120 .

a0t
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7. CD is the perpendicular bisector c
of AB. A conclusion we can draw
from this is: ' ‘

$ .
' a. 'CA =.Da ' "
b. CB = BD
C.p CA = CB S
~a.® o = po A

f/) d. CO
8. In triangle ABC, the median5is the altitudé; We can
- conclude that: 3 . '

a. triangle ABC is scalene
b. triangle ABC is isosceles
C. triangle ABC is oblique {
d. triangle ABC is right angled |

\ | .
9. 'In the diagram, triangle ABC is:
" ‘ar equilateral B ,g'
b. obtuse angled -
_ ¢c. right angled :
* -~ d. ~congruent angled . . A

!

' 10. 'If'angangle isvhine.timé# its 

complement, the angle isg
_ a. 8 degrees i ' K ,
A b, 81 degrees | - : o i
: : - c. 72 degrees R R / .
- d. , 9 degrees [ D S A

y /



