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' Many fresearche rs have found.sex difference

5}-farmance CBéﬂbcﬂ;& S anleyi ,SBD;in;taﬁ &ﬂﬁe::lugd 197£ Hazcoby E,'f' .
rfljacklln, 19745 Batkman 1972) Hést’studfés of 7

been cog:erﬁgﬂ wlth total test perfarmances
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sex d;fferences have e
f males and fama_les;; e

ugtal’ Statistlfs régﬂrted dre mean number of tgmstﬁ:rthfféf'éécE%

7”,j§éig

dlfferent a:eas af matﬁematlcs

iEuzUnauq

'the s;xth grade girls gené%ally seqred h;ghe

- of g’11”12?1;1.12;31::Lcm and prnblem salv1ng o SRR - R -';g}

,: ‘i&‘ T
: -+ Marshall (1981) also ‘found ev;dence thaé bays and glrls gg the-

%, i N
s;xth grade ex:el’ln SQlVlng dlfierept types of prﬂblems Glrls*g;eJ'“

vbetteraan items of ccmputatlan,:and boys are more successful on stor
'préblems. Thesg dlfférenegs suggest. that thErsexes may be appfoachiﬂg

problem solv 1qg with ﬁlife:égt strategies) w;th ane set of strategles
be;ng more appiﬁiriaté for ce:ta;n pfeblgms and‘ auother set bélﬂg

S ',.sultablé for otﬁer.pgéb , [ '/‘ ST S
¢ This, papezj ‘examines the difrfé;eﬁceé iri"fé‘sp&nsgsf of sixth grade R N
boys - and ,girlé to selecte é ‘items’ on a stagdardlzed ‘test. Sevéfai'
qgestidus‘aré of “interest. Are Ehe,chlldren appraach;ng tHE prcbl&ms

E with ident iflable strategles? Are theistratégles ggm;lar? In Pafti" .

EGFchlar, arerthe chlldren errlng 1n simllar ways and thezefare EhOOElﬂgEf

;the same 1ﬁcorr5§t respanses*-'-
LE ‘ : * ’ : . o - 2

e . e 9

o1 : |
R This papEr' presented at the 1981 Annual Meet;ng Df the Amgrlcan

the . Natianal Instltute of Educatign under Graﬁt NG NIE G- 80 0095
The ap;nlons expréssed in thi&-paper are those qf #he author ‘and do
 not. necessarlly reflect the views of the Natlanalxlgstltute of Educa-
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'sPanses S e "!~f r'r-§~i ;7

g Roughly—Q 000 glzls and 9, DDD bays respchded tgieach form.: The Survg’

_1ng, and mathem ;ﬁ

The ug;t Df c3mpa;153g bétwagg Ehe sexes is noﬂ’{he number of: .

xitéms correct on- the tgst., Rather the 1ntéres; he’e 15 in the pat-

' ﬁer V ‘of responses t&-sélgeted “items. Fcr example, ope can question ' %
: whé%her, iven»ce;taln‘;tgms Earzgct. %he séxesiﬁre gQually 11kél€ to :
~solve other prablem carreztly One can also qugstlan whether those3‘- 4

- who Err glven athér items Eorrect are seléctigg the Same wzﬂng ré!:

h ]

=

: Data Sau;ce

%=

:r:u.-

1
b

The data repartgd here are the EESPOHEES of appraxlmatelyPBG DQD:
?,lldren to two test forms of thé Su:vey af’Eas;c Sk;lls Grade éif

'13 §& mnitlple chﬂlﬁa acgiévemegt test administered annually by‘ the

“Califormia A§se§ Ent Prggram of the Callfarnla DepartmEQt of Educa— .
’ v B
tlan »Ihe —IESPQQSES alyzéd here were made in the agademlc year
1978-79.5, e e o

Ihe Surv c’aBésic Sg;lls-wss=designédito sample the achievement.

»a

%

of. sixth gra d :Childiéﬂ in Ca%ifﬂrﬁia, ‘Results are ‘provided Sfor

schaal schaoi district, and. state leve 15 There are sixteen 30 ~item .-

test fﬂTﬁS, each 9 ~ains’ ;tems of réadlng written expression, spell—:
Perfurmante on SPEElflC arlthmetlc 1tems on two tESt farms is - o

studled in this paper The items of ;nterest 1nvolve the :onaepts of

'vwhcl%,numbers frac 19n$ ~and deg;mals Thes Sk;lls are tested both

as slmplé cgmputat;ons and as- story prgblems For eaéh tést fdrm _one.
stary prablem and two :Elated computatlcns are examined. !

Haﬁy regults glvgg hare are 51mply percent correct or percent
1n€arrect for  each. sex on each problem. Wlth ‘the large sample stud=v .
1é§ any differences in PfﬂpOftlQﬁ correct afE statlstlcally signifi- N

3 - 13

‘cant. Gf greater 1nt rest ;s the magnltude of the dlffEfEnEe - -
7 . S e R .

JItg@ Analysis

The 'sfx‘items discusséd in this paper are glven with their rgs'ﬂ.

spectlve response aptlaﬂs in- Tabla 1.; Items 1= 3 are taken fram one S
test form cf the Su:vgy of Basic Sklils GraQE:E and ;tems 4=6 are \

»

";J = ) i Lo : N
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takezi frnm a seeand farm The probah;llty cf .success far boys and

g1fls ;n salv;gg ‘each’ p:oblem is glvezi in Table. 2 tu;ls are mc:n:e_ .

o l;kely than ‘boys ta answer all four computations Earrectly Bayé are-

.Vmoré likely- thau glrls to answer the two storv prablems torréetly

" The probabllltles gf Table 2 lend s,uppcrt to the suggestlon that

bays and g;rls E}SEEl in dlfferent Ly-pes of prcblem solv;gg At 1551.1:-

now ;s the questian af whether glrls and bgys who err on these prob-

lems . da .80 :m s;mllar ways That - 15,.are they chnosiﬁg the same

; &
Camputatlons -'j:-- Lo o o { .
L Item i. . Altboughr mas{_ﬁ:_é&'\ldfen answer Item 1";':0 iy, gughly
one . thousand éhildfen ans"weré Incorrectly. *Boys and gir rls do ‘choose

“ sponses - refle:t Similar mlstakes in 'carrying', but the_v errdrs occur

1m’:«:rzes:t respnnsgs‘? + To 1nvest;gaté this 1ssue the ~distributions of

1gc:or t:'t :esponses fcr males agd females on each itemwere t:ampared

'di,ffe:ent d1strattars qusa ara mare likely thaﬁ girls to select

response CE) wh:.le g;rls -are. mor likely to select . (b).. These'&rgﬁ

in different EOlUEIﬂS‘% ' _
) ~ These -r&su%tﬁ—ha’ﬁg—ieen éaﬁflrmed frc:m data gathe:ed in 1976 77
and 1977-\78 Resgnnses fram approximately 18,000 - Ehlld:en in eai'h
yéar to this 1tem have the Fsﬁame Pattern as that described above.
Girls and boys er‘r :znj dlfferent -wadys, ar at- least, on dlffe::ent parts
‘ gf the 1tem.; The differences -in re&pég\gg on this item are puszllng
(g‘fhe cho:u:e of dlstractosr may indicate that the' bcys anﬂ girls :a_ré
samehaw VlEWng ‘the problem in different ways. o e '

g ‘2. There Qare no dlffEIEDEES in males’ and femaleg regpons-

© es to the subtraction item. 'I'he predomnant 1ncorreet EhQICE for bgth

sexes is’ 'Nané of these' . The seéond most pepular dj.st.rat:tor -is

=

aptian (b). "~ Th;s él ction 1nd1catés lncarrect alignment of the parts

h—"

-Qf ‘the problem: dec

than boys c:hc:ose this respa@e (37 perceut and 333 perceat :espectlve-"

# N -

‘ ltem 4. On this subtr ction problem, thef’e are. 1ndlcat1ans af

“ éex’ différeﬂﬁés, .0f those ch;ldren anéwar;ng 1m‘:arfec:tly, b_cth-‘se:{es -
- select ’ :esp’”é (c) most often. However, the second most popular:

rgspanse; by boys is-. option (a) while girls sel"e;»t:t, (b). Boys,are - .-

-

po s:;t;ons are 1gnored Sllghtly more girls :



~almost " equall

percent - and 35 perceat rgspect;vely Glfls cléafly prefer “option (c)

“and then select (b);. w1th 39 percgnt select;ng ‘the former ‘and 32..
;ggf'ercent ghooszng the lattér Again; these results have beegﬁconflrmed?'

byTehe data of 1976~ 77 and 1977 78.

I

Es’td Item-5. Respaﬂ:e.(:) is the most frequent chalce, and app:ox;-
: mately 45 per:ent gf Eaﬁh sex- select ;zj_;Dptlon (d) 15 the ‘next

1. ;Respuus§‘(c) reflects addltlon, response (d) 1nd1cates diViSlOﬂ:

*The corréct response (b) can’be oEtaiﬁ;d EY 31ther Gf the two remain-_;!

. ing prlmary Qperathgs That is, o :
; 4 X 45 = 4 - 4/5 3 1 5
_.The most thosen dlstraetar corresponds to addlthaknf 4 and 4/5. It

’) .
is nat ugllkel¥ that some chlldrén also- subtfact 4/ rom 4, Errors

from® this opératlan‘are not feilected in the rESPﬂﬂses,_;QdEEd héf

answé} obtained in thls Errﬂneous manﬂer E01ﬂc;des Wlth the correct

response. . .. R < e
-\ Stbly Problems - . L o

'Itgm_;! wHalésia@d;females-;espgﬁigtﬁ';he first;stOfyzﬁroblem

very similarly. .The prébability of succes$';svnear1y idéﬂtica1fo5iBB

fbr males and 5100 for fémales). Botk §é§e, select distractor (a)
¥ * [ .

 mﬂst frequently,-WLth glrls more l;kely than oys to- EhOOSE it (48

percent of all glrls auswetlng 1gcdrrectly cqmpa,ed with 44 percent of

g all boys answering 1ucarre¢tly) Both sexes al;o select distractor

o5
_of the girls EhODSE it. A ; : oy N
v - Item 6. Responses'to the second story proble
ferences in problem solving. Females overwhelmi gly select’ ;espnnse

© (a). 'Qf'all possible choices, including the correct aptlan, 33 per-

cent of the glrls select (a) campared to 29 percent selectlng (c). An

addlt;anal 24 Pé@éent select Cd) - 0f. Qhe males, 37 perzent answer

cafréctly, and about 25 percent seléct (a) and (d) each.
: i l ’

ﬂd1v1ded between responses (a) ‘and (c), answering.BB*'

I§e§_§;4 Thétefgr; ’o apgaregt élfferences 1n the sexes responsi-

and 30 percéent

suggest sex dlf'x



liaie ’ Lo ' ' e -
Thls ;tgm ;deserves Extended discu551gn because the distractﬁf_

Chdices (a) and (d) reflect " dlfferént problém salv;ng sgrategles

Résponse (a) correspands to the;flrst step,of the salutlon 7
c ‘;’ S 12 %12 =4, f':~:é; o L BE

Response Cd), 29 the other handi may lndlcat ggﬁéfsl'ﬁﬁdéfszanﬁiﬁg?éf‘A

t: the p:ﬂblem ceupled W1th arlthmétlc errér v;“That:{is,_:qﬁe ﬁéy to%_;  
QELLE?E’thE respanse is: V\ I Lo ,'v,‘ﬁ:'
' ' " Step 1:. 1/3 ' % 12=3 i(inégfre«fzt) 2 V " '
Step 2: 12 - 3 = 9 CCergﬁt)

&he arlthmetic of the flrst step is wr;ng but the lo leédigg ﬁg t;e

sclutlan“‘g' is apprcprlate. The cho;ce of (a) sugges s a misun&é’é ;

standlng of the prablem - response’ of (d) suggests arithmetlﬁ Errar o

% N i

= = =

Re l tio ship A@Q,E the Items Wlthln T:S,

Form ’

\m L)

The ltéms dlscussed 1n this. paper were SElEttEd because they had
parilzular felat;onsh;ps.: Bath of the camputat;oﬂs on-a test form
rgqulre skills used in salv;gg ‘the accampanyiﬂg story prcblem One -
aséumes that correzt solution’ of the Eomputatlon items will correlate

i with sélv;ng af ‘the story prgblem, be:ause the story problemﬁ%equlres‘ 

i:a similar computatlcn Table 3 shows the probab;llty Df suczess on the

sto;y prg§lems g%zgn pos 151; EGEIECt/LgCDEIEEt resporises "on the .

- .companion computations. '

Form 1 - o ; L L,

The prababll;ty of a correct. response to the flrst stgry problem

(Item 3). is approxlmately the same for boys and girls (see Table 2). -
It 15 evident, from Table 3 that the prabablllty of SHCEéSS reméins ..
51m113r for both s aXes wheg e;tbe: or both of the computat; ns are,
answered correctly. - However, hoys are much more 11kely to answer Ehé_

: story prahlem correctly given 1aéorre;t responses to both camputatlons
* ;'théﬁ are girls. That is, it appears that mastery of thE‘SklllS re-
" qu uired by the ccmputaticnseﬁs more important for the _girls on this
ltem than fgr ghé oys.. If the g;:ls-canggt solve ghe Computatlans,
theyuhave 11ttle chance of solv1ng the %elated stofy pfobie? -'The
prcbab;llty of success on the story prablem giVén successful answers

to hHoth zgyputadlans is almgst 2.1/2 trﬁes greater than the pfababll—

© oy . .8 . . . R
. o . L




Far the boys Ehé

’ /
probabll;t? of su:cess Qn Item 3 ‘given success an Items 1 and’ 2 s
about 1 3/4 times as large as the prdﬁablilty of sﬂccess cﬂ Item‘g and

failure on bcthazomputat;ans. ool
A pass;ble lmpl;catign 15 that the cﬂmputatiqual items are not .

“gaﬂd mgasu;es of whether the boys have mastered thé skllls of addition

ahd - subtra tion.’ Qge suspetts that the skills are mastered but that’
i;the boys “are more Eareless in thélr arlthmetlé The .rate of success
for-girls whn' 153 both cﬂmputations is ubstantlally 1QWEE than that}
_fm: bays It prpzears ‘that girls who err on tHe ,cgmpui;at;ons ‘do so
!becausg they have not mastéred!the needed Sk’lls I1f they have not
'1mastered the re@q}51te skills, ihey cannot be successful . ogzihe story-

'problem requ;r;ng the same’ proflc}enty A

ThE relat;ogshlp between computat;ons and stgry problem on’ the

segond form differs from that observed on the first. The prgbab lit ty.

jecond fom differ

of sugcess on the étory problem for malés is ,3582 and for females is

.2935.. It is evident from Table 3 that success én both éamputatiﬁﬂs

315 more indicative . of success .on the story prablem for males than for

LB

females

-] =

N Compare each séxfs prabablllty of success on Item 6 given success
on Items 4 and,i wlpq that given fallure on,;he same 1temsiv As on
Form 1, thébpfobébility fof béYS’is approximately 1 3/4 times gfeagef
if the computations are answered EDIEEEtlY than if thef items are

- missed: For gi;léi the probability ;s on ly 1 1/3 t;mes larger.
VRecail that bﬂ the first‘tést form answarlng the computations cor=
rectly resulted. in a probabllity fgr the g rls that was 2 1/2 larger
than that obta;ned ‘when the computat;cns were answered ;ncnrfectly
One infers that :?e :omputatlonal sk;lls play a more dominant ‘role far-

glrls on the first test form than on the second.

Itém 6 poses some obstacle to girls, that reducas the 1mportance

of computation skills. One ‘might suggest Lhat g;rls do not like

baseball cards and that the maszgl;ne contert of the item aFfects
girls' problem solving. Others items on the Survey have mdre fem;nine

content (Eigt? recipe conversions in baking) but the differences in’
: —
“solving story problems remain. On 1tems that cannot. be solvéd by a

-1 : TooF . . :
. . . P e =

s i
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single simple arithmetic stéﬁ, boys are more. llkE ly to Suc:eed;thén'

i:

girls. _—

= . - . . ) Iy

- o - - o Dlscus 7ﬂ
’ . - ’ ~ P ) _‘, = e A .—:‘i
0f ehe 51x problems presenﬁed here, three show seXk differencas.ln

- iho;EE of d;straﬁtors . There are also d;w erences 1n the patterns of

=%

responses; bo Oys . are more 1;kely ‘than girls ‘to. answer the .story prob§ L

lems :arractly ‘after ml551'g cﬂmpuat;on '1tem5“~réqu1r;ng ‘the same

- Further dlf erences in- respnnses can, be seen in a :amparlson ef

‘boys' and g;r;s answers to the stafy prablems under the various
'ccnditigﬁsiaf Table 3. —When both computatians are- answered correctly,
>boys whg ‘err on Item 3 seléct response (c) most often ' G;rls Sglaﬂps

(4). In all other 51tgat;gns?fbgys and” girls both select (a) ﬁdst’i-

often. o . R o N
On. the, second test form, ﬁﬂvs who ﬁiss both cgmggtatigns‘aré more

l;kely to miss Item 6 by sele:tlng (c). Gifis select ' (a). L Boys in

the athér131tuatlans selact (a) more offen,than (c), as do girisr
From\these two forms, the 1ﬂdicat15§§earé that glrls are seléct—

ing the samg dlstraEtors regardless gf performance' on the computa= . .

tions.’ In contrast, bays resp@nses seem to depend upaﬂ success or /s

fallgre an\the camputatlons s . _ 7

. Aﬂalyéis -of dlstractars does not éxplaiﬂ! why ‘bays and 'gif1§

bavuseful iﬂ 1@éﬁtlfy1ng the areas in which the sexes d;ffer.' Dnce
these éfeaé are. - identifiéd oﬁhe:’ﬁethods ég 1nvéstigétiaﬂ such as
pratgjcnl anal‘ys;s and persoﬂal interview, may yield detalls abnut'

EOgElthE dlfferences in problem solving sttategles§

B

R oo T
3 . T
k
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- Items and Response Options®™* - Lt

o 4. Test Form 1 | |

Item 1: - . - 74k - T
' +578 * .
—_—

o @)y 212
o W o () rg22 T o

R ¢ SRR 1 17 E
Whe o % (d) 1,322 S

ltem 2 o Sﬁbs;taét 76<8 from 462;53% o
(a)  .539.33 ‘

e a () - 454.85 .
. : - . . (c) 386.73

.’i-

(d) - 385.73 .
" (&)  None of these
ot Ty

, . e " Item 3: .Mrs. Jones has $158.62. = She makés'purchasespr'
. | e of $5.25, $49.88, and $10.35. She earns
2 $51.64. How much does she have now? L

a ' " (a) = §172.46 o

' : % (b) - 8144.78 SR i
(c) ~ S4hSO
(@) . * s13.84 . . =




- . 2T - . 5 . S

- . Table 1l ¢ontinueds

) T Item4: . v 4003 . -
' ' - 299 oo et

. . ta) 4,79
oo o)y o384 -

B . !‘A' Lo CC) . 3;804 fe Pt -
oL () 3,79

e T ey s
) T hags
SR @ s

ftéi é; Jchn has 12 baseball cards . Hé glves 1/3 of
- E " » them to Jim. Haw many does John havg left9 _
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.. Prcbab;klty of Sol? g SEDIY Prcblems Larrectly
' leeﬂ Sucéessful/Ugsu: ssful SQLV1ng of CDmPutEtlDDS
F,—,\‘ ) ) ) .
S - Item 3- :
¢ @ ., - o Boys Girl
£ . : ! . » _
'tlﬂ "' - prob (sliccess / correct on Ttem 1 . ?
. and correct on Item.2) - .652 - 644
_.Pbe (S%\ﬁ§SS / correct on Item 1 , S
: - and incorrect on Item 2) ~° .449 441
. Iégzab_(éuccess / incorrect on Item 1 )
& i ani Eﬁrrégt on Item 2) 505 492
b = . ] B 7.
3‘ ) p:gb (success JA incérrecﬁ on Item 1 L
. - R :,d-;n:orréct on Item 2) . 348 261 -
T *Item 6 L
‘. o prob’ CSHEEESS / correct on Item 4 e .
e T -~ and <correct on Item 5) - 454 .331
_prob (sﬁécess / correct on Item 4 : _ :
‘and incorrect on Item 5) ‘ 320 - .269
 prob (success / .incorrect on Item 4
and correct on Item 5) .369 - .264
'prcb (success / dncorrect on Item. 4 .
. = and ancrrect on Item 5) .262 . .247
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