DOCUNENT RESOUNE

3

| BD 204 165 ‘ SE 035 276

AOTHOR funderman, Ann D.

TITLE Sex, I0Q0 and Program-Studied as Pactors in Mathematics
Achievement, Grade six.

PUB DATE 81 N .

NOTE 36p.

PDRS PRICE MP01/PC02 Plus Postage.

DESCRIPTORS Educatinnal Research: Elementary Education:

*Tlementary School Mathematics: *Pemales: *Grade §:
*Intelligence: Intelligence Quotient: Learning
~ Theories: *Mathematics Achlevement: Matheaatics
curriculua: Mathematics Bducation: Mathematics
. ) Instruction
IDENTIFIERS *Mathematics Pduca*tion Research (

ABSTRACT

This final study in a series reports the
investiaat*on in detail of the sex-related differences in the
mathematics achievement of sixth grade students. Students were
stratified in four intelligence levels with 21.5, 101.5, and 111.5 IQ

. as cutpoints. Twventy computation scores and-elght conteaporary
pathematics 'scores were derived from the California Arithaetic Test
and 4he California Nathematics Test administered to 951 students in

., *hree proarams: 1965 «radi*ional, 1965 new math (SMSG), and 1975
sodern. A sunmnary of results irdicates that sex-related differences
vere least likely *o occur at the highest intelligence level and most
likely *0 occur at mid-intelliqence levels. Many small but
etatistically significant’ differences favored the girls almest
exclusively in computation. The few sta*istically significant
di fferences favoring the boys occurréd in fraction division Rnd in
tvo contemporary mathematices variables: .

" number-systems-and-properties, and graphs. Cross-progran sex
comparisons sugdested the influence of the proaram in emphasizing or
counteracting the expected (within program.patternl as sex-related
differences. (Ruthor}
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This report, culminating a decade of research in the

mathematics achievement of sixth grade students, focuses upon-

-the influence of sex,_IQ and program-studied as factors in

mathematics* learning.
Conceptual Framework

In the contipuing controversy concerning sex-related
differences and ﬁathematics performance revieweré and
researchers disagree about the exist%pCe of such differences
as well as the more specialized argég in which these may occur.
There are fewer studies of elementary students than of
secondary students and adults, and results are Oft;n reported
oﬁly‘for overall performance or a small number of subscores.

. s
In 1974, Maccoby and Jacklin stated as "fairly well established"’
the generalization that "boys excel in mathematical ability,"
but immediately qualified this with the subseguent statement,

"Phe two Sexes are similar in the early acquisition of quanti¥ied

concepts . and their mastery of arithmetic during the grade-school

years." (p. 352} . \

—_—

‘lEarlier reports can be found in, "Research Sections,
National Coungil .of Teathers of Mathematics 55th Annual Meeting.,
Cincinnati, Ohio. April., 1977,° ERIC-SMEAC: oOhio State.
University, Columbus, Ohio; and in ERIC:ED 144839.
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In a 1977 NIE publica%ion, Fox mentions 9rade seven as

.

"the age at which sex differences on aéhievement measures are
tybically first found," but adds they "quite likély actually
develop far earlier...This does not appear to:have been®

researched.” (p. 43) Fennema (1977) references herself in that.
same NIE publication as having reviewed 36 studies in 1974 and

.

haV1ng concluded "that there were no -sex-related dlfferences

w

in elementary school children's mathematics achievement." (p. 81}

Asking what can be conclﬁded about sex-related differences in
mathematics learning in 1976, she answers, "There are no sex-
related’differences evident in elementary schgol years. This is
at all cognitive levels from computation to problem-solving.
This conclusion has been accepted for a pnumber of years.”
(1977, p. 85) In 1980 Fennema (Note 1) cited a California State
quaftment of Education study ag con;ludigg fhat'in grade Qix,
girls do better than boys in ;om;utation with whole numbers,
fractions and decimals, while boys were higher on word- or

- w

multi-step problems and reasoning. National Assessment regults

I

<

‘from the second mathematics assessment are described in the ECS

L

1979 report:z- "At ages 9 and 13 there were no differences between

~ "bverall averade males' and females' performance...Nine-year-old

males dld slightly better than females on application items." (p.

An NAEP newsletter, Aprll 1980, states, "Among{l3-year-olds...
fé@ales’ mathematical abilities are comparable and 'in some areas,

superlor to those-of males." (p. 1)

-

21)
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Michigan Assessment results for the 1979-80 year indicated

th;/qirls' performance led boys' signifigaﬂtly‘in both mafﬁ

and reading in the fourth and seventh grades. (Teare, 1930)
7
In none of the literature reVLewed was lntelllgence level or

program-studied reported as a wariable in 1nvqstlgat1ng sex-
. . LR
related differences in the mathematics performaanjof‘elementary

grade students.

-

- Purpose And Design s

Y

The purpose of\%his final study was to investigate in -

~detail the sex-related differences, if any, in the mathematics

achievement of sixth grade students, and to determine whether

these differences were consistent across intelligencg*levels and

mathema%ics-program-studied. ‘Data collected in earlier studies

-

included total and subscores far the California Aﬂi%hmetic Test

i
i *

and the California Contemporary'ﬂathematics Test wh%cﬁfwere
administered by the researcher’ in fﬁte Spring, 1965:and 1975, to
sixth grade students. The two 1965 groubs, tragitiohal and new
math (School Mathematics Study Group), were g§VenI§p£h-£ests,
whii.e the 1975 modern group wasx‘iven Hnly the Eﬁli:fo;flih
Arithemtic Test (permission could be obtained for only one

session}. There were 951 students in the three pngrhms,

stratified into four intelligence levels with 91.5, 1201.5, and

*lll 5 used as IQ cutpoints (see Table 1l). ANOVA and‘palrWLSe

comparlsons with Scheffe allowances were run for each subgroup

b

on eaéh of the ZﬁJvariables: 20 computation and 8 contemporary
. L .
. L3

mathematics. Each gex subgroup was compared with thg:ﬁpposite

Sy
-
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sex subgroup at the same intelligence level, within the same

It’ ‘ f -
oy - H -
program-studied, then with the opposite sex su?groupdft the \\“

i {
same intelligence level in two other programs—ftudie
Findings / /

1. For within program comparisons, sex-relatgd difﬁerences

are least likely to occur at the highest /I" (3112) level.
2. Within program comparisons (240) on com%htational variables
{20) demonstrated that females were sup%rior 29 times, 14
of which were in whole numbers, 3 in fthtions and 4 in
dgcimals. Males were superior only onée, in ¥raction
division. Variables that discriminat g most often were
whole ndhber total (5) and whole numbfr subgfaqtion (4).

. (see Table2)

3. Within program comparisons (64) on contemporary mathematics

variables (8) demonstrated that malds were superior 3 times:

in graphs (2) and number systems angd properties (1l).
e " Females were superior in ﬁone of these comparisons. {see
Table 3)
4. These differences are not large,

! L

ranglng from P <. 0000 to P < .05.

' 5. These dlfferences occurred with program . and intelligence
. |
‘ level controlled, which produced remarkébly similar per- v
* formance (significance level of /70 or hlgher, up to one

instance of 1.00}. in many of the compaﬁlsons: 64/240 in

_ computation, and 22/64 in contemporaryfmathematics. The
4 ]
variables wlth highest 1nc1dence of “dlmllar scores (5)
- -
N ¢'F
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-also in computatlon total,

were: fraction addition, fraction multiplication, fraction
total, decimal addition, decimal multiplication, and
geometry. (see fables 2 and 3) N :

In cross-program comparisons (40), on 20 computational

1965 SMSG females outscored 1965 %naditional

variables,

males significantlylll times, including 3 whole numbef
" L]

vafiables-at'the lowegt IQ level 1965- traditional males

‘were super;or on l.whole number and 3 fraction varlables,

&

substraction and lelSlOn, none -

.of these'ék either the lowest or the highest IQ levels.
1 == . -
"(see Table 4) \

1
In cross-program comparisohs (32} on 8 contemporary

mathematics'vafiablés. 1965 SMSG females outscored 1965

tradition@l males 16 times:

1

twice Or three times on every
i

. variable except measurement and graphs.

Most differences

-, at the lowesthQ level.

(6) occurred at the highest IQ level, while only one occurred

-

(see Table 5)

In cross-program comparisons (40), on 20 computational

variables, 1965 tréditional females outscored 1565 SMSG
males significantly 26 times: in 12 whole number varlables
and 6 fraqalon variables as well as computation total.
addltlon. subtractlon and division, with most of these

occurring, at the midlow and midhigh IQ levels. In whole

-
number division and fraction subtractiongthe 1965 traditigpal
'

: /
female superiority occurred at all four IQ levels. The

1965.SMSG males outscored the 1965 traditional females 7

- !
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,' times: twice in fraction division, three times in decimal

subtract;on and once each in decimal multiplication and

o,

decimal €Eté1$ Most of these differences (4)”ocqprred'a£
the highest IQ level. (see Table 4) Cos . )
9. 1In cross-program (32) comparisons on 8 contemporary

§

maghematics variables the 1965 SMSG males outs¢ored th%,

- 1965 traditional females 17 times: at all ‘four IQ levels .
on number sy;tems and properties, at all but the lowest IQ -
level on total score, new sypbélism & vocabulary, and old -
symbolism & vocabulary, -twice on geometry, once each on bage

ten nqmerqtidn and graphs, but not at all on measurementi .
\ (see Table 5) ‘ ' oo ' _ ’

El

10. In cross<years and cross programs comparisons (80), on 20 . T
LY . I * |
computational variables, the 1975 modern females outchred . .

the 1965 SMSG mdles SLgnlflcantly 15 times: 9 in “whole -
. numbers, 3 in dec1mals, once each in computatlon total,
f L3
subtraction and multlpilcatlon, and‘not at all Ln fractlons. t,

e

Ten "of these 15 dlfferences were at the mldhlgh "IQ Tevel.
» ta, . .
fne 1965 SMSG males were significantly superior 6 times, all T
‘. N 4 -

at the highest IQflevel:‘three times in decimals, once each ,

- H

in addition, subtraction, and frac;ion-shbtraction. (see ®

[ -
- *

Table 6)

“
. L

l1. In cross-years and Cross program comparlsons (80), on 20

-,

computational varlables, the 1965 SMSG ﬁemales_outscpyed' . T

3

the 1975 modern males 16 timés, nostly,gt the -highest IQ - o

and midlow IQ levels. Tﬁege differencen océ&rred & tiﬁes

in fractions three times in ‘decimals, once in who;e-bumbérs -

- . -
.
-
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and five times in computation & operation +otals. The

L]

i

1975 modern males were sign;ficﬁntlf superior to the 1965

SMSG females three times: division, fraction division and

. decimal division.. léee Table 6) -

P——
—

. A-Summary of the results indicates tHat with pfogram—studied

-

controlled; sek-related,differences were least likely to occur

~ : -
(\

‘at’ the ?ighestﬂinteﬂligence level (IQ of 112 or higher} and most
likely to dcghr at mid—iﬁtelligence levels. Many small but
statlstlcally SLgnlflcant dlfferences favored the glrls almost
excluSively in tradltional computatlon. Tﬁg few-statistically |,

significant 'di fferences favoring the boys occurred in fraction
: ?

division, and in two contemporary mathematics variables:

. LY
Ll

number-systems-and-pfoperties, and4graphsi An unexpected .and ‘\

rather drématlc flndlng wds the degree of 31m11ar1ty somgplmes
- - ' '
ev1dent in these wlthln—program pa1rw1se comparisons; significance

levels ranged from 170 to as high as .98 and .99. These *

strlklng SLmllarltles prOVLde a contrast which adds real meanlng

to gpe differences whlch did qccur. Crosg-program_éex comparlsons‘
suggested. the influence of the ﬁrogram"in eﬁphasi;ing Qr - )
- r . . ' < - hd
counteracting some of the sex-related differences which were

. [} - -
. ) " apparent in the within-program comparisons. ;

Discussion .

Fs

:

2 o The sex-related trend of females' superiority in ¢omputation,

mostly in whole numbers, but also somewhat in fractions and -

L]
-

decimals, may be due to developmental advantagé‘at thdt age. It

1 * »
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may with equal logic be attributed to the psychological' .

syndrome of "pleasing the teacher“ which is the way behaVLor
-of gxfhw\in the elementary grades has often been

‘characterized. Glrls may Simply he performlng up to thelrfull

potential.more than boys at this age. -To explaln the less

*successful female performance in the contemporary mathematics.

x .

varlables and in the dlfflcult varlable of fr{;tlon division

- =

*

Sme;y by a mental or phySLologlcal superlority of males
cannot be supported because of thexconfllctlng ev1dence in, the

Cross-program domparieons} Girls in a contemporary mathematlcs
program cutscored tradjtional boys on some of these variableé.
1Y

Boys in a tnadltronal program outscored contemporary math girls

»

-

on some cbmputatlonal varlables. Programs' relative strengths

v o
were evident: fractlons for. the tradltlonal group, decimals and

number-systems-and-properties for the new math {sM3G) ;
group, and whole nqﬁbé&f&omputation for the modern, ten-&ear-later

group. Sex-related differénces then,. myst be viewed with care

L4

: 7R
and cautJ.on.é Seen realistically- they are the product of physical’

and mental deveiopment, psychologlcal environment and program

emphases, all in a complex combipation.

- Conclusion . >
- .

Both intelligence and program-studied appear to he
influencing variables on sex-related differences in mathematics

.achlevemﬁnt at the 31xth grade level. The-gerieralized superiorityn
, of glrls in computatlon was supported, but their superiority- in

’
contemporary mathematics variables ‘was ev;dent when compared w1th

-~
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traditiohaliy-taught boys. Boys excelled in few variables, but
. . A .

these were more difficult aregs such as fraction division.

* .
+.

Traditionally-taught boys excelled in the computation are&

however, whgn cdmpared with conpémporaiy mathematig¢s~taught giflsl
Thus it is evident that these variables of intelligence and a
program-studied combine in their ififluence ugén mathematics

4 ,
learning and should not be considered separately. The final

conclusion, based upon the most consistent ééta trend, is that -
girls arld boys at the higheét inte}ligeﬂcé'levél aPé most siﬁi}a;.
in their mathematicé performance. When progiam;studied was .
controlled, influencing Qériables invesﬁigated in Ehis‘study

: R . e .
disqfiminated the sexes at this intelligence level only oOnce 1n

a total 6f 76 comparisons.

s -
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Table 1

~
v SAMPLE POPULATION DESCRIPTION
SEX- INTELLIGENCE SUBGROUPS .
PROGRAM | I.Q. LEVEL MALE FEMALE
L}
1965 L < 92 . 23 ‘ 12
Traditional . Midlow  92-101 26 30
M{dhigh 102-111 35 29
High > 112 . 51 54
) . e 135 125
1965 Low 43 33
SMSG (School Math. Midlow 37 T 34
Study Group) Midhigh ) ‘ ~29 28
’ High ' .48 23
‘ ' 157 - ;148
1975 Low ‘ .36 39
. .Modern Midlow R 36 ' 53
Mtdhigh i 64 63
High . 46 S 49
182 204
* CROSS-PROGRAM, YEARS COMPARISONS .

MALE FEMALE TOTAL

1965 TRAD MALES - 1965 SMSC' FEMALES

Low | " 73 33 ~ 56
Midlow 26 34 60 .
v Midhigh 35 28 63
High 51 '53 1104
. . 135 48 283

1965 SMSG MALES - 1965 TRAD FPEMALES

Low 43 12 55 N
. Midlow . w37 30 67
Midhigh 29 - 9 58 -
High .__‘1§ /"/ _54 102
g 157 25 - 282

1965 SMSC MALES - 1975 MODERN FEMALES _
Low 43 39 82 oa

Midlow  + 37 53 90
{p  Midhigh 29 ¢ 63 92 -
High - 48 . _49° S,
57 ‘ 204 N7 N
1975 MODERN MALES — 1965 SMSG FEMALES  ~~ C

Low -3 33 69 ~
Midlow . 36 34 0 ' ¢
}ndhi‘gh 64 . 28 . 92 - ‘/
High 6~ 33 - '} .

' , 182 148 330
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Group

. Tradltional

! Low IQ
M
F

b I 4

M
F

o~
A Midlow IQ

e I 4

R

Midhigh IQ
: M ~-
F

High IQ

SMSG
Low IQ

o= o=

b I 4

Variable,

-

Table 2" conmt.

Item N Mean _ §.D.  Diff. . F Sig.
WN:A 4,87  1.66 :
(7 6.17 .72 -1.30  6.61 .0149*
WN:T 18,17 6.47 o
(33) 22,83  5.56 -4.66  4.48 .0419%
F:$§ 2,57 - 1,47 . )
(7) 3.75  1.91  -1.18  4.16 L0496*
DIV 8.00  2.45 . . ,
©€20) 10.17  2.44 -2.17 10.96 L0017*
FaD .38 1.33
(8) 2,20 1.56 .- .82  4.35 . 04L7*
WN:A 6.11  1.21 .
(7) _ 6.66 48 ¢ .54 5.13 . 0270*
No stat. sig. differences e
WN:S 4,93 1.64
(7) 5,79 1.27 -8  6.62 .0151*
CAT:T 37.92 8,04 . .

(80) 44,38  10.86 -6.46  8.21 L0055%
ADD 11.32  2.51 SN g
(20) 12, 82 3.49 -1.50 4,37 . 0403%

.. . T

SUB 10.03 ~ 3.31 #
- (20), 12,06 3,43 =2.03  6.45 LO134%
MULT 8.62 2.75

(20) 10,38 3.85 -1.76 4,98 ,<0289%

Ce~

WN:S 5.16 1.59 :

(7 6.18 1.03 -1.01  9.99 .0023*
WN:T 23.40 411 '
(33) 25,74 3.8 -2.33  6.09 L0161%*

1o

)

4, 4785%  6.0167
1.1825%  1.5886 .
" 1.3121% 1. 7474%
.78379%  1,0438
\
L LATT4S* 63473
. DT
< 68712% 91174 |
4.4993% . 5,9744%
. H
.. 1.4310%  1.9001
1.5964%  2.1197-
T1.5737* 2.0356 <:
.64036* . 85030*
1.8833%  2.5007

Schefie

£500_, 2902

»

-

1.0267% + 1.3794 - .




> ! i ~ Table 2 cont, . T -
Variable, . v . Scheffe
Grouwp Item N Means S.D. ® Diff. F Sig. 9500 9900
M D:A L4l .64 ///’
F (2) .79 I/ - .39 5.36 L0236% v ,33502% 44485
M D:M . 49 .59 . S
F (2) +-88 + .64 ~ 40 7.73 .0070% .28398 .33708%
M DiT 1.78 1. 36 : . -
F (8) 2.74 1.62 - .95 7.24 . 0089 * .70548% . 93676%
. ‘ﬂ -
M WN:A 5.90 1. 45
F (N 6.54 .88 - .64 4,02 L0499 * .63898% .35975
M WN :S 5.48 1,70 . y f
. F (N 6.43 76 - .95 7.29 .0092+* . 70185+ -9 3445
!
M ©WNT 23,62  5.67 ‘ /
F (33) 26,21 3,41 -2,59 4, 34 D420k 2,4961% 3. 3234
M . F:D 3,03 2.03 1,46
F " . (8) 1,57 1,29 10, 49.. .0020% .90512%  1.2051*%
High IQ . St No stat, sig. differences . :
‘Modern .. | - : .o o .
. Low IQ: o " : R : i
¢ M " OWN:D |, " 4.50 2.20 , : Coe
F . (10), -~ 5.5 . 2.22 ~-1.09 4,55 20362% 1.0178* 1.3508
- : ) + {! !
M WN:T 20, 31 5.18 T ] S
; F (33) 22,62 4,56 =2.310 4,22 L0436% 2.241;; 2.9749
i - : ) v L
Midlow IQ - | No stat, sig., differences
o ] .
Midhigh IQ ' - ' .
M MULT 9.83 2.91
F (20) 11.13 2.67 =-1,30  6.87 .0098* .98053%  1.2959%
- r ¥ ‘,-
M . WN:S 6.08 1.07 . )
F - n . 6.48 . .76 = .40 5.81 LOL74%  .32698%  4.3216
\ Mo WY . 6.84 1.58 S . / : .
F - (9) 7.63 1.08~_- .79 10.85 L0013% . 47546% L 62840%
M . WN:T 26.58  3.19 : :
F (33) 28. 14 2,73 -1.56 8.79 .0036%  1,0445% _1.3805%
- { - A ’
' M F:8 ~3.50 1.61 . = )
: F (N 4,11 1.45 - .61  5.04 .0266%  .53889%  .71223

/ | -

Ty
[ S—
gl




-

Table 2.cont.

v'variable, . Scheffe
Ttem N Mean' S.D. Diff. " F Sig. 9500 9900
DiD 64 .57 ,. '
{(2) . 89 A4 - .25 4.45 .0369% ,23290% . 30782
*Noistat. sig. differences
,\ lrj -
-y
F
.
- . - '
“ . j
‘ : |
¢ y . wr.'(
|
|
. i
[
“~ f ’
. l
1‘1
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- Lkt L2 : L. )
SEX SUBGROUP COMPARISONS WITHIN T}IRJEE éROUPS. TRADITIONAL, SMSG AND MODERN,

AT FOUR T Q LEVELS,

FOR 8 CONTEMPORARY MATHEMATICS VARIABLES.

\ > >
v iy 2 .
z b B \).
= B 3
. T Z O
v TRADITIONAL a \ P ' :
1965 L Iy |if . Pt CoMT - cdlifornia Contemporary Mathematics Test
R N NB10 - Numeration, Base 10
ML i S GEOM = Geometry
’ b - NSP * = Number Systems and Properties
§ P - MSMT . < Measurement i
X "“ HHERE] CRAPHS = Graphs
" E',J S NIW S~V - New Symbolism and Vocabulary
) .:.!f; ‘ S | S OLD S~V = 'Traditional Symbolism and Vocabulary
_.hl_.r ] o ¢
P! ; i ! i l.
:—: R f E..'..:w!,.. o I -
IR ‘
SMSG - g ~
1965 L ! S
’ ML S‘ ! ! : i ; K
[ * "l
MH]: .‘l ‘ : I
. t :I\
H SRS
~~ MODERN L
1975 . .
’ - » . .
ML DATA NOT !
,AVAILABLE \ Toe
M (CCMT could not be A\ ’
L . . administered :ln 1975.) i X ’. .
) N H \ - : ‘
NOTE. £} Statistically significant 35 Statistically significan: Difference is not [$] Statistical significance
difference favors, Boys difference favors Girls statisticall; -~ .70 or higher; proups afe’
LR .gignificant ‘ extremely eimilar.
CLOW: <I.Q. 91 or_ lower; MIDLOW? 1.Q. 92 "= 101:; MIDHIGH: I.Q. 102-111; HZCH: 1.Q. 112 or higher 13 "

u




Gro

Traditional
Low IQ
M
F

. Midlow IQ

+

Midhigh IQ

High I9

SMSG
Low IQ

Midlow IQ
M
F

Midhigh IQ

High IQ
M
F

e

. Y
. Table 3 cont.
Varigble,
._Item N Mean S.D, Diff, F
NSP 5048 1.53 1,56 7.86
- (23) 3.92 .62 :
No stat. sig. difference
. No stat., sig. differente
Né stat. sig. differences
No stat. sig, diffe:encés
Graphg -« 2.19 .65 .37
()] 1.79 .69 5.41
No stat. sig. différences
\ | '
Grap 2.69. .51 .27 4,72
) 2,41 .72
= —1
- . Ay
{
) (
?-.
cot)

Sig.

.0084%

. 0229%

‘ o0322*
~

Scheffe

9500

9900

1.

>\

1327%

-

.31554%

L 24872%

1.5217%

.%1899

.32922
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TEONAL AND SMSG),

’;&T FOUR I Q LEVELS, FOR-20 COMPUTATIONAL VARABLES.

I

> Table 4

SEX SUBGROUP COMPARISONS ACROSS PROGRAMS (T
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High IQ
TF

SM
TF

SM
TF

SH

SM

. &SM
TF.

Item N

Table &4 cont.’
" 'Mean S.D. Diff.
3.45 -1.80
5.55 1.33 -2.10
»
3.03 - 2.03 .
2,16 1.27 .90
.38 . 56
.03 19 .34
5,92 1.30
8,54 72 - .62
7.71  1.68 -
8Y¥4 118 -1.03
27.42° . 4.18 o
29,57 2%60 -2.16
5.42 . 1.51 v
5098 10 31 .- 056
3.65 1.99
2.83 2.01 .81
’ L
1.04 .82 -
i 028 * 063 0?6
.94 .76 ’
0.61" 056 -‘33
3,71  1.88 )
2,39 1.52 1,32
{ . )
) j 80

E.

25.60
4,07

9. 86

[

9.13
}3:13
©10.02
4.08"

4,19

28,11

6.20

15.32

0485%

.0027%

.0032*

»

.0005*

.0021*

20460*

" L0433%

.0000%°

RUFLL
- -

.0002*

 Scheffe
.. 9900

9500

, 83282+

10 1086‘* B

.89038%  1.1852 .

¢ . 22000%

[40728%

.56527%

1.3524%
(55470
. 78760%
.28584%

. 26001*

.
~

.66877%

I '

29284%

-y

fro-

.53906*
’ N\

N

. 74816*
1. 7900*

.23418”

-

N

L

1.0424

. 37833 %
L3444

. 88516%*
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Table &4 cont.
' .Variable, * . :
Group Ttem N Mean S.D. Diff. F.. Sig.-
- ' ' 3 5 - . .~
™ F:S 5.23  1.57 . .-
86 (7) 3.797 1,93 1,44 . 10.69 .0018% -
L m™ FiT 15.49 3,84 ] -
SG (30) 12.14  5.89  3.34  1.37 +0086%
‘TM ... D:A .20 .47 . 7 L
SG LW .61 83, - .41  5.99 .0173%
¥ TM- D:S .11 .32 . R
s¢ _ 7 (2) .39 .50 .28 7. 7,20 .0094*
™ DT S22 112 . v
. . S6 (8) 1.93  1.41 -~ .67 4,43, ,0394*
High IQ - ‘ Yoo
™ D:A: .73, ..83 SR
" 86 (2) 1,06  .8& = .33 400 _ .,0456%
. . N - v
™ D:S, - . .39 .63 - : .
86 ~. (2) - .92+ .83 - .53 | 13.45 .0004*
’ ™ - - DM . .65 56 -
. 86 .. (2) .91 1 - .26 4020 .0429%
™ DT 249 1.55 : .
SG (8) 3,55 1,96 - ~1.06° 9.26- - .0030*
SMSG(Tsadltiondl  § - ;
Low 1Q: :
SM pIv _ - 6.65 2,75 ‘
. TF - . (20) 8.50 *.2.43 rL1.85 4.44 . .0398%
T . s R T
- SM "~ WN:D Y451 2,42 ‘
. TF -~ -{(10) 6.17 2.25  -1.66.  4.50 \?agss*
. sM Fis 2.56 1.6 L o
. TF: (N 3.75 " 1.9r  ~1.1919 462 ..0362*
Midlow 1Q =
SM_< ' ot CAT:T 3?.92 8- ll . .' - . = :
TR . (80) L4527 8.19, -7,35 13.61 . ,0005*
e Sub  10.03 .31, , T
. TF . (20) - 12,43 +2.50 -2.41 10.82 - .0016*
..+ SMY, MBLT.  B.62 2.35 . : .
. TF (20 . "10.33 2.88 =1,71-° 5.96 .0174
* ¥
wl
R NCE7 S
- »” !

. . Scheffe
9500

. 88266%

2.4618%

i

. 33277%

,20754%

32457

. 2B791% |

. 25018*

.68900*

-,

L h

)

1,7598¥

1.5642%

1.1121* -*

»\-,

1.4611%

?

"N§3782% 484810

33108

L

L91179%

2:34&2
2,0837

1,4814

5,7857%

1.9413*

1.4003* ' 1,8605

A
\T;‘ ) -

9900 .
1,1737%
52736%
Cyag243e . Y

27596
- ‘. - ) )

42953

. 38101 *




B - e e 7 T
B ; 1, ,I‘. M ’ - - N
#
Takle __c"r vent. .
T - + .. . &
, Variahle, R Scheffe-
' Giroup o Tkem M- Mean S.D. Diff. F Sig, 9500 9900
T W ¢ " . s
~ e 5M. ..DIV 7.95 .72 .
‘ -, TF (20) 710,17 2.44°7.-2.22. 12.12 .0009%  1.2738*  1.69%5*
S N - 5.6, 1.9 . :
SCSENEEEN ¢ S (1) 6.00 1.23  ~-.84 5.60 ,0210% . 70719% .93965
SRRV HNz? T 5.5 1.82 - . L o
IR AR T ¢ T 7.33 173 -1.79 16.81 . 0001% .87319%  1.1602%
5M CWN:T 23,41 411 . i
TF - (33) 26.70 4.01 =3,29 10.87 .0016%  1,9956% 2,6516%
E ©osM . FA 3.41  1.98 - ~
. TF (N 4. 1.65 = .99 4.84 L0314% -, .90293%  1.1997
s . - .
. SM .- F:$S 3,19 1.78 -
' ' TF (M 4.87 1.46 -1.68 17.30 2000 1% .80542%  1,0702% .
NSM .. FiT, 10.70 4,51 ' S
-TF o (30) 14.17 4.15 =-3.46  10.47 .0019%  2/1378% 2, 8405*%
. . " -t
sM - " D:g v51- .69 .
TF . (2) - 13 .35 .38 7.52 .0079*% . 27696% . 36800% |
. . . ’ -
. Midhigh IQ ‘ ' . !
" SM "+ CAT:T- 42.35  12.19 : -
' TF | - (80) 49, 52 6.20 -7.17 7.98 ,0065*% 5.0868% 6.7712%
. sM ADD 12.00  3.76 ) . ‘ ) )
TF , (20) 14. 41 2.06 -2.41 9.19 L0037%  1,5954% 2.1237%
M sUB 10.69  3.67 ) ’ B . .
TF ) (20) 13.72 2,17 =-3.03 ¢ 14.72 .0003%  1.5845% 2.1091%
-7 } “ -
SM WN:A 5,90 1.45 i ‘ ‘
" TF n - 6.66 48 - 76 7.16 .0097* . S6PB3I* . 75584%
M. WN:S 5.48  1.70 - = #
TF N 6.55 T4 -1.07 9,62 .0030% L69028% . . 91883*
K - J
SM WN:M 5.90 2.27 - ‘ .
R TF = {9 7.62 1.08 ~-1.72 13.6C , .0005%. '.93665% 1,2468*
) -
SM CWN:D 6,34 1.99 P & ‘ .
TF (10) 7.90 1.21 , -1.55 *12.93 ,.0007* .86455%  1.1508%
‘ M WN:T 23.62  5.67 -~ .
K + TF - (33) 28,72 2,55 -5.10 19.54 L0000%  _2,3131% 3,.0790%
\ - "". ., = R
) " 3
~ ~ ’ B
Q o .
ERIC 25




. Jariable, >
Grou Ttem N Mean S.D. Diff. -
Traditional¥SMSG
Low IQ
© M CAT:T 30.57 *9.03
sF v (80) 35,30 7.97  ~4.74
™ SUB 7.39  2.97 .
. SF 20) 9, 70 2.38  =2,31-
- - .. '
. ™ WN:A 4,87 1.66
SF YAD 6.15 -, .91 -1,28
oo WN:S 396 2.33
SF -~ (N ©5,79 1.27  -1:83,
™ - WNT ~18.17 6.47 _
_ SF T3 22.82°  4.50 -4.64
Midlow IQ
™ F:$ 4. 77 1.11 . 98
SF " AN 3,79 2.13
™ F:D 1,38 1.33
* SF (8) 2,°32 1.51 - .94
"™ DA a1 . .47,
SF " (2) .79 L17 - .49
™ DS .08 .27
SF “(2) 62 .70 - .54
™ D:M .54 .51 -
SF (2) 88" 64 - .34
™ D:T 1. 46 .95
SF (8) 2,74 1.62 -1,27
Midhigh IQ -
™ CAT:T 48, 00 7.58 4,86
SG (80) 43,14 10.17
™ SUB 1346 2.48 :
SG (20) 11. 82 3,17 1.64
™ DIV 9:9%- 2,29
SG (20) 8, 39 2,67 1,55
™ WN:D 7.49 1.58
SG (10) 6.43 1.81 -+ 1,06
™ F:A 5,17 1.50
SG ) 3,96 2.12 1,21 -

~—

Table & cont.' ”

"

4.30

"10.39 7

v

13.85

14,40
10.05

4,51

As.sﬁ
8.0%
13.98
5.06
12,71

4.71

5.28
6.15
6.11

6.99

.0630%
.0021%

.0005%

L 0004%

.0025%

.
. 0380*

T .0149%

.0062%
.0004%

-.0284%

.0007%

-

., 0338%

’

.0250%

Ll
.

.0159%

w
L0163%

.
-

L]
.

9500 9900
d ~
4.5831% " 6.1035
}.4340* 1.9098%
6064k 919764
196759 1:288;;
[2.9366%  3.9108%
191915+ . 1.2229
L74885%  .99635
.34305% 45642+
h.éégslx .38520%
. 30616+ 5402351 .
.7f513. ?.95%;3'2
4.4736% ?19485
1.4234% 1.892?: ’
‘{:2&96* _1:6616
¥ .
.85529%  1,1373 |
.91328% 1.2144 i




. Table™5
SEX SUBGROUP COMPARISORS ACR PROGRAMS (TRADITIONAL AND SMSG), ,
AT FOUR I Q LEVELS, FOR 8 -GONTEMPORARY MATHEMATICS VARIABLES. . o

- -
— .
@

> >
«d g ., w £ 2
| - 6 ' [} £ o~ [} v
. 55 B 583§ & B3
1965 al T , ' ) :
TRADITIONAL L | . i Q. : .S
BOYS _ i ceMT = Cslifornia Contemporary Mathematics Test
1965 i . NB10  ~- Numeration, Base 10 :
ML : !
8MS¢ - fi GEOM « Geometry
GIRLS NSP ~ Number Syatems and Properties . /)
. MH MSMT  « Measurement :
GRAPHS = ‘Graphs TN
H NEW S-V « New Symboliam and Vocabulary
- OLD 5-V - Traditional Symbolism and Vocabulary
. .
) > I
*1965 )
SMSG L
BOYS ,, )
1965 .. | ML .
TRADITIONAL-
GIRLS o
N ) )

NOTE, E Statistically significant - Statistically signif'icant 'ﬂ bifference is not @ Statiatical significance.
difference favors Boys difference favoras Girls atatistically " 470 or higher; groups are
’ significant . . extremely pgimilar,

aLow: I1.Q. 91 or lower; MIDLOW: 1,Q, 92 - 101; MIDHIGH: 1.Q. -102-111; HIGH: 1.Q. 112 or higher

- - -

Q .::7

» ¢ - .




- .
Table 5 cont.
Variable,
Group ~ Item N Mean S.D. Diff. " F
Traditional/SMSG
Low IQ
™ NB10 .61 .82 {
SF (3) 1.18 1.01 - .57 4.77
Midlow IQ
™ COMT ;T 9, 88 3.72
sF (42) 13.65 3.85 -3.76 1l4.46
™ ff NB10 713 .72
SF ‘(3) 1.38 ]-OQ‘ - 065 ?-38
™ NSP 4.46 2,60
SF (23) 6.79 2.35 -2.33 13.28 .
™ NewS-V 4. 46 2.52
SF (24) - 6.44 2:56 -1.98 8.93
]
™ 01ds-V 5,42 1.88
. SF (18) 7.06 2.47 -1.64- 7.88
Midhigh 10 .
O™ COMT:T - 11.26 3.70
SF (42) 14.25 3.93  -2.99 9,62
™ - Geom 1.34 1.19 /
SF+ (5) 2.36 1.28 -1.01 10.58
™ NSP 5.20 2,22
SF (23) 6.57 2.85 ~-1.37 4.62
™ s NewS-V 4,97 2.91
SF (24) 7.25 3.03 =2,28 9.22
High IQ .
™ COMT:T 13.55 4.95
SF’ (42) 19.77 5.12 -6.22 139.75
™ NB10 ‘ 1.39 .98
™  Geom 1.75 1.25
™ - . NSP 6.12 2.92
SF (23) 10.38 2.86 -4.26 56.74
™ : NewS=V 5.55 3.02
sg (24) 10.13 3.47  -4.58 51.53

Sig.

033%

.0003%
L0087%
.0006*

L0041*

.0068*

.0029%

. 0Q19*
-

,0356%

.0035%

.0000%

.0000%

.0015%
.0000*

. 0000*

-y
Scheffe
9500 9900
.52605% 70056
1.9804%  2.59%
L48004%  ,63869%
1.2811%  1.7045%
1.3258%  1.7639%
1.1666%  1,5521%
1.9300%  2.5662%
.62370%  .82932%
1.2761*%  1.6968
1.5004%  1,9950%
1.9582%  2,5915%
, «33635% L44512%
.50037% L 66217*
1.1217%  1.4844*
1. 2664*

1.6759%




SMSG/Traditional
Low IQ
SM

TF

. Midlow IQ
SM
TF

SM
TF

SM
TF

SM
F -

Midhigh IQ
SM
. IF
M
TF

SM
TF

SN
T Jo
SM

' F

High IQ
M
F

SM

r ¥

SM
TF

Variable,”

Ttem N

01ds-V
(18)

NSP
(23)

,COMT: T
(42)

© NSP

(23)

News-V
(24)

01ds-V
(18)

¥

*CCMT:T
(42)

Geom
(5)

NSP
(23)

NewS-V
(24)

01ds-V
(18),

CCMT :T
(42)

NB10
(3

Geom

(5)

NSP
(23)

5. 74
92

12,97
9.33

15. 48

11.10

20, 58
13,28

»

Table 5 cont.

SQDQ... Diftt
2.58
2040', -106&
?
2.40
1.62‘ 1. 83
3.24
3.21 3.64
2035
2.06 2.45
2.33
2.34 2.29
.85 .
1.86 1.35
4.56
2.77 4,38
1.15
1.11 .69
3.02°
2.2% 2,93
2.70
2.33 2.86
2.72
10 83 1’52
5.15
3.99 7.31
.85 .
.8&_ .69
.90 -
.86 . 84
3.01
2.72 5.24

¥

11.26

6.13

21.11
20.09
16.02

8.74

19.57

5. 40
17.54
.18.67

6.22

64,88
16.65
20. 47

85.11

Sig.

.0011*

.0166*

. .0000*

.0000%

) )

»0002%

.0043*%

.0000*

,0238%

.0001*

.0001%

L0156%

.0000*
,0001*
,0000*

»0000*

+

Scheffe

9500 9900
L97014* 1, 2838%
1. 4810% 1.9728

1, 5819* 2,1019%
1.0915% . 1.4502%
1.1440% 1,5201%
.90966% . 1,208
1,9833% 2, 6400*
,59451%* . 79135
1. 4019* 1. 8660 %
1.3271% 1. Jp64*
1,2187* 1.6223 »
1. 7995* 2,3817% -
. 33314% L 44092%
L3647 . 48636*
1.1266*  1.4911*




Variable

Item N Mean

Tahle 5 cont. °

'§' D.

Graphs {w 2.59
(3) 2.44

*10.67
3.35

' Hews-V
(24)

9,92

7.96

01ds-v
(18)
%

-

Diff.

.51

.37 .24 5.06

5.31 B8L.85

.95 15.81

Sig.

« 0266% ).21429* . 28362
¥

Scheffe
9500

i

.0000\'] 1.1635* L 5426\

_.0001*

L97490*%  1,2903%




Pable 6

H
L
i
b

SEX SURGROUP COMPARISONS ACROSS PROGRAMS AND ACROSS YEARS (1965 SMSG AND 1975:MODERN,
WITHIN SAPE SCHOOL SYSTEM), AT FOUR I Q LEVELS, FOR 20 COMPUTATIONAL VARIABLES.

10l:a

Ald:a

LI a

33

ans:a

e d

.70 or higher; groups are
extremely aimilar,

1.Q. 112 or higher

lol:d

Alq: g

HIGH:

e -{- - —f- - s =y - y\
1 d | V=t e e e 7 =3

bt i By Bt e B2 Sty B - R s g
LS -] -
—eal==- ol al b= a3
ans:a |27 W= et Sl [y et e A4
— P . . s & S
aavra ||| O e = ) wa 7
wl‘l o Sl i —_ k. Ilrl..«:..ll = e e _ QU
i [ o]

MIDHIGHY

camlb - 2 I 4 — T
LIAZNA |- Mj SRR Rarad N 1) B R V) } ey

a0s:m |- - S (L EOh Rl IR il N P

Statistically significant (CJ Difference is not [E] statiatical significance

di ffe;'ence favors Girls
101;

LS

1.Q. 92 -

e ERS S T N I R S T
-

R e e R B e Bl L g

- a1 oo IW r:h L-LHH I ) »Hu.d

[
1
'
-
1
i
|

MIDLOW:

- |.- -— — — I".I. Mi - —Irll‘ 8
| (| v SHEHEEET L oyl = )
< > St s - ) "
R the - - . o @
gs ] (| - G e B T : 5 3
: . el x e > o,
I BRI il = o, A 4 \
av [ 0| ']~ {1 = K01 o M TR
‘ -
TvIOLf - | - R 2 TS FRE m S N
.H\g - . & PR IS || |l||ll ” IIL »
o : T m a &
a 8 8 = b 8 8 © N

|
!
rore. B suftistically aignificant | |
2 Low:

1965
SMSG
BOYS
1975
MODERN
GIRLS
1975
MODERN
BOYS
1965
SMSG
GIRLS




. Variable, Scheffe
Group Tten N Mean  S.D., Diff. F Sig. 9500 9900
‘ SMSG/Mode rn
Low I0Q . .
SM WN:D 451  2.42
MF (10) 5.59 2,22 -1.08  4.38 .0395%  1,0252%  1.3593
s
Midlow 1Q j
SM WN:S 5.16 { 1.59°
MF &) 5.98  1.22 - .82  8.24 .0051%  .56686% .751Ty
: Midhigh 1Q \
M CAT:T 42,35  12.19 :
MF (80) 47.03  9.66 -4,69  3.95 .0499%  4.6853%  6,2061
' sM SUB 10.69  3.67
MF (20) 12,13 2,42 -l.44  5.00 0279%  1.2776%  1.6924
sM MULT 9.63  3.72
MF (20) 11.13  2.67 =151  4.90 .0294%  1.3521* 11,7909
sM WN :A 5.90  1.45 = ’ .
i MF (7) 6.60 .58 - .71 11.19 .0012% .41971%* .55595%
sM WN :S 5.48 11,70 L.
MF @) 6.48 .76 - .99 15.08 .0002%  .50821*  .67318*
sM WM, 5.90  2.27
MF (9) 7.63  1.08  -1.74 24.86 .0000%  .69271* 91757
sM WN:D 6.3  1.99 |
MF (10) 7.43  1.52 -1,08  8.27¢  .00050% .74891*  ,99201%
q SM WN:T 23.62  5.67 ,
r MF (33) 28.14 2,73 -4.52  26.79 ,0000%  1.7359%  2,2994*
‘ . .
sM D:M .59 .63
MF (2) . 86 50 - .27 4,90 .0293% L 24304% 32194
, SM D:D .52 .63 >
MF (2) .89 T4 - .37 5,43 ,0220%  .31686%  ,41971
7 High IQ .
SH ADD 1§.67  3.28 ) N
MF (20) 14.25 2,82 1.4  5.26 .0241%  1.2310%  1.6300
SH SUB 14.81  3.53 ‘ ,
MF (20) 13.41 2,55 140  5.06 0267%  1.2389% .  1,6404
-
sM WN:S 5.2 1.3 /
MF (7 6.51 T - .59 .7.66 .0068%  .42569%  ,.56363%
L ] . oy
) 34
/ , l

Table 6 cont.




Modern/SMSG
Low IQ
MM
SF

MM
SF

Midlow IQ
-~ MM
SF

MM
SF

b

MM
SF

MM
SF

MM
SF,

Ly m
SF

MM
SF

&

Tabié 6

cont.
Variahle,
. Item N Mean S.D. Diff, F
. A
WN:T . 27.42 4.18 -
(33) 28.90 2,28 -1.48 4,71
F:S 5.41 1.51
n 4,78  1.37 .64
D:A 1.06 . .89 : .
(2) .49 71 .57 12.37
D:s 1.04 .82
D:D .67 .63 o
(2) 1.00 .82 -~ .33 5.Q5%
b:T 3.7 1.88
(8 2.80 1.93 .91 5.58
CAT :T 30.75  9.88
(80) 35. 30 7.97 =4.55 4.39
WN:T 20.31 5.18
(33) 22.82 4.50 =2.5126 ;4.5z
CAT :T. + 39,00 8.23 ,
(80) 44,38  10.86 -5.38 5.50
ADD 10.61 2.64
(20) 12,82 -3.49  -2.21 = 8.99
SUB 10.13 2.53
F:A 2.69 1. 74
(N © 4,18 2,15 -1,48 10,10
F:MULT 1,83 1.38 . .
(® [ 279 2,25 - .96  4.68
FiT 9.67 3.94
(30) 13.09 6.05 ~3.42  7.95
D:A + 36 .64 '
(2) .79 77 - 43 6,58 -
D:D .78 T .76 .
(2) A " L6l .34 4,13
v
“ J5

sig.

.0324%

4,78 T 0313%

. 0007

* . 0002*

s

.0269%
r

©,0202%

-

.0399%*

.0358%

.0219*
.0038%
.0093;
.0022%
.0340%
.dosaf
.0125*

. 0460*

SEheffe
9500 9900
1.3544% 17933
? 58233%  .77104
.32321%  L42795%
L30031%  L40954*
.29443%  ,38984
©.76705%  1.0156
6.3376%  5.7615
2.3408%  3.1092
4.5786%  6.0807
v
1.4725%  1.9556*%
1.4318%  1,9015%
.93056%  1,2358%
88629 1.1770
24214+ 3.2157%
.33676% 44723
.33044% 43884

@




N

Group

Table 6 cont.

5.D, Diff.

Variable,
Item N
Midhigh 10 ,
MM DIV
LF . (200
M F:M
SF (8)
MM F:D
SF (8) .
High IQ
MM SUB
SF (20)
MM . F:A
SF (7)
MM F:S
SF (D
MM , D:A
SF {(2)
MM D:S
SF {(2)
HH/ p:T
SF {(8)

2.99
2.67 1,81
1. 63
291? - 08701
1.91
1.29 .98
347
3.50 -1.99
1.96
1.45, - .72
1.76
1.6‘. - 098
.83
084 - o‘lg
.50
.83 - .51
2,07
. 1096 -1003

F

7.61

4,25

©6.07

Sig.

.0070*
. 0421%

.0156%

.0053%
~0391%
.0049*
-0045%

004+

P

L]

Scheffeg .
9500 9900

. -

4 - v

1.3038%  1,7270% «

.83673*% © 1,1083

.78645%  1,0417
. L.

v

C1.3856%  1,8344*
1. A
: e
.68042% . .90077
- I .
.67864% 89842+
* .
- )
.33520% 44375+
.27795%  °.36797*

.0130%  .80463*% 1,065

-




