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AN INVESTIGATICN INTO THE EFFECTIVENESS OF
TRANSITION MATHEMATICS
(Abstracct)

This two-part study was done to investigate the effectiveness of
the University of Chicagc School Mathematics Project (UCSMP) Transition
Mathematics Program implemented by Lexington School District One during
the 1993-94 school year. Results on 4 mathematics subtests of the
Stanford Achievement Test, 8th Edition are considered in Part One of the
study: Total Mathematics, Concepts of Number, Mathematics Computation,
and Mathematics Application. PSAT results are considered in Part Two.
UCSﬁP Transition Mathematics is marketed as a full implementation of the
National Council of Teachers of Mathematics (NCIM) Standards. A matched
sample design was used for both parts of the study. The Experimental
Group for Part One of the study was 260 7th grade UCSMP students. The
Control Group consisted of 26C students Zfrom the prior year cohort
individually matched with Experimentals on Total Mathematies scores with
secondary consideration to Total Reading scores. No significant
difference between experimental and control groups was found for the
Total Mathematics subtest or for the Concepts of Number subtest. The
Experimental Group performed significantly better on the Mathematics
Applications subtest than did the Control Group but the Controls
performed significantly better on the Mathematics Computation subtest
than did the Experimentals. Complete sets of PSAT scores were available
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the matched pairs of subjects. These 72 matched pair became

©“

the subjects for Part Two of the study. The Experimentals performed
significantly better than the Controls on the Mathematics portion of the

PSAT. No difference was found on the Verbal portion of PSAT.
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of curricula have emerged which claim to address the NCTM

Standards. The first and mos:

prominent

University cf Chicago Schcol Mathematics

states that,

consensus on the
problems and desirable changes 1n pre-ccllecge
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emphasis upon mathematics application and reqguires
calculator and/or computer utilizacion.

Such radical curriculum changes have tremendous but as

competence. This study is designed to provide at least scme
carzial answers fcr the important guestlions that must pe

rso and

seventh gradse Translitlicon Mainematlils DYOSTAT imgiementad Cn
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Chapter 2

Background and Review of Related Literature

that have shaped mathematics education in the United Statzss
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These reform efforts were counterac:t=d by two fcrces
which were completely beyond the ccntrol of educatcrs and

reformers. The Great Depression sc severaly re

th
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meney ow that funding for any substantial reiorm =iifcr:
became impcssible. Werld War II broke cut in Eurcpe in
2929, 7The United States entered the war in December, 1527

Admiral Nimitz, then Commancder cf the Grsat Lakes Region
Naval Training Program spoks strongly ¢ wsaknesses in the
mathematics background cf thcse entering the milicasxy. Th

emphasis shifted to rigorous mathematlcs preparatlicn with

the Ccmmissicn cn Pest-Waxr Plans ¢ the NCTM calling fcr
reconsidaration of many Crevalant Dracilces such as
costocnement ©f formel mathematlics instructicn, rellance S
inciderntal learning and a narrow Lntexorataticn ci the
woilizy ¢ mathemactics educaticn Much 2mrnasls was nIw
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1961 publication, The Revolution in Schocl Mathematics.
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Morris Kline of New York University emerged as the

leader cf thcse who cpposed the "Mcdern Math" movement. In
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cecmetry and trigonometry Zcr the sake of set theory,
svmcclic logic, matrices, and Bcolean algelra. SMSC was
alsc attacked by the National Asscclation ci Sscondary

Schocl Principals for ieveloping a national curriculum and

Tducationrnal Refcrm, in 1%82. This repcrt had a prcicund

mat ematics inmstruction which would generate understanding

concents while enhancing student application abilities for
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measurement and reascnableness cf calculaticns.
*+ 1986 the NCTM undertook the task of developing a set
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Curriculum and Evaluaticn Stancards for Schcol Mathematics,

was published in Maxch, 1989. A ccmpanion volume, NCTM

n

Profescional Standards for Teaching Mathematics, was
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91. These documents have generxally besan
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published in
acceptad as the authoritative cdccuments fcr what mathematics
education in the Uniced States shculd be. While nct a
curriculum in the sense that SMEG was a curriculum, the
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in 1985-86 using 1,084 students in 41 Transition Mathematics

classes and 976 s:tudents in 38 matched ccmpariscn classes.

It is less than c.ear how the matching C¢i classes was dcne
gincs no statistizzl ZzzTa ls Iuynisnhed. Pratasting wis acons
with scme unspecified instrument to measurs arithmetic,
geometry, and algebra readiness. By the end of thes year,
all put 20 tairs c¢f classes had 2e2n eliminated for varicus
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unspecified reasons. Out ©f the 20 pairs of classes that

remained in the study, 7 pairs were seventh grade, 10 pairs

rostiests werse administered: the American Testrcnics High

0
)
33
0
0
o]
wJ.
(]
0
0]
-3
D
0]
-
W

zneral mathematics (HSET), the
Grisans-Hanna Algebra Readiness Test (Orleans-Hanna) anc a
geometry readiness test (Geomecry). Three-Zourths of the

ok these tests without ca
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statistics in the form of means cf class mean

sccrss No infsrential informaticn 1s glven No ncrmacive
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zlg=npra r=adiness, anéd alsc Dbecame elfsctive
raiculator users i-hcus decterioratlcn in therr

m

RIC

JAruitoxt Provided

]
1
i




O

ERIC

Aruitoxt provided by Eic:

- | S W —~ 2 O - - = 3 - = 3 Y - - m
-me Marhematics Suktests ¢f the Stanicrd Acnlevement TastT,
= A, - - - - - 3 - - -~
Zightnh Ediczicn, a nacticna..y ncrmec acnlevement tesi’

Thare 3g g diffarence 1n Total Mathematics Subtes:

scale scores con the SAT-8 for Transiticn Mathematics

- 3 [aa BV - - A=) o= 5 - 3 P
sTudants and nern-Transiclon Malinematlcs stucencs

.

4

: : : . — - 3
i - -~ e - R e L, e ==
[e N N = = adr— s P s it e R e e e R R

Thers is5 a diffsrence in Mathematics Computaticn

Subr-asc sca.= scocrss cn the S27-8 Icor Transiticn

s
bt




]
L

Mathemacics students and non-Transition Mathematics
students.
Eypothesis 4:

There is a difference in Mathematics Applicaticn
Subtest scale scorss cn the SAT-8 for Transition
Mathematics students and non-Transicion Mathematics
students.

Tar- Two cf the study addresses the researchi guestion:

=
;
3
[\l
rh

ull implemencaticn of the UCSMP Transiticn

Marhematics Curriculum result in increased sccyes cn the
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LA

magt (DPSAT)Z" An addizicnal Hypothesls 1s examined to
answer Thnlis rasearcnh QuesStiln
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Tyansition Mathematics Instructicn students will
have a diffsrent mean score on the Mathematics
gorticn of the PSAT Irem non-Transition
Mathematics -nscructicn Students
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The selection process Zor the Control Group resu
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highly similar Experimental and Control Groups. Table 23
shows Experimental and Control Group means of 6392.12 and

632.27 for the primary macching variable, Total

Gracde S For the seccndary matching variable, Total Reacding
Grade S, the means were 630.43 and 684.46 The

Tarle 1
Dezvson Correlaticns between Dependent Variables and
Mz-chinc Variaples - Part One of Stucdy
Dependent Variable

Total Concepts of Mathematics Mathematics
Matching Mathematics Number Computation Application
Variable Grade 7 Grade 7 Grade 7 Grade 7
Total
Mathematics .85 .80 .76 .81
Grade 5
Total
Reading T .65 .59 .73
Grade 5
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Table 2A
Matchina Variapbles for Con-rcl and Experimental Groups -
Part One of Study

Control Experimental
Matching R
Variable n M Sb n M Sb
Total
Mathematics 260 692.27 24.55 260 692.12 24,42
Grade 5
Total
Reading 260  684.46 25.466 260  69C.43 28.37
Grade 5
Tatls Z3
Matching Variables for Concro: and Experimentsl Groucs -
Pars Two of Studv

Control Experimental
Matching
Variatle n M SD n M SD
Total
Mathematics 72 709.81 22.03 72 709.28 21.89
Grace 5
Total
Reading 72 702.54 22.54 72 792.68 24.25
Grade 5
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A comparison cf the pericrmance of the Experimental and

Scuth Carolina's Basic Skills Assessment Program (BSAP)
shows that the similarities between the two groupPs scill
Mathemat-ics mean was 898.06 comparad to the Contrcl Group

exigst2d at the end of Grade 6. The Experimental Grcup ZSAP
} mean of 884 .48 for Part One of the Study. The Grand Mean

foxr the ccmbined Experimental and Contrcl Groups was 8:81.27
wi*h a stancdard deviation ci ¢2.9¢ Each group mean
diffared frem the Grand Mean by onlyv apprceximately 0.07

scandard deviation and they cdiffered Ircm eacnh other v less
znan 0..5% standard deviatlicn BSAP cdata Icry the 260 macched
cairs cf Tarc Cne and the 72 matcned palrs cf Zarz Twc is
summarized in Talsles 3A and 33 respectively
Tapie 2A N
Basiz Skills Assessment Procram Data for Contxrcl and
Lxrcerimental Grouds - Part One of Stucy

Control Experimental Combined
BSAP
Suptest n M SD n M SD n " (%)
Mathematics 260 884,48  97.51 260 898.06  87.76 520 891.27  93.96
Grade 6
Reading 260 856.20  69.02 260 B876.01  66.94 520 866.10  68.70
Grade 6
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Takle 3R
Zasic Skills Assessment Procram Data for Control and
Sxper-mencal Groups - Part Two of Study

Control Experimental Conbined
BSAP
Subtest a M SD a M SD 3 but SD
Mathematics 72 962.72 77.00 72 945.15 89.79 144 953,94 81.82
Grade 6
Reading 73 886.96 57.40 72 901.71 59.913 144 884,33 58.94
Grade 6

Neitner gender nor ethnlcily nNCX DOVerly level was

considered when selecting the control Jroup However,
compesition Cf -“he Swo grcuUpS Was very mucih tle same Ior
eazch of these demcgraphic varliables Bcth the Experimental

e
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Table 42

Compesiticon cf Exrerimental

Part One of Stuav

-
Lz 238
Percent 45.9 3.1

Contrcl

+ -~ o~ - ~ 4 4
Numper 1.5 L4d
Percent 44 .5 £E5.4

Tablia2 43

Tomeosicion of Zxvervimentzl and Teontryol Zroure pv Gander

2?zxt Two Cci Stlucv

- Toam=1a
Ma_.e Temale
houlty - b
Txrver:imental
- -~ A A
Numeer > 47
.73 -
Percent 4.0 55.8&
~ -

Ccntrol
i ‘A
Number 32 a2
cexcent a4 .4 3.3
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2.3 Description of Imstrumentation

(1

The Stanford Achisvement Test, Eighth Edition published
by the Psychological Corporation was used for all matching

ests for Par- One of the study. This is a
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and post

1 cescr

ptive statistics
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nationally ncormed test anc

t

including reliability cata are derived from information
furnished by the publisher. Level I2 was used in Grade 5

and Level AL was uvsed in Grace 7.
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This was covicusly an instrument ci convenience since

inscrument A de-ailad analysis ci construct validity is
o~ ~ 3 = ™ = - =
noo pessicie, however The Scuth Carclina DCepartment c:Z

districrs of the Inscructional Skills Index prepared by the
Psvchological Corporacion for the purpose of allowing
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Results “rom the Preliminary Schclastic Aptitude Test
(PSAT) which was administered at the beginning c¢f Grade 8 to
selected hiah achieving students wexe used for the depende
variaples iin Parc Two of the stucyv. The matching variables

I

were the same as those in Parxrt Cn

(b

3.4 Statistical Procedures
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six dependent variakles: Total Mathematic

Concepts of Number Scale Score, Mathematics Computat

~ 1 2 3 - - - - m - -
Scale Sccre, Machematics BAprlicaticn Scale Sceore, PSAT Main
CQumrac+s CS~~ra and PSAT Verbal ESurtesc C~Ara The yagultg
SLItz2gst =Ccre, allC PoaA. vexXloa culc2Se oIz ~aT YUl

= 3 N ™, - . = - - ot -
2% mhe Relgtad Samec.s T-Tegis wers usec T angwsr one

Tinear ReCression was a.so used in Part Twc OI Tne study
t5 de-ermine whether the siopes o0f the ra¢ressicn linss wars

th2 same for the Exparimental and Contrel Groups when the

Parc One fcor whem 2SAT scores were available (N=102) were

used in the regression analysis.
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Surn. 3rv Data for Contrel and Experimental Grouvs Part One
of Stucv
Control Experimental
SAT-8
Subtest n M SO n M SD r
Total
Mathematics 260 718.61 30.13 260 720.58 31.11 0.511
Concepts of
Numoer 260 730.3% 40.97 260 732.06 36.13 0.447
Mathematics
Computation 260  729.46 42.61 260  717.35 40.76 0.351
Mathematics
Applications 260 7CB.40 29.83 260 720.26 30.27 0.417
Table 73
Summarv Data Scr Control and Experimental CGreovrs Parc Two
of Studv
Control Experimentat
PSAT
Subtest n M SD n M SD r
Mathematics 72 47.05 &.21 72 49.88 4.79 0.511
verca. 72 48.73 6.26 72 47.75 6.%1 0.447
o)
Q. QoeT M \ =
ERIC REST COPY AVAILABLE

Aruitoxt provided by Eic:




ro
Vo]

Digcrepancias Retween Control and Experimental Grouns bv
Subtest - Part One of Stugv
SAT-8 Numcer Mean SO of Stanaard
Subtest of {ises Discrepancy Discrepancy Error t prob >|t]
Total
Mathematics 269 1.97 30.29 1.88 1.051 0.2945
Concepts of
Numoer 250 1.75 40.74 2.53 0.693 0.489°
Mathematics
Computation 260 -12.°0 .7.33 2.95 -4.106 £.3001
Mathematics
Applicat:ions 250 17.86 32.35 2. 5.912 0.006C1
Tap_e 53
D gcresancises Be-ween Ccntrol and Exgerimental Grours bv
Subtesc - Parc Twe Of Szucv
PSAT Numper Hean SO of Standard
Subtest of Cases Discremancy Discrepancy Error t proo >|t]
Mathematics 72 1.75 7.0.9 0.84 2.09 0.04
verbal T2 0.07 Q.11 1.97 0.953 0.95
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Frcocm these data it may be concluded that Hypotheses 1, 2

-1

and 6 ara not supported but that Hypctheses 3, 4 an 5 are

suppcrced.
For Par:s Cne of the study the Transiticn Mathematics

program produced significant gains in the area cf

Mathematics Applicaticns which is supposed to be its

greatest strength. Large gains were anticipated in the area
oZ Cocncepts cf Number but were not realized. Losses in the

area of Mathematics Computations of approximately the same
magnizude as the gains in Mathematics Applications were
certainly disappcinting. Given these results, the finding

cf no significant diffexence in Total Mathematics could re

expeczad since this Subsxkill amcunts tc a welignted compcsite
0f the cthar subskills considered. It would appear that

not imprcved cverall mathematics instruction.
cr Part Two cf the s:tudy, the Transiticn Mathematics

Program prcduced significant gains cn thz Mathematics

Sulbtes:t of the PSAT but had no impact upon the Verbal

and nct scme cther excraneous variable which increased the

overall level cf cecgnitive Zunctioning. The results cf
ragrassing PSAT Mathematics Scoraes cn Sth Grade Tota:l

tv superimpcsing the linear regression line on a scatterplot
ci the scores This infocrmation 1s ccntained in Figure L

{) ’
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r the Experimental Group and Figure 2 Zor the Control

Group. Figure 3 shows the two regrsssion lines drawn on the
same set of axes. Figure 3 indicates that students with

lower scores on the Total Machematics Scale Score cn the

.

SAT-8 administered ac the end of Grade S5 benelit mcre Ireom
mvansiticen Mathematics than do students with higher scorss.

It must be kept in mind that the lowest students in tne

s-—udy wers a- the 75th national percentile cn this measurs.
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This finding seems to centradict the recommendaticn frcm
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Figure 2
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4.2 Discussicn
UCSMP claims to be a full implementation of the NCTM

Srandards and further claims that each cf its six courses

of the NCTM Standards for seventh grade above average
curricular rather than a statisticul
guesticn, however.

Tt has been verified that all Transition Mathematics

(D
a
0
o)
(D
3
)]

received a.l training reccmmended by UCSMP prior

materials including calculators were avalilable throughout
-he course. ALl fourcssn Transition Mathematics classes

An underlving assumpticn oI Transition Mathematics is
~nz= once a student has demonstrated computational
should no longer be emphasize

snd —Ratr calculacors and computers shculd be employed To

£

sreaden “he scudent's ability to solve more complic

n
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ut expending great efZort on computation.
~esults of Par- One of this study ralise serious guestions

accut this assumption.
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A second underlving assumption f Transition Mathemac

is that by applving mathematics in real life problem solvw

uations, scudents will increase thelir underscanding <=
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‘ncreased scores cn the Ccncepts of Number Subskill on the

o)

SAT-8. This simply did not happen. The Question must be
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dents are being taught that a
particular algorithm applies to a particular problem type
and that the algcrithm can be sclved using a calculator.

This could have the effect of

isolating the student £from the
mathematics inveclved and conseguently fail to increase
mathematical understanding.

NCTM Standards call fcr incresasing student ability to

Hvpccthesis 4 indicate that Transiticn Mathematics dces this

™I and Ccntrol means were virtually the same This would
seem tc indicace thet the prograss being measured is puraly
mathematical and net pars of some scrt of cverall

intellentual develcpment.
Figures 1-2 indicate tha:t students around the 75th
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by =h

ak

M
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- RN K - 4 - PR
2 cn ToZal Matnemaltlls as measura

18

end of Grade 5 SAT-8 benefit mcre IZrom Transition
Machematics instruction than higher functioning students.

This concrasts sharply with the teacCher reccmmendation ciac
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requirements for procgram participation be
critical that this difference between mea

tesacher perceptions be resolved.

It is p
following teacher recommendations in this

minimi

ze gains and pessibly result in the
program as not being cost effective

Two ques-ions face us now: (1) Which

significantly from Transition Mathematics

How do we realize the cains cf Transition

It is

[oR

raise

j\H]
¥

sured results and
ossible that
case could

eliminacion of the

Instruction? (2}

Mathematics

without an accompanving decline in areas which it does not

C e .
emrhasize? Much additcional research 1s N
- . : 1
Lcthn ¢f these guestLlcns This sncoculd °e
vragezy~n ingTezad oI The pCst NCC varlely

eaced TO answer
txrue experimenia-
reporTed Lnn Lols
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