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, Abstract B _ T
X :

Though virtually every child in this country 1s exposed to
mathematics in the elementary schools, there has been little documentation
comparing alternatives in the mathematics training of their teachers. The
purpose of this progect has been to unite faculty members in mathematics-
with faculty members in education and with school personnel in. comparing"

several alternatives in. order to formulate a model program in the ST

mathematics preparation of elementary school teachers.

P First Year ’ ' ‘ _ | 'e'v .
During the first year three approaches were 1dent1fied and B o
implemented over a ten week quarter- Pilot A, an 1ntegrated content- : _)
methods—field experience program.uSing Indiana Universitnyathematics
i'- i - Methods Program materials, Pilot B, a coordinated content—methods—
“ field experience program using traditional text materials, ‘and Pilot C,
- traditional program with separate 1nstruction in content and methods
‘and with a probability laboratory in lieu of field experience. Each

group met ten hours per week. The time intended for content 1nstruction i“

* ranged ﬁ'om appro:ci.mately 50% in P:Llot A to 75% in Pilot C and time
devoted to field experience ranged/d from. 0% 1n Pilot C to about’ 25% in
Pilot A. . v ‘ o _

" The subjects were primarily freshman and sophomore females who .

\intended to teach at the elementary Xevel and who had demonstrated ' \\ Z..f
competency in high school mathematics.’ Ninetypfive students were

/ . : : -
randonly assigned to ‘the three treatments. Twelve students either Z/’/




- . e ABSTRACT

Y .
. failed to appear or dropped and another twelve with missing data. were

‘eliminated from the analysis. of” the remaining 71 subjects“ 25 were in

Pilot A, 27 were in Pilot B and 19 were 4in Pilot C. - The resulting
N groups ‘were found to be equivalent on all background and pretest measures/
'except for two attitude scales.. The posttest attitude measures wefe ‘

adjusted to account for the initiaI differences .on the two attitude

° ’

 scales.

° . . . B

Principal criteriafunder investigation were knowledge of mathematical

' concepts, knowledge of methods of teaching mathematics, problem solv1ng

f

ability, ‘and attitudes toward mathematics, toward teaching mathematics
toward teaching elementary schodlqguldren, -and. toward elementary school
children. Data was collected via test instruments developed by the

project staff and via 1nterv1ewers,aclassroom observations, instructor

t

1ogs, and student evaluations'of ‘the course. Possible ‘limitations -
identified in the first year study included the teacher variable, :o‘, -

instrumentation, and short duration of treatments.
' 'Z. .
The main results for.the first year are summarized below:

,
,.)\

E

1.0 A significant (p < .01) differencetbetween Pilots A and B on

'Concepts was detected.. This difference favored Pilot B.

By i . . ¢
S . . N

2. A s1gnificant (p < .1) difference between Pilots A and C on

Concepts was detected. This difference favored Pilot C.

3. A significant (p < .1) difference between Pilots A and C on

Methods was detecte This difference favored Pilot A. = .~

=

No significant (p < 3h)‘?ifferences among Pilots A B, and C

on Problem Solving were detected: .- T




, o a0

5. A sigriificant (p < .001) positive change in student attitudes '

C -

towa.rds Mathema.tics was detected in e.‘l,l\three Pilots combined.

6. A significa.nt (p < .OOl) positiVe change :h&student a.ttitudes v \
towards Teaching Mathema.tics was detected in all three Pilots o

combined. : o . o L P

7. No sign:.fica.nt (p < 2&) d.ifferences in student a.ttitude cha.nges

were detected a.mong Pilots A, B, a.nd C. W

\

. 8. The students in Pilots A and B Viewed the program more pos:ttive:Lv

\
" then did the students in Pilot C. ' S g

o -

s : o SecondYea.r.. . _' .m‘
- The second year of the study was cha.racterized by the need to
provide instructiona.l formats which were . fea.sible for large, m1mbers of .

| students 'vrith typica.l constraints of’ sta.ff and resour:es. In the
interest of glea.ning more informa.tion than the proposed case studif of
a- single progra.m could prov:Lde, the sta.f:f accepted the burden of
developing, inqplementing, and eva.lua.ting two nga.mple progra.ms
The difference in the two versions occurred in the, second qua.rter
block when students weré divided into two groﬁps of’ roughly equa.l size's
'Group X, integrated content and methods with school experience us1ng |
‘ prima&lx MMP ma.terials, and Gécoup Y, coordinated content a.nd methods

"

with school experience using non-MMP ma.teria.ls.
Following a common mathemgtics content course given 1n the Wintez?

/ . Qua.rter, students were divided into Groups X and Y for the Spring Quaa-ter

Instruction in content methods,/j.ﬂeld experience. , fcudents in .
‘f, .

o
\

NS
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. _Group X met da.i:Lv in amau classes taught by e:Lther faculty or. graduate

. 3 d *.
° students. Students in. Group Y attendedikarge content‘lectures given ,
. \i"by a faculty'm@mber and small labs and problem sessions given by |
. P graduate students.' They also attended small classes devoted to methods_

' ;‘. instruction which were taught by faculty and graduate students. Possible -

limitations 1dent1f1ed in the: second year study 1nc1uded lack of random '

_ass1gnment to treatments and in some cases 1ess control of certain

variables..v o N

o

The main,results for the second year are summariied below: °

1.’ Significant differences were found on several background
' varisbles. Students in Group X had significantly (p < .027)
lower gradepoint averages, had significantly (p < .010) less -
participation in the Freshman Early Experience’ Program. had =
._  significantly (p < .Ot) lower class. standing, and were ' "
L e L s1gnificantky (p < -050) younger than’ students in Group Y.

2. No s1gnif1cant (p < .737) difference between Group X and -
"Y on Conceptswas detected. ‘
'-i131 A significant (p < .OOl) difference between Groups X and . ~v;
Y on Methods was detected. This difference favored Group Y.

4, A significant (p < .011) difference between Groups X and
Y on Problem SolVing was detected. This difTErence favored

- . Group Y.
_ _ 5. A significant (p < .039) difference -on the Teaching'Elemzntary
o R School Children scale was. detected. This difference favored_
: . : Group Y. , L s

6. A significant (p <..001) positive change in fseudent attitudes
towards Mathematics was detected in  both Groups combined.

7. A significant (p < .01) pos1t1ve change in student attitudes
: towards Teaching Mathematics was detected- in both Groups
.combined. ' 0 :

8. Significant differences were found-on two of the post
: attitude scales adjusted for the initial differences in

: ‘early experience participation and in the Attitude Toward -
. Teaching Children premeasure.. The Attitude of students in -
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A Group X on the Teaching Mathematics and Teaching Elementary : ﬁ . .vj
: School . Children scales was significantly (p < .060 and - -~ - . » .
- ' .., p<:08 respectively) lower than the Attitudes of students S
A : ,‘in Group Yo o© . > R et
. S S e I ; ’
"The'report offers the'following'reCommendations: ? 1 St

Recommsndation'l- Mathematics faculties, education faculties, and

’
. y public school personnel should Join together 1n upgrading the mathematics
Iy o < [ v ..
_ .prégrﬁm for prospective: elementary school teachers. S o

Recommendation 2: Instruction in mathematics content and” methods : _ %

«

should be strongly coordinated, but need not be combined. (/j;:&-ﬁi'

Recommendation 3 . School experience shduld be included 1n the '

-~

i coordinated content-methods instruction.

. .
vt Lo o ' : ST

' Recommendation L: A mathematics conteé% course should precede the

combined conéent-methods-school experience package. T

<

Recommendation 5 A significant portion of the content instruction

(and of ‘course the methods instruction) should be activity-oriented-

'moreover, the activity-based learning should lead.the non-activity-based'l' I
N o

.,-' : /A

| instruction whenever both are present.

‘Recommendation 6- Students should be required to diSplay mastery of

high school level algebra and geometry and give evidence of school

1

‘ participation as'prerequisites to enrolling in the content and methods

courses.
&

Recommendation T: Lines of. communication should be developed among

institutions which train teachers to provide for cooperative efforts

in the development of their programs

1
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7C> o . Background"
, - The Conference Board of the \Mathematical Sciences National Adnsory
s ‘ ki
C o Commiﬂtee on Mathematical Education (NACOME) in its 1975 report "Overv1ew

and Analysis of Schoof_Mathematics Grades K- 12" 1n1tiated its discus31on

‘of teacher education with the fpllowing remarks (page 81):" .

. . .~ - The dominant. feature of the mathematics teacher education
: . pleture is the absence of hard dataiconcerning programs and
practices, requirements, and characteristics of the ‘products.
Much of what is written, discussed in- conferences, and used o
-t0 justify recommended programs is based Jon sketchy impres=- '
sionistic data, random cases of innovative ‘activity and Sy
. research, and opinion.. : : ” o

.\.
-

v ‘ -

;o ’ %

/ -

The report cite (page 88) several seJ§ﬁ~s concerns of the National f.'
Council of Tdadhers of Mathematics (NCTM) Comm1ssion on Education of L

B Teachers of Mathematics regarding current preservice teac%er education-
_"One is the severe lack of research on and evaluation of teacher |

education programs and-esPecialxy the néed for shared information and

coordination of research ‘and evaluation efforts involv1ng several

1"

_ teacher training 1nstitutions. .In its recommendations for fUrther

‘research,tbe NACOME report concluded the following (page_lh3): e

There should be continuing attempts to find a sound- empirical
‘basis for the recommendation of particular patterns, methods,
and materials of instruction and of particular 1nstructional
.and curricular organization. Needed are extensive evaluations
of programs and comparative.studies'bf alternative programs.

Groups such as .the Ccmmittee on the Undergraduate Program in

Mathematics (CUPM), the Cambridge Conference on Teacher Training and

-
K

the NCTM Commission on Preservice Education;of Teachers of Mathematics

-

' have provided helpful suggestions regarding the mathematical preparationl.

15 . - "'. ) . - }s”\
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e Mathematics Educati J ,tha.t

| - of elementary school tea.chers, but have not provided hard data

l

concerning variou.s programs and-practices. ~

One strategy for: improving the eservice mathematics training

e s

of elementary teachers which has emerged i the bi’ending of content

, ‘and methods. For instance it was recommendedby Roy Dubisch writing

in the National Society for the Stud;& of Educat on 197 0 Yea.rbook

. ° l" 4 4 ‘-’v . .
1. There is a great need to relat¢ more closely what, is; ben.ng
studied to problems®f teac ~elemen a.nd secondary

school matheﬁatics. - .
2. ' Closely related to*the need jus cribed is the need to
_ ‘provide for a discussion of teaching methods along with

"t content, rather %a.n itudy of ‘content and methods 13\

_ : segarate courses. —_——
g o S 5 . .
‘The major th:mst i’or combined content—methods ,programs has been

3 provided by the I:;diana Umversity Mathemat;cs Methods Program (MMP)

s

A brief summary of its i.mpact was given in the I\ACOME report (page 87):

"% ot

P ] P ' -

There have been very/ few we.'L'L-publlcized programs experimenting

with cha.nges in the preservice mathematical education of teachers»

in recent years. A notable exception is the Indiana University
Mathematics Methods Progr ch integrates content, methods,
~laboratory clinical and field experience within course Mibdules,
rather than separating them in the traditional manner. Teacher
educators have expressed considerable™favor fqr the concept af
integrating content and methods. But there has'been limited
implementation -in formal program structures. - The difficulties
of cutting across administrative and departmental lines in -
colleges: and universities have blunted many attempts at organ.-
- ization change. . a, )

~

" In its recom'meenéations the report stated (page 139):,

-

' . ’ M e 4 ) ’ . \
Colleges of education, professional mathematics education o
organizations, accrediting agencies of teacher certification, * .

~and the mathematics community must cooperate’ to produce 7o

S T

g T o ~* " BACKGROUND
. - .. . " . o . . l i CL

i

-

LN
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. o L mathematics tea.chers knowiedgeable theg;a esy ’aware of, S
' . oriented to, and practiced in & mult;ltude of* teachipg styles o LU .
.. 'and materials and philosophically- prepared to make decisiops R
-'. . about the best means to facilitate thes contemporary, con re- S ‘

he'nsive mﬁthemat1cs education of their stndents. - Fart cthe
above bodies; together with local school boards and orgamzat:.oné
.. representative of teachers must cont:mua.]_'ly facilitate the* P
g mintenance of teachers' awareness of and 1nput to current .
. C programs and. 1ssues. . , o - , .

- . . X .

«kIn a detailed eva.lua.tion of the MMP (Archambault Final Report Cd
1971+, pageswlle-lML) the Indiana Un.1vers1ty NSF pro,ject was described
. as "the first honest a.tte.mpt at -8 set’ of‘ mater:.als which cﬁ:mbine‘ o

instructio\n in mathematics content and methods. " The report cont1nues
t . e . t ! . - ) Al . d

“u

l : }(owever, there is also little doubt in the minds of the ma,jority
' : of the users of the MMP materials that g~lack of content in the
' units will be @ deterrent to their widespread use. Due to this
weakness as well &s to the vagueness of certain directiohs and
activities, it is recommended that-revisions in the units be
b . made. To provide specificedirections for these rensioﬁs an
: indepth analysis of the units orchestrated by an mdependent

third party should ‘be conducted. ngever, since there is con- o \/

" flicting speculation about how matBematios content affects *
teaching behavior, an e.mpirical investigat:Lon of the effect of”
. varying amounts of mathematics content on the later teaching
_ performance of PSTs (preservice teachers) glso should be under- o

- . _ taken. _ R

Prior to the prqject discussedin this report’ Ohio State University % ’

was’ representative of- ma.ny institutions 1mrolved in the preparation of’
. elementary school teachers, in sﬁite of its commitment t"o the traimng-_
\ -~ -of significant rmmbers of pros;gective teachers, there was & history of

noncommnication between the Departm’ent of Mathematics, the CoJ_'Lege of

_ Educat}ion, and localschool personne] in developing t e mathematics

coniponen% of" training programs f elementary_- teachers._' However, in - ’
. recent years several facul members in the -mathematics department have ..
g \v\_\ -
developed a strong interest in the content courses for preservice
A . | l 7 - Cw ‘
O . - 4 . "_ .' / - . - - )
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elementa.ry teachers a.rgd ha.ve a.f;’ected (cha.nges in that sequence., 3\ cote Ay

Saturday morziing bn-campus mathemai;ics progra.m, prima.ri'ly for innér

en, founded ’oy Arnold Ross gave-unusual opRontunity ‘ L ’
-eif in ‘the 'ma.thema.tics departmen to become involved with »,
school mathemau;ics and to worlk directly with child:rerr. In addition, T
the publi,c schools &n the Columbus area Were requesting ass1stanf:e in -
developing new programs a.nd several facult'y “Were working with groups ) .‘,Q .
of chil\.//) in the schools.: At tn,e same time the CoJ_'Lege of Education -

was develo prog:rams 'which permitted students to integr te methods

h _courses with field experience/ in a.rea schools. Thus, ther§ was a »
: strong impetus to m:.rture connmmication among the Depar?:.ment of Mathematics, -
the\ CoJJ.ege of Education, and the ’local schools to seek improvement
o in the msthematics training of/<elémenta.ry teachers. o _ T
O ) : L7 . ' '
- - ) )
- \\\ . ' :
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-

The- overa.]_l purpose of the pro,j t was to- tbnite the Un.iv'ersity s’

/ﬂ

'd

' .'ma.thema.tics fa.culty with i’ts educa.tion fa.culty a-nd, ¥ith pub;L:Lc schoo]l

—~
personnel in p::ovn.ding lqea.mngflﬂ. prepa.ratibn in. ma.thema.tica for R O e
prospectiye elementa.ry school teachersz___q;hé prima.ry Speciﬁc \"goa.ls B ,\”' ;
were the following S A . Lo
. e ' S 75‘ b / s
18..'.' To \deﬁne, using exist‘ing curriculum matexials Méhre ;‘ I
* . - alternative content-methods programs with. diff t [formats \j
and with varying amounts of ma hema.tics ‘content, met ods YLle T .
“and school experience; :
o . : . e . . ) Q R o
1b. 7To’ compa.re agievement -in- content achievement in methods, .
_ ".". and changes in attitude ®of prospective elementa.ry school )
\ e teschers en.'rolled in thése th:ree alterna.tive conﬁent- " b
: ' methods pnrogra.ms, —’ - ™ .
. o S . M
'+ 2. To develop, implgment a.nd evq.lua.te exa.mple ‘programs .
S irrvo}ving “grg; umbers of preserv:.ce *bé}j:hers. o .
Goa.ls 1 a.nd 2}e¢’1ect the principa.l thrust of ‘the "hrst and . second
yea.rs of project a.ctivity respectively. i
. LI o ‘.
\-’\\‘ ’. *
, - f . ,
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} . -~/ , > -
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O SN Pro:)ect Act‘{vity e

"r“, e r In t‘he Wﬂhﬂﬁh follow, pa:ojectr/c‘givity is discussed 1n‘ : ?L N

light ofthef"goals. - ’ YI\ N A - ._A,’

. )Goal T To define, gsing existing curriculum ma’cez;ie.ls, three

o alternative Con:tent-methqis programs with aifrerent formats and with'

| varying a.mounts of mathematics ‘content, methods, and school experience.

- B The first six months of the ‘project focused on the definit:.on of
‘three different programs in the mathema.tics preparation of prospective' v. ,

D ‘ elemei't)tary school teachers. . . v—/i - - .

» The project staff used pa.rt of “the first weeks of’ the project S -

: 1. S clarifying objectives 8o that the experimental 1nstruction mcluding.’ . |

S ' varying amounts of mathematics eontent, methods and school experience

- ve piloted dmmg Spring” Q,u.arter 1977. - Glearly & one quarter I
) R . Y ) ~ L /o
e experience could- not be " expected to provide prcbspectivc’teachers ‘with o o
- | ' all of the sk:L;l_ls and understandings for teachzng elementa.ry school |
| mathema.tics. The staff first 1denti#1ed thé‘se outcomes tmy cons:Ldered
desir&b}e ‘for teachers of-elementary school mathematics._ They then T o
idéntii‘ied those characteristics whlch would bepof high pa:iority for”
’ * o e Spa:ing Quarter experience rather than other aspects of the program N a

'such as the second mathematics course, student teach:_ng, etec.-. '%he

fo]_lowmg objectives were identified for -the spgng mstruction&- - -
r’ :

. » - - . s .
' _ ~ 1. -Students'shaJJ. understand the 'mathematics -topics of th’”e :
. . -~ elementary school curriculum contained in the Spring course, N

w .

. . 2. 'Students shall make ‘appropriate selection of methods,
.o materials, and lea.rning activities for teach:mg 8 concept
: ‘ or topic., ’ .

£
. i ’ L * X = . .
- \ , 3‘? dents shall use more\ than one model or e)/;x{lanation in @ -
: - “te ching a concept or topic. _ o™y

. r./_‘ P .
.
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: ‘}L'-.'. Students sha].]. use appropriate \sequencing of torpics and
. / RS a.ctiv:lties in mathematics inétruction. s ) _ .\_

.
B
L]
-

. Students sha.ukrecognize nm.thematics in the everyday ]_'L\e of '
Tox 8. (Child. _.'. ) . .

N 1]
.’ : . v

6. Students sha.‘ll formulate problems a.nd solve them. ~
_ e 3 eStudents shall recognize ‘and use valid reason:l.ng and -
R R ) precise language N\

.' 8. Students sha.‘Ll ntify the needs ‘and lea.rning difficulties
: of individual s ents in the study of mathematics. °
. o Start ints for “the exploration of various a.lterna.tives by the

project staff were curr‘culum materia.ls, journal a.rticles, and presentations

by_ns1t1n§'.consultants._ A study of MMP ma.teria.ls was aided by two

visits to OSU.py John JeBlanc, dizector of the MMP, and bR 8 visit to

India.na University by the 0su faculty ass1gned to teach the MM:P in th:.s
| proj_ect. Experiences with' combined programs at M:Lchigan State University -
( including the MMP) were -sha.red by consulta.nt La.uren Woodby. Further
1ns1ght was provided by Roy Dubisch and Shirley Hil_'l. who gave been
active natiqnally in ‘teaicher training programs , and by Julius Goldberg,
who has had extens1ve experience with~Sov1et teacher tyaining programs.
The three alterna.tive approaches were" 1dent1f:|.ed as foJ_'Lows- o

Y ' . . Pilot A:‘ Integrated content and methods .with school experience

using MMP materia.ls. ' .

. N B
. Pilot B: Coordinated content and methods with. school experience
- o using non-MMP ma.teria.ls. | :

Pilot C: Separate content and methods with a probabil:n.ty

laboratory and- no school experience. e
VA o SN

21/




PilotA R PilotB PR P:LlotC

(MMP combined approach) (non-MMP combined (traditional approach)
B approach) .

h;EIGURE;l. Time Alloted to Content Mbthods, and School Experience by .

- Pilot Groups

-Figure 1 suggests ‘the apprOiimate emphasis on mathematics. content,
)
mathematics methods, and mathematics 1ntegrated school experience planned

for each of the’ pilots. In each case there was a total of lO quarter ’

hours of instruction. Of course, the nature of the combined approaches

g often made it difficult to distinguish between the. three components

accurately
The courses involved in the.pilot instruction are. described below.

Each course met for ten weeks; credits refer to quarter hours. Each

student enro§§ed in M105, E5(, and either E289 ar M29h dependlng on the

pilot group.
o . . o - , : RN
MLO5: - The first of two required five-hour mathematics content -
' ‘courses covering the arithmetic of the counting numbers, .
integers, and rational nmumbers, including applications to
probability and statistics using. a problem solving .

: approach. - Combinatorial questions and divisibility
i properties are included..

" E5027 - A three-hour methods course focusing on the curriculum
and instruction of mathematics in grades K=-6. Readiness,.



', sequencing, materials . selection and use, » a.nd eva.lua.tion
are: considered for the topics in Ml05 :

a E289: A two-hour field experience course in which university S

students tea.ch small. groups of children in the elementa.ry
' schools. o , . o _ ‘
M29h: A two-hour mathema.tics la.b developed to extend the study
owi L of proba.bility a.nd sta.tistics in an activity-oriented
setting S ..

o ° u- L oA

"The three pilots were const;ucted from the above courses a.nd ha.d the

descriptive cha.racteristics shown in Appendix A.. .. .

It shou.'Ld be .noted that proficiency in high school level a.lgebra. )

either by pla.cement exa.mina.tion or u.nivers1ty -coursework is a preg- -

‘requisite to ML05. "In addition 90% of the students pa.rticipa.te in .

. the Uhiversity's Freshman Early Experience Program (FEEP) in the schools

pr:l.or to ta.king these c&u.‘rses. As a pa.rt of FEEP students spend about
12 hours .per week for 9 weeks as observer/aides in elementa.ry school
cla.ssrooms -

Imlementation occurred Spring Qu.a.rter 1977 There was a ten-week

. 1nstruction period a.nd three hours of ’testing du.ring exa.mina.tion week. .

Each pilot met. ten hours per week. Pilots- A a.nd B were tea.m-ta.ught. :
with both instructors present in ea.ch class, while in P:Llot C the o

ma.thema.tics 1nstruc s the education. 1nstructor taught sepa.ra.tely

A 1ist of topics covered in the ma.thematics courses can be found in !
Appendix B. ~Results of the implementation are discussed under Goa.l lb

LA brief description of the three Pilots is given next..

: P:Llot A close]y followed the MMP booklets. Content a.nd methods ,

instruction primarily involved having students do the .activities in -

" - small groups under the su,pervisdon of the twoyinstructors. Typically

s

]
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. S . . . , . R .

' thisxinvolved the use of 1aboratory materials and elementary school
ﬁ textbooks.f The MMP slide- tapes were also used;fbr the units covered.; o
The pre-service teachers (PSTs) made two: visits per week to a traditional A
= elementary school classroom where they each taught a group of one,to oo
three children via an act1v1ty-oriented apprhach. PSTs made two or |
' three visits with the same children and were given greater responsibility
for planning the'activities for each visit., During the quarter they-’
"‘sequentially encountered children in most grades one through six. - -
Pilot B covered the same topics using a conventional content
textbook Nuffield texts, a collection of resource materials, and
‘conventional elementary school texts.» The approach'was more ' 1nstructor- B
oriented less activity-oriented ‘than Pilot A. The contegt and methods
.instruction was highly'coordinated, but fairly distinct, the~emphas1s was
‘;A dependent largely on which‘instructor was‘leading the discuSsion;l In
é | ._all there was a greater content emphaS1s and 1esser methods emphas1s:A
| ' than in Pilot A. The PSTs made one visit per week to an elementary
school featuring an 1nformal 1earning approach where\they instructed
small groups -of children via a 1earning center approach or tutored
. individual children. During the quarter they encountered children at
‘various grade’ 1evels.- | o '. |
Pilot C used conventional texts in content and methods to cover
ﬁthe same topics as Pilots A and B and was*supplemented by 1ndepth
1aboratory experiences in informal probability and statistics. The
} - instruction was divided into three parts taught by three separate f'h
. ' 'instructoji, Content instruction was presented in & highly problem-

solving oriented lecture-discussion formats Methods instruction was

\‘l‘ . . . : .
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. T was conducte'd“'-in a lecture discussion format sup;plemented'by

"' _ . -activities :Lmrolving standaﬁ'd methods materials. ‘ The probability-

statistics la.boratory was activ:Lty-or:Lented primarily content 1nstruction

and was in lieu of school experience. A sample of the 1nstructor-‘ -
Ve

' developed materials can be found in Appendix A.

Goal lb'- To compare achievement in’ content, achievement in methods
o i
and changes in attitude of prespective elementary school teachers
enroJJ.ed in three alternative content-methods preg:rams : I

The three alternatives described under Goal la were compared

z
AN ‘—'

during Spcr:ing Quart_er,- 1977. Initial characteristics of the treatment

.Vgroups were' de‘termined at th'e beginning of the quarter. Achievement in |

E content, problem solv:mg and methods and changes 1n attitude were

' ,measured\according-to ‘the procedures, described below. . Student assessment ) K

"of pilots was also obtained via course evaluations and ifterviews.™

Description of Sample |

-

' The population of students for the pro;ject included those prospective

T elehentaiy education ma,jors who .

’
N

l.‘v were attending classes at the main campus of The Ohio State

#

- . University during the Spcr:ing Quarter of 1977 y

2. had not previously received credit fo Mathematics 195 .

. .or Education 502, and_- . | -

O . o

3. registered for the ten h block of time reserved for ,
' this project in spring of- 1977 . ‘ o . :

- [N

The 95 students in this population were randomly ass:.gned' o the

' three groups. A few students did no appea_r after ass1gnment to -groups;‘:

and a few -stu_dents dropped the courses. These and others with- ssmg '

3

Ia% )
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da.ta on pre or post mea.sures were el:.mmated from the a.na.]ys1s.a T.he

sample uSed for a:Ll g:roup compa.rlsons 1nc1uded those sub,jects remalninéﬁ" ‘3'

’;;P_' - '“2._' FIRST YEAR

. T . . . ) . T g
v . » . . . . . .

P

a:t‘ter drppouts and m:Lss:Lng d.a.ta. subjects had beer{ elm:.nated. This

A\
' g:roup was 1dent1f1ed as the Finaé!. Saing . ‘l‘abléfl 1s a summa.ry of. the
' sa.n‘xp_les for the pilot groups. - . | ot N
PARIE 1.

/Stmnna.ry of F:Lna-l .S'am_ple

: _ Pilot - .P;i.lot . pilot \
“ A "B - C Total
Original Sample 31 32 32 C95
Dropouts . 3 2 . s 7 -~ 12
"Mj_ssihg Data - 3 3 6 12

'Final-SamQ%f : 25 27 19 71

The 1n.1t18.l cha.racterlstlcs of the subJects which were measu.'red at -

Initial Characteristics

«

the sta.rt of the qua.rter mcluded certa.m background 1ni“orma.tlon,

mathematics level, and a.ttltudes. :

student completed‘ a questionnaire, wrote a mathematics pretest, é(n_d»

i

respohded to an attitude i‘nventory. The questionnaire surveyed ‘the

f-'oJJ.o#ring background 'cha.ra.c“teristics:

\

o~ O\ ULEwW M

hge

— .
'

,Cla.ss standing or g:rade level . . U

College %de’ point average (GPA)
Grade expetted in Math 105 (first required content course)

. Grade expected in Education 502 (methods)

College mathematics courses completed (college math Ta.tlng)

_These courses were ranked as to level of mathematics.

Participation in a supervised school based field experience,
FEEP (Freshman Ea.rly Experlence Progra.m)
Sex -

On the f:Lrst day of the q_ua:rtezj ‘each

Vi*

oo
i

e

e
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9‘.';' Intention of tea.ching in an elementa.ry school :
10. Years of high school mathemdtics .
11. . Avera.ge high’ school ma.thematics course gra.de

The students imrolved in the spring program were primarily freshmen |
a.nd.sophomres. They were average to a.bove a.vera.ge students with college
'gra.depoint a.vera.ges around 2 50 to 3, 00 on, a f‘our-pomt sca.le. ‘Most
‘ of‘ the students a.nticipa.ted receiving gra.des of‘ Aor B foi' .both the '
"-Ma.th lO5 a.nd the Educa.tion 502 components of’ the progra.m. Genera.lly
their expectations were high Gra.des in the two ’cér\ses usua.]_ly
: a.vera.ge around C+ a.nd B+ respectively The coJ_'Lege level ma.thema.tics
' ba.ckground of "these students varied con51dera.b1y, but a.'.L'L students
sa.tisfied an elementa.ry a.lgebra. prerequisite a.s/ demonstra.ted e1ther by
’; . sa.tisfa.ctory performa.nce on the u.niversity pla.cemen.:t exam or by~ completion
of OSU coursework. A sma.ll number of' students indicated that they %
ta.ken pre-ca.lculus or caImJlus courses beyond the prerequ::.site; : Most of
7 .
the students ha.d been :l.nvolved in the CoJ_'Lege of Education early f‘ield
experience a.ctivities prior to’ registering for the Math lO5 a.nd ..
~Educa.tion 502 requirements. R ' _ -‘ ' Q“
Eighty-s:.x percent of the students were wo@an, most under the age ..
of. 21 « The students reported having had three courses 1n high school

' 'ms.thema.tics a.t the a:].gebra. I level or higher. Their Self-reported v

high school grade point a.vera.ge in high school ma.thema.tics wa.s genera.lly d
‘between 2 5 and 3-0 on a four-po:Lnt sca.le. Percenta.ge distributions. .
- for a-ll ba.ckgrcund varia.bles are given in Appendix c. | | |

| A Ma.thema.tics Pretes*t consisting of thirty multiple choice 1tems
;was also given_ on _the first day. The -_:x.nstrume_nt we.s desigried to »obtaa.n . E R
& measure of the _student's understanding of.' concepts and problem

v 0

AN



solving skills before'the course. - Not all problems.were chosen to

reflect the course contents\ For example, several prob%ems measured .

>

| the“&biiity of the student to translate ‘a written problem 1nto a
mathematical representation, there was a consumer item and one or two -

items‘to test for basic vocabulary Some-items posed elementary

o,

problems in topics contained in the course: set'operation, subsets,
.place-value, divi on of whole numbers, factors and multiples,

;integer arithm ic, order of fractions and decimals, division of

s

-fractions, ding decimals, ‘ratio and perceg§. and probability The

test statistics for the pretest are given in Appendix K. The means
'and standard deviations for background variables and the Mathematics'
Pretest are given for the final sample (n =71) in ‘Table 2. The seme
' data'for +henussing data subjects and the dropouts are given in '
Appendices D and E. f , o
} The s%bdents with missing data ranged from low to high in
. mathematics ability over all three pilots._ The equivalence of the
three resulting pilot groups was tested using multivariate and ’
univariate analyses of variance. The ~variables which indicate general“
.academic ability or ability in mathematics were grouped together. .The
‘correlations calculated using all available data-after dropouts are-
presented in Appendix F. These correlations indicate that these
variables rare generally relatedmk Multivariate and univariate analysis
ZZOf var{ance with these ~seven variables as the dependent variables were
;computed using the final sample.. The' results are presented in Appendix
b. No significant (. Q5 level) differences were found between pilot
- groups onuthevacademic background variables. " .

; ’ d

At
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- TABIE 2
ey

Background Variables and Mathematlcs Skills Pretest Means and
‘Standard Deviations by Pilot Group

SR ',"Pilot " piiet. - Pilot

. S 1 . A . B * . ¢
Variable - ¥ _SD X SD X SD
" Math Pretest . 20.68 4.00 21.18 3.08 . 22.05 2.55
“Class . 1.76 0 72. 1 70 o1 -i 79  0.63
‘Standing? 76 Odfe . 2. . A . -
GPAb o . 2,83 049  2.88 0,49 2,91 0.59
o Expected L ) C o _ v o
e Gradeb o - 3.;6 | 0.55 3fu1 : Q’?Z_ 3.32 o.5§;
'Expected o .] : R ' . G e
. E502 GradeP : . 3.48 059 R 3u56 £ 0.51 7 3.47 0.6;
- " College | ] S o |
Participation = o R L ' -
sex® . . : ' 1.80 0.1 | 1.93" 0.27 1.8 0.38
aget 1.12 0.33  .1.11 0.32 110 0.32
- Intend Teaching in | | DU :f‘ ' :
.Elemenl Schoold : 1.98 0.28 . 1.00 ofoo - .1.21 0.71
L E Years of . Y o o P
_ H.5. Math . ~2.80 " 0.91 3.00 0.83 — = 2.90 0.57
| Ayerage v _ .' - o C )
'H.S. Math Gradeb 2.76 9583'. 2'85, 0.72 : 2,63 .0,76 C
% 1 = Freshman, 2 = Sophomore, 3 = Junior, h = Sénior, 5 = Other \
P44 3=82=C1=D0=E" . “l=mle, 2= Female
© Range 1 thru 9, 9 = most advenced ' 1 = Under 21, 2 =21-2k,
d5 - Yes, 2 = No . L . 3=25-30, 4 = Above 30 -

B ) | . . . 29 )
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The remaining five background varia.bles

—'\
,Cla.ss sta.nding ' '
Pa.rticipation in Freshma.n Ea.rly ExPerience Hogram
- . Sex .
o Age

Intend Tea.ching in a.n Elementa.ry School

were grouped together. The intra.correla.tions using all a.vaila.ble data-
a.fter dropouts for these variables are presented in Append:.x H. Thesef
L va.ria.bles are: descn'iptive of the non-aca.demic background of the students
| < in each pilot group. Multiva.ria.te a.nd univa.riate a.na.lyses of variance
- with these five "varia.bles a.s the dependent va.riébles were computed for
the f‘inal se.mple and the results presented in Append:.x I. ..
| | The results of the nmltivariate and u.nivariate a.na.lyses of’ va.ria.nce
revea.l no signif‘ica.nt ( 05 level) differences in non-a.ca.demic a.bilities

~ or backgrounds for Pilots A B and C .

In addition to the ba.ckground survey and the M_athematics Pretest
the students completed an attitude instrument. The pretest at%% '

scores were obtained from the reSponses of the students to f’our semantic

 differe o ffving nine pairs of bipolar a.d;jectives.v The students
marked betwe hese adjective pairs in the position which descn'ibed T
their interest, perception a.nd/or understa.nding of these four areas-.
I. Ma.thema.tics_
1T. - Teaching Mathematics .
© III. Teaching Elementary School Children
IV. Elementary School Children 7
. . ’ - "h ]
: The responses were scored relative to the pro,jéct_ sta.f.f.‘;s percerption of
how the "ideal" elementary ma.themstics teacher would respond. The .‘sce.les,

a,nd"the weights a.ssigned to each response are presented in Appendix J.




s
o
E-J

!-sub,jects is given ln Append:lx L.

- Appendix M. The nnlltiva:rla.te ana.lysis shows a.n overa.ll s1gn1fica.nt

22 - | 'FIRST YEAR

The rolia.bilities for these sca.les a.re presented in Appendix K for the

.,
- 4 .

six times this’ instrument was Wd throughout the qua.rter. The”-
pretest attitude means and standard deviations for the final sample v'ﬁzg

are presented in Ta.ble 5 Slmmary of a.ttitude scores for mlssing da.ta

1

<)

The pretest a.ttitude sca.le scores were. subjecfted to one wa.y A

nmltivaria.te and univaria.te analyses of’ variance to check for 1n.1t18.1

: dlfferences between Pilots A, B a.nd C. The results are given in -

(p°< o. 016) difference in the a.ttitudes which ca.n be tra.ced by 1n8pection

of “the univa.riate tests to the a.ttitudes involving chlldren a.nd tea.chlng

” chlld.ren. The results of the post-hoc a.na.lyses of the group means are

reported in Appendix O. L

Ana.lysis of the pretest a.ttitude responses lndlca.te tha.t students

: in Pilot B had lnterest, perceptions a.nd understa.ndings of tea.chlng

elementa.ry school child.ren more nearly, idea.l than did those in Pilot
c. It is a.lso evident ‘that the Pilot A students had 1nterests,

perceptions a.nd understa.ndings of elementa.ry school children which were

. more nearly idea.l than did those in Pilot B. The correla.tion between

attitudes toward elementary'schoolf_children and toward teaching

‘elementary school children was "'only 0.08 'f-'not significant (see

and the lack of correlation reported'abovevthe Teaching Elementar&-

Appendix P). Due to the. differences on the. pretest sttitude scales ;

School Children and Elementary School Ghildren pretest attitude scales'¢,,

E were selected as cova.ria.tes for the a.naJyses of the posttest a.ttl.tude

. mea.sures.
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B Content, Methods, end Problem Solving Achiew Pt - SR
The cognitive criterion measures for thi pro:ject were as follows:

A Mathematics Concepts Test. (see Appendix Q) ‘
. o B. . Methods of Teacling Mathematics Test (see Appendix R)
PR o C. Mathematics Problem Solving Test (see Appendix S)

Copies’ of the item statistics are included in Appendices Q,, ‘R, Se . The i

0% N \

7 sumary statistics for these’ tests &re given in APPendlx T. . The

Y frequency distributions are given in Appendix u. -Students ha.d 55 m.1m1tes

-

to write each test. - " o . | . : e
The intent in the preparation of these measures was to include
vitems to ass%ss the content of all three pilots. Same of the ;items

-

were designed to assess elements of the pro:ject which all. three . - i '

pilots had in common while other items were relevant to only one or -
two of the pilots. As- would be expected with such an instrument the

internal conS1stency reliab:.lities reported in Appendix T are low. -
\

' 'The mathematics concepts were more consistent across the pilots than
were the problem solving or methods components as is réf’lected by the
' reliability Undoubtedly the qual_'l.ty of some of the items 1n the

'instruments also contribut to the low rehabilities.-

- X

.9'

The Mathematics Concept Test wa.s a 36 item test cons1st1ng of

A.~ Nineteen mu'Ltiple choice items with only one correct ‘choiee
B. ' Five multiple choice (multiple correct answer) items '
'C.. Four matching items -

D.. Eight items involving more extensive answers by students

The eight items in D called.for listings, proofs, solutions of problems,

~and application of the mathematics. The Mathematics Concepts Test was

constructed using the topic outline ( see Appendix B) for the* mathematics' i o B
coinpgnént of the pro:ject. The max:l.unzm possible score on’ this test was - - \’
S : Lo

2 . ‘.!d . R .. . a

.,. t . ‘ ‘._ 32




44 and ‘the mean -across all pilots was 30.1. _The average difficulty
r/oss all items was .28 which means the students overall experienced
& T2.percent’ success rate on this test. : — ‘

.

“Ihe Methods of ‘Teaching Methematics Test was & 20 item test

consisting of ' ) x N
A, Twelve multiple choice items with only One correct
response per item 4 -
B. Flve true-false items
. C. Two multiple choice items with multiple correct reSponses
. Do -One free reSponse item.

¥

The conmtent of the methods Ainstrument included

g Selection and sequencing of activities (4 items)
Use and understanding of manipulatives (5 items)
Detection of error patterns (5 items)
Selection of models for instruction (1 item)

_ Equivalent representations of problem statements (5 items)

1
L]

: All items were scored as right or wrong except for the free reSponse

.,item which was scored fram 0 to 2. The maximum possible total score -\vv

"was 21 and the mean across all ‘pilots was 13.9. The reliability was
very low ( 42) due in part_to the varied coverage of topics\by the ’
-three pilots and in part to the quality of the items.

The Mathematics ProbIEm Solving Test was a lO'item test made up

¢ “
b

of two parts-

Paxrt I: Items l 5 for which students were instructed to
’ ‘a.ttempt all five .

Part II- Items 6 -10 for which students were instructed to work "
as many as they could in the time available. s

s

-

The problems were chosen to be in-the spirit of the problems students
‘had solved throughout the course but did not repeat any problem students

had encountered in the course.- Each of the ten problems Wwas given a

13

\
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‘maximum poss1ble score of' ten.’ This resulted in a total ma.xi:mm

possible score .of 100. The three M.'.LO§ instructors jointly set the

’ g’ra.ding criteria’ for each problem. They then split wp the problems '

for gra.ding so tha.t a.]_'l. students -responses. to a given problem were

rea.d by the same gra.der.. The mean score a.cross pilot groups was ll-O 0. -

Ld

The reliability ( 58) is effected by the testing procedure used. The

’

all items were not a.ttempted by a.]_'L students, the 1nternal consistency

' estima.te is lower than if all items ha.d been a.ttempted by all students.‘

The mea.ns and standa.rd devia.tions by Pilot Group for the post test
measures. of ma.thema.tics concepts, methods of’ teaching ma.thema.tics, a.nd

problem solﬁng skills for ma.thema.tics are pre sented # Table 3.

ra
’

~ - v

TABLE 3

"~
Means and Sta.nda.rd\pevia.tions for Concepts, Methods »and Problem
Sol\rlng Post Tests.by Pilot Group (Yea.r l) ’

N

. Pilot L ,Pllot : T P:Llot .
Fah B | c ~
‘n=2  n=27 _ n =19
. vVarieple - X s, X .s_  _¥_ s
Concepts 26.56 6.09  33.00 5.30 . 30.32  3.97
Wethpds - 1.8k 232 1.0h 252 13.26  2.16
Problem. P o - '
Solving 3,6.'20 10.9% | 3_9.7&_17.25 | 42,53 13.81 B
ek o Vo

1\ one-wa.y m:ltivaria.te a.na.]ysis of va.ria.nce with three levels
(Pilbt.s A B and C) was’ computed for the Concepts, Methods and Problem

Solving tests. The results are given in Table.k.

- -

[

. S0
students tended to work on dlfferent items out of the last five. Since_

A



k TABLE oo L%

‘o

'tiva-ria.te Analysis of Va.ria.nce for d%hcepts, Methods, and
oblem Solving Criteria. Differences Among Pilot Groups

Multivariate -
(3 dependent variables) . F(6,132 : - . o PS
7.1222 -0 - 0.00L
Univariate varisbles F(2,68) . My PZ
Concepts o 9.68% . 270.361 0.001
* Problem Solving

 221.510  0.348

. R _
A’significant nﬁﬂtivaria.te effect was found (P < .001) ~ The

univariate a.nalyses of va.ria.nce resulted in sign.ifica.nt dszerences on
the Mathematics Concepts Test (P < .001) and on the Methods Test'
(P < .095). To further isolate these effects, Scheffe’ Eomparisons are

given in Appendix v.

 The comparisons of Pilots A B and C on the conce-pts measure
-ﬂindicate that Pilot A was signlficantly lower: (§ < .01) than Pilot B.

'Pilot A was significantly lower (P < .1) tha.n Pilot C. Pilots B and

C~were not? significa.ntly d.ifferent. (See Table 3 for mea.ns.) RS

ouéa.risons of Pilots A, B and C on the methods mea.sure

A

'indica.te ‘& difference between the means for P:L'Lot Aand C (P < .l)

with Pilot A greater. No other differences were fou.nd. '

Due to a.ppa.rent violations of homogeneity of ve.ria.nce for the
&

problem solving variable a Kruska.l-Wa.lJ_ls nonpa.ra.metric test was ma.de.

A Chi Square. Value of 3.86 (P < .11;5) resulted. The nonpa.ra.metric tests

produced results consistent with the a.nalysis of va.ria.nce.

35
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B
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Correlations of the criterion measures with the academic background
_ variables and with the pre and ‘post attitude meagures are given in

Appendices W and X.

) Attitude Changes ‘

: Students responded to the attitude 1nstrument every two weeks in

addition to the pre and post measures " The means_and standard dev1ations.

'TA.'BIES.

. Means and Standard Deviations for Pre and Post Test
Attitude Scales by Pilot Group

- .

_Pre - - Post

" Attitude Scale ~_,‘,var1Ab1e‘ . n X SD X SD
Mathematics® - Pilot A \) 25-  30.36 4.20 32.48 4,12
o . Pilot B 27 30,96  L.47 '33.15  3.99
Pilot C 19 - 29.47 3.5 - 32,74 3.66
% Overall - 71 30.35 32.80 :
Teaching : Pilot A . 25 . 34.20 2.65 . 35 16 2.21
Mathematics® =~ Pilot B 27 33.30 3.26 . 34.93 3.09
‘ , . Plloet C 19 '33.47  3.26 . 3t 72 2.28
| o~ v.Over_al_l 71 . .33.66 | DR L LR
Teaching Pilot A . 25 © 35.8 341 35.00 3.80
Elementary . . - Pilot B .21 3.8 3.1k 36,59 2.27
School ' Pilot C 19 . - 35.47 45 T 35.11 3.6
Children® - Overall .71  .36.49 35.63 »
Elementary ~ . Pllot A= . 25 . 32.92 2.38.  +32.32 " 2.66
- School - . ‘Pillot B . .27 31.04 3.16 - 30.70 k.07 -
Children® . Pillot C . - 19 32.00  3.43 - 32.42 3,55
S '~ Overall © Tl 31.96 . 3L.73 -
®Mascimum k2
bMaﬁimum~='h3.

cmm =38 36



_ for pre and post test aftimdés are given :i.n'Table 5 " The efféct of
a.d,justing the post test mea.ns to account for :Lnitlal differen;es is ..
‘ shown in Appendix Y. The results of the nmltiva.rla.te and umvana.te
' analysis ofﬂ'.c.ov'a.ria.nce for the _a.ttltude‘ measures t}re given ;Ln Appem_hx
. ‘There were no significant G;iffeigni:es in f.he _effecté of Pilots A, -
B and C on studénts ‘attitudes th mé.thema.ﬁics, toward teaching math-
| ‘ema.tlcs , toward teaching elementa.ry school chlldren, or toward. elementa.ry
" school children. o . L - - -
In a.dditlon fo comparing. the three pilot g:roups on the fou:r "post
‘a.tt_ltude_ scales, a.n analys;s of a.tt1tude_cha.nges _for’ the comblnfad g:rorups.‘
was ma.de in'Table 5 the pie a;nd'post'test a.ttitude, sca.le mea.ns are give_ﬁ
for each pllot group - sepa.ra.tely and for all three comb:.ned. Ta.blé 6 is

a sunnna.ry of the ana]y81s of va.rla.nce of cha.nge in a.ttltude over t:_me

TABIE 6

. 'Analysis of Variance of Change
in Attitudes with Respect to Time .

’ _Attitude -(Pre -Pos‘l;). Mea.n'Squé.res ) " af . F o __:

__Ma.thematics . 220.870 - 1 27_.003 ~.001

.. hﬁ:.:ﬁhemigi;cs _ | 57.238 © | 1 | 11’959 y | '001 .
gziocﬁnghﬂfﬁ:’;tary o278l 1 _2.53% '.116'”__.
Elementary Schooi | R - 1;.01é a .'_1 ' .258 .‘ .613,

: Chlldren
Signiﬁca.nt posrbive changes (P < .001) wer /e/ found over all g:roups for

the Ma.thematics Attitude and for the Teaching Mathema.tlcs Attltude.

<
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Because of the high incidencev of missing data for the a.ttitude

i

'4’sca.1es during the 5th a.nd 7th weeks, only deta for the pre, 3rd, 9th,
- ‘and post,testing times were used for fu.r‘pher investlgation of a.ttitude
L cha.nge duzfing the qua.rter. Plots of the means ‘of the Mathematics a.nd
.Tea.ching Mathematics sca.les were made ‘by pilot by testing tm
‘were computed using only those students with complete da.ta. for all ‘fou:r

N
o reported. testing times. The plots are given in Figures 2 a.nd'3.

P'
36 - 35 -?\/ o . : | 4
! : e
A . > —
- *\ : 3‘+ L 4 ) . -_/___‘— : /‘/
* T g = -
32 - L /— 32 -
B e 7 ‘ ‘ : ,
o) A ——=" IR S R
{rc—" | - | | |
28 - 28 -> .
A : 4 - ' o . _ v ) .-
Q’Qé‘.. ‘ Neutral Line . » . 26 + Neutral Line
. 3 — ,
2k 4+ - 2h 1
224 : oAt
- . bemm : SRS § A | . 4 - 20 b t 1 /] } 4 Co
20 Pretest " Week ' 'Week Posttest ~ - Pretest. . Week ''Week . Posttest
. .2 8 ' C 2 8 ‘ :
FIGURE 27 Attitude t Mathe- FIGIj'RE 3. Attitude toward Teaching
"matics with Respect to e Mathematics with Respect

Time by Pilot Group ’ : - to Time by Pilot Group -

”~

38




e

\

3 . - . FIRST YEAR .

Student:Assessments'of Pilots'
. . ,

All students campleted an evaluation form on which they reacted
to statements designed to'measure attitudes toward the courses in_

mﬁthematics and in methods, the course assignments, the field experience

-

or 1aboratory, the extent of integration in the instrdcﬂion, grading
procedures, and individual instructors.' |

A1 the evaluated areas in all courses (M1Q5, EMC502, EM0289, M29h)

" were average to high The Pilot A instructors received the highest

rating of the three on the items measuring the extent of integrated

f instruction. There was variation in the students perceptions of the

seven. instructors involved. . f - _ - K.

In addition to the evaluation forms which were filled out by each

student five students were chosen at random from each Pllot ‘and

"‘interviewed by members of the evaluation team, Anaxysis showed these

students to be typical in terms of -scores on the math pretest and all

~ other pre-course.variables. The students{in each of the pilots felt

that they.had grown in their'knowledge-of'concepts, methods, and problem

solving and in their attitudes toward mathematics and teaching Students \_

in Pilots A and B felt they had gained in knowledge of and attitudes
toward children. _The students’ in Pilot C did not perceive these changes.

In the interviews students were'asked,to'critique activities;.

.materials,-and;organization for the areas of Mathematiés Concepts -

/

'Learning, Methods Skills, and Field Experience. The responses were in

all cases’ positive but with Pilot C consistently lower. Pilot B

students who were interviewed indicated\that their field experience had

not been as worthwhile as expected.

Lo
LS
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Students were asked to- rank order the four following statements

according to their own opinions of their importance and according to -

“

the_importance assigned'in.their courses.;i

1. Selection and sequencing of learning activities based on
the mathematics.

2.- Selection and seqQuencing of learning activities based on
the characteristics of the children. ' .

3. Understanding of the mathematics concepts. U "l,f

h. «Interaction .and commnnication with children.

Students in the Pilot A interview.sample-thought that uhderStanding .

of-mathematics conceptS‘should have had.the highest importancefbut that’

y -
A - 7

in. fact, selection and sedE;;;IE@?Sm learning activities based on the ,

mathematicsvdid. Pilot B students felt that interaction and communication,
' _'With children should be most- important but that uﬁderstanding mathematics Y

concepts.had been. Pilot o students gave understanding of mathematics ','
1concepts'as,both their highest priority and»also the emphaSis of their -«

- courses. . Pilot C and B students felt a higher importance should have

*

been placed on interaction and’ communication With children. All three.
pilots felt that too much emphasis was placed .on the selection and

, sequencing of learning E”tivities based on the mathematics. o

The 15 students in the interviews were asked two questions about _

the programs in which“they,participated.

)

v 1. Would you participate in a project like this one if the :
' ‘chance to do so came up again? ' .

2, Would you recommend it to your friends9

The mean responses by pilot are given in Table'7. - . .
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Mean Responses to Program Evaluation Interviem
' Questions by Pilot Group (Year 1) . -
LT . .. ] Pilet ‘Pilot ‘Pilot
A | © % . Question 1 4.2 | 2.6 .

L gessenz | a4 | e | es

_ (Scales certainly not 1 2 3 4 5 very certainly)

N
[}

- The 1nterv1ew data suggests that’ students in Pllots A and B v1ewed the

: program more p081t1vely than d1d the students in Pllot C.v“

e

- Summery of Results'(Year-l ofgstndy)

M1, A s1gn1ficant (p < .OOl) multlvarlate dlfference among Pllots on

.
o,

", the post test cr1ter1a (Concepts, Methods, and Problem Solv1ng)
was detected. This effect prlmarlly 1nvolved the Concepts (p < .OOl)
and Methods (p < .l) cr1ter1a. . ‘ : l,w»;g
T2, A significant (p < .01) nnivaria.te diffefence_'oetween Pilots A and
- B on Concepts was detected. This difference favored Pilot B. o
3. ‘A significant (p < .1) univariate difference between Pilots-A and ~ . -
]a '._ C on Coneepts was deteécted. This diffErence favored Pilot C. .;' .
. © “4. A significant (p < .1) univariate difference between Pilots A and

i . L oanethods was detected:, Tﬁis'difference favored Pilot A. o Hj.‘
By : R ) . . Ce

[

5. No s1gnif1cant (p < W34) univarlate dlfferences among, Pllots A B

and C on Problen Solying were detected.. . . RS

7




- Iimitations

6. A signiﬁcant: e 5 .016) multivariate ’di'fference_va.mohg‘:.Pi’J:Otst on
: the:pretestfattitudeYScales'was detected.. Thisléffect primarily
;involved the Teaching Elementary School Children and'Elementary |
- School Children scales. (Tb adjust for these ihitial differences
a:these two scales were selected as . covariates for the analySis of

e

"the post test attitude measures. )

1

:_7. A Significant (p < .001) pos1tive change in student attitudes

B ntowards Mathematics was detected" in all three Pilots combined
b

- 8. A Significant (p < .OOl) pos1tive change in student attitudes

'towards Teaching Mathematics was detected in all three Pilots

‘ comhined.ﬁ

9. No'gignificant'(p < .2h) differences in studegt gttitude chan es
‘were detected a.mong Pilots A, B and C. .

‘

.10, The students in Pilots A and B Viewed the program more poSitively

than did the students in Pilot C.:

°

In reflecting on the project" i st year,’certain limitations ’

. \deserve comment. Aside from the usual concern for satisfying the .~?~"

premises for the application of some of the - statistical methods which
hawe been employed in this study, there are _some limitations which may

bear on the findings. :

*.
~ -'

Foremost among these is the teacher variable. A single team of two

or ‘three teachers taught the students in each pilot. ‘Hence it is possible'

l '} ﬁ

=that<the,dif;erences which occurred are in some measure attributable to

" iw o
e s [N .
4 E2R o, ar
L

F.. ' -
. L
. . o . . . _
"
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'.'the teaching teams rather than ‘to “the approaches themselves. .- Insofar
as possible, assignment of 1nstructors to treatments d1d however, o
attempt to match the background and preferences of the teachers with .n
'the approaches in order to present each treatment most favorably :g
The matching of 1nstructors with treatments cén be’ illustrated by
‘the rationale’ for the partlcular ass1gnment of teachers from the
mathematics department to Pilots A, B and C. The Pilot A (1P
" instructor had participated in the development -lof the MMP 'material's\'.
-and -had taught using this approach.prev1ously The: 1nstructors of o
.Pilots B and C were 1nstrumental in the development of current verslonn
of the mathematlcs content course at the Oth State Universlty and were i
experlenced 1n teachlng this course. AT of the 1nstructors had
.experlence in teachlng mathematlcs to elementary school chlldren as
;_ - well as to prospectlve elementary school teachers. . '_: N
| Student course»evaluatlons neveftheless suggestedkdifferences
among the treatments in the perceptlon of teachers by the1r students. )
It is difficult or 1mposs1ble to ‘identify.the "extent to whlch 1nstructors.
; and treatments affected each other.’ Further 1nS1ght 1nto theaeffects 4
of the teacher varlable ‘was prov1ded by the repllcatlon of the/study
being conducted durlng.the pro;ect's second year._
A second poss1ble limitation 1nvolves the 1nstruments used in this
» study. The pauclty of- establlshed 1nstruments (partlcularly those whlch
'_;measure knowledge of the methods of teaching mathematlcs), the . tlme |

lconstralnts and the l;mlt on resources obv1ated thorough pllotlng of

“a

1nstruments during the fifst year.

»

It should be noted that emphasls was placed on prov1d1ng a concepts
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which°were primarily MMP" and non MMP "

inStrument which measured the mathematics common to the three treatments..
For example, though 20 percent of Pilot C instruction wasjdevoted to the '
probability and statistics laboratory which was unique to that approach

the content instrument did little to probe this area.__The authors feel 14 )

that the instrument's concentration on content tommon to the three

o treatments may “have introduced a bias disfavoring Pilot Cye which covered

'

the most topics, and favoring\Pilot A which covered the fewest topics.

O

Test statistics indicate that some of the greatest shortecomings

were present in the instrument used to measure methods.H It 1S’ a primary

\

goal during the project's second year to refine all ofithe i struments;

-

.

particularly the methods instrument. -
A third poss1ble limitation arises from the fact that there was

a commitment by the project to render- dichotamous approaches With regard

'to the MP. Pilot A was to be "all e and Pilots B and C were to be

no*MMP It may be that strict adherence to the GXlStlng form of “the

' MMP materials in Pilot A (a philosophy not necessarily consistent with

-

the materials themselves) resulted in introducing a bias against Pilot A,

inrthat Pilots B and'C were not similar%yfrestriCted. The second phase

of this study replaced the "all MMP vS. no MMP" treatments by approaches

L

A fourth limitation of the first year study is the. relatively -
ort duration of the treatments.. The JhiverSity s quarter system
imposed a constraint in that_it was impossible to maintain treatment. R
groups  intact for more ‘than eleven weeks. The.conclusions reported B

herein are reported for a single one—quarter implementation, however,‘

_the second year of the proaect replicated the study by extending the.
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experience to'two quarters. . - 7 ’

Possibly a bias was introduced by a Hawthorne effect. Wﬁen students

¢

in Pilot c }f"ned that they would not have a School experience -~ a

» B

_ feature generally v1ewed With enthu51asm by students == their att1tudes

mayehave been adversely affected.- They may have held preconcelved

opinions regarding the relative merits of the three approaches which

contributed to their v1ew1ng Pilot C less favorably ThlS may have

contributed to the higher dropout rate for Pilot C.

Finally it must be noted that the schools used for the field

'exﬁerience were selected on.the bas1s of proximity to campus and
willingness of the Principals to involve their schools in the project.

" Pilot A was assigned o a traditional elementary school and fPilot B

to the Columbus designated alternative informal school. Thus tﬂi}e was
a marked difference in these two experiences. In addition, the lack .
of experience of the Pllot B preservice teachers with nontraditional

schools caused some to be uncomfortable in that environment.-_. -

.

oL
~

45
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Goal 2: ‘To. de'v'elo;p,' implement, and evaluate a model program
B . . , . . .

‘involving large nu'rﬁbers_ of preservice teache_'rs,_.

N Development

During the Spring and Summer Quarters of 1977 the project staff

analyzed the date from the spring experimentation,’ shared their

judgments on the various aspects of the instruction, took & realistic

~ look at University resources, and made decisions for ‘the instruction

of seirerel hundred students in c‘ombi_ne'd programs during the Academic

contributed to a genera].‘l.y su esst experlence for most students

during yea.r 1. This may have accounted in some mea.sm'e for the pos1t1ve

"'cha.nges in attit\%de toward ma.thematlcs and t)owa.rd tea.ch:l.ng mathematics, -

One a.dditiona.l goal determned for the second yea.r ‘of expern.menta.tion
was’ f:.nding forma.ts for ;.ns;ruc;t_lng large numbers of students w:.thout
sacrificing the positive attitude changes that were achieved in the

%

small group instruction.

16
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-

rAmong the features the ,staff wished to preserve from the first _ 3
year's program were = . o |
- 1. .coordinatig%fof content-and'methods instruction,

2.‘.inclusion of a school experience component coordinated with
the content/methods instruction, and

3. inclusion of a 1aboratory experience in the content component.<

An additional consideration for . the second year study was the sequencing
of the course, this time to include two content courses. (instead of one
a% in the first year experiment), one methods course, and one {&n}d
lexperience course. The staff concluded that another feature ofst e,

_second year stpdy should be B L } » '3\\*

oy : .

L, completion of one mathematics content course before sé.ﬂ@nts
enroll in.a course ih methods. _ T
. . ‘ -rlii?““ Tk

The advantages of offering one mathematics con;gg; coursa

the methods course together with the desirability o? og£e~

described below. Each course met for ten weeks; cre‘

hours.

Quarter I (Winter 197@-

ML05:
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I AR ;'_, Quarter II-(spring~1978)

TMJ;'OG: - The, second mathematics content course covering (during

spring 1978) the whole mmbers, méasurement, and trans-

K . S !
: formational geometry S S :

E502£ A threeJhour methods course focusing on the curriculum
and instruction of mathematics of grades K-8 1ncluding
readiness, sequencing, materials selection and use,

: _ and evaluation. S _ -

E289: A two-hour field experience course in'which university

students teach small groups of children 1n the

. ¥
elementary schools. _

‘be found in Appendix AA. j' | R

As was stated eariier in this'reﬁort,‘proficiency_in high schooi
. 1eve15a1gebra either_bv.tlacement examination or university'coursework
is a'prerequisite to MLO5. In addition 90% of the students participate

J
\ : . in the Freshman Early Experience Program (FEEP)‘an the schools prior -

-to taking these courses.
Though there was agreement on the four features. for the second _

year study listed above, the staff recognized a need for further comggrisons

o t | »~ ;) L i 48 ) | B
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of materials and specific tea.ching'formats. Limitations of the first

yeax. experiment, such as’ the inwolvement of only a few teachers: per
treatment . a.nd the connnitment to render dichotomous a.pproa.ches with rega.rd
) th the MMP, pz:ounpted further experimenta.tion. In the interest of glea.nlng
‘more informa.tion tha.n the proposed ca.se study of a single program cou.ld
'prcrvide s the sta.ff a.ccepted the burden of- developlng, 1mplement1ng and
‘ evaJ.ua.ting two exa.m;ple progre.ms . 4 _ P ‘

The difference in the two vers:Lons occurred in the second quarter E

block, when the students were divided into two g:roups of roughly equal '

ize:

¥

Group X: Integra.ted content and methods with school experience
"~ using Pr H MMP materials..

o Group Y: ' Coordinated. content and methods with school exper:Lence
f . 'using non-MMP materials.
. The schedule for the mathematics-related curriculum for the second .year'
of the study is summarized in ;Fiéure 4. Further details are provided below. -

Winter 1978: _ M5 N
‘Spring 1978: | ‘MLO6 : - ) Mo
E289 - o - E289
Group X ¢ S Group ¥ n
(Primarily MMP) I .(non-MMP)'-'

" Pigure 4. Schedule for the Mathematics-Related Curriculum
: for the Second Year Study.

I
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' implement_a,t‘ion» |
. . Over 306 studentsremstered for the Winter Quarter MLOS course.' The i
course was ta.ught using a convention&'!. text (Begle) in “the - format of three
' lectures, one problem session, and one extended la.bora.tory session ea.ch
.,week. Experienced fa.culty members in thg ma.thema.tics depa.rtment coordinated |
the course a.nd gave “the lectures to- groups of. a.bout one hundred. Tea.ching |
a.ssocia.tes were utilized for problem sessions a.nd la.bora.tory sessions
..'which a.ver&ged a.bout 25 to 30 students ea.ch. This pa.ttern of instruction
- is connnensura.te with depa.rtmenta.l resources for most of its elementa.ry
- courses. . ‘
Approxima.tely 155 students enrolled in the Spring Quarter block.
. | Demands on fa.cilities re‘quired/\tha.t c:Ls.sses meet at various times
. throughout the day. Group X cla.sses, met within the_8.30 AM. -12: 30 P. M.
time span. Group Y cladses met witﬁin the 10 A.M. -3 P.M. timé spen.
An effort was ma.de to a.ssign students ‘to treatments ra.ndomly, but time
- conflicts a.nd certain quirks of the University's computerized schedu.ling -
process ,jeopardized the ra.ndomness somevi'ha.t.
The MMP units used by Group X were Numera.tion, Addition and Sub-
| 'tra-ction, Multiplica.tion,a.nd Division, Ra.tion.a.l Numbers, Mea.surement and .
‘ Tra.nsfonnational Geounetry. The c.hoice of' the last two units added .‘
geometry to the pro,ject's experience m.th MMP materia.l which was not
| part. of the fir,st pha.se. The ma.teria.ls were a.ugmented by the ma.thema.tics
text used during Winter Quarter to aid in prov:l.ding the student with
definitions, uniﬁring topics whic.h are fra.gmented in MMP, and focus:.ng
| more attention on, underlying concepts. In addition, the MMP materials

" were supplemen?d by instructor handouts in the d:rectiogl of problem '

-
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solving and certain methods topics such as learning theory.l The
.students in Group X were divided among three classes, each taught ‘three
_ days per week for 108 minutes by an 1nstructor from mathematics and,two
. days per week for 108 minutes by an 1nstructor from education. 'Sixty
minutes of the time - spent w1th the education 1nstructor each week was
Agiven'to school experieni'-about 30 minutes With children and 30 minutes
?for transportation. In order to get a comparison relating staffing
patterns one of the three sections was taught by two faculty members,
one was taught‘by two teaching associates, and a third by a faculty
member and a teaching associate.
Group Y was taught using conventional texts to cover the sa%e
_material in a format close to that used in the Winter Quarter mathematics
course., For the mathematics instruction the students in Group Y met
- each week together in three h8 minute lectures and were divided 1nto
. | four smaﬁler groups -each which had one 48 minute problem session and
- . one 96 minute (or less) laboratory per week.‘ For the ‘methods 1nstruct10n'
; students met in small groups with a faculty lecturer/coordinator for .
_ 108 minutes per week and withkteiching associates 108 minutes: per week. .
i.In’addition about 90 minutes -per,. week were given to school . experience-
about 60 minutes with children and 30 minutes for transportation.
A summary of instructional time by Group is given in Figure 5 It
should be observed that there was cons1derable 1mbalance in the appropriation :
of time between groups.

\

. - . N\

A
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. Group X  Group ¥ |
Content : ; o 32[,_. _ 282

?
Methods ~ .. 156 216 '
School experience .. "30 - 60
* Transportation . . . -_30 - _30
' R ; - L. 5hko ‘ 588

-

- Figure 5. Approximate Minutes per Week of Ingtructiona.l

Time to Program Components by Group (Yea.r 2)

-

Eva.lua.tion

To, provide a ba.sis for counpa.rison of the t'wo alternatives described

ea.rlier, da.ta. was collected throughout W ter a.nd Spring Quarters, 1978

a.ccording to “the following Schedule-

+ 1

2.

..5.

Assigmnent to trea.tments was fina:l.ized at the end of W:Lnter Gma.rter. o

Initia.l ba.ckground cha.ra.cteristics were determined a.t the
beginning of Winter Qp.a.rter.

Scores on & common final exa.m administered at the end of
Winter Quarter were used as & pretest of mathematics
content for the Spring Quarter study )

Changes in attitude were measured at intervals throughout“
Winter and Spring Qaarters. _

" Achievement in content, problem solving, and methods was
measured at the end of Spring Qua.rter.

Student a.ssessment of Groups was-obtained via course _
eva.lua.tions and interviews at the close of Spring Qua:rter.

@

Of the 155 students enrolled a.t the beginning of’ Spring Qua.rter nine -

dropped out within ‘the first two weeks of the quarter, one from Group X

and eight from Group Y. An additional nine ‘students were deleted froni

the study beca.use ‘of missing data, four from Group X and f:we from Group

'Y . The final sa.mple for the second yea.r study consisted of 137 students ..

.‘.‘“

: sfo%tfnom data was. complete, 68 from Group X and 69 fram Group Y.

~ ’ 52 : >\."

-
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T
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 Theé initial characteristics of the subjects which had been mes.sured _

.at the start of Winter Qua.rter were the eleven ba.ckground items listed

on page 17. A summ&ry of this da.ta. is provided in Appendix BB. It was.

. found tha-ﬁ\students in Group X bad sigm.fica.ntly (p < 027) lower grade-

' point a.verages had significant]y (p < OlO) less pa.rticipation in’ the '

Freshma.n Early E@erience Progra.tn ‘had s:Lgnifica.ntly (p < Ol ) lower
."lass standing, and were s:Lgn:Lfica.ntly (p < .050) younger than the
‘students in Group Y.
Final exam scores for the common Winter Qua.rter mathema.tics course.
' -were.'used as a pre-mea.sure of ma.thematics u.ndersta.nding for the Spring
'_Qp.ca:ter :study. The test consisted of 50 objective type items and 12 |
subjective type items The test a.nd its statistics can bq\_gu.nd in
‘Appendix CC. The mea.n for Group X students was lower (no statistical
' significance | p< .lh8) than the mean for Group Y students.
Attitudina:l. measures were te.ken at mtervals during Winter a.nd
Spring Qu.a.rters once a.ge.in us:.ng the a.ttitude sca.les listed on pa.ge 60
gé detailed in Apjpendix J. : For. purposes of the study three of the

. a.p_plica.tions of the a.ttitude mstrument were 1dentif1ed as. the pretest

- ."-‘midtest a.nd posttest f‘or the Spring Q,ua.rter study. These were - '

. a.dministered a.t the conclusion of Winter Quarter, in the fifth week
of Spring Qp.arter, and a.t the conclus1on of Spring Qua.rter respectively

" --The results of' the a.ttitude mea.sures and the test statistics for the

_attitude in*strument are- suma.rized in Appendix ID. An: a.na.lys:Ls of the '
. pcretest a.ttitude scores showed an’ initia.l d.i.fference (p < .038) on the

~_ Teaching Elementary Schcol Children Sca:Le fa.vorins Group Y. The a.nitia.l’f-“.

-'-;-""-.d erence on the Me.thematics sca.led approached significa.nce (p < 135 ):'
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also fevoring Group Y. (See Appendix EE. )

Emmination of the background ini‘ormation and , the results of the

 that the groups involved in the second year of the ‘study were equlva.lent.. -

®

. _ _ : \ .
Evidently, thé schedule 'c.ha.nges resulting ﬁ'om time confli¢ts led to

_nonequivalent groups in terms of these variables. In an effoft to

" " correct this deficiency, certa.in Yariables: were used a.s cova.ria.tes in

BN

~the subsequent analysis. . :

—
. The cogn;ltive criterion measures were redone i‘or the second yea.r
stud,sr Items from the first year's: instruments were screened using the |
item a.na.lysis results and releva.nce for the second yea.r study.. The
sa.tisfactory items formed & core. which was supplemented. by new 1tems
resulting in the Content Methods, and Problem Solving instruments

found in Appendices FF,;- HH. The item statistics are included. :
. The Mathema.tics Concepts ‘Test was & 30 item instrument covering

the content of the Spring Quarter 1978 ma.thema.tics course. All test

- items . tested ma.teria.l common to the :mstruction given to Groups X a.nd

o

Y. Students had 55 minutes to write: the test, .

The Mathema.tics Methods Test was & 39 1tem :mstrument covering the
Q
content of the Spr:l.ng Qua.rter 19?8 methods course. Most test items K

'). ]

r

'-: 5 tested, ma.terial common to the 1nstruction given to Groups X and Y._ The .

test ‘for the second year was of a considera.bly broa.der scope than the

'.first -yea_-r mstrument.,' Students had 90 minutes to write the methods

- » .
PR . P ,,

T T e
¢, P - . e .

- ; . co e » - - . 51 .. -
'l‘he Problem Solv:mg Test ya,s a lO 1tem instrument consisting of

problems which were designed to beﬁmfam:.liar yet solvable by the students '

- R .
- - . -+

o , u “ e ‘ e
. . S , .

oo - - ‘ . ' - - - . .

. . . L ) .

'Vpremea.su.res for mathema.tics content and a.ttitude cast doubt on. the premise
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. Grade Point Avera,ge

-

,in both Groups. Half of the items wWere ta.ken from the test a.dmitnstered

'_during the first yea.r study Students ha.d 55 minutes to wrlte the test.

1
Mea.ns a.nd sta.ndard dev-.La.tlons by Group for the three post test .7

v .

'mea.sures are given in Table 8, A one-wa.y nmlt::.varla.te a.na.lys1s of _' .

e,

va.rn.a.nce was computed for the Concepts, Methods, a.nd Problem Solv1ng

Tests. The results are g:Lven in Ta.ble 9 &,

- -\"u,
=A
-

' Means and Sta.nda.rd ;Devcla.tions for Concepts,
Methods, and: Problem Sol;:.ng Tests by Group (Ye&r 2)

[S

- 0

! Group:‘X S ' - . Group Y

Verisble . df X "5i'345- sp . _X = Xadj. SD_.
Concepts < 69.19° 69.90 9,10 © TO.9K - 7040 T 9.58
Methods © ﬂp 51.10 5184 8.28 ¢  59.29 5857 9.5..c

'Problem Solving u7 48 :48 A6 13,68 = 55.83 | 54:87 1",15.29

Means are a.d:justed for ba.ckground d:.fferences 1n Cla.ss Sta.ndlng a.nd

. . [
.
-

e

A signiﬁca.nt nmlt:Lva.rla.te effect wa.s,found (p < OOl) The
ol e

"u.niva.rla.te a.na.:Lvses of varla.nce resulted ‘in sigm.ﬁca.nt differences on

K

the Methods Test a.nd on “the Problem Solv1ng Test, but no- s1gn1ﬁca.nt

S

. difference on the Concepts Test. S | AR

) T,

The comparn.sons of Groups ‘on. the Methods mea.sure 1ndica.te tha.t

Group X wa.s signiﬁca.ntly lower (p < .OOl) than Group Y. The compa.rlson

o of’ Groups on the Problem Solving Test 1nd1ca.te tha.t Group X was L B .

' s1gnifica.ntly lower (p < .Oll) tpa.n Group Y.

{’ . ! . - .;5. ‘\ - .. " .

e
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Multivaria.te Ana:lysis %’f" Ccvariance for Concepts )
'Methods ,. and Pro'b’lem Solwifdg Criteria Différences
.. ~Between Groups Using Class Standing,and .

N A T I

COND YEAR

@

Grade Point Average. as quaria.tes (Yea.r 2) a

R - -
'l'est Qf“Program Differences B

‘ Multivaria.te

e et . ”
Univériate
IR 'Concepts"'
T 'Methods

A Problem Solving

et

' F(1,133)

0.20
22.97

cw

*,

122

1445 .01

: ]1310.94

10.001 - 3

. N PO

T F(3,131) |
8.93 «

P Sﬁ

104657 ¢ ,

0.001 - L Vi
; P : .
0.011.

. ‘s"

o

.

: ~Correlati9ns of the criterion measures with the academ:Lc backgrou.nd ‘

.

: variables and with pre and post a.ttitude measures a.rq given in Appendices

.IIandJJ S T N L

qy’, . e R ) . - __,-.' Eo

: ;;___ An ana.lysis of ‘the. attitude measu.res can beafound in Appendices DD -
‘EE and KK - MM A comparison of means

t{ Post Test Attitudes by Group '
e @ ‘

. L s
Cr : - .‘_kf

'ad:justed for initisl differences :Gx earlys experience part1c1pat10n and B

‘

g



¥ . SECOND YEAR

in the Attitude Towa.rd Teaching Children premeasure reveals that the :
: Attitude of Group X on the Tea.ching Ma.thema.tics a.nd Teaching Elementery :
' School Children scales were signiﬁ.ca.ntly (p < 060 a.nd p < .018
respectively) lower than the Attitudes of Group Y .
'. In a.ddition to compa.ring the two Groups on the four post a.ttitude
-sca.les, an a.na.lysis of a.ttitude chainges for the combined groups was made.
(See Appendix 00. ) Significa.nt positive cha.nges were found over a.]J.
- groups for the. Ma.thema.tics Attitude ,(p < .001) and for, the Tee.ching
.Ma-thema.tics Attitude (p < .Ol)

In order to ‘measure. student rea.ction to the progra.ms , 24 students
were interviewed by members of the eevalua.tion tea.m, four students from
ea.ch of the three Group X cla.sses a.nd twelve students from Group Y.

The (results of these interv:Lews are summa.rized in Appendix NN.  There
were no significa.nt differences in the perceptions of those interv:Lewed

4jwith rega.rd to goa.ls a.nd o'b:]ectives of the programs nor W:Lth rega.rd to :

. 'outcomes or evalua.tions of the progra.ms. ) )
¥ * - o
S . Studen‘ts from 'both progra.ms. felt that : vl - R
. P 1. -u.ndersta.nding of’ the ma.thenm.tics concepts received the '
ki 4g;rea.test empha.s:.s, > s o
,.2; ‘. 1ntera.ction ‘amgd commuxﬁca.tion with children received the -
Wi least emphasis, a.nd o ' , R
, ) 3. : ,selection and sequencing of learning a.c;;,}v:.ties was 1nter-~"."
S v»media.te in terms of empha.sis. -
- They generally felt tha.t neither o,f.’ the limited field experience progr:a.ms '
e a.ssocia.ted with, this project was. a5 velusble a.s thé“’ more extensﬁe

Fre«shma-n Early Experience Progra.m tney ha.d pa.rticipa.ted ‘in.
. N

[
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During the interviews students were asked to rank both ‘the 1nf1uence
~of and the time spent with textbooks, teachers, manipulative materials,
| pupils in.the schools, and fellow students during the Spring Quarter. The'
sharpest “‘contrast occurred with respect to "fellow students,"_which ‘
i.Group X students ranked first~and Group Y students ranked last in terms N
', . _1 +  of influence.f Students in both groups ranked time spent with textbooks
. higher in terms - of time spent than in terms of influence. The ranking f;'
| of time spent with teachers Was significant]y lower (p'< .001) in Group X
v thanin Group ¥, which 1s consistent with the data of Figure 5 on page
'and with the intended formats of the approaches. ' -
Students in both Groups indicated a preference for participating '
in a similar program again if given the opportunity and recommending
the experience to friends as reported in Appendix PP, Part III. A 1-
comparison of this information with the interview results of the sprevious
year (Table 7, page 32) reveals that the mean responses'for the second ?4'
year program “were lower than those of Pilots A and B and higher than ' ;43

" that of Pilot c during the Pirst year program. -, )
.

In surmary, the statistical analysis indicates that the performance

Y

of students in Group Y was higher in terms of the Methods, Problem Solv1ng,
Attitude toward Mathematics, and Attitude'toward Teaching Mathematics as

" measured. S B } ‘ i '.7 qt

o .‘

e . Summa.ry °f Re'sults (Year 2 of study) L

Q-

B l.-'Significant differences were ‘found on several background
" ‘yapriables. Students in Group X had significantly (p.< .027) -
S lower gredepoint averages, had significantly (p < .OlO) less
: .o participation in ‘the Freshman Early Experience Program, had
- ' . significantly (p < .Oi4) lower class standing, and were.
B : significantly (p < 050) younger than students in Group Y.
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' allotment of time between groups was one outgrowth of' the priority

. ‘50 S . SECOND YEAR

2. A significan (p < .OOl) multivamiate ‘difference among
Groups on 1 post test criteria (Concepts, Methods, .and
Problem Solving) was detected. This effect primarily
}involved the Methods and Problem Solving -criteria.

3. No significant (p < .737) univariate i PPerence between
Group X and Y onConceptswas detected. !

b A significant (p £ .001) univariate difference between
Groups X and Y on . Methods was detected. This difference -
favored Group Y. T i 2 :

5. A s1gnificant (p< .011) univariate difference between o

Groups X and Y on | Problem Solving was detected. This.

difference favored Group Y. '

6. A s1gnificant (p < .039) univariate difference on the
' Teaching Elementary School Children scale was detecteéd.
This. difference favored Group.Y.

7. A significant (p < .OOl) positive change in student ,
attitudes towards: Mathematics was detected in both Groups
combined." : , '

A s1gnificant (p < .Ol) pos1tiVe change in student—— —
attitudes towards " Teaching Mathematics was detected. in
- both Groups combined.

: Significant differences were found on two of the post
- attitude scales adjusted for the initial differences in
' early experience participation and in the Attitude Toward
Teaching Children premeasure.  The Attitude of students in
.Group X on the. Teachirig Mathematics and Teaching Elementary -
' School Children scales was significantly (p < .060 and.
- p<-.018 respective]y) lower than the Attitudes of students
+ in Group Y. ;|

‘Limitations .

. e

While the second year study enJoyed the- advantages of having more

subJects, more teachers involved and more time to develop and refine-

instruments, it also had several disadvantages. The imbalance in the

given to model program development over strict experimental control.

Another ‘example of the relaxed controls was the deliberate freedom in.

ESL) N ;d; :"!
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4choice of materials (pgimari;z MMP vs. non-MMP) rather “than the rendering .
of strictly'dichotomous approaches. Also as mentioned earlier, assign—
'.ment to treatments was not random. |
_ Though a fbrmal comparison of the two treatments was conducted
\\\ the. subordination of experimentation to achieving the optimal program
,suggests that the data generated during the second yeax study should be
fregarded with caution. Apropos to this discussion is the VieWing of .. o
'the second year effort as tWo case studies supported by somewhat. informal |

experimentation, - : i ”‘,,“ P f» '

s ' Interpretations and Recommendations

Because of inherent limitations’and other‘constraints within'a
project ofhthis.scOpe, this report does not attempt to offer'absolute‘
concluSions, yet it would be neglectful if it failed to share the

._'; opinions which evolVed from the study. The remarks which follow are'
offered in this spirit; 'The 0pinions.expressed are based in part on the
r‘data .and in part on informal observations.
" An encouraging aSpect of this project was the ability of the
{hniversity s mathematics faculty, its education faculty, and the 'school
- personnel to work together in upgrading the: mathematics program.for a
hprospective elementary school teachers., Despite a. history of non-
,communication at this university, the two faculties were able to unite |
- effectively. Moreover ties with school personﬁel were substantially |
lstrengthened. The impact of this cooperation was felt beyond the pre—

service teacher training program and isQlikely to have a continuing

s . v B . T ’
P YIS O . -

‘ng, . . .
: s, i 1 f
Ve . e . .
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. .. . . .
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B ///positiue effect. In particular the inseruice program has groﬁn”

. 'f, ' dramatically, with an increasing number of well-received cours

;Lof‘both the mathematics and education departments.

The uge of the word "coordihated“ rather thani'

K
"1.

j intentional in that the experiences during the tw03
" - for a large audience a combined program (i.e., onéi

P ]

. in content and methods is highly'integrated) is moﬁ

. and methods teaching as well as in prov1d1ng.small classes -n:avmostly

activity-oriented format. For large audienCes<the_ a. :
adequate number of qualified teachers and of pr0viding ample laboratory
facllities needed for most of the instruction can be prohibitive.

Justification fbr the added burden of doing-a combined program is
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'1acking, fbr when compared to the coordinated versions (Pilot B of the
first year study and Program Y of the second year study), criteria

“'measures for the combined programs were in no case significantly higher,

c e

,while those of the coordinated program.were significantly higher in

séveral instances.

A third recommendation is that school experience be 1ncluded in
the coordinated content-methods instruction. This . recommendation'is

based on the results of the formal student 1nterviews together with

- . . ,,,{;4 i i

informal feedback from students and 1nstructors.‘ Chief among student |

criticism of the school experience is the complaint that the 30 4o 60

minute sessions (at mostithree With the sameichild or grouplof children)
ﬂﬁ,mwere insufficient to provide depth.and continuity.j While recognizing . o

‘?that the area of school experience 1s itself worthy of considerable

Y. N

inyestigation, the authors offer on the ‘basis’ of 1nformal and limited

?

alobservations the following specific suggestions for- the school experience.i;

-

eservice teachers (PSTs) should work with small groups of '
j1ldren, beginning with no more than two children.

.,Ts should work: with children at a variety of grade 1evels._~
STs should ‘have at 1east one opportunity to work ‘with the

same’child (or small group of children) over: an extended
period ofmtime . o _ B

cpnrses. -(The thought of less is inconceivahle in 11ght of.the importance
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of mathematics in the elementary school curriculum!) It is recommended .
| that a mathematics content course precede the combined content-methods-
school experience package referred to above.. This suggestion is offered .
”ttﬁ;z to avert the possibility of placing the prospective teachers in the .
,position (during the school experience component) where they are asked ° 1w{';}?‘,f

to teach mathematics which.: they do not yet understand. Prospective.

'»_teachers also need & certain level of mathematics cOmpetence before

o

{beginning their methods study. M“_*. o o fi; i
Reaction of consultants to two long standing features of the programf—”
.at this university are supportive of a fifth recommendation, that
_students be required to display mastexry of high school level algebra
ﬂ;and geometry and give evidence of school participation as prerequisites

to enrolling in the content and methods courses. Profici\ﬁcy in high

' _school level algebra and geometry is hardly a lofty goal since graduates -
of such programs in many states are certified to teach grades K 8
} | and these are not uncommon topics in the middle school grades. Early
3 ‘school participation of a general. nature, which may range from obserVing
.‘ to aiding experienced classroom teachers, provides a perspective helpful

in making the experience in a specific area, in ‘this case mathematics,

.:5}? o more meaningful _ L L L L ' e
'%NFfl., L Consensus .of the staff leads to. a sixth recommendation, that a.

- significant portion of both the content instruction -and the methods -
instruction be activity-oriented and that whenever poss1ble, the

- activity-based learning pré§;de and motivate other instruction. The

- laboratory setting should serve as & vehicle for discovery rather than =

for verification. S .

B ' (3:3 - BN

5
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The last recommendation is again more general. The beneficial B
interchanges fostered by the visitations of consultants to this projectf‘
suggest'that institutions which_train teachers deyelop lines of interA.
communication to,provide.for'cooperatiﬁe,efforts-in the-development.off-.
- 1‘,' .f‘their prograums. The preparation of teachers is a v1tal and challenging:
’}‘;' task which can best‘be met by cooperation Within institutions and amongv

‘.t

instxtutions. o T S .

e Summary9of Recommendations' ' S X ;._iﬁ o e Em s

N

Recommendation 1: Mathematics faculties, education faculties, and -

‘ 'public school personnel should aoin together in upgrading the mathematics

program for prospective elementary school teachers.— '

Recommendation 2 Instruction in, mathematics content and methods

should be strongly coordinated but need not be combined.

v.'l . 2

Recommendation 3:"School experience should be included in the °

coordinated/content-methods instruction. l . . o

Recommendation:h:'.A mathematics'content-coursefshould precede the

combined content-methods-school experience package; ' ';i‘

Recommendation 5: Studénts should be-required to display mastery '

of high school level algebra and geometry and give evidence of school

participation as prerequisites to enrolling in the content and methods

’ v

L)

Recommendation 6: A significant portion of both the content

14

Courses.- .

e

- / <
. -nstruction and the methods instruction should be activ1ty-oriented

s ~ [ . S

L . . L S ] , 8 4“ . . . . -
) . ) . . . TN
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a.nd whenever possible, the a.ctivity-based lea.rning should p:recede

4

‘and motivate other instruction. o . LS
Reconnnendation? Lines: of connm.:nica.tion should be developed ":.Q e ‘
among institutions which tra.in tea.chers to prov'.l.de ‘for coopera.tive ) S, gh .
efforts .in the development of the:l.r prograus. o o Ve ‘
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. AT
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RO

. :Qa'qn.imxv' “How many potnts of intersectica
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O .

U2 e (237 - L0067
A T \ . .

s _Aftar. interviewing ber, it is found that her
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. U el e 022,
o ° .
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"D, "Tell ber that ebe 1s uaing the ruls for
. “'waltiplication of decimals and descostrets

3 exarcises to work.

Bome of the above activities 18 likely to
belp Stawn. - .. ' .

10, Mary does the following problem as Lndlclud.

' %

;o ’ B . -
W¥hich aboie'bcm'v-o_nmuﬂ.mmhn‘nv
reeascning? .

A 36 -39e%+6-30-9 S

. . e hO+10¢6 130 .
® {30 - 30} » (30 - 9) ¢ 6
® 10+ (1+6) )
® 10+ 7 to .
- 17

b %.Was0es. 20
HEA R
- - 30) e -9

O °10% 7 4"
- 17

Aruitoxt provided by Eic:

the frections, ’
and then couvert har ansver back to dscimals.

.. the gorrect procedure, and give ber 10 more

30 -

.3

' -.'17A

"

rg .’

-8,

7

76

67

T (o), ), (), (@)

TR (a), (), {a), ()

E. nane of the ebove

Ty

P

.‘__Sit_\..{tun . . ) .

_Directions:

ite
C. % -3

In vhat order should the following materials

. @sperally be used in teaching place valus? B

“(a) Maltibass blocks ge. popeicle sticks
b) abacus - 4) geph paper

B (), {e), (a), (a)°

o (a), (), (a), () D (e}, (B), (e), (a) -
24
: a7

7 yellows,
is wo
s, then
a3

Yellov is worth
7T Teds, and @ red s
'ctthofbu.wmtl
. .

R

« blue

ol
whi

3
g

1
?’i
i
i

_'; :!1:::‘ 7 yellows, 'r mm, T reds,.ang

.

. % Blues and &9 vhites K
C.. iT15. whites - R
D.© I3 whites o : e

In questions 13-17 you will be given a situation. N
You mast decide 1f the listed expressions (13-127) .
Are. appropriate repressntations of the situatien.

If you feel the expression is sppropriate, indicate
this by marking A oo your answer sheet. I2 the
apression 1s not appropriate, indicate tnis by .

. {f“!ﬂulmml::nr abeet. l-ﬁormthu
: Do

] . KT concern . -
the .

Ohic State Untversity (060) and University of
each plxy

5. O playr - W TTE]ETITI

10 football games not

" A ejpropriate | B, m.'nypmpri.n{ ) T

. M) b N0 L KON - 041006

T

A. lp.prvwhu _. 5. ‘net nmu" - ! .x.a'

: 4

‘ l-_-_b_['e [a..-. rw-:. nlals] - w

_xé.ozhsaxolzu'xsﬁzozzzuzs

17,

L T >‘1
©1 23436789 10U 1213 Wm .
A. nm& B Eet appropriate . .18

o‘ .

- +
+ +

OSU plays 10 W plays 10°

A, appropriate B, pot aptropriate @
B(OSUU B o B(CSUA M) = 84§ - -
A sropriate 3. sot appropriste Car

.26
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Ixen : |
DArections: .
In this section thers may be moTw than ong .

gorrect aniver.

flead each guestion and

blacken the appropriats space or spaces to -
uignify the correct adswer or sasvers, 44 .

18.

(s

1.

E

Which of the following DUBSTSticn Concepts .
ahould a perscn know before: be can understand
rgnquu(_u addition and subtrection?
A. counting up to thres place mumbers !
| B value' . . R
C. digits .
. D. éddends and subtrebesds.’
2. coymting by tens < . .
: o A\
A sixth-grade tescher would bave her class ’
develop s sieve of Erstosthenes primarily -
in order to help the pupils to . - .

. understand the evolutics of place value
. gresp the significance of mmber characteristics

v oL

O

RIC

Aruitoxt provided by Eic:
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* Appendix §
Mathemstics Prodlem Solving Test
© Isema and Iten Statlstica
AYear 1)
. .
Item

1. A';u vesh charges 31.75 for ¢ wash but
reduces prices in relatico to the amount
of gasoline purchased. -

0-7.9. 8:9.9 10-11.9 12-14.9 13gal
amount o7l el el @l tori

cost - $1.73 $1.38 . $1.28 .16 4.98

If you buy 10.7 gallons of gns st the car
. wash at a price of G5.9 cents per gallon
. and you also have your car vashed, wvhat °
1s the total cost? | .

‘2. A 1T7-elezant set ‘has 131072 aubaets. How
mary of these subsets coutain 3 or mors

" - elements? R

3. How oiny distinct three-diglt zuibers cas Y

be represastes vith only the pumerals 1, -

2, and 3? puzeral zay be used more than
once in any given representatics. ) -
L. . Pind tie mu k-) square (b) cube which
bas 180 as & factor. Explain your reasoning.
Do the, sane jising 1hL0 as & factor.

. . B o -
s. A malindrome i3 & wvhale gusber vhich resds the.: ’

same forwvards st beckwards, For exsmple,* -
"1, 2532, 34,743 are palindroses. ’

A. How many 2-digit p-nndxﬁa.n are thers?
.3 ddgies? - . -

'B. Wsat whole muber greater than 'l i a
factor of wvery L-digit palindrome?

o o

6. Pind the szallest raticoal mmber vhich whea

) A o .
M%dw-ﬁ'ﬁo,ud %% yields a whole

cumber es the quotient in each cese.

b « Correlation between Item and (Test -
c = Bes Appendix N.

7. Ia your clase of 11 students, on & recent
20 point quis, the sversge was 13. o
:Dafortunataly you Joan‘s puper.
The remaining 10 icores wers 12, 13, 3, 17,
1, 19, 10, 19, 14, 6, What was Joan's -

. score? .

. . L
fiow may whole umbers lass than or
equal to 30 bave either 2 orJas s
factor? Kxplain your ressoning.

3. How many ‘whols m.bcu‘ lass than or
equal to 900 heve eithar j or 3 as s
factor? Kaplain your reasooing.

9. nzmnﬂﬂamummt&m-- .
of a‘book. {(Page § wses coe digit, page
17 uses two digits, etc.) .
. A, Eow paxy pages are thars in the ‘book ?
I.I i&v‘-:q\tlnn does the Aigit 5 appsar?

10. Wbat is the soallest integer greater than
© 1 which is simutanecusly -- .

A. A squaTe and e cube? )
B.® A square, i,-eubc, and-a fifth power? -

,
* It 1s suffic tofb‘lh
factorization (using exponent
for this imteger. -

>

actation)

~1
~1
——

" = Difficulty {s percentage of subjects-

' L b
Difficulyy’ Cofrelation

. »
212 a
.oe n
.30 233
e, - . .
72 v,
: .60 24
.
4
Eal 23
who this item wrong
Item). | - '
l"“l )
¢ .-
]
- v
R S
.
) .26
R
-

a7 -

Group
Comparison

..|l§

N

E ..

1

B
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Coac-ph, Ih:bdl, ant 7!!1- loxnu Test !utht!.c- . S . M\‘Iﬁ! ‘Distridutions by Pllotd on cam.ph,
: . . : ", Wethods, & Fcu-)aalm Teats
. . ) : ' Year 1) - .
R . Problem - . . rnqucncy Dutr!.butsw by Pu.un cn Mathematics Cmc-pu Tut
Conce,  Mathods Solving' . )
Wiber of Items - % 20 N o ' Plota . PetB® . PltC
Waximm Score - Do 2l w0 . U saw 20 ! N
ean Score | : . »1 . 139 40.0 : : 20 3 0 2
" Standard Deviatica . s.90 - *. 2k w&o o = 3 ° £, e
Averses pieficuley | ’ T8 % £ I N # 7 ; o o
mnu@ wrong) - b ! s . . N N . )
» ' . o : o 3 1 )
. Averegs Itea To .23 a0 . . o .
-~ (total minus ites) Correlation . . . c e 829 .- - o " ) L
Internal Conststenoy Beliability 1 A2 I - - S, s 10
(Cronbach’e %) . : : . . . R : X . - :
' 233 4 2 6 - 12
. ’ “Fen T % 1 P -
. P %~ - 1 . L .0 s
§ - . . v . .
Appendix V. o . L o . 1t s
‘ Scheffé Multiple Comparisons. of uu.m-w.- Difféerences T : - .
_Between Pilot Qroupe oo Post Test Critaris - : . . bOek)’ 1 2 0 3
Yeer 1) . =T D . . ’
_ Concepts (P<0001mun.i.v‘rht- tast) . N . o T .. . .
LA N . . . o ” T Lo . :
. : © Comparison © Wean Difference \W 'v} 'y Besudt . . . Prequancy Distributicas by Pilots oo the Methods of Teaching Matbematics Test
Cplot A - Plot B -6 .k .38 S pgo. . e o E . .
[Plot A ZPetC U -3.76 2.33 . g0l o N T Plot A Plot® . PuetT Total o -
Plot g__'-.xpgac [ . 2.68 . _:1.69 usD T . N : ‘9 _“ R . K .1: . o o
. . ! E - - . v . ' N . ) - Y
\1-‘ . A - ¢ - - (&n Appepdix ) L .10 . .o 1 3. L
\. - . Lo - . - . -
. AT . -on i 3. 1 s
m'{v < h.09% on uu.vu-un uut) ) v . .
- . . - .. 2 v o : 3 9
I Conpertagn - _ | . Mean brrerence @)@ mesal _ R o
CPllot A - Pllot B . 0.80 ‘1.2 T WD . . _ : 2 3 s
. ’ : b , P .
o Pilot A - Pilot C - 198 . 2.0 . . PgO.l \ . Y o 6 3 . 5 .13
Plot B --Plav'c ; 0.18- 1.20 XD o s . s S 3 1 9
' T e A TR 2 6 3 n
« . R o o SRR 17 ' °3 3 . -1
A . s T ot A . T 8 . » [*] [ 3
. . V 18 the Scbheffe contrast for cc-wu; means and Q 1s tha square root of N . RO N o - .
A mnrunc-ofm:mmﬂ(mcrmctmmtmtuhchuw »8-3%9, - R A Lo 1, 0. -1
~ lm) Y - . . T . )
o | » _ - o Prequaséy Distribution by Pllots ca the Matbemiics Probles Solving Teet .
o , - ) ) RN . S i Pilet A o Plst 3 C PLot ¢ - . Total
. . . Appendix W - . hlql 1Q .0 2 1 3
Intercorrelations of Academic Ability mound Variables . i - >
with Criterion Veriables o o 1041 2 o o 2
I . - o . R . . i
) . ) (fc§1) . - . ©19-19. [+ 1’ 2 3
T Concepts Mathods Prob. Solv. .
. Criterton + Critariec Critericm 028 1 Q ° .1 14
. . . . . [y .
ath Pretest B 2 ‘ (.;g;« EE s - .,. . o 6
o 8 3 : P o .
‘ (83 o S -3 s - . T o P s
CPA . RS s 1 : 22 . o . :
(83 (83) (83) - »» 2 8 2 13
A . TS o - L0k 6 N "
txpected . g- .. R . 23 , 3 2 0.
o Grad . { : (82) - . (82)- N o
T e . . 3 N ) L5k 6 ' By o) 2
® Expected - - Lagee: .10 : 18 ]
D% Grats & - (s (e . so-5h 1 2 3 6
0 Cellags : - R © a0 e o sy o 3 ) 2 7y
_Watn Rating (83) (83) L8, : S Ll
S : - ST 60-6k o S : Ty
Yoars of H.S. : . - L ' ,07 o1 O i
) e (82). -o(e) : (82) - Abcve 64 ° N 1e , ° —
- ave Ks. " e 290 S, s . A
Math Orede _ : (g (82) * (e2) -
. e . «Agtusl scers vas B2 Lo
t'pg .08 y <.ar . p <0 : : .
nmber in mn@ Intycete Sample nu- : . .
) L . . ’ R . ) . bay ¢ ° .
v i . «y Y. . I't S
ERIC | R IR S
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N . ; : Appomtin X . '} - . T £
Taerscrrelations of Atiljude Preiosts, Attitule Pugtiests amd Criteriee Meoures . N R : ‘ R S . . . -
. . . L {Yoar 1 . Y . T ’ : . .Appendix A
. - — TR — Attivete foggeeste Codtorion Messires : . ' .
. ’ fearkiog  Temhing  Clewatary , o Syllatus for Mathematics Concepts Courses (Year 2) -
R M iheenttea :-“,'.“" 'l‘l.:‘."l:i ﬂu&d‘u“ alhemtied I-_l-\lu * Camtwpta - .I'ul - . . :
4 s, ) ) - o . S o p no
P T e . Countlng techniques including Pascel’s Triangle
en. MAiMeS (eo) . (88) : . . . RO . - ! : .
) ) o . . . . o ! R . ; Primes, factoring, dt\qt-;buity
q ‘Elew, Ben. e I (o8 . -l o A . L . . . .
hfMren (80) thy -y - . s S . e o Rational mumbers and their aritimetic
- ttica’ © peve rpen .03 ‘v : Lo . o . : ‘ RN . Probability . ’ T
LA™ L R L Sy o o S el e . . N
-4 - - - oo T Lo e . Decimels .
Trosning . It 34 Lo ases 4 .13 Agves . . y : . : - - . .
it (W) v (1) (&3] in} v - Ratios, rete, spercent’
eching fiva. U cot - - we Lo, . . oL ' : o . - "
rrag-e Tk ™ in o an s m & s ) Ooc-et‘ric figures . .
e L@ Cw s w @ s " Gomgraance. -
Oxildees ) N E e L m.. St _ ™ - ¢ v;_. ‘8imilarity ‘ - .
c y ‘ pess - .06 T - .o A9 o .ol . . . \ . T L L . C . L : .
. F"""" & sy e m  im *-”4:) e eSS o oo . R K_ :
f e ase b . as oy T e ) -
|| it ‘ A - (o . iy i) m c Fr - - o . S - o o
Pronice P a9 o W e u N - : "One-to-coe corre-yonaopco. ‘
Roome @ e iy . e i m - M & oo i : : o
. 8 ) ¢ ) ™, ™ an (8 Mumeration
' B . - . N . . A ) - ;
x - . D E o ! oo * Vnole mmber aritbestic . o oo
Y sy < .1 s —'».'_( ul . R o - -t . : - ‘Medaurement cf lengths, wigles, aress, yolumes ' v
, Y ) : ' i k I ) o Gecmetric ‘transformations N
. . N
! - ’
" . . AR . 13 .
- - paw and Adjusted Msens for A tﬂnh‘thn'k_m-bymarﬂp‘ SR I .. : . ‘
. . - © (Year 1) - . & . T - 3 " t e -
. L et L w T : Avoentix BB ¢ ‘
- . R . : b . R . C ) .
.~ e o . n27 . . wv.,‘.mmm‘mm tions By Group
N o e T e . % o (Yoar 2) '
Artitude: L Xpaw _Ym;‘- B . - A - o . :
wtbematics . . R R0 N1 R . T Cot R
) C . : PP P . ] ‘ ne68 .. N6
Teaching " TR : . IR - 03 - . \ : A SR S Lt
h_:tcl o '.35‘-1-5 -R oA 3“93 .37 -~ K Ka 7 » .3- ) " Vartable r . X .8 I 8D .
‘i‘nnun‘- . . ' P ! o N S : R - : . . ol
Llemsnsary. co . - Co r B ‘ - . Class amupg‘ LT 0.8 T .59, ‘°-76-
Senool : . e - - g . o . .
Yathesatics - W0 . 00T T %9 WAT B R-E. ‘ R o’ o ) . 2.87 ;.oo‘ B .03 i
Elementary S e e S © Expacted ‘. o .66 - Mo o8
School . i . : oy Ep P 105 Orede. . ’ g
Crildren SRR, R x.70 ’311? o mab2, RSY I - o : - D LB
‘ : . Co . o : College Math ° T - N wor 1
o . ) } ) s oo atetar . Mating® R . ) .
1. - dus to {3 - . . . . . )
Sfhe edjusted aeans afe the [Ost attitule scale scores vigh the variance o . ] , Lo ok
um::Jm- on the two pre test attitudé scalss resoved. "n . R . - i‘ yp»;gsnxm _1,21 ‘ 0.hL . . 4
! ’ ; L B : : Sas %A . - . N .
; . . . - c. (. 3 . . .
. E R 3 ’ 0.26 - 12 0.28
1 ‘ “we B . . .
R S ) - : g2 - 132 0.78
T Appentinz ¥ * ' L Yeara of O 0.96 2.3 0.9 '
i jaltivariate Koalysis of Covariance for Attitude v~ ) - < p 8. Nath . in S . .
Scare Differences Among Pllot Groups e X . . : . L.
i (Year 1) : verage 2.3 2:97 - 0.69 B 3.00 . 0.7 -y
. s ! - th Oreds . R
L variablee}. ) - . i .
: Musivariets (1 depndens * . ) Pina) 10393 . 10.69 on.dL 16.36 .
. - P < Bcore D .

M, 126): 1 fa . < K beore T -
L . gk - ;
Univariete Vnrhgn; ’ na, 66) E L. 'il, : ’ R . _' - . JeFrostman, @=Sophomare, I=Junior, Ysentor

[
- . . »  k=A, =B, 2C, 1«D, O-E :
Attitude Post Tests: : ) ¢  Range 1 thru 9, O=moet advanced courses .
Matbematics 0.@3 0.97¢ N ; 4 .1 Yes, R0 : : :
S e : e .1-Male, 2 Female : ) - .
Teaching Mathematics 1.8% 0.2<3 £ 1 Unier D1, Pe21-24, 3a£3-30, L-dbove 30
Teaching Llssen! . o - . R
School Thildres - L 1.2 0.201 Y ey ‘ . . N
S ' , = 9 . . .

Llemanary ln-& ‘
Q calMrea

Aruitoxt provided by Eic:



E

B None of tha dbove

jﬂC’(Jlﬁ 1711.12"-’13:5 172)-

b S
. Ea 2?.:32-:)]

\
- o« N
A”-uh
Piret Inu-uu Goatent Cours. ruu -unu-
. aad ﬁl‘ munm (Y‘IT) ‘
K ’ Lo oo '
math 10, nw. l:u Name -
150 points > . fUc. ln’ﬂmcwn Ay
wintor 1978 j 1tation e Thur
‘estions 1-75 3 poinsi®each liecita Lay ) .
. wuuou 26-40 S points each . L - N -"_ .
.. . .
In thh soction choou one umr for ssch qucluou B . N . . .
¥
b: N ?- .q\a‘ll ) E . i
A ;;I' - _ .
1 (S - . -
v .
c. i—lr‘ s
D. 119
E.  Monc of the sbove N
_The hut coumon multiple of | 36 md p1Y il
Ao 90N . ,J S, - ¢ .o R
B 2 . ' s - . :
‘C. - b2 = L
o. ? . )
K. lona ol‘ thl sbove o . A
[ Jnich of the falloving are pn- nunb‘r,l? 1, 9, >7,, 9%
. A omly 7 and 91 : '
- B only 7, 57T and 91 .
c. only 7, 9. 91 L X . N
D. only . .

1
-,l._ All of’ tha nuzbers are w'm

'wmcn numcral names the Nusber nprccontud 1n the chart?’

A 12»\24 fones r Tonilin | mumn .llh_]—Wuu
S ‘2. 1235 R .

IO Y 11 TR : Cor L’ 1

neo 3.210% . - . -

| & Mono of the above . . . !

Round the- ucuu 231. 7638 to uu n-mn mmam ’ o .

A 200 . o L . .-
8 21 ) . o CL ) o . .
Sc’o23n7 ) - L . . . "

b, 231.7M . : ' oL . -

A 3 x0T
B 2x3x5x7Txl
c. 22;1152172 -
N . 9..

a1

™ e’
oY : &= o,
[l .
. u.
'
. ke :
- oF 12,
R ) i & L
F{
| . &
. o S
. 5 > 0.
L
O . ) .

Aruitoxt provided by Eic:

'mnuteo—on-nuphh—- R - ,-'

. B. the product of the factors’ of both nulbeu.

_Mbich or the touovxm 1s -.l.mn & correct: .uuun: ubout cuvuxon?

R A na(hoc)a(aob)o(a-o-c) . B ) .
_n,‘n*(l--c\-(a-vb)-(a-o-c) : -

. T oA
K . a E f
. : -
. :
-8 ? ,
S
~' -7
. .
: 3
. »
v. N
[ .-
R ;
. .
. - ‘4
- , -
-4
s .
' . K .
[y - N : “

. .
mmzo:mmamuuo:«rm—mnuhm.n N
A .6, .6, %61, .60 LI
B .éx, .6, .61, .61 - .

. ¢ -.6n, .4, .6, .6Q T . e
D. - .6, .601, .61.,.61.1 . S :
L. ‘Mope of the above R :
AWOonLdm3blm.urhul 2¢r¢euaml n.nd}mduu- Airhlat. ct.cd.
rendom.  What is the wob.huity it 1s p‘u'ﬂ . ‘. ‘.d.‘ *
F Y V) . .
B 1/ o
s ! )
. 1/10
_L. ~ ‘Fons of the above
. &

E. mofthosbm

h‘htch of the following ltltenenu\cm n.l.\myl be \uad to- dalcrtbe Lht Leut e_:n -.u.-
tiple of two counting mnbarlr -~ .

= ot

“the product of tha two mmbers.
c. themofuztsctonafthctwn\nben ' ’ ot '
D. *  the largest counting number divisible by each ot the* tyo uu:!btu .
l. the _.uut ccunttng m-bor Alvisible by each of the two mmbers.
(- b,é are all /4 O)
o

. (etlecalase) e (bac) - : T

'y (,.,.l-\-o-r_-(aw\v)o(b-o-e).,

. Mae Llnn wee uf tiwse
.-

lbu-uyhcwr-doutbom-b-r 2 13315 . have?

A. T 2
B 12 i . .
c. .23 . .

. D . 36, o . ¢
l. mot,mm

ma mﬂub“t descridbes the. nnuunt ‘}’or u.n'attom.l. mxb-:rl abc, °
ax(bx:)a(nxc)((\xc)? .

.-

A. ~ This is a true statemsnt known as the d.htrn:uuvc lew of lnnipuc-'..\un

3. This is e trus statement related to the sssocistiw lev.

G ,This iz & true -ut—nt oombining’the associative and distributive .lnn .
b ‘fhie 1s & trye etatemsnt 1llustrating the camosllation property. LN
. A m...u -M. L3 r.m M. |

. N ) iy - -
. N
. - . &
2 . N \ .
- v ’
v .
- R d - -
v .
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v A2,
. g o 72 .
2 ".
B 2 9 m o
. N\ :;. .
< A xt.  dafized to be L. - e K
‘B. " It s éefined to b4 O. , = . RN -
C.- Tt is undefived becsuse O xY = 0 has many solutions. \ o s
D ‘It 1s undefined baémuse O x X = O “has po- solutiod. - y o,
8. ' If 14 defined differeidtly in differsat number systesms. . o )
9. mehonh.ngmunimu. n\ﬂu’l:otnbontnuf‘n teraisating (Tinite) destamlar '
i 11 ’
_B'% ﬁ"ﬁ'“ - . ) K a.
P A A Bade e L
. . -9 11 a ] ,‘v’
R P+ B A
P e ety fowmt ZEC 0 . -
. n cn.l,yﬁ-md ,& ) . ) o3 o .‘ - ,‘ 'w: .
_g i ALY of the numbers satisfy the omdl.cicnp‘ L T ..

6. " In s horse reca ra.cu.tohsan l,boruAnndharwn. If horse A has
. . ability /6 of vuuu.n‘ and horse B has hhmu 1/4 0f wimming,: mt. ln the
_ that sitber hores A or horse B\d.u‘l (o sllowed): .
S A 1fas i P
B 46 . . %00 . ooy L, T
. 210 - : SRR P
b. I - - oo - 29
5 32 - - B . -
. o . :
17. Achilddndmuthtmmncmwmmmmdm so--s—; diulof .
B the following beut describes the nnouho nhou.ldh- d.hund-d. " R N Se -
JA. 7 That is not the way it is doos. T % >

I This eorl of oporstion doekn't pply to eny Falid. am-uon
€5 i methad would bo oo csxy.
D, W £reront n'pn'ucnul-lon of the r‘uou.l m-beu 5 and -,By rncuom‘ mm lud to . 30.
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