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ABSTRACT )

Described is the model for sc1ence and mathematlcs
elenentary teacher preparatlon at the califorria State College,
Bakersfleldv The model is characterized by the approach of unified
activities apd includes three components: a preserv1ce program, an
inservice program, and a student teachlng experience. Team teaching
of science and mathematics courses is the major portion of the

. Preservice-program, .with, emphases upon problem solving activities,

philosophical orlentatlon, and Piagetian 'studies. Social studies and
language arts. are equally required for the teacher candidate. The
inservice component is carried out through master ‘teachers and
supportive staff. Development of teachlng strategies and a tolerance
to allow preservxce teachers to try various approaches for inservice
teachers is the main concern. Student teaching takes place under the
superv1slon of master teachers and college supervisors. Attempts to
mat<sh student teachers with master teachers are found to be
effective. Arrangements of teacher preparation experiences in the
integrated préservice-inservice,approach are concluded as unique.
Further modifications are recommended on -the extension of the student
teaching period and adoptlon of a ¢11n1cal approach. (CC)
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= USMES AND THE PRESERVICE TEACHER EDHCATIQNuPBpﬁﬁﬂﬂi
A MODEL FOR CHANGE - .
‘I ' ~ ' r
g , . David H. Ost S ' '
California State College, Bakersfield. - ’
. - The model for the teacher of elementary school sciemce and - o \k\
S ) ‘ |

mathegat;gs ?eiﬁg develéped a$‘Falifo€nia State College, Béke%sfield.
has three components: a p£9§g§Y;q?dprqgram, an ihservice,bfigram‘and
a'student‘teachiqgwexpeiiénce. Pbrtions of this model deveiéped out
- “of.an association with the Unified_Séience'and/Mathematics for Elemen-
tary Schools Project (USMES) begun insthe ¥all of 1971, ‘At that time
Cal Stat@,“Ba%Frsfield was a test site to use the USMES m?teriéls at
i the pregervice_levei° The thrust of the,pilot program was to'present
the future teacher with the ratiotiale and approach.of USMES so that
they éight attempt using USMﬁSdactiy{ties during the student teaching

experience and in.their_later teaching. Since the initial stages the .

model has taken on new characteristics. '

‘Preservice Component - ) o : I

The preservipeﬂdompoﬁent is:part.of the regwlar program for pre;
paration of eleﬁEntary teachers. The program consists of the typical

profé%éional courées as welllaé éupriculum and instrucfion cqurses in - ._, 1
, : social studies ana language arts and science and mathematicé. I woﬁld‘

‘1like to refer primarily to the science/hathématics course which.ﬁsupeém

féught by specialists in science education and mathematics education..

' F," _ Paper presented at the 213t_Annua1xNSTA Convention, Detroit, April 2, 1973..
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Essentially the:course has three phasés: 1) actiﬁities'é) a philosophical

orientationlahd 3) a study of cognitive characteriséics of children.
The activities are problemsywhich are posed to studeﬁts‘fo; in
depth study. "’ As an'example,'the.teacher candidate might be challegéed
" with the USMES unit: "Make a burglar alarm system‘;dh:_ich would be both
pré@tical and inexpensiVe to construct." 1In the process of examining |
fhis proﬁlem, students will deal with cohcepts involving scienqg, ﬁatQ§-

matics, social studies, as well as other disciplines., He will be fac:g

\ 4 : : /
with applying thes~ concepts. He will also design and manufacture the
system using materials and tools from an available design lab. Other

USMES unjts such as Lunch Lines, Consumer Research, and Diée Design have /

been ﬁsed for*the activities portion of the course. The‘purpose of these -

.

activities is to'expose the teacher candidates to concrete examples of a -
model of teaching as well aj/lb examine scieﬁce.gna mathematical systems,

.and finally, to help gain insféhts intollearning the processes'of science
. » . / . . . e . . . )
and matheMdtics and social science. This knowledge of learning assists.

. AT _ , ‘
in providing examples of materials appropriate for use ‘with elementary
. ) . . - i

2

¢ ‘ N
children. D .

One of the distinct values of -comprehensive problem solving acti-

o . NIRRT

vities is‘that they involve in depth study of réél problems and emphasize

‘the processes of problem solving.' Such processes awe” similar, if hot L

1 &

identical, in science, mathematics and social science. Real problems

P .

< o - - — e

gut'acrossfnormal subject matter boundafie§ tybiéally found in elementary

.school classrooms, and, being activity céntered, the studehts are much

.
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¢ “jnvolved in structuring their:own learning. /The level of problem

i
A

sﬁlv1ng is a function of the sophlstlcatlon of the student. The

rdsult is personalized 1earn1ng.

' .

- The second aspect Of the course; philosophical orientation, deals
with numerous readlngs of art1c1es by var1ous authors who have wrltten
a‘out schools.and ch11dren. A1l dlscusslon takes place in small-groups

- wi h_minimumutnstructions'or discussion led by the instructor.‘ It is

. felt\that students must be exposed to afrationale which. is appropriate

- “ . .

to the trateéy of inpstruction used in ‘the course. For example, by
o

comb1n1ng readmﬁgs concernlng 1nqu1ry and d1scovery wrth gxperlences

0y -

Whlch utlllze inquiry and d1scovery it is felt that the students leave

the c1ass W1th a more- functlonal concept of 1nqu1ry and dlsoovery as a-

_teachang strategy.

° . -

e
.

Woven throughout‘the course.is the study of the cognitive charac-
teristics of ch11dren w1th emphasis upon the app11cat1on of Plaget.
}

Students begln by doing several Plagetlan tasks w1th chlldren and

)

analyzing their results. Throughout the course they are referred back

to‘the Piaget data for ‘interpretation of activities which may be appro-

priate to a given cognitive level. Writings of.Bruner,'Gagne and Rogers,
to name a few, are also discussed in small groupd. The prime focus is °

the utilization/of ideas présented'in an elementgry -classroom.
. 5?-add1tlon to’ the . emphasms on comprehenslve problem solvmng in
_the 501enoe/mathemat1cs course, the lunguage arts/s001a1 studles course.

- also utlllzes USMES materlals.

. ) v ’ [T

“Ingervice Component T T e TR

L4

A common problem facing any new approach to‘teaching is one of

Q ' acceptance.by the inservice teacher. .This was of particuiar importance




!, ' -,
WE) * in the development of our‘program since student teachers were being
. _ L, ‘ e |
trained in an open, hands—on-appfdaéh'to science and mathematids teaching

, - in the elementary schools. This approach was genefally not in full’
. [ : : 'a.

égreement with the conservative philjﬁppﬁy of mahy expgfgéi;ed teachers ' -
- | . : e

’ . - . N ‘(,‘
. who serve in the master teacher role% - !

N . . :
. * - . .
a

Efforts were, and are being/made, to identify and work with master
teachers who are candidgtes for supérvision rolesq""it is particularly
. ) N * ' - ' ’ *
impertant "that the master teacher understand and appreciate the program

which the priaservice teacher ~s -completed.  This includes an understand-,
) o . . ‘ . " - . . / )
ing of USMES and other similar hands-on-activitieg,'which necessitates
‘that ‘the master teaqherkpe provided with»kxPerienceg in unified social
¥ - . L § )

A .

- saqience, science, and mathematicé, as well-as./open 1earning'eﬁVironments."
er workshop similar in inten and method to the preservice methods -

curriculum course was, designed and offfered. A profeésér who teacﬁés the

N N

) ) ¥ . . .
language arts/social studjes course and who is an expert in learning

characteéristics joined the other members of .the team to provide some

¢

background for potential master, teachers.. Time was spent on developing
commuhication skills, examining 1earning’chéracteristics of children,
- S S : :

énd a brief introduction to supervisorg techniqﬁes. Emphasis was not -

L X} "

omly on dévelobing'teaching'strategies but fostering a toigrance to
/. : : ) r o

- -

allow the service teacher to try vaﬁ?ous approaches. :
. Oneczjjzz\aéfn problems encountered was that the master teacher

did not have sufficient gﬁidance in developing an"opgh learhing‘environ- .

" meant for science, mathematics, and"social~sqiepce. " Supportive staff

FES

from the college provided thevﬁaster‘téécher~with-assistance,sovéhat‘,

>
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'if he or she was so inclined to use USMES units someone ‘was available
- for consﬁltation;“-Thisgstaff»member's-responsibility is-to pPOVide e
r a
support, both emotionally and phys1cally, and to make available sclence,

5001al seience and mathematics manlpulatlve materlals. These latter

" / _
aterials ari available on loan from the coll‘ée'skDesiSp Laboratory .
: /

and Qurriculum Libfanxf ’

»
e

- An ongoing seminar heig 1k timesQf'zoughout the year emphasizes
supervisory skills ‘and furthe“ e > o:nl in the curricula. This con-
\r).’
t1nual dlalogue allows for d1scus~1ﬁf 'wncernlng student teacher/master

teacher roles for intgraction and prov1des a forum for d1scus51on of

ideas related to USMES an& USMES philosophy.

Student Teaching Component

-The putput of the inservice and presergﬂge components is comb1ned
»

?With the student teaching component. The student teaching is supervised
by two members of the 1nserv1ce component staff along w1th a mastqr

teacher. The two cdllege supervisors have worked with the student e

v

- teache;s as well as with master teachers.prior'to the student teaching
experience. One supervisor has training in 1anguage arts and social
X e : v SR
Asthdies<&3}1e the other. is trained in science and mathématics. Emphasis
and'enooufagement is always given to comprehensive problem solving tech-
niques yhen appropriate.' . _ -

An attempt‘is made to match student teachers with master teachers‘

using criteria of dogmatism, rigidity, and personality factors measured

by tests administered in the 1nserV1ce and preserv1ce components. " The.

;o B prellmlnary \results suggest that the matchlng procediré is’ very eﬁfectlve.

. .
/
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Future Modifi%?tions of the Model
’ « . . . '
Several modifications of the experimental mod‘& are progjected.

For exaﬁple,-ft is anticipated that a ciinical approach will be applied.

Ten te fifteen student teachers will be assigned to a given .school. Two

studeﬁt teachers- will be assighed to each master teacher. The full time

etpdent teaching experienge will be extended to two quarters. The
.‘~.~ A R . 3 " / .
fsupervisory team will be based in -the school as c¢linical professors.

.t

- The benefits from sﬁch modificationS'are varied. More flex1b111ty

is avai lable Por working with 1nd1V1dua1 student teaclers as well as

with Master teachers. The two quarter approach may provide the student
y
teacher with addltlonal diverse exper1En°eu such as with mhltlple ethnic

-

L4

_and cultural 31tgatlons. As changes in staffing patterns occur the
oS ‘ : - .

Y

model c%g easily accommodate to new demands such as differentiated

-, . ‘ ~ '
staffing -and job .descriptions. Inseryice training may readily be

integrated into new'componente'of the program. o,
) .1 [. | ’ ‘ ‘ o :
Summary ~ '

The various pgrts of the teacher educétion program described are

© in their imdividhality,éertainlyunotznew.i.The,arrangement of the

experiences in the integrated preservice-inservice approach gives it

“a unique guality. The describedjmodel'shodld be aﬁle tofaccommodate
. . ’ ) .
"to future changes in teacher education.

© We believe the model might be a viable approach for the iﬁplementaT\‘

¢ et

tion efferts projected for the National~Science'Foundation’s thrﬁst .

during the upcomiﬁg years; Our approach'eppears to be working for the
implementation;ef USMES and the"comprehensive problem solving ‘approach..
In this way.we see the model as an effectlve change agent for brlnglng

stuéents a currlculum which is both meanlngful and esciting.
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