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‘ — ‘PREFACE : NN

-
N - % \

The'préigllege preparation of quality teadhers of sg§gnce )

for the elementary and middle/junior high schoo lizels is,z

primary concern of the National Science Teachers Associatdiom.

We know that most elementary teachers take” general survey

coursés.in science-or introductory courses for science majors—-

kinds of courses which practicing elementary teachérs find of .
= little use. We know that, the professional component of the

elementary teacher's preparation often.neglects science. We -’

know that middle and junior high school teachers of science

_are geldom prepared specifically for-their work with early // 4 .
adolescents. - . .
~

If good teachers are the key to good science programs,
and we believe that they are, then we must strive to improve
our teacher preparation programs in science. As the Amerigan ‘
g Association for the Advancement Jf Science points out in its .
1980 report to the Natidndl Science Foundation, ".p.good pre- ’

service programs are the best insurance for qualified teachers." /f'
‘J .

- .. J
The purpose of this document is to highlight areas of con-
cern, to propose selected standards which, if implemented, " .
v could result in impyoved teacher preparation in the sclences ° - :
and, ultimately, in improved learning experiences for children
whose 1lives will be so greatly affected by the processes and
A\ products of scienge. The standards herein proppsed are intended . " e
to provide guidelines, to institutions and agencies desiring to
.achieve minimal levels of quality .in 'science preparation programs
for preservice teachers of sciéﬁce for the elementary and middle/,
junior high school levels. . . .

A
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"{icant numbers of-elem

. PREPARATION IN SCIENCE CONTENT C : .

- A . . ~
0 . \ . ° ’ -
SCIENCE PREPARATION FOR PRESERVICE ELEMENTARY TEACHERS
2 .o . .
SRS ’ oo / ' PR
INTRODUCTION v T - ’

Although'scienég is a well-established Eueréulum‘requirement in the ele-
mentary schoels of thg United States, it is beset with many problems. Signif-
Q{fry‘teachers feel unqualified in sgience and uncomforty

able when they have to teach it (1). Little time is devoted to science instruc-

tion and many -teachers ignore it completely. __ ,
s a, ' . . : ) 4
During the late 1970's, National Stience -Foundation case studies of ele-

mentary schools revealed a general deemphasis of science. Stake and Easley
summed up their observations by concluding: “~>
, Although we found a few eZementa}y teachers with a strong interest

and urderstanding of science, the number vas insufficient to suggest - '

that even half of the nation's youngsters would have a'single eldgen-

tary school year in which -their teacherlwould give science a substan-

tial share of the.curriculun and do a good jab of teaching it. (&) :

- Y - - «
¢ Pogr preservice teacher.pféparation i{s often cited as a prime contributor
to thd problems of science education at the elementary school level. State
science supervisors and elementary school principals perezgve inadequate
teacher preparation in.scienge as a serioys problem (3). Teachers, too, blame
their shortcomings on their preservice p:gparatioyé. Many believe that their
college qQr university prograhs did not adequately prepare them for the scif
ence teaching they are expected to do in their own elementary school class-.
rooms (4).. Colleges and universities gre aware of the need for improvement.
Recent National Science Teacher Association (NSTA) studies of leading teacher
education institutions Tevealed that 50 percent or more felt that their pro-

.grams ~for preparing preservice elementary teachbrs in science could be improved

fhrough increased emphasis on science content, sgience processes and methods,
and science’geachiqg;techniques (5).

N

It must be noted that good guidelines' for the preservice science educatdion
of elementary school teachers already exist.. They were prepared more than a
decade ago by® the American Associdtion for the Advancement of Science (AAAS)
.(6). While these guidelines are still relevant and valuable and should con-*
tinue to be'used, it appears that either many institutions failed to implement
them, ar-“slippage has occurred. Recent surveys conducted by NSTA (7, 8, 9)
have disclosed serious deficiencies in the science preparation of elementary
teachers. These deficiencies must be addressed 1f we wish to igprove both-.the
quantity and qudlity of seience experiences for elementary school childrerd.

-

There appears to be univerpal agreement that "elementary school teachers

. ghou1d~h§ve a good knowledge of science content. This content then becomes

the reservoir from which they draw as they teach science to elementary school -
children. Unforturatelys preservice elementary teachers may be getting neither
the quantity nor kind of gcience content theysneed.

-
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A recent "survey of colleges and unive;siti;s Havtng.the largest numbers
of teacherreducation graduates revealed serious deficiencies in the science
content preparation of preservice elementary teachers (10). For instance, in
half of these leading institu;ions, only 8 semester hours.or less of science
were required for persons preparing to teach science at the elementary sehool
level--very#€lose to the same number of hours required in the general education
of all students, none of whom will be expected to teach science, .
. _ '
Only 18 percent of the institutions required eléhentar& texcher candidates
to complete science courses in all three mdjor areas oﬂ‘science;dbiological
science,]physical science, and earth science. In most, insti;utions, preservice-
elementary teachers could get by without taking courses in one or two of’these
areas, such as physical science or earth science, thereby leaving them'wqefully
lacking in subject areas they will later. be expected to teach in Eheir own

classrooms. ~

. L -

Only one-third of the institutions design their science cqurses specifi-
cally to meet the needs of elementary teacher candidateg. The rest appear to
give_preservice teachers the same ''dose'" of science as pajors .in history, art,
business, or physical education. The result is that many teachﬁ%s f;équently
complain that they see no relationship between the content and mode of instric-
tion of their college courses and the science they are expected to teach. The
AAAS Guidelines remind us that we should make an effort to rélate fhe scienc%
topics that are taught to teachers togthe science topics that are taught to
children (11). . ) . ,

4 ¢

' Recogﬁiziﬁg these deficiencies, the '‘National Science Teachers Association

recommends that theafdllqying standards he recognized and implemented: )‘
R - . )

STANDARD I.A. SCIENCE CONTENT PREPARATION -
, - .
All colleges and universities should require a minimum of 12 semester
hours or 18 quarter hours of laboratory or field-oriented sciénce including .
courses in each of the areas; biological science, physical scieﬁce, and earth
science. . ..

STANDARD I.B. SCIENCE CONTENT COURSES FOR ELEMENTARY TEACHERS

- ' - ’ s an .

These courses should be designed specifically to serve the heeds‘of pre-
servige elementary school teachers.- They should a) provide knowledge of sci-
ence content selected for its application to elementary scheol classrooms; b)
increase skill in using the processes of scienc nd c) develop positive at- -
titudeq toward Science and science instruction at the elementary school level.

1
2
\
.

SCIENCE TEACHING METHODS: ‘ ) L

1]

Science has many characteristics which distinguish it from other school :
subjects. The basic objectives of science instruction include science procésq
skills and attitudes as well as Science content. Learning science prbcess
skills and developing scientific attitudes requires the use of activity-ori-
ented, investigative teacbiﬁg methods. These methods are different in kind
and amount from the general methods of teaching elementary school subjects and

can be taught most effectively in a separate methods course specifically for

science.




"

D.

“rof techniques “for evaluating pupil progress in science.

Current research indicates: that only 26 percent of the 50 states require
a separate science methods course for certification and 17-percent require mno
methods course at all {12). Another survey skows that colleges and universi-
ties ,usually,exceed minimal state certi‘iuationfstandards for methods courses.
Niney-four percent of the colleges and universities which produce the largest
‘number of teacher education graduates require a separate science methods course
‘to complete program reqyirements in elementary education (13)s Findings ¥rom.
a related tudy of experienced elementary teachers in the field indicated that &
79 percent had completed a separate science methods course. Eighteen percent
had completed only-a general methods cou*se (14). '

While the data cléarly indicate tha:-a separate course in science me thods
is usually required, opportunities still exist for preservice elementary
teachgrs to take a general methods course or no methods cour at all, théreby
excluding science. /79

Further, there is a potential problem vegarding the timing of the science
methods course. Preservice teachers should have an oppdrtunity to acquire a

-fundamental knowledge in the sciences before they learn about strategies for

teaching it. The methods course in science should occur "late in the preservice
teacher's career,, after the science content courses have been completed and
just prior to student teaching.: .

LY

STANDARD II.A. SCIBNCE. TEACHING METHODS : (.

v t
* -

Preservice elementary teachers should be required to complete a minimum
of one separate course-.of approximately three 'semester hours in elementary
science methods. This colirse should be scheduled after the science content
c¢ourses hawe been completed and\gust prior to student teaching.

-

STANDARD I1.B. (ONTENT OF THE SCIENCE TEACHING METHODS COURSE -
\ . Y . -

' The elementary science methods course should develop instructional skills
designed to assist preservice teachers to teach science processes, attitudes,

and content to elementary school children, gradeg K-6. The course should in-
clude experiences such as hands-on acti&ities to promote process skill develop-~
mént, the.selection of sciénce content appropriate for the elementary school,
.the design of classroom environments which promote positive attitudes, the se-
~lection and use of a varimty of instructional strategies, and the development

4
"FIELD EXPERIENCES . :

Field experiences with childré @in schools should be an essential part of
programs preparing préservice elegiptary teachers. During the last decade,
the number of field experiences has increased. More emphasis has been placed
on observatiom/participation experiences throughout the undergraduate years.
Unfortunately, because of the general deemphasis of science at the elementary
‘school level, science is often excluded from these field experiences, and, in

~

some cases, even from student teaching ] .

t

The techniques of science instruction are best learned through pracgice.
Preservice elementary teachars must be afforded the opportunity to teach séi-
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' ence to'children throughout tpgixgeoifgg;/::: rs, preferably in a variety of

schools at ieveral different grade l%yels.

-

N
1

- STANDARD IiI. FIELD EXPERIENCES IN SCIENCE

Presewrvice elementary ;eachéfs should have|opportunities throughout.théir
undergraduate years to teac¢h science to children in schools. « These field ex-
periences in science may begin with observatiops, proceed through small and
large group instruction and culpinating, finally, in student teaching}

-

E. FACULTY PREPARATION . .

I3

Identifying who it is that' will teach science content and me hods courseg
to preservice teachers 1s as impprtant as ide tifying what it is* that they
will teach. Institutions desiring to develop teacher education programs of .
ity cannot afford to permit less than wel -quafified individuals to teach” .
content and methods coursges for\pre§ervice e%emenqary teachers. :

¥ ~

t
Each faculty member teaching content couéses to pgszerVice elementary
teachers, should have credentials comparable Yo those réquired for other sciefice
" courses. Moreover, thg§e courses should be‘bssigned.to faculty Having the
most intenest in teacher preparation. Theyishould not be assigned to lesser
d\;}ified pgrsonnq} such as graduate assistants who have little or no é&peri-
enYe in science or science teaching. f '

;o
. | i

Methods course teachers should.also ha?e had specific training and experi- -
«ence in the teaching of science, and shduld maintain a continuous association
and involvement with elementary schools. n no way should the science methods
experiences of preservice elementary teachers be given less emphasis than. those
of other academic-areas. < » )
+ [

STANDARD IV. FACULTY PREPARATION .

-

-

+

.Faculty assigned to teach science content and methods courses for preser-
vice elementary teachers should have, the. qualifications, experience, and in-
terest to provide high-quality instruction. ‘They should be as carefully
"screened and selected as those faculty members who are assigned courses in,

other academic majors. .

F. FACILITIES, EQUIPMENT, AND MATERIALS

Science can best be learned in an atmosphere where 3tudents can investi-
gate, explore, and discover. Getting a §§§ling for the nature of scientific
inquiry is no less .important for a preservice elementary teacher than it is
for those pursuing scientific careers. If/preservice teachers are prepared
in environments that invite and support .cdyriosity, investigation and inquiry,
they/are more likely to provide similar enyvironments for their own pupils.

Such environments must be rich science leaxning’ resources. - ‘

[S
Instructional programs for the preparation of,preserv}ce elementary teachers
) of science should include laboratory equipment, instructional materials, and '
lijrary holdings comparable to.those’used by practiging elementary teachers.
* Further, such programs should include regular budgetary allocations to ensure

the acquisition of quality science education resources in duantities.sufficiedt
: to guarantee hands-on experiences. '
ERIC B : ,

- ] g 9’
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“ « STANDARD V. FACIﬂTTIES, EQUIPMENT, AND MATERTALS

L

* ~

Preservice elementary teachers should be instructed in well-equipped sci-
ence laboratories and educational facilities whic¢h provide science instruc~
tional regourtes comparable to those they will be expected to use¥as teachers
in elementary classrooms. ’

K f'

PRQFESSIONAL ORIENTATION o . ' L
kd

STANDARD VI. PROFESSIONAL ORIENTATION

* P
Science is but one of tﬁe many subjécts that elementary teachers must, '
learn to teach. Along with science content, processes, attitudes, and teachlng
methods, preservice teachers must gain an appreciation for the role of science
in the total elementary curriculum and in the lives of the children. The pres-
sures of teaching &}l subjects in self-contained classrooms has often relegated
science to a less important role--a role which is unacceptable in a world in-

creasingly characterized by science and technology.

Every effort must be made to instill in preservice.element'ar; teachers
positive attitudes, toward science and science teaching. . They must sense the
joy of science and its value to the lives of the ghildren they will teach.
They must see science as an opportunity to learn how éo ask s gnificant ques-
tions, to seek relevant answers,.fo apply problem-solving skills to eveyyday
life, to think rationally, to tgst ideas, to make decisions, to explore, to
investigate, to txry and fail, de try again. { .

Thei% preservice experien@es \In science should provide the foundation for
life-long ledrning in science--a dommitment to continue their education in
science through reading, participation in professional organizations, and
further education, including inservice experiences.

Y

v

The professional orientation of preservice elementary teachers should in-
clude experiences which 1) instill p031t ve attitudes toward sciénce and sci-
ence teaching, 2) foster an appreciation fior the value of science torthe lives
of the pupils they will teach, and 3) develop a commitmént to continue their
education in-.science through reading, partidipation in professional organiza— ‘
tions, and further educatiom, including inseryice experiences.

.

12
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. STANDARDS
= SCIENCE PREPARATION FOR PRESERVICE ELEMENTARY TEACHERS .
# N » . t ‘., . M }"\
.~ \__ STANDARD I.A. SCIENCE CONTENT PREPARATION - /
v C - ‘ 7 ) ) °
All colleges and universities shoyld require a minimuim of 12 semester hours -
or 18 quarter hours of laboratory §r field-oriented science including courses in
each.of the aread; biological scierfce, physicdl science, and earth science.
» \J , "‘ . i .
" STANDARD I.B. SCIENCE CONTENT COURSES FOR ELEMENTARY TEACHERS '

These courses should be designed speciflcally to serve the needs of preser-
. 4 vice. elementary school teachers. They should a) provide knowledge of science con-
R ) tent’ selected for its application to elementary school classrooms, b) ingrease

© skill in using ‘the processes of science, and c) develop ‘positive attitudes toward
science and science instruc®tion at the elementary school level.

-

STANDARD II.A. SCTENCE TEACHING METHODS \J v

Preservice elementary teachers shbéuld be requlred to complete a minimum of
one separate course of approximately three seméster hours in elementary science
. methods. This course should be scheduled after the scienece content courses. have
v } oeen cqmpleted and just prior to student teaching.

13

STANDARD II.B. CONTENT OF THE SCIENCE TEACHING METHODS COURSE '
The elementary science methods course should.,develop instructional skills

” degigned to assist preserv}ge teachers to teach science processes, attitudes, and r

content to elementary school children, grades K-6. Thé course’ should include ex-

periences such as hands-on activities to promote process skill development, the

selection egvscience content appropriate for the elementary school the design of

clagsroom efvironhments which promote positive attitudes, the selection and use of

a variety of instructional strategies, and the development of techniques for eval-

uating pupil progress in science.

‘ . . : . .o , .

STANDARD III. .FIELD EXPERIENCES IN SCIENCE

I3

Preservice elementary teachers should have opportunities throughout their
undergraduate years to teach science to children in schools. These field "experi-
ences in ggience may begin with observations, proceed through $mall ang\large
group instruction, and culminating, finally, in studend\teaching.

STANDARD IV. FACULTY PREPARATION )

Faculty assigned to teach science content and methods courses for preservice

. elementary teachers should have ,the qualifications, experience, and interest to
provide high—quality instructiona They should be as carefully scre€ned and se- -
"lected as those faculty members who are assigned cour’ses in other academic majors.

STANDARD V. FACILITIES, EQUIPMENT, AND MATERIALS
"IN 2 A

.+ Preservice elementary teachers should be instructed in well~equipped science
laboratories and educational facilities which-provide science instructional re-
Q sources comparable to those they will be expected to use as teachers in elementary

]:MC classrooms. e

R LN . -
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STANDARD— VI. . PROFESSIONAE ORIENTATION & o . . :
+ The professional orientation of preservice elemehtary"teacpers should include
L experiences which 1) inst{ll positive attitudes toward science and science teaching,
’ '2) fosten an appteciation for the value of science”to the lives of the pupils they
will teach, and‘3) develop comm),tment to cortinue their educatJ\.on in science
.through reading, participatgon in' professional organizations, and further educa-
R o tion, including inservice experiences, » ‘..
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A. INTRODUCTION - . ‘
. ‘ . 3 - ' ~ . : ..

. It is axiomatic \that our natién's well-being is a direct result of the
. Buccess or failure of its scientific and technologic enterprises. The foun-
dations of science and technology lay in our schools‘and are hui%t upon by
‘our sfience teachersi It is here where the qurk of interest is struck for
. future scientists and engineers. It is here where our young people learn. to
. make wise degisions. It is here where students purn on or off go science and
technology. Too man& of our students terminaté‘their formal science education
as early as the ninth grade.' The fact that many science career choiges are

. . ‘
} . " made durin early adolescent years make it particularly important that >
] middle scliool dnd junior hlgh school science glasses ;re taught by ce certified” ~ .
teachers who have been specifically prepared to teach ‘at these’Ievels.
- P — 4 i

. Current certification standards .and practices in most states allow teachers, |
with either elementary certifxcates or secondary certificates, to interchange- |
ably provide instrucﬁion for middle and juniar high school Students(l) Conse-

e quently, science teachers at these levels may haye science preparations ranging

- - " “from zero hours of science coursework to as much as a full major in one of the

science disciplines. If a science teaching methods course does exist, it is

typically speciffed for either elementary or gecondary teachers, not for middle/
nig; high school teachers(2). When we cpnsider that there are more middle and
idr high sghool science teachers than there are high school science teachers,
the oversight of adequate preparation for middle/junior high school science
teachers is unforgivable. * . 4
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The following guidelines are intended to provide a framework for the
improvement of programs designed to prepare science teaghers who will work
with early‘adolescents.

s \ >
) STQﬁDARD I. MIDDLE SCHOOL/JUNIOR HIGH SCIENCE TEACHER CERTIFICATION
N .
Separate, specific middle school/ unior high school science teacher certi-
’ fication programs should be establigifed. They should contain science content,
methodology, field experiences and profegsional orientation activdties designed
fically for the middle school/junior high science teacher: A\

B. PREPARATION IN SCIENCE CONTéNT ‘ . v

N ~
. &

' . Science courses as envisaged in the middle/junior high school, generally

inc]ude biological, earth, and physical sciences. - The breadth of offerings,
and [significance of scien instruction during the early adoles®ent years
ma it imperative that ®the middle/junior high school teache aVve both suffi-
cient preparation in science content and science teaching methods. The science

. courses required of middle school and junior high teachers should be designed .

- to develop: a) knowledge Zif;cience content seldtted for its application to
middle and junior high cla ooms;, b) skill in using the processes of science;
and, c) "positive attitudes toward -the learning and teaching of science.
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STANDARD II.A. SCIENCE EONTENT PREPARATION . ' .

minimum of 36 semester hours of collegiate science instruction should
be requivred of all preservice, middle/4unior high school sciences¢teachers.
This coursework should include the major science disciplines of biology, earth
. science, and physical science with at least 9 hours of biological or 'life ’
acience, 9 hayrs of ﬁhysical science (physics and Ehemistry); and 9 hours of
earth science. ’The_femainiﬁg 9 hours would include’ electives from amang the :
major science disciplines. ’ ' —

e -

e — . N

STANDARD II.B. SUPPORT CONTENT PREPARATION™ '~ \ .
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- - 'TﬁE:ﬁiddle/junior high school science teacher should akso have a minimum
of 9 hours in mathematics and computer sc ce instruction. "The nature of
science and technology -today demands tha_t‘é science teacher uhderstand basig
mathematic operations and applications of computer technology. Without this
knowledge, yeal scientific problems_cannot be solved nor can the benefits of .
computers as an instructional aid be usilized. -

Y

SCIENCE TEACHING METHODS ‘ :

Since most ,states employ broad-field (several subject areas) certifica-
tion 41n elementary schools and specific subject area certification in secondary
schools, the methods courses ih most university settings relate to either ele-
mentary or secondary science'inst%ugtion. A recent survey (3) showed that -
only 2 of the 45 responding teacher-training institutions had specffic middle
school/junior high school science teaching methods courses. Most institutions,
89 percent, required.a secondary science methods course for prospective middle/
Junior high sthool science tgachers. Because of ‘the wide range of sciences
‘taught at the middle/junior high school and the special curriculum materials
available, and the nature of the early adolescent student, the earlier-men- -
tioned, restrictive practices are clearly unsatisfactory.

STANDARD III. SCIENCE TEACHING METHODS PREPARATIO& )

/. -
Middle/junior high school teachers sbould have. a specific science teaching-
methods course which addresses not only current content, but also recent pedagogy
relating specifically to early adolescents. ) .

FIELD EX?EBIENCES AND STUDENT TEACHING - N

It is universally recognized that practical experiences provide invaluable
learning opportunities for prospective teachers.” Most states fnow require a
student teaching or internship experience for students during their final year
of undergraduate preparation. Recently, emphasis has been placed jupon "obser-
vation/participation" experiences throughout the_undergraduate program. Obser-
vation/participation provides concrete examples of '"real world" classroom situ-
ations. These experiences also enable students to apply instructional theory
directly, to develop instructional skills, to determine personal suitability
for the teaching of science as a profession, and most importantly, to ascertain
wheqhen working with early adolescents 15 personally satisfying.

+

STANDARD IV.A. CLASSROOM OBSERVATION/PARTICIPATION

) Prospective midd1e7junior high school science. teachers should have oppor-
tunities for classroom observation/participation in early adolescent science
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5 15

¥




- v L . .
e‘ H 3 ' -
~ D 14

classes taught by competent teachers. _Such‘exﬁe;iences(should be provided

during each year of their preservice prepa;gtidh program: .
; . ‘7‘/”/,/, -,

STANDARD- IV.B: STUDENT TEAGHING/INTERNSHIP -

The culmiﬁa;iﬁg‘gield experience for the preservice middle/junior high
szi;zi/ig;gnee'teacher should be an internship of one.sémester's or quarter's
6n. There must be® ample time and opportunities to plan and provide in-

,4»—'“”/’,i; struction. for students “in a middle/junior high school science classroam super—
vised by a competent science teacher. :
- ) - S . .
E. FACULTY PREPARATION i .

+

-

Identifying who will teach sc;encelcontent and methods courses, to preser-
vice teachers is as dmportant as identifying what will be taught. /&nstitut}ons
desiring to develqp‘teacher‘eaqcation programs of quality cannot afford to :
. -permit less thqn wellzguhlifiqs individuals to teach content and methods courses J‘
’ for preservice teacheys~\’ ) n ) iy ’ , , ’

' A ! : o ¢ .o

Each faculty member teaching content courses to presetvice, middle/junior . 2
- high school teachers should have credentials comparable to those required for
., other science courses, These courses should not be assigned to faculty mempbers: -
having little interest in teacher preparation, nor should they be assigned to
lesser-qualified persornel such as graduate assistants, who may have little
preparation in Ehe.scieqces and »science education. ’ ‘

. . .Likewise, science teaching methods instructors should have had specific
- training. and experiente at the middle/junior “high school level. These instruc-

tors must maintain-a:xcefitinuous association and ihvolvement with schools in an
effort to remain ”1n;touch" with the field and retain credibility.

“STANDARD V. COLLEGE/UNIVERSITY- SCIENCE AND SCIENCE TEACHING METHODS FACULTY

. - a4 .
The universitj]cﬁlfége faculty members selected.to teach'science and/or
science teaching methdéds courses to preservice teachers should have adequate
professional preparation and be committed to the education of teachers of early
?doléscent children. .
» : o«
F. FACILITIES, EQUIPMENT, AND MATERIALS 7
—— -~
If the prepardtion of preservice, mid§1e/junior high science teachers is
to be of high—qualfoy, then library holdings, laboratory materials’, teaching
equipment, and instructional materials must be adequate, related to middle/
jhnior'pigh school S@}ence'teachihg, and funded appropriately.

A o
STANDARD VI.A. INSTRUCTIONAL SETTING/MATERIALS
- Preservice mi&dle/junior high school scienqﬁlteachers ;hduld be ingtructed
in well-equipped science laboratory settihgs wit sufficient instructional
materials in order to develop the science instructional base needed for early

adolescent teaching. ‘

STANDARD VI.B. LIBRARY HOLDINGS ¢ ‘ ’
) + L1 holdings for preservice, middle/junior high school science educa-
+ " tion should be comparable to other academic areas, budgeted sufficiently to
keep holdings current, and include adequate specialty books, periodicals, micro-
[ERJ}:‘ films, curriculag‘guides, etc., to supply the demands of research and instruction.

T . . 1 . .
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PROFESSIONAL QRIENTATION
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The lack of specific undergiaduate programs for the middle/junior high
school teacher has often produced "professional misfits,” many of whom suffer
an identity crisis. Commitment and allegiance to the teaching of-.early ado-
lescents, and to the early adolescents themsé€lves, is often lacking because
teachers have been conditioned to aspire to high school or elementary instructiom.

Since there are often more middle/lpnior high school science teaching po-
sitiens available than high school écience positions, employment opportunities
must ‘be made known to all teacher-education students at the outset of their

. programs. - - -

' STANDARD VII. PROFESSIONAL 6315NTATIQN~

0 ~ -
.

The preservice, middle/junior high school science teacher program should

. pfovide experiences which will engender professional pride, dedication, and

commitment to the early adolescent child and eagly-adolescent instruction.
b The prbeS$ionalsorientation should also encourage continual seff-lmprovement
via current 1iterature, professional organizatian, involvement, both formal and

informal inserv1ceeducation and continuing education.
»
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. , STANDARDS
: MIDDLE/JWNIOR HIGH SCHOOL SCIENCE TEACHER PREPARATION ) ’

£

N STANDARD I. HIDDLE SCHOOL./JUNIOR HIGH SCIENCE TEACHER CERTIFICATION

Se arate, specific, middle school/junior high school science teacher
certification programs should be established. They should contain science
content) methodology, field experience and proféssional orientation activities
designed, specifically, for the science teacher ’;/early adolescents.

. ) STANDARD II.A. SCIENCE CONTENT PREPARATION

. ; A minimum of 36 ‘hours of collq‘iate scierce instruction should be
required of all preservice, middle/junior high school science teachers.
This coursework. should include the major science disciplines of biology,
earth science,”@nd physical science with at least 9 hours of . biological
science, 9 hours of physical science, and 9 hours of earth science. The
remaining 9 hours would include electives from among the major, sciehce

» disciplines. > .

STANDARD IT.B. SUPPORT CONTENT PREPARATION

The middle/junior- high school science teacher should also have a
~ minimum of 9 hours in mathematics and computer science instruction. The
nature\ of science and technology today demands that the science teaeher |
understand basic mathematic operations and applications of computer tech-
nology. Without this knowledge, real scientific problems cannot be solved,

.

-~

nojg‘ ., nor can the benefits of computers as an instructional aid be utillzed
. \{\ STANDAKD III. * SCIENCE TEACHING METHODS PREPARATION "a

Middle/junior high school scienceteachérsshould have a specific science
teaching methods course which ‘addresse$ not only cug;ent content, but also re-
'‘cent pedagogy relating specifically tq early adoles ents. ™

STANDARD IV.A. CLASSROOM OBSERVATION/PARTICIPATION

Prospective middle/junior high school science teachers should have oppor—y
tunities for classroom obsgrvation/participation in early adolescent science
classes taught by competent teachers. Such expmeriences should be provided
during each year of their preservice preparation program.

STANDARD Iv.B. STUDENT TEACHING/INTERNSHIP

. The culminating field experience for the preservice, middle/junior high
sch601 science teacher should be an internship of one semester's *or quarter's
durltion. There must be ample time and opportunities to plan and provide in-
struction for students in a middle/junior high school science classroom super-
vised by a competent science teacher. . L

STANDARD V. rCOLLECE/UNIVERSITY SCIENCE AND SCIENCE TEACHING METHODS FACULTY

/ . The university/college fatulty members selected to {éach sciente and/or
science teaching methods colrses to preservig? teachers should have adequate
-tn
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ptofessionaf preparatﬁpﬁ’and be committed to the education of teachers of early
adolescent children. . ,

STANDARD VI,A., INSTRUCTTIONAL SETTINC/MATERIALS " )

"

Preservice, middle/junior high school science teachers should be instructed
in well-equipped.science laboratory settings with sufficient instructional

mét%Figis in order to develop the science instructional base needed for early
adolescent teaching. )

.

STANDARD. VI.B. LIBRARY HOLDINGS ' ‘
Fl

Library holdings for preservice, middle/junior high:.school science educa-
tion” should be comparable to other academic areas, budgeted sufficiently to
keep holdings current, and include adequate specialgy books, periodicals, mi-
crofilms, curricular guides, etc., to supply the d nds of research and in-
struction. | S '

~

STANDARD VII. PROFESSTONAL ORIENTATION '

~

v

The preservice, middle/junior g&gh school science teacher program should
provide experiences which will engender professional pride, dedication, and
commitment to the early adolescent child and early adolescent instruction.

The professional oriéntation should also encourage continual self-improvement,
via current literature, professional organization involvement, both formal and
informal inservice education, and continuing education.
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. IMPLEMENTATION PLAN

. . N

It is important to recognize that the standards recom- _
mended in this document are draft statements. They represent
‘a beginning, a first step toward improving science-teacher edu-~
- cation and certification at the elementary and middle/junior .
high school levels. - . //

The Steering Cémmittee is presenting this draft to the
NSTA Board of Directors at the NSTA Convention in Chicago, not
for action, but rather, for review and study. Directors are
invited to provide comments and suggestions prior to the Board
meeting later this summer. A final draft of the standards will
be presented to the Board for action-.at that time.
Meanwhile, the Steering Committee will circulate thig
“draft to state science supervisors for their review and reac- _
tion, and to other persons and groups who share our stake in
seience-teacher preparation. For instance, NSTA has already
Jbecome an affiliate of the National Association of Colleges ) ’ 3
of Teacher Education (NCATE). We hope we can be effective in
helping to shape their accreditation processes which impact
science~teacheY preparation.' We have also contacted the Na- . &£ -
tional Association of State Ditectors of Teacher Education and
,Certification (NASDTEC) to inform them of our interest, and
progress and seek cooperation in the development of* standards.
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‘ ' These guidelines are not propbsed for the purpose of
“being filed away in the §STA offices, or put on a shelf to
' gather dust. They are proposed with the intent of achieving
~action toward the improvement of teacher education through
- implementption by college and universities, accreditation agen~ _
cies, angpstate departments of education. Those challenges lie ,

before us., .
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