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RATIONALE FOR [HL SURVEY

lhe three National Science Foundation (NSF) studies conducted during the
late 1970's revorted a mvriad of problems related to the teaching of science
‘n the elementdrv schools of the United States. Little time was devoted to
science instruction and a significint number of teachers felt "not well quali-
fied" to teach science (1). Case studies of elementary schools revealed that
science had been deemphasized, with manv teachers ignoring it completely (2).

Inadequate teacher preparation is often identified as the cause of the
sorry state of science at the elementary school level. For instance, survevs
of state science supervi .rs and elementary scaool principals found that hoth
groups considered inadequate teacher preparation in science to he a serious
problem in their schools (3). There appears to be a need for improved teacher
preparation programs in science for prescrvice elementarv teachers.

Science teacher preparation for the middie and junior high school levels
is also f?aqght with problems, For a long time it has been assumed that
"anvone'" can teach middle/junior hiuh school science. Teachers prepared for
biology, chemistry, or physics at the senior high school levels end up teaching
seventh and eighth grade general science, Elementary teachers with minimum
preparation in the sciences are hir:d to teach ninth grade physical science. .
There appears to bhe a real need to establish guidelines for the preparation
of science teachers specifically for the middle/junior high school levels (4).

Although some uniform guidelines and standards for the preparation and
certification of teachers of science do exist, such a: those prepared by the
Commission on Science Education of the American Association for the Advance-
ment of Science (5), they have not changed in more than a decade. The NSF sci-
ence education needs analvsis of 1980 noted that the three earlier NSY studies
had neglected the preservice training of teachers, vet good preservice pro-
grams are the best insurance for qualified teachers (6). The authors concluded
that it is much more difficult to correct deficiencies, particularly in the
academic backgrounds of teachers once they have heen certified, than it is to
require adequate preparation prior to certification. There is a clear need for
the profession, with NSTA as its representative, to recognize needs in the area
of preparation and certificaticn of teachers of science and take action for im-
provement.,

PURPOSE oF THE SURVIEY

During 1981, the Division of Teacher Lducation of the National Science
Teachers Assoclation (NSIA) accepted the task of planning strategics tor de-
veloping NSTA pusition statements resarding the prenaration and certification
of teachers of science at the elementary and middle/junior high school levels.

Four NSTA (ommittees-—leacher Education, along with Preschool/Flementary,
Middle/.Junior High School, and Research--have worked in concert at this task.
Representatives ol these committees met in San Antonio on August 2, 1981, and
decided to seck a baseline of data on science teacher preparation, We believed
that we should find out what carrent practices vere before we say what they
should be.

ke




Our charge wa- to develop and condoct a survey to obtain desceriptive data

on elementary and middle/junior high school t:iwcher preparation programs dat
selected colleves and universitions.

LED,  SOURCH OF DATA

Firty (50) colleces and universities were sampled in this survev. All
dare members «f the American Association of Colleres for leacher Fducation
(AACIE) and 1dentiiiced by AACIE as member institutions havine the largest
number of teacher education yraduates durdggﬁ{he 1979-80 acadewic vear.

On Decenber 4, 1981 questionnaires and cover letters vere sent to the
Deans of Education of all fiftv (50) of the selected colleges and universi-
ties. On January 15, 1982, o follow-up letter was sent to those institutions
which had not responded to the first request. the appendices include the rames
and addresses of tae colleges and universities, a copyv of the questiommat.e,
and copies of ‘'l cover letters sent to the Deans of Tducation.

IV, DATA AND DISCUSSION

A. Respondents ’ .

L. During December, 1981 and January, 1982 a questionnaire titled, "Pre-
service Preparation of Teachers of Science at the Elementary, Middle
and .Junior High School Levels™ was sent to Deans of Education in fifty
(50) teacher-producing colleges and universities in the United States.
A total of forty-five (45) completed questionnaires (907) were returned.

Following is a listing of responuents according to category of posi-
tion or title.

Position or Title Respondents Percent
Dean of Fducation 1 2%
\senctate/Assistant Dean of Tducation 6 137
Professor of Science Lducation 13 297%
Professor of Fkducation 20 457
Other 5 1%

Most respecdents had responsihilities related to soience cducation,
Most 1n tne categories, "Protessor of Tducation" and "Otner," were
instructors or administrators in science education programs housed in
department~ of curriculum and instruction.

. [Llementary Peacher Preparation
1. ARE ELEMLNIARY TEACHER CANDIDATES REOUIRED 10 COMPLETE SCIENC, COURSES?

Ja (9B7) Ye. 1 (27) o

ALL colleges and universities c.cept one required elementary Leacher
candidatoes 1o complote solence coarse
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2. ARE ELEMENTARY THACHﬁR CANDIDATES REQUIRED TO TAKE SCIENCT COURSES AS
A PART OF THEIR CENERAL FDUCATTON. REQUIREMENTS, THRIR PROFFSSTONAL Fh- i
UCATTION REQUIREMENTS OR BOTH? ‘
a. 18 (41Y) teneral Education ~
b, 2 (54)  Professional Tducation

c. _24 (544) Both

3. IN WHICH O THE FOLLOWING AREAS ARE ELEMENTARY TFACHER CANDLDATES RE-
QUIRED TO TAKE CNURSES?

a. 18 (227) Phvsical Sciences

b. 19 (237) Biological Sciences ) »

c. 10 (127, Earth Sc onces

d. 21 257%) Anv of the ahove wav be elected

e. 8 (99 0r the above a, b, and ¢ ave required
f. § (97) Other

There were a total of erohtv-four (84) responses in all categories (a.)
through (f.). Manv respondents checked two letters such as (a.) ar d
(b.) or (4.) and (f.). Alrost one-half of the respondents marked i1y
(d.) indicating that while physical science, biological science, and
earth scicnce are required, students mav ele t one or two of these ar~as
while excluding the other(s). Only cight (8) respondents indicated

that their elementary education candidates were required to take courses
in all three (3) areas.

4. ARE SPECIFIC SCIENCE COURSLES REQUIRED?
24 (557)  VYes 20 (45%)  No

The twentv-four (1%4) respondents from schools which require specific sci-
ence courses 21} provided course titles. These titles were generalized
into cateporics such as earth science, phvsical science (including chem-
istrv and phvsics), biological science, ete. The categorices, numbers of
respondents, and percentages appear next.

Course Title Categories Number Percent

Biolopical Zcience, Phyvsical Seience,

Earth Science 34/
Biological Science and Phvsical Scicnce 297
Biological Science and Earth Science 47

Phvsical Science and Farth Science
Biological Science only

Phvsical Science onlv

Earth Science Oniv

Genera. Science

Phvsical Geographwv

L U I ® ¢

Oy
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Approximatelyv two-thirds of the respondents indicated that both bio-
logical science and phrsical science were required courso . Almost
cne-half were required to take earth sélence courses.

If we lock closely at thesesdara in conjunction with the responses Lo
number 3. where students maw clect courses from amone the three major
science categories, we find a rather intercsting phenomenan. Assuming
that the elective requirements in 3.d. allow students to opt cut in

one area, say phvsical science, and another one-third (shown in 4.)

are not required to take phvsical science courses, it would be possible
for more than one-half of all elementarv teacher candidates to elect
not to take a physical science course. The chances of students elect ing
not to take ecarth science courses are even greater.

The important peint to note here i that onle eight (8) (187) of\thv
respondire colleges and universities Cequire elementarv teacher cana
dates to take courses in the bioclovical, physical, and earth sciences.
It appears that fullt 82% provide students with the option of electing
not to take courses ir all three (3) of these areas.

Another interesting finding was that in five (5) (21%) of the responses
the course titles indicated identificers: specifically for elemen-

tarv teachers, titles such as " Introductor Biolegv for Flementary
leachers.”" Tt would be interesting to know if such courses were spe-—
cifically designed to serve the nceds of elementary teacher candidates.

Rt 5. FOR ELEMENTARY TEACHER CANDIDATES, HOW MANY TOTAL CREDLIS HOURS OF SCI-
// ENCE ARE REOUIRED? N = (4

Range = 0 to 18 credits
Mean = 9.3 credits
Median = 8 credits

Mode = 8 credits

The results indicate that elementarv teacher candidates are required

to take either two (2) or three (3) science courses, usuallv three (3).
Comparing the colleges and universities which require specific science
courses to those which do not, we [ind that the group with apecific
demands require an average of 10.5 credits of science compared to about
eight (8) credits for these not requiring specjific cources.

6. IF SCIENCE COURSES ARE REQUIRED, ARE THEY D
THE NEEDS OF PRESERVICL ELEMENTARY TEACHERS?

BIGNED SPECIFICALLY TO MEET

16 __(377)  Yow 6 (597)  No
1 (27) oOther 1 (2%) No Response

The results here arc clear. Only a few more Lhan one-third of the col-
teges and universitics design their science courses specifically to meet
the need- of elementary teacher candidate-.

7. DO ELEMFNTARY TEACHER CANDIDY BS USUS LY PLECH ADDITIONAL SCIENCE COURSFS
ON THEIR oW%” )
] . 27_‘ Yo ."5 (()5.2’) _ o
O
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8. COUNTING REQUIRED SCIENCE COURSES WD FLECTIVE SCIENCE COURSES (Ii‘x"l"

EXCLUDING SCLENCT METHODS COURSLS)Y, APPROXIMALELY HOW MANY CREDIT HOURS
IN SCIFNCE DO FLEMENTARY LACHER CANDIDATES ACCUMELATT gy o RADDATION?

N 45

Range = 3 to I8 credits

Mean = 9 credits

Median = 8 credits

Mode = credits

It is clear that vreservice clementary teachers take no more science
courses than thev are required to take.  What we do not know' is whether
this is by thelr choice, whether there is no room for more credits in
their programs, or whether other factors mav he involved.

9. DO THE SCIENCE COURSFS TAKEN BY [HI ELUMENTARY TEACHER CANDIDATES 1~
CLUDE ".ABORATORY EXPERIENCES AND ACTIVITTES IN ADDITION TO LECTURE?

a. 32 (737) Yes

b. 7 (167) No .
c. 5 (11%Z) Some do, some don't

The data show that approximatelv three-fourths of the respondents offer
science courses which inclade laboratory erperiences and activitics.

10. ARE PRESERVICE ELEMENTARY TEACHERS TAUGHT SCTENCE PROCESS SKILLS SUCH
AS OBSERVATION, MEASUREMENT, PREDICTTION, ANALYSIS OF DATA, CONTROL OF
VARIABLES, DESIGN OF INVESTICATIONS, ETC.?

a. 34 (767) Yes
b. (137%) No
C. | (27 Yo & Ne .
d. A (Y7 Yes, in metheds
N . ne out of eight preservice elementarvy teachers are pot taught science

process skills.

11. DO YOUR PRESERVICE ELFMFNTARY TEACHERS TAKF .\ SCIENCE TECACHING METHODS
COURSE DESTONED [0 ASSIST THEM TO LEARN HOW TO TEACH SCTFNCE OR TS SCT-
ENCROTRCLUDED TN A B2 RAT METHODS OF INSUPUCTToN COURSE?

a. »_/4_()4._(_8_({"_)_" Science Methods Course
be 2 (57) fGeneral Methods tourse
Co “2_'_*(_3_,”:_)__ Thew da both
d. 1 (5%) No re=ponwe

Fortv (40) of the fortv-five (4" colleves and universities surveved

have their preserviee clementar ichers take a sclence methods course.
The number of credits vary froe (1) ta three (3), all semester
credit-., ihew are a. taollows:

ERIC 3
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3.

Number of Credits Numper of Respondents Percent
3 26 : 657
2 12 1
1 2 ) )/

IN YOUR FSUTIMATION, WHAT FACTORS HAVE HAD THE MOST INFLUENCE IN DETER-
MINING THE SCIENCE AND/OR SCIENCE TEACHING METHODS COURSE REQUIREMENTS
FOR ELEMENTARY TEACHER CANDIDATFS?

N = 45

16 (237) Tradition
10 (147) Accreditation Agencies such as NCATE
(28%) State Certificatio Guidel ines

12 (17%) Professicnal Science Association Guidelines

17 (18%) Other

o AN o
S

of responses, 1t appears/fhat all of these factors play an important
role in determining scifnce-related requireménts for elementary teacher
candidates. s Most of the responses in the "Other" category referred to
the strength, interest, and ccmpetence of the faculty as beirg most in-
fluential. )

Although state rertific:j%gn guidelines recelved the greatest aumber

IN YOUR PROGRAM, HOW MUCH EMPHASIS IS PLACED ON THE FOLLOWING SCIENCE
EDUCATION ARFEAS?

N = 45
Science Content:
14 (317) Much 22 (497%) Some 9 (20%) Little 0@ Don't Know
Science Process and Methuods: -
28 (627) Much 15 (33%) Some 2 (5%) Little ) __Don't Know

Science Teaching Techniques:

30 _(67%) Much 12 (27%) Some 3 (67%) Little 0  Don't Know

Among the responding colleges ar t universitives there is substantially
more emphasis placed on science process and methods and science teaching
techniques than on science content. Almost seventv percent (70%) of

the respondents indicated that content received some or little emphasis.
In the "much" category, re<ponses run two-to-one in favor of emphasis on
process, methods, and teaching techniques compared to content.

DO YOU THINK YOUR SCTIENCE CRFDIT HOUR REQUIRFMENTS FOR PRESERVICE ELE-
MENTARY SHOULD BE CHANGED?

N = 44
Science Content:

18 (417) Wo Chanoe T (GRT) Moy T, 0 Less 1s

Needed heeded Needed
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Science Processes and Methods: .
23 (52%) No Change 21 (487) More Is 0 Less.ls
Needed Needed Needed

Science leaching Techniques:

22 (50%) No Change 22 _(50%) More Is 0  Less Is
. Needed Needed Needed
s -

Among the respondents the data shows a clearly perceived need for more
credit. hour requirements in all science areas; content, processes and
methods, and teaching techniques. Approximately one-half feel that
more hours should be required in all three ca:zegories, with science
content being the area of greatest need. , »

AS YOU CONSIDER YOUR PROGR.AM FOR PREPARING PRESFRVICE ELEMENTARY TFACHE"S
FOR TEACHING SCLENCE, HOW WOULD Yol RATE ITS OVERALL EFFECTIVENESS.

N = 44
5 (117) Excellent 24 (557) Good 12 (27%) Adequate
3

(77) Poor 0  Don't Know

Two-thirds of the vespondents rank their scicnce preparation programs
as excellent or good. One-third rank them as adequate or poor.

ALL THINGS CONSIDERED, HOW COULD ELEMENTARY TEACHER CANDIDATES BFE
BETTER PREPARED TO TLACH SCIENCE?

Forty (40) of the fortv-five (45) respondents wrote one or more com-
ments in response to this open-ended question. Altogether, fifty-twvo
(52) suggestions were made for better preparing elementary education
candidates to teach science. The suggestions were arranged into cat-
egories according to similaritics. Those categories which received
three (3) or more rewponses are listed below.

Suggesticns for Improving the Science Prepara-

tion of Elementaryv Teacher Candidates Number Percent
Provide more science content courses 10 209
Provide more courses in methods i teaching
science 9 177

Require laboratory courses in biological science,
physical science. and carth seience: courses
which are specially designed for elementary

teachers 7 13%
Require students to «pend more time in schools 5 107
Achieve a better iutesration of < {ence content.

processes, and teaching methods 5 10%
Require science tearhing as a nust during <tu- :

dent teaching M pd
Other responses 13 247,

1) S
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C. Hldélc SLhUOL [quhqr P%gparaLinn (Grades 4-9)

N -

’ -

- 1. DO YOU HAVE A FEACHFR PRFPARAITOS PROGRAM DISTCNED SPLOGLTTCALLY 0 PRr-
‘ PARE TEACHERS OF SCIENCE FOR I MIDDLE SCHOOL T1IVELS (GRADES 4-0)?
Q9D ves 5 (727)  Ne .
3 *

- * -
Twentv-nine percent (297) of the forty-five (45) respondents indicated
- * that thev ofriered teacher preparation programs specitically for the

\\\ v  middle school levela.
2. IF YOU KESPONDED YLS 10 NIMBIR 1, PLEASE DESCRIBE CHE SCT1@pe “RESUIRE- -

"MENTS OF YOUR MTDDLE SCHOOL SCIENCE TTACHER PREPARATION PRO(RAM IN TERMS
OF COURSE REOUIREMENTS AND CREDIT HOIRS,

. -~ B . .

. . The respe ses (0= 1) ahioved a wio. variety of combinations of requred
and e! ted vcience courses with choices for students to elect among
concentrat ions, majors, and riners.

) Range = 13 10 o7 senester hours of science
Moan = 30 seme~ter howrs of science
Median = 29 semester hours of scierce
Mode = 30 sgmester hourﬁ of science

4

None of the credit hours include methods courses which are additic al.

3. IF YOU RESPONDED 50 TO NUMBER 1, DO TEACHERS BEING PREPARED FOR THE
MIDDLE SCHOOL NORMALLY COMPLETE THE SCTENCE. REQUIREMENIS FOR ELEMEN-
TARY OR SECONDARY TEACHER PREPARATION LEVELS? PLEASE X APPROPRINTE
SPACES. N = 12

5 (kI) Flementarvw

—>9 QZH"X_ Secondary
16 (59%)  Elementary and Secondary
1 _(_.3L/_)._ Other

_1 (3%)_ No Response

Most responses indicated "Elementarv' and "Secondary." Explanations
mostlv focused on the broad grade ranve of the wmiddle school (arades
“~9) with teachers preparinge for the upper levele (grades 7-9) com-
pleting the ~econdar” requirements and teachers preparing for the lower
levels (grades 4-h) completing the elementary requirements. ’

It is interesting to note that even with the wide range in gradé levels
Lor the middle scheol, apprevimately forty percent (407) of the teachers
complete the seience vequirements for either olementary or sceondarv,
This could result in instances where teachers prepared primarily for

the secondary levels end up teaching fifth vrade or t2achers prepared
for the clementary levels ond up teaching ninth grade.

ERIC 11
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4. PLEASE INDICATE WILIH AN ¥ THE NATURE OF YQUR. SQIFNCE TEACHING METHODS
COI'P‘QE REQUIRIMENT FOR PRUSFRVICT MIDDLE SCIOOL, SCIENCE TEACHERS.
s : a. A9 No metipds course is required.
b, + 2 (57,  Scicence teaching methods are included in a sen~
vral methoads course.

c. 30 (677%) A complete course in elementary or secondary sci-
e e teaching methods is required.

d. 2 _(57) A specific science teaching methods course for
: middle school science teachers is required.
. ——

e. '3 (7% Other

h. 1 ‘LZ_"/L)_ b, & d.

v i. 2 (23) No responsc. ) :
. . .-

Twosthirds of the respondents indicated that teachers of the middle

school are required to take either an elementary or_.secondarv science

teaching methods course. @ Onlv two () colleges and universities out

of the forty-five (45) respondents indicated that a specific science

teaching methods course for middle school science teachers was required.

D. Junior iligh School Science Teacher Preparation (Grades 7-9)

1.” DO YOU HAVE A TEACHER PREPARATION PROGRAM DESTGNED TO PREPARE SCTENCE
- TEACHERS SPECIFICALLY FOR 1HE JUNTOR HIGH SCHOOL LEVEL, {GRADES 7-9)?

T - -

<15 (337)  Yes (6_7%) No |

-~ ’

One-third (337) ot the fortv-rive (45) respondents have programs to pre-
pare sclence teaclicrs specifically for the junior high srhool level
7 (E rades I_Q) i ! 2

-

=

2. IF YOU ANSWERED YFs I'0, NUMBER 1, PLEASE DESCRIBE THE .éClENCE REOUIREMEN‘T
OF YOUR JUNIOR HIGH SCHNOTL, SCIE'NCE TEACHER PREPARATION PROGRAM IN 1ERMS
OF COURSE REQUIREMENTS AND CREDIT HLOURS.

s

N = 14 e .
Range = |8 to A3 gredlLs in quﬂnvc v
Mean = I8 A = BN g
I Median = 139 H

’ Modes = 24 and 421 . )

Among the fourteen rOmpnn<wat§ i ey of  cience oourses vas,requited.
The categorics, nunhers of rednonaes, and percantages are as foldo s,

2

&
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Science Area Requirements Respondent s Percent

Biological Science, Physical Science and,

Earth Science 9 65%
Biological Science and Physica! Science 1 7%
Biological Science and Earth Science 1 7%
Any Science Area 1 7%
No Indication of Area 2 147

smong these colleges and universities with junior high school science
teacher preparation programs, an average of thirty-eight (38) semester
credits of science was requlired. [wo thirds (N = 9) of the programs
required courses in all three (3) science areas; biological science,
physical :cience, and earth science.

3. IF YOU ANSWERED NO TO NUMBER 1, HOW ARE SCIENCE TEACHERS PREPARED FOR
THE JUNIOR HIGH SCHOO'. LEVELS?

N =29
] a. 2 (7%) _The requirements are the same as our elementary
teacher preparation prorram.
b. - 1 _(47) There is a broad field science preparation with

courses required in the biological, physical, and
- earth sciences.
2
c. _16 (55%) Secondary or senior high school preparation in
the major areas of biology, chemistry, physics or -
' earth science assumes preparation for teaching
science at the junior high school level,

d. 0 Ocher, please describe.

e. 5 (17%) a. or c. »
£. 4 (140 b. or c.
g. 1 (4%) a. or b. or c. _ !

A majority (55%) of the responding colleges and unjversities which do
‘not have programs specifically designed to prepare science teachers for
the junior high school level depend upon secondary science teacher prep-
aration programs to prepare junior high teachers. Six (6) (21%) provide
preservice junior high school science teacher candidates with a choice
~f following an elementary or a secondary track.

4. PLEASE DESCRIBE THE SCIENCE PREPACATTON OF A TYPICAL PRESERVICF JUNIOR
HIGH SCHOOL SCIENCE TI'EACHER IN '1ERIS OF COURSE REQUIREMENTS AND CREDIT

R -~ . : : s .
HOURS. (Respondents include colleies and universities without science
teacher preparation programs specifically for the junior high school.)

\1
t o

- ERIC ’ 13




A.

11

N = 20 o
Range = 19 to 67 credits in science

Mean = 42

Median = 46

Mode = 48

Among tue colleges and universities without specific junior high school
science teacher preparation programs, an average of forty-two (42) se-
mester credits of science was required. Almost all of these programs
were secondary school science teacher preparation programs. No dis-
tinction was made for the junior high school level.

PLEASE INDICATE WITH AN X THE TYPE OF SCIENCE TEACHING METHODS COURSE
REQUIREMENT FOR PRESERVICE JUNIOR HIGH SCHOOL SCIENCE TEACHERS.

a. 4 (10%) No methods course is required.

metheds course.

c. 27 _(69%) A complete course in secondary school science
teaching methods is required.

d. 2 (5%Z) A specific science teaching methods course for the
junior high school is required.

e. 3 (8%) Other, please describe.

Clearly, in most (69%) colleges and universities, preservice junior high
school science teachers are required to complete a secondary school sci-
ence teaching methods course. Only 5% of the colleges and universities
require a science teaching methods course specifically for the junior
high school level.

" V. SUMMARY

Elementary Teacher Preparation

1. A1l colleges and universities except one, fortv-four (44) out of
forty-five (45), required elementary teacher candidates to complete
science courses.

T

Onty eight (8) (187) of the colleges and universities required ele-
mentary teacher caundidates to c-aplete science courses in all three
areas; hiological science, physical science, and carth science. In
most institutions (827) candidates could elect one or two of these
areas while excliuding the other(s). '

3. Among the colleges and universities surveyed, the median number of
semester hours of science credits required of elementary teacher
candidates was eight (8).




O
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11.

Approximately one-third of the colleges and universities design
their science courses.specifically to meet” the needs of elemen-

tary teacher candidates.

In ninety-eight percent (987) of the colleges and universities,
candidates elect no additional science courses bevond those required.
Approximately three-fourths of the colleges and universities require
scilence courses for elementary teacher candidates which ineclude lab-
oratory experiences and activities designed to teach science process
skills.

_Forty-two (42) of the forty-five (45) colleges and universities re-

quire elementary teacher candidates to take a course in science
teaching methods.

State certification guidelines and tradition are cited most often
as the factors which have had the most influence in determ1n1ng
science-related requirements for elementary teacher candidates.

Among the responding colleges and universities there is substantially
more emphasis placed on science proecess, methods, and teaching tech-
niques than on science content. ’

The responding colleges and universities show a clearly perceived
need for rore credit hour requirements in all science-related areas;
content, processes and methods, and teachinyg techniques. Approx-
imately one-half of them indicated that more hours should be required
in all three categories, with scienc2 content being the area of
greatest need.

Two-thirds of the respondents ranked their science preparation pro-
grams for elerentary teachér candidates as excellent or good. One-
third ranked them as adequate or poor.

When asked for suggestions for improving the science preparatlon of
elementary teacher candidates, the three which were received most
often were:

b

a. Provide motre science courses.

b. Provide more courses in methceds of teaching science.
Require lahoratory courses in biological science, physical
science, and earth science; courses which are specially
designed for elementary teachers.

9]

Middle School Teacher Preparation

1.

Twenty-nine percent (297) of the forty-five (45) responding colleges
and universities indicated that they offered teacher preparation
programs specifically for the middle school levels. Thirty (30)
semester hours of science was the average requirement in these pro-
grams.

15
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It appears that because of the broad grade vange of the middle school
(grades 4-9), teachers preparing for the upper levels (grades 7-9)
complete the secondarv science requirements and teachors preparing
for the lower luvels (grades 4-6) complete the elementary require-
ments.

Onlv two (2) (5%) of the responding colleges and universities in-
dicated that a specific science teaching methods course for middle
schoo! science teachers was required.

Junior High School Science Teacher Preparation

1.

One-third of the forty-five (45) responding colleges and universities
have programs to prepare science teachers specifically for the
junior high schonl level (grades 7-9).

More than one-half of the coileges and universities without specially
designed junior high schyol science teacher prepsration programs in-
clude preservice junior high teachers as a part of their secondary
scier '~ teacher preparation programs.

The semester hour requirements in science averaged thirty-eight (38)
for candidates in specially-designed junior high school science
teacher preparation programs and forty-two (42) for junior high
school candidates included in secondary science teacher preparation
programs.

Only 5% of the resp~nding colleges and universities require a sci-
ence teaching methods course designed specifically for the junior
high school level. Most (697%) colleges and-universities require
rreservice junior aigh school science teachers to complete a sec-
ondary school science teaching methods course.

»
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COLLEGES AND UNIVERSITIES SURVEYLD

American Associaticon of Colleges for Teacher Education Members

Responded
Name and *ddress Yes  No

University of .rizona *
Tucson, AZ 85721

University of Houston
Houston, TX 77004
Brigham Young University *

Provo, T 8460T - - o

Boston University *
Boston, MA 02215

P
*

Central Connecticut State College
New Britain, CT 06050

The University of Alabama *
Universitv, AL 35486
Trenton State College *
Trenton, NJ 08625

The University of Alabama in Birmingham *
Birmin' ham, AL 35294

Kent State University *
Kent, OH 442472

California State University, Los.Angeles *
Los Angeles, CA 90032

»University of Tevas at Austin *
Austin, X 78712

Universitv of Nebraska-Lincoln *
Lince™n, NE 69599

New York University *
New York, NY 10003

University of Tennessee at Knoxville *
Krioxville, TN 37916

bl

University of South Carolina
Columbia, SC 29208

Oklahoma State Univ. reit:
Stillwater, OK 74074

18




Name and Address Yes No
University of Southern California *

Los Angeles, CA 90007

C. W. POST Center, Long Tsland University *
GCreenvale, Ny 119548
Appalachian State University *

Boone, NC 28608

North Texas State Universitv *
Denton, TX 76203

Pan American University *
Edinburg, ¥ 78539

San Jos. State Universitsy %
- - San .fose, CA 95192 B — - - - =

Northeast Missouri State University B
Kirksville, MO 63501

University of Washington *
Seattle, WA 98195

University of Wisconsin-Madison *

Madison, WI 53706

The City College *
New York, NY 10031

The Pennsylvania State University *
University Park, PA 16802

University of Michigan *
Ann Arbor, MI 48109

Bowling Green State University *
Bowling Green, OH 43403

Western Michigan University Kk
Kalamazoo, MI 49001

Georgia State University : *
Atlanta, GA 30303

Temple University ®
Philadelphia, PA 19122

Tllineis State Universitvy *
Normal, II, 61761

East Texas State University *
Commerce, ¥ Y/

—*%¥Response received too late to be included in the data

Q analvsis.
ERIC 19
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Name and Address

Glassboro State College
Glasboro, NI 08028

Central Michigan University
Mount Pleasant, MI 48859

Arizona State University
Tempe, A7 85281

Universitv of Georgia
Athens, GA 30602

Eastern Michigan University
Ypsilanti, MI

— —East Carelina Undversity
Greenville, NC~ 27834

Northern Illinois University
Dekalb, TL 60115

The Ohio State University
Columbus, OH 43210

Teachers College, Columbia University
New York, NY 10027

Western Kentucky University
Bowling Green, KY 42101

Wavne State Universitv

Yes

*

Detroit, MI 48207

Indiana University
Bloomington, IN 47401
Ball State Universit-,
Munc ie, TN 47306

Michigan State University
East lansing, Ml 48824

University of Northern Colorado
Greeley, CO 8067348

San Diege State University
San Diewo, CA 92115

No

%
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1742 Connecticut Avenue, NW, Washington D C 20009 (202) 328 5800

- N

An Atfilate of the A enican Associanon tof tae Advarni e meet of Soence
i December 4, 1981

Dear Colleague:

Recent'yeports indicate that science education in the United
States is in serious trouble. One recent study by the National
Science Foundation found that the overwhelming majority of eleme.-
tary scuool teachers felt "not well qualified" to teach science.
A related study reported that fewer than half of the nation's
youngsters have a single eTementary school year in which their
teacher gives science a substantial share of the curriculum and
does a good job of teaching it. At the middle and junior high
school levels, little is known about science teaching except that
these are crucial years in the lives of the youngsters and few
teachers are specially prepared to teach them. Of course, these
are .ot the only problems facing us, but they are the target of
our current effort to improve science education through improved
teacher preparation.

NSTA needg{your help. We are surveying 50 major colleges and
universities to determine their preparation programs for teachers
of science at the elementary, middle, and junior high school levels..
Our ultimate objective is to develop guldelines for the preparation
and certification of teachers of science at these levels. The in-

Eormation*uega;e—xeques%iﬂg—frnm—yUU“ts very important to the suc-

cess of our project.

Our schedules are busy and there are many demands on our time,
but experience has proven that most of us in education are willing-
to give a little chunk of our time to an effort which may result
in an improvement in the teaching profession. This is such an ef-

) fort.

We would be most grateful 1f you could take 20 to 30 minutes
to complete the enclosed questionnaire, providing all of the an-
swers you possibly can. If, after examining the questionnaire,
you feel that there is someone else at your-institution who may

be able to respond more accurately, we would appreciate it 1if you
would ask them to complete 1it.

Those who do surveys always hope to get the responses back

quickly...and we are no exception. We'd appreciate receiving a
response from you as soon as possible, hopefully sometime near the

Dr Kenneth R Mechiing

Professor of Biology and Science Fducatin
2 ] Clarion State College

Clanon, Pennsylvania 16214

(814) 226-2561

TA National Convention, “hicago, lilinois, April 2 5, 1982

HATIONAL SCIENCE TEACHERS ASSOCIATION




beginning of January. Please return the completed question-
naire to me, Ken Mechling, Chairman, Biology Department, Clarion
State College, Clarion, PA, 16214. A stamped, self-addressed
envelope 1s provided for your convenience.

If you have additional descriptive inf>rmation about your
science requirements or preparation program for elementéry,
middle, or junior high school teachers which you believe may
be useful to us, we'd appreciate receiving it. Also, if you
wish to discuss any aspect of the uestionnaire or if you need
a clarification, please feel free to call me at my office,
(814) 226-2273.

- Please accept my most sincere thanks for your codperation.
. We are looking forward to hearing from you.
) > Sincerely,

o

Ken Mechling, Director
NSTA Division of Teacher Education

KM/pb

Enclosures
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NATIONAL SCIENCE TEACHERS ASSOCIATION

1742 Connecticut Avenue, NW, Washington D C 20009 (202) 328 5800

An Affihate of the Amencan Assodiation for the Advanc ement of Science

Dean of Education
New York University
New York, NY 1003

Dear Colleague:

- - brring early DeEember,

Junior High School Levels."

January 15, 1982

I sent you a questionneire titled "Rreser-
vice Preparation of Teuachers of Science at the Elementary, Middle, and
Although we have received an excellent re-
turn thus far, (well over 60 percent) we have not yet received a re-

sponse from New York University.

Given the holiday mails and vacation periods we recognize the many
delays that can te encountered.
from 90 percent or more of the 50 major higher education institutions
with teacher preparation programs, I have enclosed another copy of our
explanatory cover letter and the questionnaire. We would appreciate it
very much if you would pass this information along for completion by
someone knowledgeable about preservice teacher preparation in the sci-
ences at the elememtary and middle school levels.

In the hope that we can receive data

We are hopeful that we can receive a response from your institu-
tion by the end of January so that we can proceed with our analyses.
self-addressed envelope is provided for your conveunience.

A stamped,

We at

NSTA are most grateful for your assistance as we work to-
ward the development of guidelines for the preparation and certifica-
tion of teachers of science in basic education. Thank you very much
for your help.

Best wishes in this new year.

KM/mm

Enclosures

30th NSTA National Convention, Chicago. llinols, April 2.5, 1982

Sincerely,

o

Ken Mechling, Director
NSTA Division of Teacher Education

23

Dr Kenneth R Mechhing

Professor of Biology and Science Edu: Atron
Clarion State Coilege

Clarion, Pennsylvania 16214

(814) 226-2561



QUESTIONNAIRE

PRESERVICE PREPARATION OF TEACHERS OF
SCIENCE AT THE ELEMENTARY, MIDDLE, AND
JUNIOR- HIGH SCHOOL LEVELS

NATIONAL SCIENCE TEACHERS ASSOCIATION
1742 Connecticut Avenue, NW, Washington D C 20009 (202) 328-5800

Dr. Ken Mechling, Director
\ Division of Teacher Education

(814) 226-2273

College or University:

Your Name: __

Title: —

Address: __ =~

O one: (

ERIC A R




This questionnaire
propriate desiguee
for the preservice

Prescervice Preparation of Teachers of
Flementaryv, Middle, and

OQUESTTONNATRE -

Science at the

Tunior High School Levels

N

ts desivned to be completed by the Dean of Education or an ap-

within the School of Education or other academic unit responsible

preparation of teachers of

s lence in the elementary, middle,

and/or junior hiph schools.

PART 1
ELEMENTARY TFACHER PREPARATION

1. Are elementary teacher candidates required to complete
Yes No
[f vou responded Yes to number |1
ftems in Part I by piacing X's or answers in the approp
answer was No, go to 10,

2. Are elementary teacher candidates required to take scie
of their general education requirements, their professi
ments or both?

ae General Fducation
b. Professional Fducation
C. Both ’

1. In which of the following areas are clementary teacher

take courses?
a. Physical Seicnces
b. Biological Sciences
C. Farth Sciences
d. Any of the above mav _be e
e, Of the above, a, b, and ¢
1. Other, please deseribe

b Are specific science coursee required? ~ Yes )

Please give course titles and credits.

Titles

a. o o o
b. ) o ) )
C. e o
d. . S oo o
e. e o

5. For elementary teacher cavdidates, how many total credi
required? Credits
Are these semester or quarter credits? Semester

b. If science courses are required, are they desipned spec
needs of preservice elementary teachers?

Yes No Other, please expl:

7. Do elementary teacher candidates usually clect addit ion.

their own?

Yos No

P e

25
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science courses?

y Please o to 2 and complete the remaining

riate blanks. TIf vour

LY

nee courses as a part |
onal education require

candidates required to

lected
ate required

No

v Credits

t hours of science dre
_ Quarter
ifically to meet the

ain o o

11 science courses on




8. Counting required o icm ¢courses and eleet fve scrence courses (hut exeluding
science methods courses), approximat e ly how many . redit hours in science do
elementary teachoer candidates accumulate by gradnation? '

9. Do the science courses taken by the clementary teacher candidates include |ab-
oratory expericnces and acfivit res in addition to lecture?
Yes . - No

10.  Are preservice elementary teachers taught science processes skills sucii as oh-
. ~ L . . . . -
Xervation, measurement , pridiction, analysis of data, control of variables,
design of invest igations, ete.? P

X Yes . No
, S

11. Do your ‘preservice elenenfary teachers take g science teaching methods course
designed to assist them to learn how to teach o rence or is secience included

wl
&

in a general methods. of instruction course? .
4. ScrenTe Methods Course . Number of Creditsg
b. General Methods Course . ~ Number of Credits
) c. ) © Thev do both, ,
-

12.  In your estimation, what facior: have’ had the most influence in determining
the science gqrid/or science teac hing methods course requirements for clementary

teacher candidates? . . - .
a. Tradition :
e b. Accreditation Agencies such as NCATE
c. o State (k\‘rJ,H/u‘ ation Guidelines i
d. . Professional Se¢jence Association Guide lines .
- e. " Other, please deseribe e
. 13, In your program, how much emphasis is pideed on the fol lowing s ience educa-
tion areas? ) L. e .
Science Content: N Mu’a_h , Some o Little  Don't know s
Science Process * .~
*and methods: - ~ Much . Seome Little _Don't know -
Science Teaching, . ?
Techniques: ~ Much Some __Little  pon't know

*

4. Do you think your science credit hour requirements for preservice elementary
should be changed?
o

«

Science Content: . No Cfmiie Needed __More Ts Needed -—._Less 1s Needed
) Science Processes .
and Methods: No Change Ne eded . More 1Is Needed ~ Less Ts Necded
" Science Teaching :

" 'Techniques: No Change Needed 7 More Ts N(\(-(lod _. Less 1s Needed
15. As you consider your program for preparing presérvice elementary teaclers for

teaching science, how would you rate its overall effect fveness? -
Excellent ~ Cood Adequate . Poor - ___Don't Know

16. A1l thingg conssidered, how ¢ ould clementary teacher candidates be better pr(“f’
. Pared to teach o1 en 07

'

U,

ERIC ' o
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PART T1 -

MIDDLE SCHOOL TEACHER PREPARAT [ON (GRADES 4-9)

I. Do you have a teacher preparation program designed specifically to prepare
teachers of science for the middle school levels {(grades 4-9)7
_____ Yes (po to 2) . No (go to 3)
2. If yqu responded YES to number |, please describe the science requiremenrts
of your middle school science teacher preparation program in terms of course
requirements and credit hours, then go to 4,

3. If you responded NO to number 1, do teachers being prepared for the middle
Scﬁopl normally complete the science requirements for clementary or secondary
teacher preparation levels? Please X appropriate spaces, then go to 4.

o . ... _Elcmentary

Secondary

_Other, please describe

4. Please indicate with an X the nature of your sclience teaching methods course
requirement for preservice middle schaol science teachers.

a. . _No methods course is required.

b. . Science teaching methods are inc
course, ’

x| in a ganeral methods

C. . A complete course in elcmohEﬁYy 0y’ secondarv science
teaching methods is required.

d. ... Aspecific seience teaching metheds
Yau science teachers is v ouired.
\ o~ Y

e. ~Other, please describe. '"jffg -

ERIC - | .
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PART 111

IUNTOR HTGH SCHOOL SCILENCE TEACHER PREPARATION (GRADES 7-9)

l. Do you have a teacher preparation program designed to prepare science teachers
specifically for the junior high school level (grades 7-9)?
____Yes (go to 2) ___No (go to )
2. If you answered YES to number 1, please describe the science requirement of
your junior high school science teacher preparation program in terms of course
requirements and credit hours, then go to 5.

3. LIf you answered NO to number 1, how are science teachers prepared for the junior
high school levels? Please X appropriate spaces, * »n continue to 4 and 5.

a. _ The r@qu'rements arc the same as our elementary teacher
preparation program,
, b. _There is a broad ficld science preparation with courses
o required in the biological, phy.ical, and earth sciences.
" oc. secondary or senior high school preparation in the major

arcas of biology, chemistry, physics or earth science
assumes preparation for teaching science at the junior
high school ievel.

d. Other, please describe,

4. Please describe the science preparation of a typical preservice junior high school
sclence teacher in terms of course requirements and creditc hours.,

2. Please indicate with an X the type of science teaching methods course require-
ment for preservice junior high school science teachers.

a. __ . Noomethods course is required.
b. Seience teaching methods are included in a general methpds
\ ~ course,
C. A complete cource in secendary school science teaching
“methods is required,
d. A specitic science teaching methods course for the junior
1 —w-—high schoal is required.
o e. _ Other, please deserihe. 28

_ERIC

Aruitoxt provided by Eic:




Please accept our most sincere thanks tor your co-
operdation.

Please mail the questiomnaire in the eunclosed en-
velope to:

DR. KEN MECHLING, DIRECTOR

NSTA DIVISION OF TEACHER EDUCATION
BIOLOGY DEPARTMENT

CLARION STATE COLLEGE

CLARION, PA 16214

29




