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1. RATIONALE FOR 1HE SURVEY

the three National Science Foundation (NSF) studies conducted during the
late 1970's reoorted a myriad of problems related to the teaching of science

the elementlry schools of the United States. Little time was devoted to
science instruction and a significant number of teachers felt "not well quali-
fied" to teach science (1). Case studies of elementary schools revealed that
science had been deemphasized, with many 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, surveys
of state science supervi ,rs and elementary school principals found that both
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 preservice elementary teachers.

Science teacher preparation for the middle and junior high school levels
is also Fraught with problems. For a long time it has been assumed that
"anyone" can teach middle/junior high 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 hired to teach nith grade physical science.
There appears to he 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 al 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 analysis of 1980 noted that the three earlier NS.' studies
had neglected the preservice training of teachers, yet 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 been 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 certification of teachers of science and take action for im-
provement.

If. PURPOSE of. THE SIREN

During 1981, the Division of Teacher Education of the National Science
Fea'cher-; Association (NS1A) accepted the task of planning strategies for de-
veloping NSTA position statements regarding the preparation and certification
of teachers of science at Cie elementary and middle/junior high school levels.

Four NS TA Committees leacher Education, along with Preschool/Elementary,
Middle/Junior High School, and Research--have worked in concert at this task.
Representative; of these committees met in San Antonio on August 3, 1981, and
decided to seek a baseline of data on science leacher preparation. We believed
that we should find out what ,a.-rent practices were before we say what they
should he.
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Our charge wa-, to develop and conduct a -,urve\ to obtain descriptive data
on elementary and noddle :junior high school tIcher prenaration program--; at
selected col lees and universities.

Ill. SOURCI 01: D\rA

Fifty (50) colle:es and universities were sampled in this survey. All
are members of the American Association of Colleges for leacher Education
(AACrE) and rdentiiied by AACIE as member institutions havinL the largest
number of teacher education graduates durin*.the 1979-80 academie year.

k

On December 1981,quehtionnaires and cover letters were sent to the
Deans of Education of all fifty (50) of the selected colleges and universi-
ties. On January 15, 1982,3 follow-up letter was sent to those' institutions
which had not responded to the first request. Ihe appendices include the names
and addresses of tJe colleges and universities, a copy of the questionuai,e,
and copies of 'lie cover letters sent to the Deans of Education.

1V. DATA AND DISCUSSION

A. Respondents

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

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

Position or Title Respondents Pe-cent

Dean of Education 1 2%
\ssociate/Assistant Dean of Education 6 137
Professor of Science Education 13 29%
Professor of Education 20 45%
Other 3 11%

re,p,,,,Jont-, 11,d re,ponsibilities related to siience
Most in the categories, "Prolessor of 1(hication" and "OLner," were
instructor, or administrators in science education programs housed in
department, of curriculum and instruction.

K. Elomentary reacher Prpdration

1. ARE ELEMLNIARY 1'EACHE1; CANDLDAFLS REOUIRED 10 COMPLETE SCIENCi, COURSES?

(98-0 Ye' 1 (27) No

All colleges and universities e_cept one required elementary teacher
Cand (1,1 t , t c(' prott 'leil," .
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V

2. ARE ELEMENTARY TEACHER CANDIDATES REQUIRED TO TAKE SCIENCE COURSES AS
A PART OF THEIR GENERAL FDUCATION.REQUIREMENTS, THEIR PloFFSSIONAL ED-
UCATION REQUIREMENTS OR BOFH?

a. 18 (411) (,eneral Education
h. 2 (5Y_) Profe,,sienal I ducat ion
c. 24 (54%) Both

3. IN WHICH OF THE
QUIRED TO TAKE

FOLLOTAIIG AREAS ARE ELEMENTARY TEACHER
COURSES?

a. 18 (22Y) Physical Sciences
h. 19 (23%) Biological Sciences
c. 10 (12',) Earth Sc ..n( es
d. 21 (25-0 Any of the above may he elected
e. 8 (9'1,) Of the above a, h, and c are required
I. 8 (97) Other

CANDIDATES RE-

There were a total of eilitv-four (84) responses in all categories (a.)
through (f.). Many respondents checked two letters cuch as (a.) aid
(b.) or (a.) and (f.). Al rest one-half of the respondents marked ilV
(d.) indicating that while physical science, biological science, and
earth science are required, students ma ele t one or two of these areas
while excluding the other(s). Only eight (8) respondents indicated
that their elementary education candidates were required to take courses
in all three (3) areas.

4. ARE SPECIFIC SCIENCE COIRSES REQUIRED?

24 (55%) Yes 20 (45%) No

The twenty-Four resp,oidents from schools which require specific sci-
ence ccurse=, dil provided course titles. These titles were generalized
into categories such as earth science, physical science (including chem-
istry and physics), biological science, etc. The categories, numbers of
respondents, and percentages appear next.

Course Title Categories Number Percent

11;olovjca] ScioncE, Phv,ical Sc;ence,
Earth Science 8 34/

Biological Science and Physical Science 7 297'

Biological :410noe and Earth Science 1

Physical Science and Earth Science 1 4;

Biological Science only 1 4/
Phy-,ical Science only

1 4'
Earth Science Oni

1 4;
(.enera. Science

1 4,
Physical Geo'grAPhv

1 47



Approximately two-thirds of the respondent:. indiratel that both bio-
logical science and plv,.sical science were cequired tour,, Almost
one-half mere required,to tale earth science course-',.

If we look closely at these`- data in conjunction with the response-, to
number 3. where students mav- elect courses from among the three major
science categories, we find a rather interesting phenomenan. Assuming
that the elective requirements in 3.d. aLlow students to opt out in
one area, say physical science, and another one-third (shown in 4.)
are not required to take physical science courses, it would he possible
for more than one-half of all elementary teacher candidates to elect
not to take a physical science course. The chances of students electing
not to take earth science courses are even greater.

The important point to note here i, that onl- eight (8) (18;') of 'the
respondin,4 colles and universitie-, equire elementary teacher cdno
dates to take courses in the biological, physical, and earth sciences.
It appears that fully 827 provide students with the option of electing
not to take courses in all three (3) of these areas.

Another interesting finding was that in five (5) (21%) of the responses
the course titles indicated identifiers'specifically for elemen-
tary teachers, titles such as " Introductor Biolrsgy for Elementary
teachers." It would be interesting to know if such courses were spe-
cifically designed to serve the needs of elementary teacher candidates.

5. FOR ELEMENTARY TEACHER CANDIDATES, HOW MANY TOTAL CREDITS HOURS OF SCI-
ENCE ARE REOUIRED? N = 44

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

The results indicate that elementary teacher candidates are required
to take either two (2) or three (3) science courses, usually three (3).
Comparing the colleges and universities which require specific science
courses to those which do not, we find that the group with specific
demands require an average of 10.5 credits of science compared to about
eight (8) credits for those not requiring spec ,ific courses.

6. IF SCIENCE COURSES ARE REQUIRED, ARE THEY D IGNED SPECIFICALLY TO MEET
THE NEEDS OF PRESERV1CL ELEMENTARY TEACHERS.

16 (37 %) Yes 26 (59 %) No
1 (r) Other 1 (2 %) No Response

The results here are clear. Only a few more than one-third of the col-
leges and universities design their science courses specifically to meet
the need- of elementary, Leather c.indidate-,.

7. DI) ELEmp:,:rAlr; FEAcHER cANDIME',.; IS1V.'1.7 FLEE mmilioNAE scirxr ClURSFS
ON THEIR oWi'

(27' Ye-,
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8. CoUNTINc REQUIRED scIENCr coRSe'S \ND ELECTIlL SCIEN(F. coriTsi-S (BUT,
EXCLUDIN(, SCIEN(E .11..111oDS corRSLS), WPROXINAIELY 1(0W '(ANY cREDfr HOURS

IN SCIENCE Do FLEmENFN1U, ( yvoIDAIES Accr111.A11 f1t (,RADIArloN'

- 4)

Rauwe = to Is credits
Mean - 9 credits
Median = 8 credits
Miule = ,:redits

It is clear that nreservice elementary teachers take no more science
courses than they are required to take. What w, do not know' is whether
this is by th,-_r choice, whether there is no room for more credits in
their program H, or whether other factors may he involved.

9. DO THE Su1ENkE corRsFs TAKEN BY IH1 ELF:11,,NTARY TEACHER CANDIDATES I N-

CLUDE TABORATORY EXPERIENCES AND AfT1VITTESIN ADDITION TO LECTURE?

a. 32 (737) Yes

b. 7 (167) No

c. 5 _.(117) Some do, some don't

The data show that approximately three-fourths of the respondents offer
science courses which include laboratory e:-periences and activities.

10. ARE PRESERVICE ELEMENTARY TEACHERS TAUGHT SCIENCE PROCESS SKILLS SUCH
AS OBSERVATION, MEASURtMENT, PREDICTION, ANALYSIS OF DATA, CONTROL OF
VARIABLES, DESIGN OF INVESTIGATIONS, ETC.?

a. 34 (767) Yes

h. 6 (137) No

c. 1 (2?) Ye: &

d. 4 (9,7) Yes, in mttheik

One out of eioht pre,ervice elementary teacher~ are not taught science
process skills.

11. DO YOUR PRESERVICE ELEMENTARY TEACHERS CAKE A SCIENCE TEACHINC METHODS
couRSE DESIoNED Io ASSISI Cur CO LEARN 1105: TO LEACH SCTFNCE OR TS SCI-

[NCI. Ps:CLUDFD I' A fvs.'R4,1 "ErHoDS OF INSITy( rIoN (i)I'RSE''

a. 40 (89") Si ience -lethod,, Course

h. (3/) (entsral (nurse

(-)::) The': do !moil

d. 1 (5/) No r(..pon,,

Forty (40) of the forty-five (4' collt-Tcs .tud universities surveyed
have thoir pre,,eryiee elementar -lchers tdhe a ,,'ience methods course.
the numb,r of credit, fro(' (1) to three (3), all semester
credit,. iln re



Number of Credits Numner of Respondents Percent

3 26 6K
2 12 3f)

1
)7,

12. IN YOUR ES'iIMAIION, WHAT' FACTORS HAVE HAD THE MOST INFLUENCE IN DETER-
MINING THE SCIENCE AND/OR SCIENCE TEACHING METHODS COURSE REQUIREMENTS
FOR ELEMENTARY TEACHER CANDIDATES?

N = 45

a. 16 (23%) Tradition
b. 10 (14%) Accreditation Agencies such A'-; NCATE
c. 20 (28%) State Certification Guidelines
d. 12 (17%) Professional Science Association Guidelines
e. 1? (18%) Other

Although state rertificati n guidelines received the greatest aumber
of responses, it appears hat all of these factors play an important
role in determining sci nce-related requirements for elementary teacher
candidates. >Most of the responses in the "Other" category referred to
the strength, interest, and competence of the faculty as beirig most in-
fluential.

13. IN YOUR PROGRAN, HOW MUCH EMPHASIS IS PLACED ON THE FOLLOWING SCIENCE
EDUCATION AREAS?

N =- 45

Science Content:
14 (31%) Much 22 (49%) Some 9 (20%) Little 0 Don't Know

Science Process and Methods:
28 (62 %) Much 15 (33%) Some 2 (5%) Little 0 Don't Know

Science Teaching Techniques:
30 (67%) Much 12 (27%) Some 3 (6%) Little 0 Don't Know

Among the responding colleges al i universitie-. there is substantially
more emphasis placed on science eroress and methods and science teaching
techniques than on science content. Almost seventy percent (70%) of
the respondents indicated that content received some or little emphasis.
In the "much" category, responses run two-to-one in favor of emphasis on
process, methods, and teaching techniques compared to content.

14. DO YOU THINK YOUR SCIENCE CREDIT HOUR REQUIREMENTS FOR PRESERVICE ELE-
MENIARY SHOULD BE CHANGED?

N=

Science Contcnt:
18 (Cl;) No Chnyt 1 , 0 Le,

Neydt'd Needud Needk.d
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Science Processes and Methods:
23 (52%) No Change 21 (487) More Is 0 Less_ls__

Needed Needed Needed

Science reaching Techniques:
22 (507) No Change 22 (50%) More Is 0 Less Is

Needed Needed Needed

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. Approyimatelv one-half feel that
more hours should be required in all three categories, with science
content being the area of greatest need. ,

15. AS YOU CONSIDER YOUR PROGRAM FOR PREPARING PRESERVICI ELEMENTARY TFAC11I7c

FOR TEACHING SClENCE,,HOW WOULD 501 RATE ITS OVERALL EFFECTIVENES

N=

(11%) Excellent
(77) Poor

24 (55Z) Good 12 (27%) Adequate
0 Don't Know

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

16. ALL THINGS CONSIDERED, HOW COULD ELEMENTARY TEACHER CANDIDATES BE
BETTER PREPARED TO TEACH SCIENCE?

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

Suggesticns for Improving the Science Prepara-
tion of Elementary Teacher Candidates Number Percent

Provide more science content courses 10 2e7
Provide more course; in methods ef teaching

science 9 177

Require laboratory courses in biological science,
physical science, and earth Foience: courses
which are specially designed for elementary
teachers 7

1Require students to spend more time in schools 5 1(3;;

Achieve a better integration of s hence content.
processes, and teaching method,' 5 10%

Require science teaching as a mus_t during Ltu-
dent teach1nR 67

Other responses 13 24%

I ()
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C. Middle School Teacher Preparation (Grades 4-c))

I. DO YOU RAVE A FEMUR PREPARAFION PROGRAM DESIGNED SELL!! IC.A11:, 10 PE-
tPARE TEACHERS OF SCIENcE FOR MIDDLE SCHOOL lUVFLS (!;RADES 4-(1)?

11 (29 ;) Yes (727) No

Twenty-nine percept (29',) of the forty-five (45) respondents indicated
that t5ey of(ered teac'ler preparation prograM-1 speciicall\ for the
middle school lei!cls.

21. IF YOU RESPONDED 'ILS \:UMF;iR 1, PLEASE DESCRIBE fHE SCIEtE'RDIUIRE-
MEN1S OF YOUR MIDDLE bCHOOL :)CIENCE TEACHER PREPARATION PROGRAM IN TERMS
OF COURSE REQUIREMENTS AND REDIT HOURS.

the resp,, (;. = 1 1) sLo%,ed a wi;, variety ,of combinations of reqCvcd
and el ted :,cience ,'our-ws with choices for students to elect among
concentrations, majors, and riaors.

Range = 13 lo o/ seue-;ter hours of science
Mean = 30 semester hours of'science

Median = 29 semester hours of science
Mode = 31) semester hours of science

None of the credit hours include methods courses which are additi( )al.

3. IF TOE RESPONDED NO TO NUMBER 1, DO TEACHERS BEING PREPARED FOR THE
MIDDLE SCHOOL NORMALLY COMPLETE THE SCIENCE REQUIREMENTS FOR ELEMEN-
TARY OR SECONDARY TEACHER PREPARATION LEVELS? PLEASE X APPROPRUTE
SPACES. N = 12

5 (1) Elementary
9 (28") Secondary

16 (50%) Elementary and Secondary
1 (37) Other

(37) No Response

Most responses indicated "Elementary" iid "Secondary." Explanations
mostly focused on the broad grade range of the middle school (grades
.-9) with tt'achers ',,replring for the upper level,- (grade,, i-9) com-
pleting the -,econdlr- requirements and teachers preparing for the lower
levels (grades '4-6) completing the elementary requirements.

It is interesting to note that e-..en with the wide range in grade levels
for the middle school, approimately forty percent (407) of the teacherS
complete the seienLk requirements for either elementary or secondarv.
This could result in instance-, where teacher,- prepared primarily for
the secondary levels end up teaching fifth grade or teachers prepared
for the elementary levels end up teaching ninth grade.'

11
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4. PLEASE INDICATE WIIH AN X, IHE NmTRF OF YtAIR_ScIENCE TEACHING MEI1HODS
COURSE REQUIREMENT FOR PRESERVICF MIDTYLC scrooi: SCIENCE IEACHERS.

a. 4 (9) No metnAs course is required.

h. ,

2 (57j Scicnce t__?aching methods are included in a gen-
eral methods coure.

c. 30 (6,7%) A complete courso in elomontary or secondary sci-
ence teaching methods is required.

d. 2 (37) A specific science teaching methods course for
middle school science teachers is required.

Nig

e. '3 (7)

1 (2%) c. & d.

g. 1 (2%) c. or a.

h. 1 (2%) h. & d.

"c;)' No response.

Twothirds of the respondents indicated that teachers of the middle
school are required to take either an elemejltary or,secondary science
teaching methods course.410nly two (2) 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 Hi_gh School Science Teacher Preparation (Grades 7-9)

1." DO YOU HAVE A TEA(iliER PREPARATION PROGRAM DESIGNED' TO PREPARE SCIENCE
TEACHERS SPECIFICALIA FOR IHE JUNIOR HIGH SCHOOL LEVEL (GRADES 7-9)?

15 (337) Yes 30. .-(67%) No.

One-tIverd (337) et the forty-dive (4.5) respondents have programs to pre-
pare science reAcifer-; sperificall% For the junior high school level

/(grade-, 7-9):

IF YOl' ANSWERED YF- FO, NUMBER 1, PLEASE DESCRIBE THE .SCIENCE REOUIREMENT
OF YOUR iIINIOR HIGH SCHoOL SCIEkCE TEACHUR PREPARAlION PROGRAM IN IERMS
OF COURSE REQUIREMENTS AND CREDIT HOURS.

N = 14

Range = 18 to 63 redits in science
Mean =
Median = 39 i

12; _
-.,_,, .._..--

Modes -,- 2'. and 42.1

Among the tourteen rc,pondent4 i '.,Iii t:v of Hence cour,es \,as,requited.
The categoric .; , nvnl,,,r,, t , I rt,i)(,n,,,,,., no) ;on-tint:iv, s Jrp n<, f 0 1,J
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Science Area Requirements Res2ondents Percent

Biological Science, Physical Science and,
Earth Science 9 65%

Biological Science and Physical Science 1 7%

Biological Science and Earth Science 1 7%
Any Science Area 1 7%
No Indication of Area 2 14%

mong those colleges and universities with junior high school science
teacher preparation programs, an average of thirty-eight (38) semester
credits of science was requ'ired. Two 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 SCHOOL LEVELS?

N =29

a. 2 The requirements are the same as our elementary
teacher preparation preram.

b. 1 (4%) There is a broad field science preparation with
courses ritquired in the biological, physical, and
earth sciences.

a
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 Other, please describe.

e. (17%) a. or

f. 4 (14%) h. or c.

g. a. or h. or c.

A majority (35X) of the responding colleges and universities 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
of following an elementary or a secondary track.

4. PLEASE DESCRIBE THE SCIENCE PREPA:i1TION OF A TYPICAL PRESERVICF JUNIOR
HIGH SCHOOL SCIENCE TEACHER IN lERIS OF COURSE REQUIREMENTS AND CREDIT
HOURS. (Respondents include colle);es and universities without science
teacher preparation programs specifically for the junior high school.)

13



N - 20

Range = 19 to 67 credits in science
Mean = 42
Median = 46
Mode = 48

Among tae 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.

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

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

b. 3 (8%) Science teaching methods are included in a general
methods course.

c. 27 (69%) A complete course in sec:ldan' school science
teaching methods is required.

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

e. 3 (87,) 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

A. Elementary Teacher Preparation

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

2. Only eight (8) (187) of the colleges and universities required ele-
mentary teacher candidates to c-,aplete science courses in all three
areas; biological science, physical science, and earth science. In

most institutions (827) candidates could elect one or two of these
areas while excluding 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).

14
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4. Approximately one-third_of the colleges and universities design
their science courses.specifically to meet- the needs of elemen-
tary teacher candidates.

5. In ninety-eight percent (98Z) of the colleges and universities,
candidates elect no additional science courses beyond those required.

6. Approximately three-fourths of the colleges and universities require
science courses for elementary teacher candidates which include lab-
oratory experiences and activities designed to teach science process
skills.

7. Forty -two (42) of the forty-five (45) colleges and universities re-
quire elementary teacher candidates to take a course in science
teaching methods.

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

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

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

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

12. When asked for suggestions for improving the science preparation of
elementary tea -her candidates, the three Which were received most
often were:

a. Provide mote science courses.
h. Provide more courses in methods of teaching science.
c. Require laboratory courses in biological science, physical

science, and earth science; courses which are specially
designed for elementary teachers.

B. 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



13

2. It appears that because of the broad grade range of the middle school
(grades 4-9), teachers preparing for the upper levels (;rides 7-9)
complete the secondary science requirements and teachers preparing
for the lower levels (grades 4 -6) complete the elementary require-
ments.

3. Only two (2) (57) of the responding colleges and universities in-
dicated that a speciFic science teaching methods course for middle
school science teachers was required.

C. 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 school level (grades 7-9).

-2. More than one-half of the colleges and universities without specially
designed junior high school science teacher preparation programs in-
clude preservice junior high teachers as a part of their secondary
scier !,-! teacher preparation programs.

3. 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.

4. 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 (69%) colleges anduniversities require
preservice junior Nigh school science teachers to complete a sec-
ondary school science teaching methods course.
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COLLEGES ANT) UNIVERSITIES SURVEYED

American Association of Colleges for Teacher Education Members

Name and Mdress

University of xizona
Tucson, AZ 85721

University of Houston
Houston, TX 77004

Brigham Young University
Provo, rT 846fq

Boston University
Boston, MA 02215

Central Connecticut State College
New Britain, CT 06050

The University of Alabama
University, AL 35486

Treuton State College
Trenton, NJ 08625

The University of Alabama in Birmingham
Birmingham, AL 35294

Kent State University
Kent, OH 44242

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

University of Tev.ac at Austin

Au,-;tin, IX 78712

University of Nebraska Lincoln
Lincc'n, NE 695'49

New York University
New York, NY 10003

University of Tennessee at Knoxville
Knoxville, TN 37916

University of South Carolina
Columbia, SC 292(18

Oklahoma State
Stillwater, OK 74074

18

Responded
Yes No



Name and Address

University of Southern California
Los Angeles, CA 90007

C. W. POST Center, Long -island University
Greenvale, Nl 118

Appalachian State University
Boone, NC 28608

North Texas State University
Denton, TX '6203

Pan American University
Edinburg, IX 78539

San Jos, State University
San-Jose; CA 91192

Northeast Missouri State University
Kirksville, MO 63501

University of Washington
Seattle, WA 98195

University of Wi scons in-Mad i son

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
Kalamazoo, MI 49001

Georgia State University
Atlanta, GA 30303

Temple University
Philadelphia, PA 19122

Illinois State University
Normal, IL 617h1

East Texas state' University
Commerce, IX 7)4)8

Ye' No

*

*

*

*

**Ruspcmsr rt-r-eiv-rri ton latr to be included in the data
analysis.

1j

*

**



Name and Address Yes No

Glassboro State College
Glashora, NJ 08028

Central Michigan University
Mount Pleasant, MT 48859

Arizona State Univer3iLv
Tempe, AZ 85281

University of Georgia
Athens, GA 30602

Eastern Michigan University
Ypsilanti, MI

East Caro-I t

Greenville, NC- 27834

Northern Illinois University
I)ekalb, IL 60115

The Ohio State University
Columbus, 011 43210

Teachers College, Co,lnmhia University
New York, NY 10027

Western Kentucky University
Bowling Green, KY 42101

Wayne State University
Detroit, MI 48202

Indiana University
Bloomington, IN 47401

Ball State rniverdt-,
Muncie, TN W106

Michigan State University
East Lansing, MI 4882'4

University of Northern Colorado
Greeley, CO 80638

San Diego State University
San Diego, CA 921 15
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NATIONAL SCIENCE TEACHERS ASSOCIATION
1742 Connecticut \venue, NW, Washington D C 20009 (202) 328 5800

ut the an en an Ass, ,00111.,1 tor V)< Advatl, < men( of Sr ignore

December 4, 1981

Dear Colleague:

Recent'reports 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.1-
tary 86=1 teachers felt "not well qualified" to teach science.
A related study reported that fewer than half of the nation's
youngsters have-a single-elementary school year in which their
teacher gives science a substantial share of the curriculum and
does a good job of teaching it. At the riddle 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 needs your help. We are surveying 50 major colleges and
universities to determine their preparation programs for teachers

science at the elementary, middle, and junior high school levels
Our ultimate objective is to develop guidelines for the preparation
and certification of teachers of science at the levels. The in-
formationare-request-ing-f-rom you 1s 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 improvemeat in the teaching profession. This is such an ef-
fort.

We would be most grateful if 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 if you
would ask them to complete it.

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

30th NSTA National Convention, 'hicago, Illinois, April 2 5, 1982
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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 is provided for your convenience.

If you have additional descriptive inflrmation about your
science requirements or preparation program for elementary,
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 questionnaire 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 cooperation.
We are looking forward to hearing from you.

C----N

KM /pb

Enclosures

Sincerely,

Ken Mechling, Director
NSTA Division of Teacher Education
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NATIONAL SCIENCE TEACHERS ASSOCIATION
I 742 Connecticut Avenue, NW, Washington 17 c 20009 (202) 328 5800

An Affiliate of the Americon tabor, for the Advanc ement of Science

January 15, 1982

Dean of Education
New York University
New York, NY 1003

Dear Colleague:

$'.iiug early December, I sent you a questionnaire titled "Pre-ser-
vice Preparation of Teachers of Science at the Elementary, Middle, and
Junior High School Levels.' 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 be encountered. In the hope that we can receive data
from 90 percent or more of the 50 major higher education institutions
with teacher preparation programs, I have enclosed another copy of our
explanatary 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.

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.
A stamped, self-addressed envelope is provided for your convenience.

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. Minds. April 2.5, 1982

Sincerely,

Yrm4m4.;
Ken Mechling, Director
NSTA Division of Teacher Education
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QUESTIONNAIRE

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

NATIONAL SCIENCE TEACHERS ASSOCIATION
1742 Connecticut Avenue, NW, Washington DC 20009 (202) 328-55'300

College or University:

Yoiir Name:

Title: ____ _____

Address:

Phone: ( )

Dr. Ken Mechling, Director
Division of Teacher Education

(814) 226-2273
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QUESTIONNAIRE
Preservice Preparation of Teaches,; of Science at the

Elementary, Middle, and Junior High School Leve1s

This questionnaire is designed to be completed bv the Dean of Education or an ap-
propriate designee within the School of Educal ion nr other academic unit responsible
for the preservice preparation of teacher-, of icnce in the elementary, middle,
and/or junior high schools.

PART I

ELEMENTARY TEACHER PREPARATION

1. Are elementary teacher candidates required to complet science courses?
Yes No

If you responded Yes to number 1, pleat ro to 2 and complete the remaining
items in Part I by placing X' of answer-, in the appropriate blanks. If your
answer was No, go to 10.

2 Are elementary teacher candidates required to take science courses as a part,
of their general education requir0ment-,, their professional education require\)
ments or both?

a. General Education
h. Professional Education
c. Both

I. In which of the following areas are elementary teacher candidates required to
take courses?

a. Physical Science,,
h. Biological Sciences
c. Earth Scieni.es
d. Any of the above mav,be elected
e. Of the above, a, b, and c are required
t. Other, please describe

4. Are specific science courses ryquired?
Please give course titles and credits.

Tit les

a.

b.

c.

d.

e.

Yes No

` Credits

5. For elementary teacher candidate:, how many total credit hours of science are
required? Credits
Are these semester or quarter creditc,? Semester Quarter

6. If science courses are required, are they designed :-_,IvecificalAy to meet the
needs of preservice elementary teacher,,?

Yes No other, plea,,u explain

7. Do elementary teacher candidates usually elect additional science courses on
their own?

Yes No
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a. Counting requared .c ient o ir't''. and elect i ye science courses (hut excludingscience methods courses), approximately how many :redit hours in science doelementary teacher candidates ackturntlate by graduation?
,9. Do the science courses taken by the elementary teacher candidates incltde lab-:oratory experiences and attivities in addition to lecture?

Yes
-- No

10. Are preservice clementar., teachers taught science processes skills such as ob-)servation, measurement,-ptediction, analysis of data, 'control of variables,design of inve_stigations, etc.?
Yes

No
11. Do your'pre,ervice elementary tac.hers take a science teaching methods coursedesigned to assist them to learn how to teach science or is science includedin a general methods. of instruction coufse?

a. Science Wthods Coursm Number of Creditsh. General Methods Course Number of Creditsc. Thvy do both.

12. In your estimation, what factor: have' had the most influence in determiningthe science ard/or science teaching methods course requirements for elementaryteacher candidates?
/,

a. Tradition
h.

AcCrbditation AgenGies such as NCATE
c. State Corcation Guidelines
d. Professional Science Association Guidelinese. Other, please describe

13. In your program, how much emphasis is pialed- on the fol lowing s.c fence educa-tion areas?

Science Content:

Science Process
and methods:

Science Teaching
TeChniques:

Mtich

Much

Mric h

Some

Some

Some

Little

Little

Little

Don't know

Don't know

Don't know
14. Do you think yowl' scieoco tredit hour requirements for pyeservice elementaryshould be changed?

Science Content: No (1171, Needed More is Needed _''_Less Is NeededScience Processes
and Methods: No Change Nteded More Is Needed Less Is NeededScience Teaching
'Techniques: No Change -Needed More Ts Aded Less is Needed15. As you consider your program for preparing

presexvice elementary teachers forteaching science, how would you rate its overall effect iveness?
Excellent Good Adequate Poor Don't Know16. All things considered, how (mild elementary teacher candidate: ke better prepared to teach sc len, e?
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PAKT II

MIDDLE SCIU)01. TEACDER PREPARATION (GRADES 4-9)

1. Do you have a teacher preparation program designed specifically to prepare
teachers of ,-wience for the middle school levels (grades 4-9)?

Yes (go to 2) No (go to 3)

2. If you responded YES to number 1, please describe the science requirements
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 I, do teachers being prepared for the middle
scliool normally complete the science requirements fot elementary or secondary
teacher preparation levels? Please X appropriate spaces, then go to 4.

Elementary

Secondary

other, please describe

4. Please indicate with an X the nature of your science teaching methods course
requirement ror preservice middle school science teachers.

a. No methods course is required.

b.

c.

d.

Science teaching methods are inc d in a general methods
course.

A complete coarse in el emen lriT7 condary science
teaching methods is required.

Asvocificcience teaching methods ourse for middle school
science teachers is r' uired.

A
e. Other, please describe.
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PART I I I

IUNIOR HIGH SCHOOL. SCIENCE TEACHER PREPARATION (GRADES 7-9)

1. 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 3)

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. you answered NO to number 1, how are science teachers prepared for the juniorhigh school levels? Please X appropriate spaces, i-.' =n continue to 4 and 5.
a. The requirements are the same as our elementary teacher

preparation program.
b. There is a broad field science preparation with courses

required in the biological, phyAcal, and earth sciences.
c 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, Other, please describe.

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

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

a .

b.

c.

d.

e.

No methods course is required.

Science teaching methods are included in a general methods
course.

A complete cour,.e in ,:ecendary school science teaching
method-, is required.

A specific science teaching methods course for the junior
high school is required.
Other, please describe.
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Please accept our most sincere thanks for your co-
operation.

Please mail the questionnaire in the enclosed en-
velope to:

DR. KEN MECHLING, DIRECTOR
NSTA DIVISION OF TEACHER EDUCATION
BIOLOGY DEPARTMENT
CLARION STATE COLLEGE
CLARION, PA 16214


