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The National Survey of Sclience, uatheaatics, and ‘e
Social Studies Education vas conducted in the gpring of 1977 as part

of the-National Science Poundation's comprehensive needs assessment
_progras. The .survey utilized a natiornal probability sadple of :
districts, schools, and teachers. Approximately 10,000 teachers,
principals. superintendents, and state and local supervisors were '_ o g
“included in the sample. Response rates ranged from 72- percent for .

local supgrvisors to 90 percent for state supe:vibcrs. - aajor

purpose-of the survey was to-provide the sational Science !oundation

with the accurate and “up-to-date information needed to nakq.dccisions

-abeut future funding of curriculum development and teacher education -

> activities, The sample design, and procedures used in instrusent ST
- development and data collection, are described -in section:one. . ' ¥
Selected results are presented-.in section two, and section “threé ] e
‘discusses some of the implications of these results for: teacher
cﬁncaticn, such as teacher characteristics, sources of intorlaticn,
-the use of various instructional materials and technigués, and areas
X in which teachers need additiondl assistancc. (Author/!JB}
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A. Backg#gund and Purpose of the Study%
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S1nce the m1d-1950's, the Nat1ona] Sctence Foundat1on (NSF) has sup”®
ported a var1ety of attempts to improve sc1ence “mathematics, and social

¢

sc1ence educat1on at the p‘a college level. As' part of its course content
1mprovement program, NSF funded the deve]opment of such curr1cu]um mater1a1s'
as PSSC RhyS\cs BSCS Biology, SMSG’ Mathemat1cs, and Man: A Course Qf

§tudy, tolname just a few. NSF has aTso-qunsored a.large number of work-
shops, institptes and conferences aimed at dncreasing the subject matter }
competencx 6f"teacﬁersland assﬁsting teachers in implementing various cur-
riculum materials. However, very }ittle is known apput the impact of these
activities Most stud1es of the extent of use of the NSF-supported curric-
u]a have beerf local in nature, or they have suffered from maJor design

f]aws which cast doubts on the resu]ts Consequent]y, N§F curr1cu]um devel=

\f

opment and teacher education efforts have been conducted in 4he absence ‘of

o re]1ab]e data about the needs of teacheﬁs and studénts. \ =

5

-

A maJor Qurpose of this ]arge-sca]e Nat1qna] ‘Survey of Scienée Mathe- ‘. .
..matics, apd Soc1a] Studies Education was to provide NSF w1th the accurate

, and up-to-date 1nformet1on needed" to-make. rat1ona] dec1s1ons apout future

y .

/

" have 1mp11cat10ns fof teacher éducat1on

o
- 8
\

fund1ng of curr1cu]um deve]opment and teacber educat1on activities. Th1s .
survey Js part of a ]arge-scaﬂe needs ‘assessment sdpport%d by NSF; the other
aspects of the needs assessment include a series of case itud1es and a compre=
hens1ve review of the ]1terature While the survey covers a broad~rangé of -
tgp1cs, 1nc]ud1ng course offerings, curric¢ulum usage, teaching techniques,

&

»
_and- teacher educat1on needs, this paper’ focuses .on pa?ficular issues which .

‘ \

The-samp]e des1gn, and the procedures used’ 1n instrument. deve]opment
aﬁd data co]]ect1on are described 1n'the fo]]pw1ng sect1ons selected resu]ts

. are presented in Part II, wh1]e Parﬁ 111 d1scusses some ‘6f the implications

. of these resu]ts for teacher educat1on
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B.  Saiplé Design ‘ e
e The National Survey of Science Mathematics and éociaT étudies Educa-

' tion ut1lized a nat16na] probability samp]e of d1str1cts, schoo]s and teach-
ers. The sample was des1gned so that nat1ona] ‘estimates of curr1cg}um ‘ LT
usage, -course offer1ngs and enro11ments, and ¢lassroom pract1ces cou]d be

made from the sample data. The samp]e design also ensured that est1mates

cou]d be -made for various subpopu]at1ons such as-those 1n a part1cu]ar . -

- region or 3 part1cu1ar type. pf commun1ty .

. A probab1]1ty sample requires that every member of the popu]at1on being
samp]ed must have a ‘known positive chance of. be1ng se]ected “The samp]e . ;
des1gn for this survey ensured that every super1ntendent, sc1ence mathemat- s
"ics and ‘social stud1e4 superv1sor principal, and teachér of sc1ence mathe- -
mat1cs and social stud1es 1n gradés K-12 1n the 50 states and‘the D1str1ct~of

. Co]umb1a had a chance of be1ng se]ected L.
The samp]es of super1ntendents, superv1sors, pr1nc1pa]s, ‘and” teachers.
to be ¢ ntacted in this 5urvey were, selected using a mu1t1stage stratified
< c]ustev’des1gn A sa p]e of approxmate'ly 400 public school- d1str1ct,s was
selected from 102 pr13

< ‘metropolitan stat1st1ca] areas, count1es, and groups of qnﬁtqguous tounties.

ary samp11ng units (PSU's) consisting of standard

In each district,_one schoo] With at least one of the grades .10-12 and one .
: school w1th at least one of the grades 7-9 were se]ected In a subSample of »
two of the-four d1str1cts in each. sample PSU four. add1t1ona1 schools were )

selected-~two with grades- included in the grade range ,4-6 and two W1fh ~¢~
grades in the K-3 grade range. ' a ~l :

A1l super1ntendents in the samp]e d1str1cts were asked to comp]e?e

»

brief questionnaires. The super1ntendent was also asked .to prov1de the ¢°o»'

names of the district K-6 and 7-12 sc1ence mathemat1cs, and soc1a] studies.
superv1sors (or other persons who could answer questions abgut d1str1ct °’ /

3

- programs in these subject areas); all of these superv1sors were asked to ? K *:

complete guestionnaires. S ’ ) ., ‘

< . T4

The pr1nc1pa] of each sample school was asked to complete a-quest]on~'.5

-
¢

®

naire and to prov1de a list of the 'school's sc1ence mathemat1cs and, soc1a]
0_

studies teachers and the number of classes of each subJect the-tsacher v

taught. These ]1sts were used to select 6 tedchers (2 science, 2 maﬂhemat-.
- ‘, i . ° “;‘W ' o, .

- . -
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ics, and.2 social studies) 'from each 7-9 and 10-12 samp]e ‘school as well as a
particular c]ass to be studied in depth The teacher 1ists from K-3 and 4-6
sample schools were used to select 3 teachers per schogl and a particular

subaect {and class, if applicable) to be studied 1n'depth

Al

C. Instrument Deve]opment L e Ty r

An initial review of the research literature was conducted to locate .
preVious studies of K-12 sciencé, mathematics and social studies education

~

‘and to*1dentify important variables. A preliminary set of research quesii\ns <

and data sources was developed, submitted to NSF, and revised based on NSF
feedback. Questionnaire items which could be used to answer these -research
questions were written (or in some cases items appearing in earlier studies

_, were rev1sed) and ‘preliminary drafts of the questionnaires were prepared

Pre]1m1nar¥ drafts of the questionnaires were reviewed by NSF, by 18
xwonsultants with expertise in science, mathematics, .and sociai studies
education -and by representatives of a number of professiona]“organizations
including the American Association for the.Advancement of Science, the -.
American.Psychologica] Association the Social Studies Education Consortium,
the Educational Products Information Exchange and the national associations >
of both state superv1sors and local distrnct supervisors of science, mathemat-
ics and social studies education. The questionnaires were reyised based on
feedback from the various reviewers, approved by the Committee on Eva]uation

~— —and_In Information Systems (CEIS) of the Council of Chief State Schoo] Officers

. *

-and by the Office of™ Management and Budget. \ 4

D. Data Co]]ection

-

T
—~—

The Chief State School Officers in the stLtes with sample ‘schools were— - e
asked for permission to contact samp]e districts in their states. District
superintendents were subsequent]y contacted and once they had granted E
permission questionnaires were mailed to.samp]e members o

Follow-up activities used to increase the response ‘rate included the |
_use of Thank-You/Reminder postcards The resu]ting response rates were 90
percent for state superv1sors 73 percent for superintendents 72 percent
for district supervisors, 84 percent for principais, and 76 percent for
teachers. - R . ' S )' . SR

=




PART II.. RESULTS

A. .. Teacher Characteristics . ;~

o

+ . Teachers -were asked to'indicate-the number of years they have taught,
1nc]uding 1976=77 as a fu]] _year even though the data were caqllected during

that year The average amount of teach1ng exper1ence was 11.5 years,tand
the averages for teachers in the 12 subject/grade ran categor1es of inter- .
est in this study (K-3, 4-6, 7- 9, and 10-12 scfence ma emat1cs. and soc1a]
studies) are guite s1m1]ar ’ T ‘ <
. . Lo .
“As expected, very few e]ementary\teachersAare\ma]e and the proportion
-of male teachers increases with-grade. 0n]y 4. percent of K-3 teachers are
ma]e the f1gures are 25 percent for grades 4-6 %: percent for grades 7-9;
and 75 percent for grades 10-12. On the who]e, differences among the three’
‘subject areas are minor.. . ' .
_Sizable numbers of teachers: have earned one or more tegrees. beyond the
bache1or s, with.percentages ranging from 29 percent for K-3 teachers to 56
percent for 10-12 teachers (see Table 1). . In add1t1on, many teachers have
taken courses for co?]ege credit in recent ‘yéars. As shown in Tab]e 2 more
than 40 percent of a1] science, gathematics, and soc1 studies teachers
‘have taken a course for co]]ege cred1t'3n 1976 or 1977.\ - oy
"To provide additional background 1nformat1on about science, mathematics,
fand social studies teachers, samp]e teachers were asked about the1r.qua]1f1- '
i ‘cat1ons for teaching. Elementary teachers rated their gqualifications for
teaching_each of* 4 squects--math, science,. 8ocial, studies, and reading;_‘
these results are shownnin Table 3. Nearly.two-thirds of~e]ementaryuteachers
feel ."very well gqualified" to*teéch reading The corresponding figures for
mathemat1csb social stud1es, and sc1ence are 49 percent, 39 percent, and 22

percent respect1ve]y At“the other end of the -scale, 16 percent %{ elemen-
06

tary teachers feel "not well qua]1f1ed" to teach science, compared
percent‘or fewer in each of the other three areas
As:shown in’ Tab]e 4 most secondary sc1ence mathematfcs, and sec1a]
i stud1esoteachers teach all of thein courses ‘within a s1ng]e subject area;
’ thé pereentages are 76 percent for grades 7-9 and 85 perceént for grades
10-12 The _sample "secondary teachers were asked to 1nd1cate if they are .
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" Table 1. Percent’of Teachers Receiving a Degree Beyond

v
B

9
B ., -the Bache]ok's, by Subject and.Grade Range
’ " Mathematics ;Scieﬁce Social Studies Total:
Grade . iss- | ~. . Miss4 | 7 * Miss-" . Miss- i
. Range Yes' No 1ing Yes No ing f Yes No- ing Yes No ing -
K-~3 .66 1 |28 728 0 Y/ 23 76 "1 |29 .71 1
4-6 34 64 2|30 70 1 33 6 .1 [32 .66 -1
- X ’ . E]
7-9 450"55 . Q 50 50. O ' 51 48 1 48 51e¢ O
10~12 55 45 0 -|54 44 2 |58 4, ®1 |56 43 1
sample N 1672 0 1679 1478 4829
1 » . R N I’
— l ] [l .
'.l\
o Table 2. Ysar of Last Course for ‘Cdllege Credit,-
-By Subject and Grade Range - .
Mathematics « ‘ Science " Social Studies PR ‘To;a]

o PRior . Prior = .  Prior feriar -7
Grade to 1976 Miss-| to~ 1976~ Miss-| to 1976~ Miss-| to 1976~ Miss-
Range 1976 1977 ing | 1976 1977 'ing - 1976 1977 ing 1976 1977 ing
K=3 56 42 . 47 49 " 4.| 48 s50.%2 |51 47 4
4-6 |50 47 - 3:| 4 "51 3 )52 44 4 |49 47 '3
'7-9 63 3% -1 {56 34 .1 451 48 2 57" 42-° 1 °
10-12 55, 42 3 | 56 42 3 |56 42 . 2 |56 42 2
Sample N - 1672 1679}» b 1a78. M| o 4829

' f 3 1Y *




Table 3. Elementary Teachers' Perceptions of : ,
L ¢ Fheir Qualifications to Teach Eacth Subject :
. Percenft of Teachers
- Not Well Adequately ™ Very Well
Subject Qualified, Qualified Qualified Missing
' ' - . L )
Mathematics 4 46 49 I
Science _ . . 16 60 22 2
Sogial Studies ' 54 39 - 1
Reading 32 63 2

Sample N = 1867 )

E]
. .

. ¥

. >
Table 4.  Percent of Secondary Science,
Teachers Teaching' Various Combinati

-
t

-

;athematics and .Social Studies
on

of Subjects, by Grade Range

ERE T - . Gra&e Range Total
_ Subjects Taught <o 7-9 10-12,
s . . B
Mapﬁematics Only - ) 28 27 ' 28 7
" Sgience.Only (' - T . . . =24 - 27 25
Social Studies Only ~- 24 31 | T .27
" ‘Mathematics and Science Only e 5"
Mathemat1cs and Social’ Studies Only| | 0° .
_Sc1ence and Social Studies On]y 1 2
Mathematics, Sciences, ,and Sociaty - | ! N
Studies Only B 0 0
A ‘ ) ! :
Other Combinations of Subjects - 19 8 . 14
. T I3 -
Sample N . T 3162 ,
- * - ' /
’ , - .
k3 : * : - ‘ N
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teaching any courses that they do notgFee] adequately qualified to teach

.

if so, to specify the courses. Thirteen percent of secondary science
teachers are currently teaching one or more courses for which they feel
1nadequate1y qua]af1ed compared to 12 percent of social studies teachers
and 8 percent of mathematics teachers. The majority of the\teachers listed
courses . in their sample subject area; for example, most of the science N
teachers who indicated they are .inadequately qualified to teach one or’more
courses were referhing to courses w{thin science, The problem of teaching
Mout of field" is apparently a problem w1th1n each major subject area rather

€%

- 4

than ;across subject areas.
B. Time Spent in Science, Mathematics, Soc1a] Stud1es and Read1ng
Instruct1on . .

Each e]ementary teacher was asked to write in the apgroximate number gf
‘m1nutes typically spent teaching mathematics, science, socia] studies and
read1ng The average number/gf m1nutes per day typ1ca11y spent in K-3 and
4-6 instruction in each subject i'§ shown in Table 5; to fac111tate compari-
sons among the ‘subject areas only teachers who steach all ﬁour of these
subjects to one class of students were 1nc1uded in theseaanalyses Note

- . -
- . /

Table 5. Average Number of Minutes per ‘day Spent Teach1ng Each
¥ * Subject in Self-Contained Classes, by Grade Range1 o
‘ Grade Range . ‘
- K-3 . 4-6 Total
3 Average .* Average - Average
Number of Number of . Number of -
“Subject Minutes Minutes . Minutes -
* Mathematics  ° |. 4 v, 81 a4
1
Science __ * 17 28 20
Social.Studies 21 - 34 25
Reading , 95 s 66 86
Sample N 467 302 - 769 <

10nly teacgers who indicated they teach mathematics,

and readin

X

to one class of students were included in these analyses.

science, .social studies,
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that in each grade 1eveT the amount of time spent is greatest for _reading,
followed by mathematics then soc1a1 studies and finally scieﬁces However, -

the difference between reading and the other subjects decreases from K-3 t

4-6 because the amount of time spent on reading‘decreases and the nt of
time spent on each of the other subJects increases

C.  Federally Funded Curricu]um Materials R

One measure of the impact of the federal curriculum development efforts
is'the. extent of use.of these miterials. The. survey found that by far the
' most extensive usage of federally funded.curriculum materials’ is in science
,)in grades 7712; a totaﬂ of 60 percent of the districts are:using at least
one of these materials, with 41 percent using.more than‘one: Usage in \’
Jscience and elementary and secondary social studies is’]ower (33
percent 25 percent and’24 percent respectively) At both the K-Gpand 7-12

elementary

- grade levels, district usage of any federa]]y funded mathematics curricu]um . e

/' materials per- se. is below the 10 percent level. However, it shou]d be noted- v

that, as was intended, many of the\innovative ideas introduced in the feder~
allyfunded materia]s have now been. incorporated into the commercia]]y R
available textbooks which are heing used in many districts
As mentioned earlier, NSF‘has sponsoref a variety of teacher education
tactivities during the last 20 years.. The survey found that.many ﬁG}e sc1ence - N
and mathematics teachers, than social studi s teachers -have partic1pated in ‘
one or more NSF-funded workshops, institu es, ~or conferences A]so, the
level of participation generally increase with increasing\grade 1eve1
while fewer than 10 percent of elementary school teachers or socma] studies
_ teadxzhers have attended\any of these NSF- ponsored "agtivities; more than
one-third of all high school mathematic teachers and almost haif of all

high school science’ teachers have parti 1pated in at léast one such activ--
ity* '

4

. bl
B. Teacher Needs for Assistance

Teachers ‘were given a list of areas and asked to specify for each )
whethéri, (1) they.do not usua]]y.nee assistance, (2) they would liye_ Tt
i ‘assistance from ‘a resounce person (e g., a coordinator, a consultant, or
':anotherzteacher) but-receive little pr none,‘or\(33 they would, 1ike assist=,
ance and receive adequate assistance.

Table 6 summarizes the data by indi-.

A

. ¢
’ *

-t
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Table 6. Percent of Teachers With Varyin

\
\

They Need Assistance, by Subj

Numbers of Areas in Which
and Grade Range .

3

-fNeed for Ass}stance

. l‘*~ . 1=4 5 or
Subaect/Grade Range 0 Areas Areas, More Areas
- Total T 23 42 132 ' 3
Mathematics o
K-3 25 48 27 1
4-6 . 30 - 41 26 -
% 7-9 . 55 o 23 1
10-12 26 45 29 0
Science ) g
K-3 25 32 & 33 10
4-6 17 “'32 , 45 6"
7-9 (‘ ~19- 43 37 2
1012~ Y 17 0. I 35
Socigl Studies . ) T 't ;
K-3 33 v 35 ° 26 - 5
46" ’, 23, 38 . 36 3
7-9 \ 22 46 29 3
10-12 ’ 22 . -39 .37 o2

v

L3

. :1This includes all teachers who omitted 6 or more parts of the quest1on

L - . . i w . "\
S

} - -

PO .‘ B oo
cating the ‘Breakdown of teachers.who would like assistance but receive
little or none in_varying numbers of areas. Twenty-three percent of. the
teachers 'did not indicate a need ‘for additional agsistance in apy of the g

areas 42 percent specified from lto4d areas while 32 percent 1ndicated a °

need for additional assistance in 5 or more areas. v -

The complete resu]ts for individual ‘areas of need are presented in -
Note
that‘more than 25 percent of sc1ence mathematics and social stud1es teach-

Tab]e 7- for all science, mathemat1cs and soc1a] stud1es teachers.



Table 7. . Science, Mathematics and, Social Studies
* Teachersz Needs for Assistance

e A ' . . ’ . FoeL . f

: * Do Not. ~

. Do Not Receive Receive
Need . Adeguate Adequate :

Assistance - Assistance Ass1stance

Establishing instructfona]‘ .
objectives “ . L 15

Lesspn planning ' ‘ o "9
Learning new teaching methods’ - a3

0bta1n1ng 1nformat1on about~
instructional materials

Obtaining subject matter

information ° ¢

Implementing discovery/ .
inquiry approach

. Using manipulative or
hands-dn materials -

0

] Ma1nta1n1ng equ1pment .

¢ .
- *

/'ﬁwork1ng with small groups
of students . . R

Maintaining’ discip?ine i

Articulating instruction across
grade levels ' . -
-~ D o]

ers do. not usual]y rieed ass1stance 1n ]esson p]ann1nd§ c 5]1y tgéthfnd

; 'lessons, and ma1nta1n1ng d1sc1p]1ne , These rESu]ts were -quite consistent
acrqgs the 12 grade range/subject categorie§ exanjned in this.stud; (K-3, '
4-6, 7- 9 and'10-12'ecience methematiEs; and-socia) studies).

] What are thelgreatest needs? \ery few teachers (about one-third) feei
:. able to ]earn ‘new teachang methods and to.obtain 1nformat1on about instruc- ;
.t1ong].mater1a]s without ass1stance from a subJect matter resource person.
While some teachers 1nd1cated they are getting ass1stance, more than 40 -
percent be]1eveqthey are not’ rece1V1ng -adequate assistance in each of these

areas




P

Many of the federally funded curriculum development projects, as we]]

as some of the more recént cpmmercra]]y developed materials, depend upon a
\

‘“discovery or inguiry approach However,. fewer than half of “all sc1ence,

mathemaﬁﬁt;,h,pd .social ,studies teachers feel they are competent “in tHis
M
area without assistance from a coord}naipr or other resource person. Thirty-

Csix percent 1ndicated they would 11ke assistance but: receive Tittle or none,

only. 12- percent would like assistance and el they are receivrng adequate

-/

sing manipuﬁatives .or Hands-on materials’without outside

. assistance. Si:f]ar]y, approximately half of these teachers feel inadequate

to the task of
assistance but only 14 percent feel they are gétting the necessary he]p
Other areas where sizablé numbers of teachers feel the need for more °

‘ assistance than they are current]y rece1v1ng include working with ‘small

groups of students (29 percent), articulating'instruction across grade .
levels (29 percent), and obtaining subject matter information (28 percent)
The latter area appears to be a greater problem-in elementary science and in
.e]ementary and secondary social studies than in mathematics or secondary
.science, . ’ oo .

E. Sources of Information Used byfTeadhers - \

Teachers were also given a list of possible sources of information
about new developments in education -and were asked,to rate the utility of .

.each ,The.results showed that many science mathematics and social studies ;f'

teachers re]y on other teachers for 1nformation, approximately ha]f of them
.rate this source "very useful" whi]e most of the others consider teachers
"somewhat useful." Other particularly va]uab]g sources oﬁ information for

'ri\xg\kfeachers include’ Journals and other profes51ona1 pub]ications (especia]]y

for teachers in the higher grades), co]]ege coUrses, and‘for e]ementary
teachers, Tocal in-service programs PrigcipaTs, 1oca1 subJect speciaﬁists,

‘ federa]]y sponsored workshops, meetings of professional organizations, and

EKC

Aruitoxt provided by Eic:

pub]ishers and sales representatives are a]so‘;onsidered useful sourg 5. of
1nformat1on by qfite a fey teachers, -whiTe the majority of teachers rat&g®
teacher union meetings and state depdriment personne] as “not useful."

F. InstructionaT Materials and Techniques ~ ' .”5

AN

The textbook continues to play a centra] role in science mathematrcs, :

and socia] studies classes. W1th the exception of K-3 science and social

o LR i
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" and contracts are rarely used infny of the three subJects Finally, s1mu]a°
" tion actpE1t1es (e. g-» role-play, debates panels) are common 1n.SOC1aP

o
.
N, -~ ,
BN LA
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. : .
.

sthdies, v%rtua]]y all science; mathematicsfand‘socia] studies classes use
pupfished textbooks or programs.! While most classes use a single’textbook

_or program, approximately one-third use multiple textbooks. In most districts,

teacher committees and individua]é}eachérs are heavily involved‘ in se]ecting
. - ~
the textbooks to be used. In many cases pfincipals, Jﬂperintendepts and

'd1str1ct-w1de supervisors are a]so 1nvo]ved in theseldec1s1ons Very few

d1stricts invo]ve students, parents or schoo] boardgﬁembers t¢ any great .
extent in ‘the fextbook seTection process. s ' ) _tt'
' tectugé/(id discussion are the predominant technieues used in science, ’

mathematics, and social studies classes. Discussion occurs “just about
daily" in half or'more of these c]asses” Approximately two-thirds of the «
c]asses in each subJect.have ]ecture once a week or more, with many of these
hav1ng lectures "just -about da1]y " ‘ . ’ -

Sq1ence and" social studies classes are genera1]y more likely than

mathematics c]asses to use a]ternat1ve act1v1t1es ‘such as 11brary work .

<

- student projects, fJe]d trips, and guest speakers. S1m1]ar]y, fi]ms, film=-

strips, fi]m Toops slides, tapes, -and records are more frequent]y used. in
science and social studies classes than 1n mathematics c]asses On the
other hand individual ass1gnments, cha]kboard work, and tests occur more
frequent]y in .mathematics classes than in spc1a] studies or science classes.
Te]ev1sed instruction, programmed Jnstruct1on computer-assisted instruction,

stuaies

Principals were asked about the avaifabi]ity.of various types of equip-

t rare in science and mathematics.

ment and teachers were asked about the actual use of these. The results

_showed that some types of equ1pment are available in many schoo]s but are

f
used. in- re]ative]y few c]asses For: examp1e while more‘than three-fourths

~of e]ementary schools have m1croscopes Qn]y 28 percent ‘of the K-3 science

c]asses anﬁ 56 percs:t of the 4-6 sc1ence classes ever make use of them
S1m11ar]y, while app

ox1mate]y half of a1l schoo]s with gra es 7~9 have
hand=-held" ca]cu]ators on]y 16 percent of 7+9 science c]asses and 11 percent

ik

)

’ L 2N
1Approxxmate]y one- th1rd of K-3 s¢1ence and soc1a] stud1es cldsses use
no pub]1shed textbook or program. > .
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The use of “hands on“ or man1pu]at1ve materials is most reguent in / RN

- studies classes. However, even in science apgrox1mate1y one out of four
) ,c]asses use man1pu]at1ves less than once a month //// ////

In sc1ence c]asses ‘the use of man1pu]at1ves increases with/increas}

grade ]eve] " Meter &ticks and rulers are frequent y .used’ at>2)ﬁ/grade

he 1

grades, and balances and scales are freguently Sed #n the higher .ades

levels, while 1iving plants and animals are freq ent]y used

man1pu]at1ve_mater1a]s in thein c]asses his is not the case for mathemat-

&

igs or social studies t/aohers
In mathemat1cs, use of manijpulatives 1s more common in the lower grades.
Games and puzzles, act1v1ty cards or k1ts, and numerat1on and place value
manipulatives such as rods and b]oc%s .are frequentTy used\*h grades K-6. ) At
.all grade’ levels, nonrmetr1c measurement tools .are more frequent]y used than
metric measurement tools. In social’ stud1es, use of manipulatives is again
4ﬁ%* more common 1n the lower grades, /6ith maps, charts, and globes being used .

¢ . ’ -

qu1te frequent]y

Sc1ence .and mathemat1cs reachers were asked about the use of the metric
system in their classes. As shown in Table §, use of metr1c concepts in-
_creases with grade level.in/science ciasses; . approx1mate]y 90 perceqh—gf the
Z:9 and 10-12 science clasges make use of the metric system In mathemat-
ics, on the other hand, use is h1gher in the ]ower grades, by grades 10~ 12
oﬂ.y 56 percent Jf mathe at1cs c]asses use metric concepts In add1t1on,
mathematics T]asses are/ ore 11ke]y to use the metric systemwonly in a a &W
spec1a1 unit, wh1]e science classes are more likely tqQ introduce the con-

tepts in‘a Spec1a1 unit and then use them’ throughout the course. 1 >

\
N
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» Table 8. Percent of Math and Science Classes Which Treat Metric Concepts
) in Each of a Number of Ways, by Subject and Grade Range -
e -

Use of Metric -Mathematiés , + ' . Science :
Concepts ‘ K-3 4-6 7-9 10-12 | Total | K-3 -4-6 7-9 10-12 | Total .
None Used 26 13 20 43 - | 24 42 31 10 7 ~26- ..
‘ Special Metric . . ' .f” o < . -
Unit Used 42 43 34 7 | 35 22 19 13 8 17
’ ) . v, ) \) " il <
Special Metric ;- [ : .
Unit and Used : . :
Through Course 8 22 22 45 15 |13 20 40 44 | 27
Introduced as ' )
. Needed 22 19 23 44 ;5 14 26 36 38 26,
r 2
Missing 2.3 1 1 2 9 4 1. 3-}| §

W
"

G. . Factors Which Affect Instruction in Science,‘ﬁathematits;Aand

Social Studies. Education »

Insuf?1c1ent funds for.purchas1ng equipment 1 d supp]1es, and ]ack of
materials for 1nd1v1dua]1z1ng instruction are serious problems affecting | S
K-;Z science, mathematics, and social stud1es instruction accord1ng to all’ ‘
groups dueried (teachers, pr1nc1pa]s and state and local superV1sors) "
Inadequate faciiities'are also considered a serious prob]em in sc1encefat
all- grade ]eve]s. Interestingly, &1 groups except teachers consider inade- .
quate art1cu]atxon of instruction across grade levels ‘to be a serious problem. ‘

Several problems _appear more serious . 1n the elementary grades than in-
the secondary grades, including lacg of teacher‘pﬂann1ng time in all.three
subjects. The beJief'that these subjects are less important than others and
%naaequate time to teach these subjects are also considered major~prob]e@s
for e]ementary science and social studies. It s interesting to note-thaté'.
all groups except the teachers themse]ves consider 1nadequate teacher prepa-
ration and lack of teacher interest to be ‘major problems in K-6 sc1ence

1nstruct1on )

Inadequate student read1ng abilities appear to be a maJor problem in

'sc1ence mathematics, and social studies educat1on jf grades 7-12. In

ada1t1on educators perce1ve lack of student interest jn these subjhpts to

be a ser1ous probiem in grades 7-12 but not in grades K-6. .
/ N A I3 > ) ’
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'P‘AfiT ,III,;'.\’I'MPLICATIONS FOR 'TEACHE’R EDUCATIOR~-

. ' . o

The results of\the\1977 Nat1ona1 Survey of Sc1ence Mathemat1cs, and ‘
Social Studiesg. Educattbn can be used by thOSe‘responsible for- teacher educa-
tion in making dec1swons about pre-serv1ce and 1n-serv1ce programs For
.example, current cert1f1cat1on reqﬁ1rements often allow a secondary teacher
to become cert1f1ed ina s1ng]e subJect, suéh as. b1o]ogy, with on]y minimal
exposure to other areas of science. The survey ‘found that while the sci-
ence teacher does not often teach mathemat1cs or social stud1es, the bio]ogy
teacher qdfte often teaches a. sect1on of chemistry or physics. Teacher.
cert1f1cat1on“departments shou]d take note.of the fact that approximately 10
percent 'of* the’ secondary science, mathematics, and social studies teachers
feel’ 1'adequate]y prepared to teach one or more of the subJects w1th1n the1r

d1sc1g 1ne that ‘they are currently teaching. Given the rea]1ty that many

teachers w1]1 have to teach more than one subject within a d1sc1p]1ne, a

-

restructur1ng of teacher certification course (or competency) requ1rements

' ¢
Ed

Mathemat1cs educators may be concerned abo(t the data*re]ated to use of
the metr1c system The majority of 10-12 mathemat1cs teachers. 1nd1cated

zhat metr1c measurement tools are "not needed““1n their ctasses, and more .

/

In contrast almost-all of the 10-12 science c1asses make use of the metric

sstEm. - C : .ﬁ
‘ Sc1ence educators w111 be distressed to se - that desp1te the many

may/be in order.

han 40 percent of the 10-12 mathemat1cs classes never use metric concepts.

aefforts to strengthen e]ementary science educat1on, science cont1nues to
‘receive cons1der§b]y ]ess emphas1s than other subjects 1n the e]ementary

' schoo] c]assroom The" average number of m1nutes spent in science 1nstruc-
tion in se]f-conta1ned K=6 classes is less than half that spent on mathe"
matics and ]ess than one- fourth that spent on reading.. Elementary teachers
percept1ons about the1r qua11f1cat1ons for teach1ng the various subJects are
consistent with. the amount_of‘t1me that is generally spent in instruction in

&
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o, \\ these areas, w1th the percent-of teachers feeling "not well qua11F}edP to

w\.’\

) \vteach sclence considerably greater than for read1ng, mathemat1cs or soc1a1
studies. Science educators may also be concerned that, wh11e the use of '

. man1pu1at1ves 1s(more w1despread in science than in mathemat1cs or soc1a1
., N . ‘
s g stud1es, 9 percent of the science classes never use man1pu1at1ve mate- i ,
ria]s and another 14 percent do so 1ess than once a month. oo v

»

Educators 1nterested in a1 three of these subJects may be concerned:
about the 1ack of change 1n c]assroom instruction in recent years. Wh11e |
- many educators recommend the use of a diversity of materials and teach1ng
techniques, .most classes st111 use a s1ng]e textbook, and lecture and d1s:f
cuss1on continue asﬁtye dom1nant techniques. ‘m
In addition to inferring needs from the data related to c]assroom -
pract1ces, "teacher educators can look d1rect1y at the. needs perce1ved By '
. ) teachers Sizable numbers of teachers of eachssubJect expressed a need for
. add1t1ona1 assistance in severat aspects ‘of 1nstruct1on most notably. learn-
. " ing new teach1ng'ﬁethods, obta1n1ng information about instructional mate-
rials, implementing thevdiscovery/inquiry'approach, and using hands-on
materials. A -, : ‘ ’ "

- .~

S R How can teachers obtain the hecessary;ass1stance7 ?gstor1ca1]y, the

» ™ primary emphas1s in‘ teacher education has been pre-service preparation of
teachers. However, the f1nd1ngs of this survey and other studies show that

a reogder1ng of pr1or1t1es ma; be ecessary. Teacher turnover rates have
dec11?ed to the point where the'ave age %eacher has been teach1ng for more

than 10 years Thus, there is:‘often a very 1ong period of ‘time between-

initial training and cert1f1cat1on and, retirement from the profession. ‘
Regardless of the strength of the1r pre-service preparation teachers zcan be f'
expected to deve]op profess1ona1 needs during the course of- their careers»

and it is essent1a1 that a system be ‘developed to help teachers meet these %

s . ' g . K
needs. ’ 2

13

®

According to the resu]ts of this study, cofﬁeges and un1vers1t1es have - l
the opportun1ty to attempt to meet the needs of a large number of pract1c1ng
teachers More than 40 percent of the ‘K=12 sc1ence mathematics, and social- '

. stud1es teachers have taken a course for co]]ege cred1t during the last two A '°

O

:  years. ® Whether this is due to the desire for professional growth on the
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part of many teachers, or is pr1mar1Ty a ref]ect1on of teacher renewa]

A

requirements, the fact remains that the teachers are_there to be reached
i,The f1nd1ngs ‘of this study can be used to structaze—;;urses which have a-
hnger 11ke11hood of 1mprov1ng instruction in sc1ence<<natiemat1cs, and

socia} studies.-
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