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Foreword
THE CONGRKSS of the Uniteti States, in paming the
National Defense Education Act of 1958, reflected an

ever increasing desire on the part of the Nation to improve the
teaching of science and mathematics in its schools.

The lack of adeluate>facilities and equipment had long been
fonsidereA a major handicap to effective science and mathe-
matics instruction. Practically no data were available, how-
ever, to indicate the specific kinds of equipment that were
lacking or to judge the adequacy or inadequacy of facilities in
public high schools of different types and sizes. Information
was not available, either, to indicate whether these schools
provided better equipment and facilities for some subject areas
than for others.

This study was undertaken to supply data which could be
helpful in locating the allortages and showing their nature.
It is hopeA that the present bulletin will point the way to effet-
five use of funds now available for science and mathematics
facilities and equipment through the National Defense Edu-
cation Act, and will highlight those problems in achieving im-
provM teaching of the two subjetts which may require a study
more intensive than that ivrnlitte41 by the scope of this bulletin.

J. Dan Hull,
DireWor,

Instruction, Organization,
and Services Branch.

E. Glenn Featherston,
Assistant Commissioner,

Division of State and Local
hool Systems.
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0
trn oduction
THE FEW STUDIES that have been carried out at the National
level bearing on the statps of science and mathematics in the

public high schools of the United States area now out of date. Only
four such studies have been produced.'

The, scarcity of current information in these fields concerning
teachers, course content, methods of instruction, facilities and equip-
ment, professional problems, etc., prompted the U.S. Office of Educa-
tion to undertake a study.

The questionnaires for the study, criticized at each stage of develop-
ment by competent specialists, were revised several times. Three
different questionnaires were mailed put to the public high schools:
one to science teachers, one to mathematics teachers, and one to
principals (see appendix). A large number of these questionnaires,
despite the fact that they requested considerable detail, were filled in
and returned to the Office in record time.

I Science:
Philip G. Johnson. The ?AldAM# of Science in Public MO Seim& (Bulletin 1930, No.9). Washington:

U.S. Government Printing Office, 1950. 48 P.
NV. Edgar Martin. The Teochinirof Omer& Biology in the Pnblie &Awls of the United Meta (Bul-

letin 1952, No. 9). Washington. U.S. Govenunent Printing Office, 1952. 46 p.

Mathematics:
Kenneth R. }WWII. Curriculsnt Materials In iligi-Schosi Megiernatks (Bulletin 1954, No. 9) . Wash-

ington: U.S. Government Printing Office, 1054. 40 p.
Mathematics in Public If* Schools (Bulletin 1953, No. 3). Washington: I' S. Governnwnt

Printing Office, 1953. 47 p.
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Items of Study
OP.

This study obtained data on the use of the following facilities and
equipment for teaching science in the public high schools:

1. Types of rooms.Information was sought on the use of separate labora-
*ries and classrooms, as compared with combination classrooms and
laboratories; of multipurpose rooms having facilities for more than one
science; and of rooms equipped with but a few special facilities for science
or with facilities for one science but not for other sciences.

2. Facilities and equipment. More than 30 items concerning special
facilities and equipment were listed on the questionnaire. These items
included a demonstration table, fume hood, storage cabinet, animal room,
nature trail, and preparation room, as well as water and gap( and many
other items about which little information had previously been brought
together concerning their general availability.

3. Adequacy of equipment. Space limitations in the questionnaire pre-
vented a detailed inquiry about equipment available for individual
sciences. However, some information was requested as to the adequacy
and condition of teacher-demonstration and individual laboratory equip-
ment for special sciences; the need for more and modern equipment,
both for teacher demonstration and student laboratory work ; and
the adequacy of such general equipment and materials as giamware,
rubber stoppers, ring-stands, clamps, chemicals, etc.

4. Teaching kits. 8inm kits for science teaching are used so extensively
in many European schools and since they have been appearing increas-
ingly on the market in the United States during recent years, information
was sought on the extent to which science teachers were using kits in each
science.

5. Improvised equipment.--Dat were collected on the extent to which
improvised equipment was used in teaching science courses.

6. Borrowed equipment.Many schools make* considerable use of com-
munity resources to supplement regular teaching. Information was
sought on places where science teachers borrowed equipment.

7. Purchase of equipment.Information was sought on the method
of purchasing science equipment and the person in the school system
who had the responsibility for placing equipment orders,

8. School funds for buying equipment.Questions were asked concern-
ing, the extent to which science teachers were provided with budgets for
equment and consumable materials, whether or not they were permitted

4
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TA ES AND EQUIPMENT FOR SCIENCE

to purchase equipment without restrictions, whether or not laboiatory
fees were charged, and whether money so collected could be spent without
restrictions.

9. Out-of-echooleourcee for buying equipmentThe teachers were
asked to indicate whether or not funds for equipment were available
from parent-teacher groups, service clubs, a science fair or exhibit of
pupils' scientific projects, an interested went, a scientific society, or
other sources.

The original categories of data on facilities and equipment for
science teaching in public high schools were by size 1 and tpe.2
Analysis of the data by these categories revealed no significant
differences between them. It was therefore decided to interpret
and prepare this report, excerpt in a few cases only by school size.

Charcteristics of the Sample

The sample consisted of 1,207 high schools. They were selicted
by pulling every twentieth card from the 1951-52 cardex Ile of
twondary schools in the Educational Statistics Branch of the U.S.
Office of Education. Returns were jived from 994 of these schools,
and 928, or 76.9 percent, were usable.

Following a consideration of the geographical distribution of the
928 high schools submitting usable date, their clamification by size
and type, and the classification of the 2,210 sc$14 teathers in these
schools in the same categorim, the complete findilibi will be'presentet

The number, size, and type of high schools partitipiting in this
investigation are shown in table I.

Table 1. Numbs of Public High Saitook thelikudy. by Wm and Typo:
1968
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Table 1 reveals that more than one-half (rAY.3 percent) of the high
schools were organised on a 6-year -bay ---grades 7 \through l2
while approximately one-fourth (26.5 percent) were regular 4-year
high schooisgrades 9 through 12. About one-tenth (10.8 percent)tere junior high schoolsgrades 7 through 9; and roughly one-
twentieth (4.7 percent) were senior high schoolsgrades 10 through
12. Only 1.9 permit were "incomOete"; that is, they did not offer

curriculum leading to a diploma.
Approximately two-thirds (64.9 percent) of the high schooli had

fewer than NO pupil, while about one-third (31.7 percent) had
fewer than 200. In 35.1 pmt of the high schools pupils numbered

.500 and more.
The 928 high schools participating in the study were distributed

among 9 geogrphical regions as follows:

New England
Goaerigrhkod "(Won

Maine, Mass., N.H., R.I., Vt.)
IhfickW) Atkntk

(N.J., %N.Y., Ps.)
East Nwth Central

(IL, Ind., Mich., OW, Wk.)
West North Central

(Iowa, Kans., Minn., Mo., Nebr., N. Dt.k., 8. Dal.)
South Atlantic

(Del., D.C., Fla., Ga., Md., N.C., S.C., Va., W. Vs.)
East South Central

(Ala., Ky., Miss., Tenn.)
West 13(Wth Caltral

(Ark., La., Okla., Tex.)
Mmintain

(Aria. , Cok), Idaho. Mcmt., Nev., N. ilex., Utah, Wyo.)
Pacific

(Calif., Orig., Wash.)

109

177

150

122

79

133

55

62

A comparison of the number of high schools in each geographical
region with the total number of high schools in the sample, shows
that their ratios correspond favorably with terse of the total schools
in each regime of the country as a wiwie. On the other hand, the
percent of scilm& in the sample having enrollments of 500 and
mote was about 10 percent gnaw than the percent for the country
as wWe.

It would 1100112, tiNreitNe, that gHt sample was reasonably repre-
sentative of the high schools is this country.

The ditribution of scam* teachers among high whoa' of various
sizes and types is given in table 2
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Tab Li 2.Number of Public High School Sc:iono Tecicharrs tits &ill, by
Sim and Type of School: 1958

Sire of ht adver(nualbst of mph)

M111141...

1-99
100- 199
700499
500 of mote

1 00,011041te MftgO JUNE

Typo of ails idlest

7

I
4 1

16

ti

I

4

27
141

Ire
-1.1.1.111:-...111

94
164
373
037

to Os--
61 0 100
71 0 749

161 16 SC
457 33 1,11

it. no
IIMI

Approximately one-half (47 percent) of the 2,210 science teachers
were in 6-year high schools grades 7 through 12; roughly one-third
(33.9 percent) in regular 4-year high schools, and almmt one-tenth
(9.4 percent) in senior high schools.

From the standpoint of school size (number of pupils), the science
teachers were distributed as follows: More than onethalf (54.9 percent )
in high schools enrolling 500 or more pupils, about on-fourth (26.3
percent) in the 200-499 category, about one-tenth (11.3 percent) in
the 1M-199 category, and 7.5 percent in the 1-99 category.

Details of Findings

Information supplied by the 2,210 science teachers covered the
fAlowing: Types of rooms used for science teaching; facilities and
equipment.; adequacy of equipment; use of teaching kits, improvised
equipment, and borrowed equipment; purchase of equipment; school
funds for equipment and nonschool funds for equipment.

Table 3 shows types of rooms used by general science -teachers in
public high schools.

The general science teachers were using rooms equipped for non-
science courses and also multipurpose rooms more frequently than any
other type. They use separate recitation and laboratory rooms
the least.

Types of Rooms
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Teacher in schools with enrollments below 500 were using multi-
purpose rooms to a grt-later 'extent than were those in schools with
enraments of 500 or more. Schools of this latter category were
using, with g,reater frequency, combination classrooms and laboratory
facilities equipped for a single science

Taxi* 3. Number (Ind Pmt of Public h School 0*
'Poachers Using Various Types of Rooms. by Simi of School: 1n8

11311-1W-

014610-06ON Mi
0411 tS_A hO
foist* Cntafflw r- ow)

Sevagaste racAirtion mon E641

1tboisftry _

proraf4-, tbw.ed Not

mft-__.-ency courses

Yew

63

13 11

44 77.5

M. IP I IV UNA.

1 U = IS 9

I 4 I
167 It 3

Table 4 silo the types of rooms used by biology teachers. These
teachers Were ing combination cIL%roorns equipped for two sciences
and multipurpose rooms equipped for all sciences more frequently
than other types of presentation and laboratory facilities. One out of
every nine of the biologv teachem was using a separate room for reci-
tation and laboratpry work.

;ichools enrolling fewer than 5(K) pupils used multipurpose rooms for
biology a greater extent than those enrolling 500 or more. A
larger percent of biology teachers in schools with enrollments of 500 or
more were using combination classrooms and laboratories equippeti
for-either a single science or for two sciences than were their counter-
parts in schools with lower enrollments.

Schools enrolling fewer than 500 students used multipurpose rooms
for biology to a greater extent than those enrolling 500 or more.
A larger percent of teachers in schools hay.ing enrollments of 500 or
more were using combination classrooms and laboratories for either a
single science or two sciences than were their counterparts in smaller
schools.

534916 0-60 -----3
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Tablo 4 Number and Nrcikni of Public Mtqh School Biology T
Vanous Typos of Rooms.
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Table 5 shows the types o rooms used
high schools of the sample

chemistry teachers in the

Table 5Number and Pm-0*M of Public High School Chemistry Toochwe
Using Various Types of Rooms, by Size of School : 1958

Typo of row
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etaArscy wet tacis tor
smite smote ,

Cookbook)* doomed' mid kW
oratory wdb tit 61K two I

now= (Lc poem' ammo
imbd kucAogy

CoothaaMos dmaroom sod kkb-
or~ywdfittMnskgiMi
KAMM (owilloporpoos mow)

Samirrout** room an
Mori_

ihook pram* firpg)pod tor

/wooer sod ptr--alet (0 scheoh

I --99 1-00- 199
Pr4dS PIM*

hit-
bor

It'

-r
Wet bie w more
oftWii

Toto4

S

1 7

1(4

0

SI 19 9

S

15 7

ss

110 3/

U I LW Ilk 0



FACILM ES VD EA N F1R SCI E Net 9

These Aem ry t, he were rig mu purp~ rtxmis equipped
or all sviences and spar to moms for revit tior and laboratory work

more frequently than any other ty[ve of mom, Only one out of every
1 7 -ed rooms prim art! e ulpped for nonscience coumes Fewer
chemistry teachers u.1 this- tvpe of presentation facility than did
teachers of other scienee subjefts,

onsidering the relationship hetween school enrollments and the
use of facilitic-s the prrnt study found that Its having unroll
merits below trtt were using multipurp~ roor 1st a Kremer extent
than thc_wwie having enrollments of MX) or more The latter -att-figilry
of schools te=a teaching chemistry pnmarily in separate recitation
and laboraton= rooms and in single science facilities (Niinsiiiting of a
combined rl r 40m and lat)orator 4

Data pertaining to the types of room used by rs teachers
e given in table 6

Taiga 6. anti Pineoknt Pu 1 High plies Tockehists
Various T of Roorna, by &as of School 1998

Itiolabed mipmegii kr -4

Typo of mem
20tS-4019 SOO w ow
PINNft Prg

Cosalmobsis Moslem t44
crawl "he *mhos .
mite seisms

Comboashse (Mottoes NW tab
wasbry irdh halibut tat tope
icientas 04_ pow* below*
asd beim)

Cw4otskobse dassmorr sad We
vadory irab fiedsbes Ott ail
vzsece esiftips gross row )

&100=tOW MAASS MOO 100
Le0111010`,

Ikon promo* sispid bf
asancisoci ammo

Total

4_ 3 13 i 6, 4 1 4 99 1 IS 11

1 S7 4

4 74

7 II 0

14

49 2 110 SI 9 17 7

IS 1 F 176 62 71
nss 12 S PO 7?

I
Mt 0 les MIL 177 Ilk

The data disclose that physics teache were using multipurpose
rooms, equipped for all sciences, more frequently than other types;
and moms primarily equippe(1 for nortscrenee courses, the least.

In addition, teachers in shoals enrolling fewer than 500 pupils
were using multipurpme rooms for physics to a greater extent than
those in schoo6 enrolling 500 or more. A greater percent of teacher's
in large schools were using combinatkm classrooms and laboratories
for either a si r scierwe or two sciences than were teachers in small
schools.
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Facilities and Equipment

The avails lit v f various selell floc 1

Table 7 Number and
Artromring "Yee' as
by &se of Schoo MS8

shcm n i tar) e
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The most prevalent science facilities available for instruction, I

order of descending frequency, were chalkboards, ele4-itrical outlet$,
bulletin boards, running water, has outlets, demonstration tables,
equipment storage cases, blinds for darkening rooms, library of
textbooks in the science room, exhibit cages, photography room,
wall and window tables, preparation room, and fume hoods. Other
items in table 7 were availkble to fewer than 20 percent of the science
teachers.

Considering the relationship between school size and the presence
or absence of the various facilities for teaching science, a greater
percent of the large schools had a greater4variety of facilities than
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front the 2,210 science .44a57. ers to it4 t l deg]) t g w=i tit the present
statas of their equipment,

Sli more than one-half of the sciei ce teachers felt that I he
available demonstration equipment was adt-kquate, A few more
than one-ninth reported a large amount of broken equipment which
could he used if repaired, while approximately two-thirds affirmed
the need for new and modern demonstration equipment, Further-
more, approximately one-third rated the student laboratory equip-
ment as adequate, and siiirhtly fewer than two-thirds felt the nec-4

for more modern equipment.
In considering the adequarm of other laboratory items, approxi-

mately two-thirds of the geience teachers indicatcd that the supply
of glassware and chemicals was satisfactory , whi.le about three-
fourths felt that the supply of general fluipment, such as ring
stands clamps, stoppers, etc., was .agicquate,
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2110

were using
improvise(' equipment. Seven out of every ten physics and general
science teachers were using this

ft,
type equipment, while six out of

every ten biology and advanced general science teachers were using
it. Chemistry teachers usell it !es than other sence., teachers.
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21 16 70 4.4

11 6 n2 15 =1
11 6 117 15.4
15.5 US 10.4
14.1 117 11.3
6.4 144 11.5

X}9
311
301
290
194
191
109

16,
14 1
116
13.1
I.
1.4
4.9

Since an eacher may have been io a school which bon-owed
equipment= from more than one source, it w&s impossible to determine
the exact number of teachers using such equiptritimt. The totals for
any one tErurce, however, actually reveal the number of teachers
who were using borrowed equipment.
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Table 11 discloses the fact t lea
source of lx rrovt (id equipment
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doctors' offices a1= d int

st -or

fly

t o

di
ta tri

_

Table 1
2 shows the extent t h various proced res f r pur-

hasing equ pm were used.

Table 12 NU rrtkritir and r---zen. A
cedurtft for Pvitchintif scionce of Bch

-4-4-Tv 4n Pro=

P

Cant ract
Cwitral pub# agew-
Purchase by scluot prwipai
Purchase by schcorA supenMd

apt
Purchase by superywr
Purchase by hind ot wiewe

rtmeet
St

Number mi Wom1 having

TOA

- - -

Or

1= 6
7

41 24.7

4

57

6.9
3

101 174

7 X1.2
24 4 1

891 .6= in
13 1 7 =1' 19

24 14 -5
57 34 3

24. 11 6
36= 2
13_ i

71.4 I n.4
7 =6

9 416 8
1

A wide variavariation ex sted in the p ocedu es Approximately one-
third of the teachers indicatod that theta. schools made purehages
through a central agency; another one-third, that the superintendent
made them. Other purchasing procedures, in order of descending
frequency, were the following: by the science teaches, by the de-
partment head, through school contracts, by the principal and by
the science supervisor. The total of the percents exceed_ -00 sinee
two or more procedures were used in some schools

The data also disclose a variation among schools in the se #eral
enrollment categories. Large schools used a central purchasing
agency, while small ones placed the major responsibility the hands
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supplies. Purchase of equipment without administrative restrictions
was pomible in the r. of only one-aeventh of the teachers. About
one-fifth taught in hools which collected a student laboratory fee

to cover breakage and about one-half disclosed the fact that such fees
could Iv spent for equipment and supplies without administrative
res rt tions

The bud
four enrollment t
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small schoo6

e reentage total of any one column ig table 13 excee(1_

gluey' a teacher could have replied "yes" to more than one item.

a purchasing pr dures ari so ewhat in the
ries Annual budgets were more common in

while more freedom in purchasing appeared in the
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blr -1-Fj f

Any one ten ay hay
out-of-school source for bti
determine the exact number
for any one your e, however
using it.

In order of frequenc the ou f-scbcol sources were the folio
parent-teacher am.or tat on, try, school benefit (e.g. a play
interesteki parmt, fair or exhibit of pupil scientific projec scientificsociety, service club.

There was some variation in the use of out-of-schwl Lints amongthe four enrollment categories. More teachers in large schools reportellthe use of such sourcts than did teathers in small schools. The small
schools, however, depended to a grvater extent on the PTA and sclool
benefits than did the large ones; while the tatter more frequently used
industry, interesteli parents, and salmi science fairs or exhibits of
pupils' scientific projects.

n in sc col which m re Alan one
equipment , hence, i was impolible t
teachers using the sources. The totals

actual reveal the number of. teachers

rig:

Summary of Findings
The findings we bLseti upon data supplie41 by 928 h' schools.The mmt numerous among these schools were the 6-year (car junior-
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thcw-e useil b% general
more than one-thin:1 of the y 111

combination cioorria and laboratorift equ

enc tellers.

to
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diem wire using
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another third wee using combination claroorns and laL-yora
for one or two sience cou_rs 3 The most common

-hemistry tea-67n in the i r eh GIs were the co rn-

ed c o and laWrato_ri
se---- recitation and laborato

Teachers o hvsik rerwrt,
laboratories ar to the

Approxim-atti

mutt)
rooms.
having pr went.a ion

chemw aehers.

or a si e science and

act end Erp pm

and

of every 10 acti n Alacherg Ina atfii that
they had the following facilities in their moms. running water, gfE
outlets. ectrical outlets. demonstration tabl_, stomp ca&*, bulletin
wards, and chalkboards

Four to 6 out of every 10 said that their clam-owns contame4
xhibit ca._Aws, libraxy of textbooks, and darkening facilitim for projec-

tion purp. Furthermore, one ether in three reported having
darkroom for photography; and about one in four, fume hoods
preparation rooms, and all and window tabW.

Fewer than 6 percent of the tearims had a tat4Pvision rereiver,
animal gym, greenhouse, nature trail, garden pibt, reforestration
area, school camp, radio room, science museum, school farm, or
weather station. About I in 10 had a demonstration table on wheels.

Large schools as a group had a wider variety of facilities than dO
small schools.
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The most frt uently wti procedii or buying equipment e re
in order eere in equency, throughush a central ft-reney the
superintendent of schools, and by the individual science tea her.
Some variation appeared among the enrollment categories. As a rule
the large schools favored a central purchasing agency and the small
ones placed the responsibilityv on the superintendent.

Sources of Funds tor Buying Equipmentt

Funds for equipment were obta ined from twurr,es both in and t
school. Slightly more than one-half of the toaehers reported that
their schools had annual budgets for equipment and supplks. Nine-
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School

Table 17 (based on 2,293 replies) shows 0-6 linear feet is the
modal length of classroom bulletin board in each of the schwl-size
categories. About 71 percent of the schools in the sample, had 0-12
linear feet and only about 11 percent had 21-50 linear feet.
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Table 17.--Numbew and Percent of Public High School Mathematics Taatni
Reporting Various Lestaths of Clossroom Bataan Board by Sins of School:
1%8
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In schools enrollhig 500 or more pupils, more linear feet of mathe-
matics classroom bulletin board were available than indicated by the
modal length (0-6 linear feet). In fact, only slightly under 50 percent
of all the schools in the 500-or-more category reporter from 7 to 36
linear ffts.

Improvismod Equipment

Table 18 shows that out of a total sample of 2,293 mathematics
teachers (in schools of all sizes) 74 (about 3 percent) made no reply;
195 (about 9 perent) tiseti improvised equipment frequently; 1,161
abokic 51 percent) , occasionally; and 863 (about 38 percent) neva°.

The data show the general trends:

As the size of the schwa incressys, the percent of mathematics t4mchers

who use improves equipment deeming. Mut, it appean that freqwmcy
of use of improves imuipment is inversely related to the number of
pupils in a school.

2. With the exception of ttacilers in sclwols having NO-499 pupal, the
inverse relationship hokbi for those who reported oftasional u

improviimi equipment.
3. The percent of mathematim tenches who 'wee twx1 improviwd imuip-

ment ineveased dirtvtly with the income in Adze of sthools

4. For schools all ahem in the tamp* awroximateiy I out of 12 (*bout
permit) a the mittimnatke teacims used impeovbal equipment

treqinntly; approximately I out of 2 (about 50 pmt), ocatakmally,
and approximately 2 out t f 6 (about 410 weent), tirer.

4
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Table 18.--Numbw ar4 %mutt of Publk tiklit Scheel lakttitwnathte TioaawszeReporting enbain Dwees of Frequemy Muth the of Imprenibped Equip.mot. by Sine of School: HOB
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Table 19 and figure 3,show that about the same pereRnt (approxi-
mately 8 to 11) of mathematics teacheins in the various types and sizes
of high schools used improvised equipment frequently.
Table 19.Number and Percent of Public High School Mathernatice TeachersRepotting Certcdn Degr+w of rrequwicy in Their Use of Improvised Equip-ment, by Type of School: 1988
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In the wnior hsgh schok about 45 weent of the matiaticsteachers; in the junior, junkkr-senior, and regular 41-vear high bola
slightly more than M palumt; and in taw h4it whoa',about 58 percent used improvuwl equipment
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From the sample of 2,293 mathematics teachers, the numbers

who Wiprovieed equipnelt, frequestly, occasions*
and 195 (8.5 ); i,161 (50 pakeent); and
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Clasamorn Chairs, Desks, and Tables

Table 20 shows replies from about two-thirds -of the rn hems
teachers in the sample. Caution should he used in generalizing on am
item in the table when it reveals that a large percentage of the teachers
sampled did not reply.

Table 20.-Nurnbet arui Peacient of Public High Motheanatice
Ppeferring Certain Types of Moseroorn Chain Maki, cumi Tables.
of School: 1958
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The mathematics ttacehers, according to table N, wale amt
equally divided (33.5 per(*nt for; 31.8 pmt againd) in their
preference for movable armchairs. Stationary armchairs av not
particularly popular: the prelerence was smut 2 to 1 against thffn
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t jor). Movable desks were pre-
by about the same ivreent: 31.4 percent for

Stationary tables and movable chairs were not
mathematics tearitera, who reporwl about 3 to 1

UI

uw: 39.9
tab es and chairs, too

-tent egain4; 12.6 percent for. Movable
re not popular with thee teachers. They

reported about t tleir usyt5.9 percent, awin=st; 19.3 pex
mit Jor . They We slightly more than 2 to 1 against combinations
of the various tyrws named above: 39.0 percent against; 17.2 wren

Their replies to the item "none of the types" were about
unity divided: 31.4 percent ye=s; 3L6 percent no.
In geJ3erwJ, the matilanaties teachers did not exprem strong en-

dorsement of any one type of general clanwoom furniture. They
were about ually divided in their reactiom to movable armchairs,
and movable desks; but stzonglv against stationary armchairs, sta-
tionary tables and mova_ble claim, movable tables and chairs, and
combinations of these conventional typ.

Marable
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ngtirs 5.--P2maalemme of Pubnc qh School Maillimudies Tomblin for
Student Maim Dinka, and Tables, by Sias of Selma HMS

Table 21 indicates, by type of school, the preiniences of maw
maks teachers for chasm= chairs, desks, and tables.

In wend, the data Wikate that movable armchairs were preferred
by 34 percent and it prefffre4 by 32 ptnsceaL These percents do not
vary appreciably for teachers in junior, junior-senior, regular 4-year,
or senior h* schools. It should again be noted that of the 2,293
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Figure 6.--Profoxences a Public High School Mathinnatias Teachers ha
Ikutimt Maim. Dodo. and Tables. by Typo of School: 1958

Equipment, Matarials and Tocching Aida

Mathematics tkaclers were asked to check, from a lilt (se* table 22),
three items which were or would be of most value to them. The
number and percent of respomes for each item are shown in order of
frequency of selection.
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At this point, some questions might well be posed as to the reiksons

which may have prompted the mathematics teachers to make their
threv choiets. For exam e.

I. Is there a tenfrney toward a greater use of visual aids, *ftstruments,

gadget, mod-ebt, and tlw like in order to motivate and enwurake pupils
to discover relationshipe for themselves and seek the general principles?

Or bi there a tendency to use models and other visual aids in order to make
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FACILITIES AND EQUIPMENT FOR MATHEMATICS

*Summary of Findings

Following is a brief recapitulation of t le findings from the question-
naire sent to mathematics teachers in public loots

I The number of public high *chool ntathemat teach( rs par
ul this study u s.s 2,293_ (See table 15
The modal length of chaikboard in the matheintiti clas.sroom, fur

of o=ch-oola, was F_Det een 30 and iint-ar ft_ --=t 'S4-1-. table d

figu re )

f

3 The modal kri1h kir bulletin betad in the mathematics clam-*Toorn for
Kite of s=1-7h(o. vias between 0 and 6 linear f--t iSet table 17 and

figure
4 The tria%

extent
--chers used unpruvi uipment to the following

(*bout 1 pererrit) . never (about .AS perc-4-rit),
frtmiuently (abou )errent,.

About 3 leant to the leathers did ft=c--4 rip1y tu the item
The percvnt who usrd improvise41 equipment and the perrent who used
it occasionally both demaa:.w41 as the site of the sfrchool increased: =See

thk I S and figure
6_ irtiprtwis4A equirmetit was us"1 oc-casionally by approximately the same

percent of the rnthernts teachers in Junior, junior-senior, and regular
4-year high shoots, and by a ir&lightly sma-ller pverr-e-nt in the senior high
Kchools. It was us4szt frr-quently by about SO percent in the incomplete
high school. The mathematms teachers in the senior high Kchoots used
improvifk=s1 equipment tric*A frequently (about 11 p_ercrti), and the in

the Junior high Ktiools least frequently (about -S r=ent).
The percent who never used improvised equipment was largest (out
perm-lit) in the wnior, and Let (.bout 33 permn the incomplete

high school group (See able 10 and figure 4.10

7. Taking sdioo6 of all aire togetbin., the study show that t
matics teachers Jerre rno1at4 asinchairs OF $11 other type* of
furniture for classroom tgesting. (See table X) and filcure 5.)

8. From a list of 14 items of equipment, mat*trials, and ie,aehing aids the
teacher rated the following six as most valuable: rnatbernAtical models,
standardised testA, askstatice in checking homework, supplmentary
books, graph hotxtrAti741 workbooks. (See table 22 and figure 7.)

9. The problem d "getting improved library faciliti-eA" for mathematics
teaching was ranked lower than No: 5 by about 96 pertvnt of all the
Lee hers in t.he sample. (Se* table 23.)

10. The problem of "obtaining and using visual aids" for mathematics
teaching was ranked lower than No. 5 by approximately 84 percent
of the teadwrs in the sample.

The evidence fails to indicate that public high school mathematics
teachers are not intereAted in using visual aids. It may mean, for
example, that the problem of obtaihing vi_Aual aids and devising
techoiques for using them effectively is Ano longer as serious as it
may have been me years ago. (See table 24 and figure 8.)

\.)
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Algebra

4. batecate the sweat to which you Immo had piesswo,
ettunalatkos sad secoorogement from State or local
grower lor the begorcvrommit of *cies°. aml/ere matise-
meatless instruction,

111 Coushiarobta 3 LA tattle

2 D Some 4LJNQne

S. latticed* the elaelt to .1...latch yew aciance maim-
odes instruction program haip changed chwthe the

tam dime-years as a result ofthe influences or
seesaw*, el StMe and Weal vows.

1 Coessidorable

2 r-1

Little

060

Pra-zaA4 earailment ffi Ntent
evc cmeite *art io

High &Iwo! Earetinest Data

Gra& Nt= Ii

Gila& 7 _.

Coade $ .

Grade 9

Grat 10

Ors& 11

Grade 12

.11.11,MMV.-1..

t-m-wn..M.mc

Isurtitutos or Workshop*

alk

A. Here any et roar tesciwa attended a arsemer Of
yar-loss mathematics andlor acionce institute or
workshop devise the pruft two yews?

A

fly.. 2 Ma

H the MS 'POT hi Yes,

(a) Have you observed easy meevived change is
the effectivsees of the temarse(s) as a re-

%-

Yes 2011lo

(b) Have you otaiorred any teedsety net the
pert of the tem:two) wimp attemiod the
wcwkehogr to ere ether tonobers the bens-
f of tide expariersnet

D Tee 2 $O



APPENDIX

B. Indicate the yaw in yew OpigliCHI of MIA insti-
tows or touch workshops for science and maths-
mitkis temliera.

Cl Extremely valuable

2 Very vainable

whtuabi.

c.imaion ReqWremende ha Madhomates mad

4 DOI Mao value

S Liter opinion

A. Nweber o atnkes of klathennatiro

I. College bound pupils

Ail porn*

N of Someone-a al Science

L C-ellerps bound pupils

2. All Puila

Specific-cows. rowitement a fur graduation.

A. Mathematics Courson

1. assowel smith. (SW

1 Elem. algebra

3. Pion* 'geometry

4. eat ermedlita algebra

S. Solid geometry

8_ Trigommotry

7. Other (specify)

EL &Jeer. Caws**

L Genera science

1 Etiology

3. Chemistry

4. Physics

S. Physical Dela-nee

6. Adv. gen science

7. Other (specify)

(CheCt ores) Rewired of
All Sonio No

FWD,* Perkiis pies
I 2 El
I 2

1 2 3i--)
El 2

1 2 0 3

I El 2

3 ri
3[

3

2 El

I 2 D
1 El 2

1[l 2

In 2

I 2 D
I ri 2 I

II

3[]

3 n
D

3n
ID
3 n
3 Li

2 0 3 D
10. Teaching Outdo. et C41Siente of Study

A. la a locally developed teaching 'As being wood
ig yonaredbool

(a )111 Scis (b) In Idathemsties?

1 Tee 2 D No If ilres 2f No

I

69

IL Did your Weavers take part ie develop local
teaching guide of Co... of shady last for

(a) In Sciefice? (b) In ihithernatics?

I[ 1Teo 2 MN* I Yos 2[ I No

C. Do you plan to develop a locgl teaching guide or
comers of study this year

(a) In SCielliCe ?

I res 2 N° I [ I Yes 21-)10
(b) la Mathematics?

IL During the past fire years the Detest. and maths-
medics course require-moots for high school grads.-
arms for pupils 11,160 plan to go to college haves (check
OAR )

114- DE- wyr DO wrr
CREASED CREASED CHAMED KNOW

foienee it I 3[) 4
iihsthomidice I Fl 2 ri 3[ 41 _-)

11 N of class periods m school daffy (cheek owe)

n Foor or less

2[ I Five

3 El six

4 D Seven

51,_ 1 Eight or mom

1.1. Lonna in tithed-es of most classes. (check only as.)

I fl 0440 3 D 46-50 S6-60

2 11 41-43 4 SI-SS 6 ri6i or amen

14. Kew misit more bee periods each day do the full.
time teachers who teach only science leave for pre-
paring demonist, atlas., clearing up equipment, getting
ready for laboratory wort, ate., than other classroom
teachers?

0 Dillon. one 2 two at =or*

31 1 leave no Wachsr doweling fW-tinne to science

it Compare the amount of money spent per pupil for
seism. equipment mid materials this ye sr with last
pus.

I CD 'serialised 3 ri Nat c*anged

21 I Detre seed 4 [ J Infersudion not atonable

16. A. llost of the etapplemeatery *cisme. books we is

Library 2 [ Science classroom

3 [lamer
13. Mix* of the supplementary reelhsambas books are

in

11 'Library 2 LI Mathematic* classrooms

3 Neither

fimmillok

=
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17. By checking, indicate Os, number of science and/or
asmhetaatice teachers who have left yo school to go
tato tad vestry during the last two yews to yo certain
k now ledge.

I ED Norse 3 Ej S

2r7 4 4 or "woe

IL New tear,--here of science m3d mr4hemuic

A. Yee El No

C. Yee

not know

F-nn)-10=- new tetrAiars of
science title year

No j 1 Had difticy in sects-Mg
new science teritsers

Employed new teachers
niAtssasdWs this yew

D. Yes fl Had difficulty in sawing
auttbewatka tear

19. Does you a:book attempt to place superior science or
methematlice pupils in mummer industrial employment?

1 Yes 21. 1No

XX Does your *shoot provide a stmsier school program
far superior matheasat kr; maul aciewe pupils?

1 11 Yee 2 Fl No

21. Pot theee courses in science and mathematics in
which the pupils are grouped hotuovrasocuily, please
indicr4e the criteria being used by placing the ftlpro-
priMe number of the item before the science or medi-
an-Aka course in the table below to which it ft:10We:
(For mu,* it the pupil. in mistral science are
divided into sections on the bests of WWI
testa, place 2 before tetanal science, on tise
basis of aptitude taus, place the lumber 1. 11
grouped homogeneously in a subject, wits in as L)

1. Aptitude tega

2. IstelUgence tents

3. Achirmezrazt tants amd/or previous grades

4. Pvpire interest

S. Parente° desireg-

6. CombissMion of above

7, None a the above

S. Not grouped homogeneously

SCIENCE
COMM

MATHEMATICS
COURSE

General Science General Mathematics

Biology ftlesser*ery Algebee

_Chemistry Platte Geometry

Physics !tats Algebra
TvigonomtryPhysk al

Seism*

22. A. Are the practices listed below current ty being e=e1

to increase eareilmest in acietwe aadfor utatha
antics?

Ye*

L Use of simbsaid ie and sc is e
twher tog guidance counseling

2. Use et local ecientisAe sad engi-
neers in class and miserably pro-
grans

3. Special school planned samoombly
programs aboi* rvcialso and
amiss

4. 4. *social pment-toothor prov=se
awfat science and matiat a

5. Field tripe to industry =al matte-
tione

& SciAnol-aponachred science and math-
emstfre clubs

11 2

0 20
7. Ptutkipaticta in admen and asadb-

amatice fair* 1[ _1 2E1

S. Butlaein board pubikity on =rube-
mance and science 2D
Dislagils of papa Projocts is
same* and niatisnusigic s 10 2j 1

10. Mow (apes 'y) 1 2r1

B. Circle the eumber in tread of the one prance shove.
which hs yo **meat is the saw effective.

23. Ase the following types of sugwvinoni or consultants
*tellable to science and mathematics terschere in
Your liettotti

TYPE OF
5UPV. OR
CONSULTANT

City or county
suprwviaor

Geserld

Special

Vag Dept.
supervisor

General

Consuitrwt from
collage or
university

ENE
Yes

MATHEMATICS

Yee

ID 2ID 2 ID 20
2 I n 2 El
2 In 2F1

10 2[J 'El 20
Other (specify)

I 20 n 2

IL Pismo attach copy of the daily acbethato for yo
school to the qpiesitionealto.
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