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Foreword

CONGRESS of the United States, in passing the

National Defense Education Act of 1958, reflected an

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

The lack of adequate facilities and equipment had long been
considered a8 major handicap to effective sc:ence and mathe-
matics instruction. Practically no data weFe 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 shortages and showing their nature.
It is hoped that the present bulletin will point the way to effec-

" tive 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-
proved teaching of the two subjects which may require a study
more intensive than that permitted by the scope of this bulletin.

J. Dan Hull, E. Glenn Featherston,
Dhrector, Assistant Commissioner,
Instruction, Organization, Division of State and Local
and Services Branch. thool Systems.
m
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" Introduction

HE FEW STUDIES that have been carried out at the National

level bearing on the statys of science and mathematics in the
public high schools of the United States are’ now out of dute. Only
four such studies have been produced.!

The scarcity of current information in these fields concermng
teachers, course content, methods of instruction, facilities and equip-
ment, professional problems, etc., prompted the U . 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 sciénce teachers, one to mathematics teachers, and one to
principals (see appendix). A large number of these questionnaires,
despite the fact that they requested considerable detml were filled in-
and returned to the Office in record time.

-

1 8cienoe:
Philip G. Johnson. 7The Tvuching of Science in Public High Schools (Bulletin 1950, No.9). Washington:
U.8. Government Printing Office, 1950. 48 p.
W. Edgar Martin. The Teaching of General Biology in the Public High Mo]t‘c(u‘d%wmul
letin 1952, No. 9). Wasbington. U.8. Government Printing Office, 1952. 46p. -

Mathematics:
Kenneth E. Brown. Curriculum Malerials in High-School Mathematics (Bulletin 1954, No. 9). Wash-
ington: U.B. Government Printing OfMce, 1954. 40 p.
—-— Mathematics in Public High Schools (Bulhtln 1983, No. §). Washington: U'.8. Government
Printing Office, 1953. 47 p. "
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Items of Study

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

-

1. Types of rooms.—Information was sought on the use of separate labora-
pries 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 L.
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 & demonstration table, fume hood, starage cabinct, animal room,
nature trail, and preparation room, as well as water and gax and many
other items about which little information had previously been brought
together concerning their general availability. .
Adequacy of equipment.—8pace 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 glassware,
rubber stoppers, ring-stands, clamps, chemicals, etc.

4. Teaching kits.—S8ince 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.—Data 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.

1. Purchase of equipment.—Information was sought on the method
of purchasing science equipment and the person in the school system

R who had the responsibility for placing equipment orders, L .

8. School funds for buying equipment.—Questions were asked concern-
ing\:)he extent to which scienge teachers were provided with budgets for

(X

ment and consumable materials, whether or not they were permitted
3
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to purchase equipment without restrictions, whether or not laboratory
fees were charged, and whether money so collected could be spent without
restrictions.

9. Out-of-school sources for buping equipment.—The tetcherl 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 parent, 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! and type.*
Analysis of the data by these categories revealed no significant
differences between them. It was therefore decided to interpret
and prepare this report, except in a few cases, only by school size.

Chardct'eridtics of the Sample

The sample consisted of 1,207 high schools. They were selected
by pulling every twentieth card from the 1951-52 cardex file of
secondary schools in the Educational Statistics Branch of the U.S.
Office of Education. Returns were received 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 data, their ification by size
and type, and the classification of the 2,210 teachers in these
schools in the same categories, the complete findiiligs will be’ prenented

The number, size, and type of high schools pu‘ﬁcxpat.ing in this
investigation are shown in table 1.

Table 1.—Number of Public High 8chools in the'Study, by Sise and Type:

1988
Typé of high school
S0 of high school (number of pupils B Total
-] - incom- | Jumior | Jusier- | 4-yeor | Semler
plete Senior
1 ] 3 ] s ¢
199 e s ] n » °
100-199 LT CTTTIITIITTTnTTn T 4 7 12 “ g
2049, LT ? g 208 n
S00ermere LTI ¢ 123 [ ”»
| (S '] » .ml. s “

1 “8lze of school™ means number of pupils: 1-49, 100-190, 200499, 500 or more.
1 Type of school” means junior, junioreenior, ¢-year, or senfor high school.
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Table 1 reveals that more than one-half (56.3 percent) of the high
schools were organized on a 6-year -basis—grades 7. through 12—
while approximately one-fourth (26.5 percent) were regular 4-year
high schools—grades 9 through 12. About one-tenth (10.6 percent)
were junior high schools—grades 7 through 9; and roughly one-
twentieth (4.7 percent) were senior high schools—grades 10 through
12. Only 1.9 percent were ‘“‘incomplete’’; that is, they did not offer
a curriculum leading to a diploma.

Approximately two-thirds (64.9 percent) of the high schools had
fewer than 500 pupils, while about one-third (31.7 percent) had
fewer than 200. In 35.1 percent of the high schools pupils numbered

-500 and more. - h .

The 928 high schools participating in the study were distributed

among 9 geographical regions as follows:

Nm&or
Geographicsl region =

New England . . .. ..o e -~ 1l
(Conn., Maine, Mass.,, NH,, R.I, Vt.)

Middle Atlantie. . .. ... . .. 109
(NJ.,N.Y, Pa)

East North Central_ .. _________. O S e S e e P . 177
(I, Ind., Mich., Ohio, Wis.)

West North Central._._ .. ...l .... 150
(lowa, Kans., Minn., Mo., Nebr., N. Dak., 8. Dak.)
Bouth Atlantic. .. ... ... ... ... 122
(Del., D.C., Fla.,, Ga, Md,, N.C, 8.C., Va., W. Va)) .
East South Central . . _._ ___ . .. 79
(Ala., Ky., Miss., Tenn.) '
West Bouth Central ... ... ... ... 138
(Ark., La., Okla., Tex.)

Mountain. ... ... . ______. e e e 56
(Aris., Colo., Idaho, Mont., Nev., N. Mex., Utah, Wyo.)

Pacific. . . ... ... ... e 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 those of the total schools
in each region of the country as a whole. On the other hand, the
percent of schools in the sample having enrollments of 500 and
more was about 10 percent greater than the percent for the country
as & whole. '

It would seem, therefore, that the sample was reasonably repre-
sentative of the high schools in this country.

The distribution of science teachers among high schools of various
sizes and types is given in table 2
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Table 2.—Number of Public High School Science Teachers in the 8tudy, by
Size and Type of School: 1888

Type of high school
Size of high school (number of pupils) - - T
) Incomplete| Junier Juniof- 4-yopt Senwr Total
{ - SN0 .
1 g ] 3 4 s . ?
1-99 . 7 4 ] 6l 0 168
100-199 . [ ok 164 N 0 249
L . ¢ n m 181 16 581
500 or mote. .. ... . 16 141" 0! [ty 1 1,214
L 38 ire \_1, . | L

Approximately one-half (47 percent) of the 2,210 science teachers
were in 6-vear high schools—grades 7 through 12; roughly one-third
(33.9 percent) in regular 4-vear hLigh schools, and almost one-tenth

- (9.4 percent) in senior high schoels. :

From the standpoint of school size (number of pupils), the science
teachers were distributed as follows: More than one-half (54.9 percent)
in high schools enrolling 500 or more pupils, about one-fourth (26.3
percent) in the 200-499 category, about one-tenth (11.3 percent) in
the 100-199 category, and 7.5 percent in the 1-99 category.

Details of Findings

Information supplied by the 2,210 science teachers covered the
folowing: 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 eguipment.

Types of Rooms

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 used separate recitation and laboratory rooms
the least. ' : .

-
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Teachers in schools with enrollments below 500 were using multi-
purpose rooms to a greater extent than were those in schools with
enroiments of 500 or more. Schools of this latter category were
using, with greater frequency, combination classrooms and laboratory
fa('xlmes equipped for a single science.

Table 3—Numb¢ and Percent of Public High 8chool General Science
Teachers Using Various Types of Rooms, by Size of S8chool: 1858

Number and percent in schools having—
190 popin | 100199 popt | 200090 pugs | 500 fova
pupily of more
Type of pupils Pugyls
bet cont ber cent ber cent ber cenl ber cent
1 3 3 a, 1 (] 7 ] (] 10 11
Combinstion classroom aad lsd-
orstory wath faciibes for o ’ -
wagle sciemce . 18 129 10 62 b4 ] 92 1| 81 108 163
ciessreom aad lsb-
orstory with facilities for two .
scoences (eg . genersi scence ‘ .
ond bbogy) . . n ¢ 1 n? [ Y] 174 103/ 199 m 192
classroom sad Isd-
orstory with facshbes for afl
scence (meltpulpose room) Q| 388 Q| N 18| 11 @) 159 308 - W)
Seperste recitston roem and ’
Mm = w . ] ¢7 | 1 [ Q] @4 134 » (Y] 104 %0
AOASCIONCE COUMSes ) Ian: IR’ % ] M 8 % 2N 167 13 338 B0
i B B n
Votad .. _..__........ | 10| sa0| . 300 0.0 357 | 100.0 617 | 100.0 gwl 100. 0

Table 4 shows the types of rooms used by biology teachers. These
teachers were using combination classrooms 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 biology teachers was using a separate room for reci-

tation and laboratpry work.

Schools enrolling fewer than 500 pupils used multipurpose rooms for
biology to 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 equipped
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 having 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.

334976 0—60—-—3
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Table . —Number and Percent of Public High 8chool Biology Teachers Using
Various Types of Rooms, by Bise of 8chool : 1988

Qo
ERIC

! 2
i Mwumumw
I ‘ o Total
u 1-99 100- 199 20499 SO0 or more
Type of room j pupits | pepes pupils pupily
S S N P SR A
, I
e | e | Nem. - Nom | Por | Nem | Por | Nem | Pur-
, bet et | be ber cont ber ceat b cest
—— e - _ - f -y e e | | N—— | Sy | SN | P
1 2 | | e s . v ] ’ » 11
——— _ o —oollme Je— e sl e ]l =
orstery with facilities for & | d |
scence | | (] 78 1 e » e 0 m 19?
classroom snd lsd. |
oiatery with taciibies for twe
- sciences ( goneral scrence
sndbiology) ... . % N N N N 8 n3 109 B0l m N
Combiastion cisssroom and isd-
um(-nmo-)-l | M ) 4y el 32 )] (Y] 8 ns
sOence reem | L
o gk B
e (] 18, 12 e 3 e ® 129 12 1
Room prmanly equipped for Lo
BORSTIGNCE COUTSES . | 18 8 S 10} W K » 1912
Yotmd .. . uuf $0.9 | 184 sa0| 288 w0 @) mo|ners| eao
i i

Table 5 shows the types o
high schools of the sample.

(r'ooms used by chemistry teachers in the

Table 5.—Number and Percent of Public High 8chool Chemistry Teachers
Using Various Types of Rooms, by Sime of 8chool: 1988

Number and percent ia schooks beving —
- - Tota!
-9 100-199 200499 530 of mere
Type of room pupsly pupils pupils pepls
— —_
) 2 3 e ) (] ? [} ] » 1
jioa classroom and lsd
orstory with fecalities for o 3
sciemce ... ... . TS 7 (Y] n (¥} 108/ Mo 1M s
Combenstion classtoom and lad-
sciences 4 ceace .
sad bislogy um ....... 4 7.1 1118 Q) 1K 61! 1Ns 19 187
Combinstion classroom and lad- |
orstery with facilities for ol ) :
sciencs ( foom) M| W7 W s 133 S0
ste 1 joa room aad |
y......... JOU e 2 316 M| 1 109
MM ........... 0 M1 | 6| M8 13 L 9]
Votad . ... . 8 | e 20 | %09 208 | 1000
<
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These (‘Tlemiatry teachers were using multipurpose rooms equipped
for all sciences and separate rooms for recitation and laboratory work
more frequently than any other type of room. Only one out of every
17 used rooms primarily equipped for nonscience courses.  Fewer
chemistry teachers used this type of presentation facility -than did
teachers of other science subjects.

Considening the relationship between school enrollments and the
use of facilities, the present study found that schools having enroll-
ments below 500 were using multipurpose rooms to a greater extent
than those having enrollments of 500 or more. The latter category
of schools was teaching chemistry primanly in separate recitation
and laboratory rooms and in single science facilities consisting of a
combined classroom and laboratory. A

Data pertaining to the tyvpes of rooms used by phyvsics teachers
are given in table 6.

;  Table 8. —Number and Percent of Public High 8chool Physics Teachers Using

X Various Types of Rooms, by Sise of School: 1858
Bumber sad percest 1 schools howing -
o IR - Total
-9 100- 199 20049 S80 or more
Type of reom pupits pupits pupily pupihy -
bet cant bet | ceml bet cont bet cest bet cast
1 ] 3, [ ) [ ? [] () 20 u
Combinstiee classronm snd lsd-
orstory with fsctbes for o
sagle scieace . . ¢ 111 4 ) 13 (¥ n| D4 ”» 158
Combinstion cisssroom sad lsd-
m-(hw-h!n
sciences (eg . gesers! scieace .
ond bistegy) ....... ... . ¢ 11 12 129 niw2 M 8 121 123
Combinstion clessroom sad iad-
orstery with facilities for ol i
m(mm—). 3N e Q) &2 1noi 39 o 1) m n
room  aad
’m-, el 14 ITRENTY! %176 @2 nt 16 s
AORICIGNCE COUITES . 71 130 nins 12 S » 11? ] L )
Totet = . . % o 2000 g 10 M | 21000 mil-.. O‘i 0.0
\

The data disclose that physics teachers were using multipurpose
rooms, equipped for all sciences, more frequently than other types;
and rooms primarily equipped for nonscience courses, the least.

In addition, teachers in schools enrolling fewer than 500 pupils

were using multipurpose rooms for physics to a greater extent than
those in schools enrolling 500 or more. A greater percent of teachers
in large schools were using combination classrooms and laboratories
for either a single science or two sciences than were teachers in small
schools. -

.
.
&— .
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“"Yes'' as-to Availability of Certain Facilities and

N

Table 7.—Number and ‘Percent of.

" Answering

The availability of various science facilitios is shown in table 7.

by Sime of School:
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FACILITIES AND EQUIPMENT FOR SCIENCE 11

did the small schools. Examples of this were a darkroom for photog-

raphy and equipmént storage cases. In an occasional instance, the

small schools had an advamagv such as classroom libraneg and
reading tables.

In response to a specific question (not reported in table 8), 612,

- or 27.7 percent, of the science teachers reported their facilities needed

replacement; while 876, or 39 6 percent, said these were inadequate

In &ize.
]

Table 8. —Number and Percent of Public High 8chool Science Teachers
Arswering “'Yes'' as to Adequacy and Usability of Equipmaent, by Bise of
8chool: .

1868
wmw:mm
T 1T - T o ' Tetat
1M | e 2049 | %000 mers |
] ! i !
R D TR D D N S SN
Mom | Pe Mem (Pe  Wem | Py nem | Per | Nem | Pe
bo [ cont  ber | co | ber | opet | ber [ com | ber | ceml
= oo o e e 5 o= ; — _._iA ! .*._.._II,._, _.z —— :_.__,_.i S
~ 8 ? 1 « e ¢ |7 s i | w1
e— s = - i == = i ou =2 0 ) 1 =0 osonf) - ‘ =
Tescho! Samonsiration  oguip ; : ' ! : {
l.nluqu: Co®lae) el @] M. wo mfsn,lmi $1)
Age omosnl of broken s i , [ (
manl cusbie # repe red conl oyl s, ol oamoone!l ! n
Nond to! aow snd moser Semon é | ! f i !
HBtor equipment R RE RN TR R TRES VRS, RS BRI AT Y
Stusemt lshorstory  eguipmest : ; | ,
i s 18l n! o o onel S0 wo| 3, ¥
Keos ®mere modern oqup i ! . : | |
. montforstudeet labocatery | 12| TIS| 14| 689 e MY TN w2 1ax; &40
) Sepshy ol re sdwcunte 0 @? 1M 8 M e ) e e, €3
s?n quipment | | ; ! L
clempn, stappers. | | ' i i
:fuz:* Pwlus! o miarl e w1l omome il
Supply of sboquste - B S8 N MO M Q) W 723 100 S
i i . i i i

Table 8 shows the number and percent of affirmative answers
from the 2,210 science teachers o items dealing with the present
status of their equipment. _

Slightly more than one-half of the science teachers felt that ithe
available demonstration equipment was adequate. A few mare
than one-ninth reported a large amount of broken equipment which
could be 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 slightly fewer than two-thirds felt the need
for more modern equipment.

_In considering the adequacy of other laboratory items, approxi-
mately two-thirds of the science teachers indicated that the supply
of glassware and chemicals was satisfactory, while about three-
fourths felt that the supply of general cquipment such as ring
stands, clamps, stoppers, etc., was adcquate,
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The influence of school size on available equipment was discernible.
On all items, the science teachers in the large schools indicated more
satisfaction with their equipment than did those in small schools.
The latter indicated a greater need for new and modern demonstra-
tion and student laboratory equipment than did the former.

Teaching Kits

‘Data pertaining to the use of teaching kits in the various science

. courses are found in table 9. These data reveal that fewer than one-

third of the science teachers used kits more often than ‘“‘rarely.”

General science teachers and biology teachers used them to a greater

extent than did other science teachers; advanced general science
teachers used them the least.

Table 9.—Number and Percent of Public High School Science Teachers
Reporting Certain Degrees of Frequenioy in Their Use of Kits, by Course:

1988
b -
Number percent ysing kits—
A - w Total
{
\ Course Never Rarely Moderately Frequently
\ .
\ o Rem- | Por- | Num- | Per- | Num- | Per- | Num- | Per Num- | Per-
g \ 4 ber | coent | ber | ceat | ber | cest | ber | cest cent
Yy 2 3 s s s 7 s » 0 | n
General science. __ __ \ - 821 &9 24| 29 258 | 232 n 691,110 sa2
Biology.. . ... .. . 438 | 431 248 M.5 249 M8 ” 1.8 1,012 458
Chemestry .. ___ v s3s 163 23.2 118 | 16.8 o 6.2 704 | 319
Physics_. . ____ .- 308 3.7 124 | 21.¢ 100 17.4 2 L 1.3 75| 2.0
Advanced general science 131 | 6.2 31 18 7 23| 1.6 13 (%] 198 9.0
NOTE

b m-m&a'Tﬂ’mmhhﬂqimummeluul.zlo science
nbhu'fnyr

-

Improtised Equipment

Table 10 gives data on the use of improvised equipment in science
courses. - . .

Approximately one-half or more of the science teachers were using
improvised equipment. Seven out of every ten physics and general
, science teachers were using this type of equipment, while six out of
every ten biology and advanced general science teachers were using
it. Chemistry teachers used it less than other science teachers.

> s

A
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Table 10.—Number and Percent of Public High School Science Teachers

RoporﬂngCatanwo(anuoncyinThdtUuof!mpmvhoquu&p-
ment, by Course: 1858

Rumber and nrccd using equipment— -
n ) Total
Course Never Rerely Moderstely Frequentty
F 2
‘Nem- | Per- | Num- | Per Num- | Per- | Nem Per- | Num- | Per-
ber cent ber cent ber ber cent ber cent
1 2 3 4 s . 7 s 10 u
Gonersi sciemce . . . 68 59 5! 9 546 | 47.6 258 | 226 1,148 S1.9
Bology. ......... . ... _____. [ ] 6.2 31s! 303 488  46.5 179 | 17.0} 1,050 47.5
- Chemistry . _____ 8| 1.7 21 0.2 . 90 66 9.1 724 2.8
Fm“ ..................... 16 2.7 148 25.2 27| 0.8 127 | 21.6 588 2.6
A general scieace . 20 124 a4 27 6 385 ¥| 224 161 1.3
Borrowed Equipment

Data on the sources which science teachers used for borrowing
equipment appear in table 11.

Table 11.—Number and Percent of Public High School Science Teachers
Reporting Use of Variqus Sources for Borrowing Equipment, by Sise of

Schobl: 1988
Number aad percest in schools heviag—
Total
1-9 100-199 200499 $00 or more
Source pupits pupils penis pupils

Nem- | Per- | Num- | Per- | Num- | Per- | Num- | Per- | Num- | Per-

ber ceat ber cent ber cont ber ceat ber cent

1 2 ] [} [ ] [ 7 s ] 19 11
industry . . . .. .. __. 2| 139 % 100 ] 136 32| 191 359 16.2
Doctor'seffice. . . ___________... 16 9.6 »| 1Lé ”| 136 187 | 15.4 311 41
Garage. ... . . . ¢ 41 M1 9| 15§ 126 | 10.4 301 13.6
Stote__._________ Y ____ . Ml 205 | K 2| 11 1¥ ] 113 20| 131
....................... 7 4.2 (] 2.4 3 64 144 | 119 1| &8
Filingstation_____ .. ___ . _ .. B 199 »| 120 s3 9.1 % 62 19 86
Engineer_______ . ____ ___ _ . 4 2.4 6 24 b4 36 n 6.4 108 4.9

Since any one teacher may have been in a school which borrowed
equipment from more than one source, it was impossible to determine
the exact number of teachers using such equipniént. The totals for
uny one gource, however, actually reveal the number of teachers
who were using borrowed equipment.
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Table 11 discloses the fact that industry was the largest single -
source of borrowed equipment.  The next three sources, in order of
their descending frequency, were doctors’ offices, garages, and stores.

Schools in the small enrollment categories borrowed equipment to
a greater extent from-garages, filling stations, and stores than did
the larger schools, while the reverse was true in the case of hospitals,
doctors’ offices, and industry,

Purchase of Equipment

Table 12 shows the extent to which various procedures for pur-
chasing equipment were used.

Table 12.—Number and Percent of Public High Schoels Using Certain Pro-
cedures for Purchasing Science Equipment, by Sise of School: 1958

Number aad perceat having—
. - Tots
1-99 100-199 200499 500 or mere
Procedure ) pupils pupils pupils pupils
Num- | Pet- | Num- | Por- | Num- | Por- | Num- | Per- | Num- | Per
ber cent bet cent ber cent ber cent ber cept
p 2 3 ] s ] 7 ] 9 19 1
el o Al gt Bl Bl mom o) u
3l pu agenc: ) . .
Py by schooi principal a 24 $7| 22.9 01} 174 108 87 308 138
Purchase by school supenatead
est. ... . 89 536 133 | 83.4 237 M2 20 214 739 3.4
hrchmbzyurmnl,.,,,-,,, 13 1.8 19 1.6 b] 41 % 1.9 182 [ % ]
Purchase ead of science o
ftment .. 4 145 41 1.3 1220 207 29| 1.9 416 188
Pu by scienceteacher. ... 7 | 34.3 100 | 402, 226 | 339 1286 21.1 6% 29

A wide variation existed in the procedures. " Approximately one-
third of the teachers indicated that their schools made purchases
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 teachers, by the. de-
partment head, through school contracts, by the principal, and by
the science supervisor. The total of the percents exceeds 100 since
two or more procedures were used in some schools.

The data also disclose a variation among schools in the several
enrollment categories. Large schools used a central purchasing
agency, while small ones placed the major responsibility in the hands
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of the superintendent. In schools with enrollments under 500,
one-third of the science teachers handled their own purchases.

School Funds for Buying Equipment

Table 13 shows how school funds, including laboratory fees charged
to cover breakage, were used for buying science equipment.

Table 13.—Number and Percent of Public High School Science Teachers
Answering '‘Yes'' to Questions on Certain Financial Aspects of Their Work,
by Sise of S8chool: 1868

Number and percent in schoals hoving —

Total
19 100-199 280499 500 of more
Hem pupils puptis pugils pupils
ber | cent be¢ cent ber cont ber cent ber cent
] 2 3 4 s 1 7 s 1 9 20 u
Annaal for purchase of
new s RSN 7| a22| 127] s1.0| 288| ea 4| 790 | 651 |1,2¢5| 3563
Annual for pu of .
leals, V ................... 8| 309 100 | 438 242 | 41.6 744 | 61.3 1,183 2.2
Prriee. et windh "o :
uu-u'.‘.&.“ soooooos 4| 27 .| 183 % 164 18 | 12.8 329 14.9
in spe-
breskage " 15 9.0 % 104 109 188 m| ns a2 19.1
Money from fees sllowed to be ' ) i A
spent without restrictions . 12 1.2 15 6.0 3 9.1 104 | 4] 184

83

A few more than one-half of the science teachers reported that their
schools had an annual budget for science equipment and consumable
supplies. Purchase of equipment without administrative restrictions
was possible in the case of only one-seventh of the teachers. About
one-fifth taught in schools which collected a student laboratory fee
to cover breakage and about one-half disclosed the fact that such fees
could be spent for equipment and supplies without administrative
restrictions.

The budgetary and purchasing procedures varied somewhat in the
four enrollment categories. Annual budgets were more common in
the large schools, while more freedom in purchasing appeared in the
small schools.

The percentage total of any one column in table 13 exceeds 100
since a teacher could have replied “yes” to more than one item.

534976 0—60———4
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Out-of-School Sources for Buying Equipment
Table 14 gives data on certain out-of-school sources for buying
science equipment.

Table 14.—Number and Percent of Public High 8chool 8cience Teachers W'ho.
Reported Certain Out-of-8chool Sources for Buying Equipment, by 8ise of

School: 19588
Number and percent in schools haviag—
T Tetsi
1-99 100-199 200499 $00 of more
Source pupils pepits pupits pupils
lou-!_hv- Bum- | Por- | Num-| Por-i| Num- | Por- | Num- | Por
bet cent ber cent ber cent ber ber cent
1 2 3 4 [ 1 [ ] 7 [ ] [ ] 10 11
Parent-tescher associstion 12| 12 TR X g 11 | 41| 108 48
Beleas i | 3 | i8] B | B &) 84
teterestes u ........... 0 0 s {n g 28 6| 38 8 30
Science fair or exhibit of pupils .
scientific projects 1 ¢ 1 4 1n| e 0| 2 Q 19
Chemical St 1 .6 1 N 8| 14 2l 1s n 1.4
Servics chub (e.g. ) 2| 12 s| 20 1 L2 12, Lo % 12

Any one teacher may have been in a school which used more than one
out-of-school source for buying equipment ; hence, it was impossible to
determine the exact number of teachers using the sources. The totals
for any one source, however, actuslly reveal the number of. teachers
using it. ,

In order of frequency, the out-of-school sources were the following:
parent-teacher association, industry, school benefit (e.g., a play),
interested parent, fair or exhibit of pupils’ scientific projects, scientific
society, service club. ,

There was some variation in the use of out-of-school sources among

~ the four enrollment categories. More teachers in large schools reported
- the use of such sources than did teachers in small schools. The small
schools, however, depended to a greater extent on the PTA and school
benefits than did the large ones: while the latter more frequently used

industry, interested parents, and school science fairs or exhibits of
pupils’ scientific projects.

Summary of Findings

The findings were based upon data supplied by 928 high schools.
The most numerous among these schools were the 6-year (or junior-




E

Q.

FACILITIES AND EQUIPMENT FOR SCIENCE 17

seni;)r) and the regular 4-year. Approximately two-thirds had enroll-
ments of 200 or more and about one-third, 500 or more. Every
geographic area ;9‘ the United States was represented in the sample.

Types of Rooms

The types of rooms used most by general science teachers were
combination classrooms and laboratories equipped for all sciences, and
combination classrooms and laboratories equipped for two sciences.
About one-seventh of these teachers were using rooms primarily
equipped for nonscience courses. In the large schools, the most com-
mon type of room was the combination classroom and laboratory
equipped for a single science area.

Teachers of biology reported presentation rooms and laboratories
similar to those used by general science teachers.

Slightly more than one-third of the chemistry teachers were using
combination classrooms and laboratories equipped for all sciences,
while another third were using combination classrooms and labora-
tories equipped for one or two science courses. The most common
types used by chemistry teachers in the large schools were the com-
bined classrooms and laboratories equipped for a single science and
separate recitation and laboratory rooms.

Teachers of physics reported having presentation rooms and
laboratories similar to those used by chemistry teachers.

Facilities and Equipment

Approximately 8 out of every 10 science teachers indicated that
they had the following facilities in their rooms: running water, gas
outlets, electrical outlets, demonstration tables, storage cases, bulletin
boards, and chalkboards.

Four to 6 out of every 10 said that their classrooms contained
exhibit cases, library of textbooks, and darkening facilities for projec-
tion purposes. Furthermore, one teacher in three reported having a
darkroom for photography; and about one in four, fume hoods,
preparation rooms, and wall and window tables.

Fewer than 6 percent of the teachers had a television receiver,
animal room, greenhouse, nature trail, garden plot, reforestration
area, school camp, radio room, science museum, school farm, or
weather station. About 1 in 10 had a demonstration table on wheels.

Large schools as a group had a wider variety of facilities than did
small schools.

) E
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h’ T B U VTP U L PSRRI or O O - -



18 FACILITIES AND EQUIPMENT FOR SCIENCE

Approximately one-half of the science teachers indicated that their
demonstration equipment was adequate slightly more than one-third
that the student laboratory equipment was adequate. Approxi-
mately two-thirds indicated the need for new and modern demonstra-
tion and laboratory equipment.

Teachers in the large schools on the whole felt that their facilities
were a little more satisfactory than did teachers in the small schools.

Teaching Kits and Improvised Equipment

Science kits were little used by science teachers. Approximately
one in four used them moderately to frequently ; the same ratio seldom
used them; and five in ten, never. Improvised equipment was far

more popular than kits: approximately 7 out of every 10 science
¥ teachers as a whole used it extensively, while 1 out of every 4 some-
times used it. Chemistry teachers varied somewhat from this general
4 pattern by making less use of improvised equipment.

Borrowed Equipment

A relatively small percentage of the science teachers used borrowed
equipment. School size seemed to have little to do with the use of
borrowed equipment. Sources, in order of decreasing frequency,
were industries, doctors’ offices, garages, stores, hospitals, and filling
stations.

Purchase of Equipment

The most frequently ysed procedures for buying equipment were,
in order of decreasing frequency, through a central agency, by the
superintendent of schools, and by the individual science teacher.
Ee Some variation appeared among the enrollment categories. As a'rule,
the large schools favored a central purchasing agency and the small
ones placed the responsibility on the superintendent.

Sources of Funds for Buying Equipment |

Funds for equipment were obtained from sources both in and out ooy
school. Slightly more than one-half of the teachers reported thet.
their schools had annual budgets for equipment and supplies. Nine-

{
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teen percent said that a student laboratory fee was collected to cover
breakage.

Funds from out-of-school sources were not abundant. Principal
sources, in order of decreasing frequency, were parent-teacher associ-

ation, industries, school benefits (e.g., plays), and interested parents.
»

Concluding Statemﬁants

1. Combination classrooms and laboratories equipped for two or
more science areas are used more extensively than any other type of
room. This type of presentation and laboratory facility is replacing
the more traditiona] separate classrooms and laboratories found in
many schools threg decades ago. Too many schools today are using
for science instruction simply a regular classroom without laboratory
facilities.

2. Some of the facilities usually associated with good science
teaching were rarely found in the classrooms or on the school’s prem-
ises. In this category are an exhibit case, a dark room for photography,
a laboratory preparation room, a greenhouse or plant growing room,
an animal house or room, and a campus weather station.

Even though the findings of this study tend to indicate an inadequate
quantity of equipment in many high schools, science teachers as a
group were attempting to give their pupils first-hand science learning
experience by making extensive use of improvised equipment.
Teachers preferred this type of equipment to science kits.

3. Since out-of-school sources for borrowing science equipment or
for buying equipment and supplies are meagre, it becomes increasingly
important that school boards and administrators provide annual
budgets for these purposes. Such budgets were reported for only
about one-half of the high schools. Where they were found, instead
of all orders being pooled and submitted for bids—the method used
by most successful business concerns— purchases were made primarily
by the superintendent, but also by individual science teachers ordering
directly from supply houses.
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Items of Study

This stiydy, based on replies from 2,203 mathematics teachers in
public high schools, classified according to size and type, attempted
to find out theextent to which certain types of facilities and equip-
ment ' were available to these teachers. The present report includes
the number and percent who replied to the following questwonnaire
ilems :

The number of linear feet of classroom chalkboard !

The number of linear fret of classroom bulletin board *

Frequency in use of improvised equipment?

Teachers’ pfdm for certain types of classroom chairs, desks, and
tabhles ? o -

Ranking certain equipment, materials, and teaching aids*

6. Ranking the two problems: getting improved library facilities and
getting and using visual aida! ‘

- Gl B e

&

Characteristics of the Sample

>

The number of public high schools in the sample, by size, type,
and geographical distribution, are shown m the section on science.
(See table 1 and distribution list following shortly thereafter.)

Table 15 shows the distribution of mathematics teachers in the
sample by size and type of school. The percentage distribution of the
teachers in the sample was as follows: junior high school, 12.6; regular
4-year high and junior-senior high school, 76.5; senior high school, 9.4.

The latest comparable dsta for all classroom teachers in the United
States are for 1951-1952. At that time the percentage distribution
of all classroom teachers was as follows: junior high school, 18.3;
regular 4-year high school and junior-senior high school, 62:1; senior
high school, 19.6. However, since the small high schools are usually
regular 4-year ones, where a single teacher may teuch several subjects,
1 Sgurces of specific information on hdl:mnadeqmpuemhwwwh the
bibliography of this bulietin, pp. 4142

'Mmuledmdmmdudwwhod
3 Data compiled sccording to size and type of high schoel.

534976 0— 60—
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24 FACILITIES AND KQUIPMENT FOR MATHEMATICS
the percent of mathematios teachers in these schools would be greater
than the percent of mathematics teachers in all schools of the sample

Table 15 -Number of Public High School Mathernatics Teachass in the
8tudy. by S8ise and Type of Bchool : 1088

] Trpe of bp mdas
S0 of bt whes (somber of pupdy) o LT
P s T aad |
1 | 1 .

- i {

i
-4

Details of Findings

Chalkboards and Bulletin Boards

Table 16 (based on 2,293 replies from mathematics teachers in hagh
schools of different sizes) shows that the number of linear feet of olass-
room chalkboard most commonly provided was between 30 and 60 ¢

Table 16. Number and Parcent of ' Public High S8chool Mathematics
Teachers Reporting Various Lengths of Classroom Chalkboard, by Bise

of 8chool: 1888
mmmgsﬁw
- Ty ) T Tetsd ¢
-8 e N =0 0 o mare
Lenass foumt pupds pupats ¢ pepsty 1 pupds ¢
Nom | Por | Mom- | Por | Mom. | Por | Nem | Por | Nam. | Por
ber cesi et ot et cant ber @1 ber cant
1 ? ] Il s (] 1 ’ » 10 81
09 3| 212 & 1 16 ¢4 g 1! @ 11
1029 6 @aé 13, s&7 . W4 8  +3 NI
N6 6 &< o, B fg o3 7371 S84 1 §2
709 ? 14 ] 3 56 i! (¥ 101 (¥
10139 g [ ] $ 21 [} 14 ] Leé é Ll
140 o1 emore 14 2 H H ,)i i3 Le |
1149 raporting; 5 (15 percent) not reporting.
242 teachers raporting: 17 rlea)ael
3 581 teachers reporting . 71 rnd}d
¢ 1,530 teachers raperting . sl aol ceparting,
4 2,233 teachers repering; 98 (4.2 ool reperting
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. This is the modal length for each size category except the one having

100-199 pupils. In that category, about 47 percent had from 10 to 29
linear feet.

In the complete sample, only about 6 percent of the teachers
reported more than 69 linear feet of classroom chalkboard

Schools of 1-99 (s Bchools of 100-198 pupils
30-49 Linear Feel 10-29 Linear Feet

Bchools of all siszes
ia the sample
30-69 Lizear Feet

----------

Schools of 200-499 papils Schools of 500 or more puplls
30-8% Linear Feel $30-6y Linear Feet

Nguss |.—Number of linear Feet of Chalkheard in Publis High 8chool
Mathematics Classroomas, by 8ise =f Sshosl: 1968
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Schools of 1-99 pupils Schools of 100-188 pupils
0-0 Linear Feet : 100-199 Linear Feet

8chools of all sizes
, inthe le
0-8 Linear Feet

COO0000CO000
secsteiancane

Schools of 200-49¢ pupils

Schools of 500 or more pupils
0-6 Linear Feet

0-6 Linear Fssi

Vi - L
Figure 2.—Number of Linear Feet of Bulletin : h\m High School
Mathematics Classrooms, by Size ot School: 1888~
€' N

1

Table 17 (based on 2,203 replies) shows that-0-6 linear feet is the
modal length of classroom bulletin board in'each of the school-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.—Number and Percent of Public High 8chool Mathematics Teachers
vamawmm&.hkawz
1988 .

Number snd percent in schools having —
5 c Total?
1-98 100-199 200499 S00 or more
Linear fest pupils ! pupils ? pupils 3 pupils ¢
Nom- | Por- | Num- | Por- | Num- | Por- | Num- | Por- | Num- | Peor
ber | cent | ber | cest ber | cent | ber | cent ber | cemt
1 2 s 4 s . ? s s | | 1
8| 60.0 195 58] 293 50.4| 567 | 426 1,079 4.1
M| 243 | 26 140 4.1 08| 232 544 a7
. 11 1.9 l; 8.1 6| 109 ~212| 159 308 13.4
¢ 43 1 49 0| 86 1371 10.3 205 89
2.1 ] 28 13| 22 3| 26 87 {.5
.0 0 .0 b 1.2 s 1.2 p4] .0
- .0 0 .0 4 2 10 .8 1] .6
nmmm;gsf not reporting.
1 242 teachers reporting; 1 not reporting.
1 58] teachers ;llél not
¢ 1,330 teschers ; mn )
5 2,293 teschers reperting; 63 not reporting.

In schools enrolling 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 reported from 7 to 36
“linear feet.

Improvised 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 percent) used improvised equipment frequently; 1,161
(abouc 51 percent), occasionally; and 863 (about 38 percent) never.

The data show these general trends:

. As the size of the school increases, the percent of mathematics teachers
.. who use improvised equipment decreases. Thus, it appears that frequency
of use of improvised equipment is inversely related to the number of

pupils in a school. ’

2. Wlththeexoepﬂonoltuchasinnhoohhwtum—(wpupﬂn,the
inverse relationship holds for those who reported oceasional use of
improvised ogtﬁpmt. : .

3. The’pemntdmzhomﬁumhmwhommedhpmmdeqﬂp-
ment incressed directly with the increase in sise of school.

4. For schools of all sises in the sample, approximately 1 out of 13 (about

8 percent) of -the mathematics teachers used improvised equipment
frequently; approximately 1 out of 2 (about 50 percent), occasionally ;
and approximately 3 out of 5 (sbout 40 percent), nver
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1-99 100-199 200499 $80 or mere
Use Pupils ! pupils ? pupils 2 pupils ¢/
Nem- | Por- | Num- | Por- | Num- | Por- | Num. Pet- | Num- | Pes-
ber cent ber cent ber | cent ber | cent bes cent
1 2 3 4 [] [} ? [ ) ) b ]
Froqueat. .. ___ . . 81 129 12.4 i (¥} % .2 195 )
Occasionst ... ... __ - 3] 128 ? 22| 682 4.0 1161 $0.6
Newer. .. .. T g a’ gl g Ne S ) 83 2.6
! 140 tenchers reporting; § ra-o-dm
¢ teschers dm
$ 2,283 teachers reporting; 74 wﬂm

Table 19 and figure 3.show that about the same percent (apprdxi-
mately 8 to 11) of mathematics teachers in the various types and sizes
of high schools used improvised equipment frequently.

Table 1&~mm-aqmmmmr-¢¢m
wwmunmmmu-umww
ment, by Type of School: 1988 '

mumwmuuia-uu—-
— - Totat *
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teachers; in the junior, junior-senior, and regular 4-year high schools
m@uymmmmw;mmmwbmm,
nbout&Spereenonndimmvi-edeqnipment oceasionally.

- Forty-three percent (thshighut)oﬂhemmﬁamw’bo
reported that they never used improvised equipment were those
teaching in senior high schools,. About 37 percent in the junior
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junior-oénicr, and regular 4-year high schools, and about 33 percent in
the incomplete high schools reported they never used improvised
equipment. ' .

Size 8 l,o
1- 99
100-199
200-409
500 or More
All Sizes
Prequently

Figure 3.—Use of Improvised Equipment by Public High Scheol Mathematics
Teachess, by Sise of S8chool: 1968
. 0O 10 20 3 40 50 60 70 80 90 100
Ll ¥ | 1

W /77
v W 70

wme W

r ) © Oceasionally Never No ;
requently ce | ;
Figure {.—Use of lmprovissd Equipment by Public High School Mathematics

Teachers, by Type of School: 1968

From the total sample of 2,203 mathematics teachers, t.hen}unbero
who reported using improvised equipment, frequently, occasionally,
and never, are reapectively : 195 (8.5 percent); 1,161 (50 percent),; and
863 (37.6 percent).
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Classroom Chairs, Desks, and Tables
L Table 20 shows replies from about two-thirds of the mathematics
teachers in the sample. Caution should be used in generalizing on any
~item in the table when it reveals that a large percentage of the teachers
sampled did not reply.
Tdhﬂ.—ﬂumhﬂd?mtdmmwmrm
»mwmammmmrm.ysm
ot School: 1958 . -
Number and percest in schools haviag—
-9 100-199 043 500 or more Toul !
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} 2 3 [ [ ] ¢ ? s ]  J n
Ya ; @0 9| 8 (] 3| 26 ]
S — zi| x| B § i! - 9} ﬁ it
TR AR IR I
 eised Tl GBS BB a| &) 88,5 8¢
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Y@ .. ] 1 »| 3 3 417 1. 120 1.4
e I 181 - &i Eﬁ B R B3| b
r tsbies snd movable | ,
. omcommen nln M Nl s .. e
e I X 1] : &i W & E 8} l.g ot
m'.wﬁ* ~ - , . ¢ 1.3
S 5 A ® E.. ga; g‘i ?agn ié n.g i:
Combinstion of previous items
Yo .. 7] 121 8l | Y ] n 7.
e B - LIN 1R 2| 8 & 3 LE a4
Non revion Homs ENERIFE IE IR 3.4
S BB 8 HE YRR O
:l teachers
The mathematics teachers, according to table 20, were about
equally divided (33.5 percent Jor; 31.8 percent againet) in their

preference for movable armchairs. Stationary armchairs were not
particularly popular: the preference was about 2 to 1 against them
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(39.0 percent againsf; 17.2 percent for). Movable desks were pre-
ferred and not preferred by about the same percent: 31.4 percent for;
31.6 percent agasnsi. Stationary tables and movable chairs were not
preferred by these mathematics teachers, who reported about 3 to 1
against their use: 39.9 percent againet; 12.6 pereent for. Movable
tables and chairs, too, were not popular with these teachers. They
reported about 2 to 1 against their usp”35.9 percent, against; 19.3 per-
cent for. They were slightly more than 2 to 1 against combinations
of the various types named above: 39.0 percent against; 17.2 percent
for. Their replies to the item ‘“‘none of these types’” were about
aqually divided: 31.4 percent yes; 31.6 percent no.

In general, the mathematics teachers did not express strong en-
dorsement of any one type of general classroom furniture. They
were about equally divided in their reactions to movable armchairs, -
and movable desks; but strongly against stationary armchairs, sta-
tionary tables and movable chairs, movable tables and chairs, and
combinations of these conventional types.

70 80 90 “100
T T 1

Figure 8. —Preferences of Publie High School Mathematics Teachess for
Student Chaise, Desks, and Tables, by Sine of School : 1988

Table 21 indicates, by type of school, the preferences of mathe-
matics teachers for classroom chairs, desks, and tables.

In general, the data indicate that movable armchairs were preferred
by 34 percent and not preferred by 32 percent. These percents do not
vary appreciably for teachers in junior, junior-senior, regular 4-year,
or senior high schools. It should agein be noted that of the 2,203

534976 0—60—6 : .




E.vw—ﬁ T TR ~ T YT A T R R O

32 FACILITIES AND EQUIPMENT FOR MATHEMATICS

Table 31.—Numbsr and Percent of Public High School Mathematics Teachers
Preferring Certain Types of Classroom Chairs, Desks, and Tables, by Type

of School: 1958
i Number sad percent - high schools clasihed 83—
e Jusioe ! m Senier ? incompiste ¢ Tour
e B ol e R el o [ — o B g B3
T . ny| w| n a9 s ns
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3 Mevable deshs:
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w:ﬂﬁm ‘ h e
‘ ""'....-‘225?:533353;:::;;:: é éi ﬁ gi :§ éé § gi Lg gi
e et e . “ wil aim e x gs’
et I .J - a! 5 &) ‘ﬁ -4 LE @
%.f.&._.... ....... [ § ) 1 g " 1 %}
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! 42,29 teachen
teachers in the sample, only sbout two-thirds responded with usable
‘ data.
. . Stationary armchairs were preferred. hgqy"llgé pereaat of the
ﬁ mmmdfomdundsmbkby“" sebt, (more than double).
The ratio of percents of teachers who preferred stationary armchairs

to those who did not was slightly greater in the junior high school
than in the senior, junior-senior, or regular 4-year high school.
Taken as a whole, the 31.4 percent of mathematics teachers in the
sample who preferred movable clsssroom desks was approximately the
nmeuhrthouwhodidwtptduthm(!lomt) In the
mmmmmemmmm@
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junior-senior and regular 4-yesr high schools (the largest group in the

sample) about 31 percent of the mathematics teachers favored movable

desks, and about 33 percent did not. In the senior high school cate-
gory about 29 percent favored movable desks, and the same percent
did not favor them.

By a 3-to-1 ratio the mathemitics teachers disfavored stationary
tables and movable chairs. About 35 percent in the junior high
schools did no fer stationary tables and movable chairs, and about
9 percent did 3 combined junior-senior high schools and the regular

4-year high schools, sbout 14 peroént preferred this type of equipment,

while about 41 percent did not. About 46 percent did not indi-
cate a preferepce. In the senior high schools, about 10 percent found
this type of equipmeht desirable, and about 41 percent did not.
About 15 percent in the incomplete high schools favored stationary
tables and movable chairs, while slightly more than 39 percent did
not. For the entire groups, it was about one out of three who favored
them. %
n.jmmmmmmmmnm

" (ables and chairs were only balf the pumber of those who did not

prefer them; 15 percent of the former and 31 percent of the latter.
Am&mmhimMﬂdmhrkywhi@ochooh,
about 20 percent favored this type of furniture, and 37 percent did not.
Aboyt 19 percent in the senior high schools favored it, and 34 percent
did not. Considering the total picture, slightly more than half (19
percent) as many methematics tachers favored movable tables and
chairs as those who did not (36 peréent).

In some schools, combinations of the various types of furniture
discussed above were preferred. About 36 percent of the mathematics
who did not was 9.5 to 36, or slightly more than 1 to 4.

Perhaps it is ssfe to assume that variance in teachers’ preferences
for one or another type of classroom chairs, desks, and tables may be

due, ot least in part, to particular tesching procedures and to pupil

grade level. For example, where flexible and informal teaching pro-

Mmmm,mmmhﬁm. On the

other hand, where teachers find that the noise caused by younger

pupils in moving desks, tables, or armchairs is & Source of irritation,

or a disruptivé influence, leading to avoideble problems of discipline,

then stationary furniture or combinations of movable and stationary
, armchairs, and tables may be more satisfactory..
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Figure 6.—Preferences of Public High School Mathematics Teachess for -
8tudent Chairs, Desks, and Tables, by Type of 8chool : 1958

Equipment, Materials, and Todchinq Aids

Mathematics teachers were asked to check, from a list (see table 22),
three items which were or would be of most value to them. The
number and percent of responses for each item are shown in order of
frequency of selection.
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r&n—@mm.mrmmmwhm
School Mathematics Teachers as One of Three Items Most Valuable
Them, in Order of Frequency of Selection: 1958
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Mﬂ?.—demwm
matics Teachers SBelecting Certain Teaching Aids
As Most Valuable to Them: 1968

At this point, some questions might well be posed as to the reasons
which may have prompted the mathematics teachers to make their
thrée choices. For example:

1. Is there a tendency toward a greater use of visual aids, instruments,
gadgets, models, and the like in order to motivate and encourage pupils

to discover relationships for themselves and seek the general principles? :
Or is there a tendency to use models and other visual aids in order to make 7]
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teaching more meaningful to many pupils who may or may not be able to
work with symbolic abstractions alone?

2 Is there a tendency toward a greater aceeptance of responsibility for
measuring the outcomes of individual and group learning, and comparing
the results with national nortns—then using the results to improve instrue-
tion and attain higher pupil schievement?

3. Arg the requests for assistance in cheeking homework and attending to the
myriad of elerical duties {nvolved.in teaching becoming miore voeal?

4. Are mathematios teachers becoming mare interested than previously in
aoquiring and using supplementary textbooks and library reference
materisls L0 improve instruetion and learning?

The evidence on these points is by no means conclusive. More
specific evidence is required before positive statements cah be made
concerning possible trends.

Problem Areas

_The mathematics teachers were asked to select 5 out of 15 problem
areas listed in the questionnasire and rank them in order of greatest
to least concern by the use of the numbers 1,2, 3, 4, and 5, respectively.
Only 2 of the 15 problem arcas dealt with facilities; neither of them was
ranked among the first five choices. Hence, these two problem areas do
not appear to be especially important ones to mathematics teachers.

* Tsble 23 shows that about 96 percent of the mathematics teachers
ranked “‘Getting Improved Library Facilities” lower than position
No. 5 among the problem areas listed in the questionnaire.

Table 23. —Number and Percent of Public High Scheool Mathematics Teachers
Giving Certain Rank Numbess to the Problem Aren, “‘Getting Improved
Library Facilitiss,”’ in Relation to the Five Problem Areas of Greatest Con-

cern te Them, by Sise of Schoel: 1088
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However, since 2,194 of the teachers out of a total of the 2,203
included in the sample did not rate this item in one of the upper five
position ral pertinent questions arise:

1. Does it follow from the data at hand (see table 23) that public high school
mathematics teachers generally do not make extensive use of library
facilities, assuming that such facilities exist?

What is implied by the fact that only 4 percent of the mathematiocs
teachers rated this item in one of the first five places? [oes it simply
mean that to them improved library facilities is not one of the five items
of greatest concern’ If so, then the question anses: “Why did 12 percent
of these same teachers cheek ‘Supplemental Books' as one of their most
valuable items of equipment?’ s there an implied distinotion between
supplementary books stored and/or used in the classroom, and books
stored and/or used in the library? Actually, there is a dearth of good
library'books and pamphiets suitabie for the maturity, interest, and reading
levels of high school mathematics pupils. Here, then, i¢ a fine opportunity
f@mgmﬂwﬁ&gmmbawmmmuamm
Mh,hﬁory mmmmwudmmw

(=]

Tu&e 24 shows that 1,923 (83.9 percent) of the mathematics
teachers, from the total sample of 2,293, did not rank  ‘Obtaining .
and UungV@ﬂM”inmyo!Lb@uppeﬁvoponm Hence, it
is probably safe to conclude that the mathematics teachers who
rcgpoadedmmeques&wnnumd;dnotmnﬂdamepmhlgmw
important one for them.

T&MM“HJMMMT&
Otiving Certain Rank Numbers to the Problem Ares. ‘‘Obtaining and Using
Visual Aids.” in Relation to the Five Problem Areas of Greatest Concern to
Them, by Sise of School: 1688
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In the following figure, circle graphs are used to show the ranks and
percents according to school size.
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Summary of Findings

Following 18 a brief recapitulation of the findings from the question-
naire sent to mathematics teachers in public high schools:

1. The number of public high achool mathematics teachirs participating
in this study was 2,203, (See table 15)

2. The modal length of chalkboard in the mathematics classroom, for all .‘ d
sizes of schools, was between 30 and 69 linear feet.  (Bee table 16 and
figure 1.) ’

3. The modal length of bulletin board in the mathematios classroom, for
all sizes of schools, was between 0 and 6 linear feet. (Bee table 17 and
figure 2)

4. The mathematics Leachers used improvised equipment to the following
extent: occasionally (about 51 percent); never (about 38 percent),
frequently (about 9 percent).

About 3 percent of the teachers did sof reply to the item

5. The percent who used improvised equipment and the percent who used
it occasionally both decreased as the size of the school increased. (Bee
table 18 and figure 3.)

6. Improvired equipment was used occasionally by approximately the same
percent of the mathematics teachers in junior, junior-senior, and regular
4-year high achools, and by a slighUy smaller percent in the senior high
schools. It was used frequently by about 50 percent in the incomplete

*  high schools. The mathematics teachers in the senior high schools used
! improvised equipment most frequently (about 11 percent), and those in
the junior high schools least frequently (about 8 pegcent).
The percent who never used improvised equipment was largest (arout
43 percent) in the senior, and least (about 33 percent) in the incomplete
high school group. (See thble 10 and figure 4.)°

7. Taking schools of all sizes together, the study shows that the mathe-
matics teachers preferred movable armchairs over all other types of
furniture for classroom seating. (See table 20 and figure 5.)

8. From a list of 14 items of equipment, materials, and teaching aids, the
teachers rated the following six as most valuable: mathematical models,
standardised tests, assistance in checking homework, supplementary
books, graph boards, workbooks. (S8ee table 22 and figure 7.)

9. The problem of ‘“‘getting improved library facilities’” for mathematics
teaching was ranked lower than No. 5 by about 96 percent of all the
teachers in the sample. (See 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 teachers in the sample. )

The evidence fails to indicate that public high school mathematics
teachers are not interested in using visual aids. It may mean, for
example, that the problem of obtaining visual aids and devising
techgiques for using them effectively is .no longer as serious as it
may have been some years ago. (See table 24 and figure 8.)
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Procedwes Noas Seidom Qlten
L Eacowage stedents o compete for superior scholarship swerds | O 2] s
2 Individusl encouwagement end persanal guidance - 1] 10 s[]
A Panticipetion in science fairs with projects 1[0 1 (7] s(1
«hwuuydauwm@dxmm-zmm 1] 2] s
$. Eacouwage each pupil to wark gt Mis own rete but require the
“ MM‘IO aeﬁhﬂ- regular elg work ‘ 1 ([ 2] : 3y []
6 Eacowage student self-evalustion 1 ] 1 [ 3y (]
2 * 7. Eacourage pupil to set up special experiments and demonstre- ) o
tions 1 (O] . 1 (] 3 (]
8 Provide opportunities to work es leboretory assietent 1] 2 () s}
9 Provide apportunity for ewichment with advenced study 1 (] ' 2] s (1
q:') 10 Eacowage students to meke aids to instruction l[:}\ 1] 3 (]
11 Provide special sch " 1) 1] LR
12 Eacowsge en through advanced resding 1[0 100 y[O)
R Other (specify)
1x7 1] 1] 1[)

10. LABORATORY AND DEMONSTRATION

A Beais of Work

Y

Fot eech science course you teech, chech the oae box Which most sccwrately indicates the basis for laborstory
work. B .

v Basis of Ledorstory Work | Gen. Sci Biel. Chemistry Physics Adv. Gea Sci

(s) Experiments taken from o menual or workbook 1) 1] 'O 1 1)
(b) Teacher - prepared laboratary guide sheete 2 | 2(7) 20 ] 2] (]
(c) Exporimilite taken from the textbook ) 31 s s(] s 30
P
(4) Problem solviag wih pupil defined labosstary -
. /_gm- e GD l[] lm QD G[‘;

~,

(@) Other (wpecify)

s s sy s sC3

AR

o
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8. Laboretery Procedwes

P cach soleate comse you toash, chook the oas laberatesy sroocdwe s3ed most comaenly.

Precodse Gea Sci. Biel  Chemisty Physics Adv. Gea Scib il
1. ladtvideal, laberatery work 1 1) 1 1 Tal
2 Pupils growed is pairs 103 200 (3 a(] 2] b
3. Pupiis grouped 3 or mare 10 @ grow s{] 3] 3] 3() s() . o
4. Teecher demosatretion 4[] «(] «] o] « A
5. Pupii demenetrotion : s(J s} o] s s()

4 Oiher (apecify)

(] 30 (7 s (]

C. Schedullng Leberstory Wark

?cewh&bx:cm‘mwmﬁkdommw-mwm—hmﬂfumﬂhlmv«t

Trpe of Scheduling Gen ScL  Biol  Chemistry Phyoles Adv. Gen fei

{s) Neas scheduled i(] 10 1] 1] 1)
!(B)lwwgfisés 1] Mz[j 2] (] 1;]

(6) Regular dowdle perisds 31 w0 s() () sO) o
(d) A flexibic loberetory schedulo «] «] «J «J 4«

() Husgrated leboratary and recitation s (] s(] s(] s() s()

(N Laborstory optional e[]) 6] e[ ] e(] e[
- (g) Other (apecify)

(6 [ 0 [ / 103 0]

°

D. isdication of Precont Prestics.

Fer cack sriomce cowoe you ieeck, check the coe box which iadicales youw pressa: prectice.
4

Practice Goa, S, Blel Chemistry Physice Adv, Gen Sck
1. Moce Smphects on student Luborctory asd
fcoe on teschsr domenstration. . 1] 10 1] 10 1]
2 More owphasic on teachor demoasirstios
wnd lose ap student laboratory weer. 2] 2] 2(] 2] 2]
3. More ecphosic on H';Os&eﬂkf .
domsastration and élutent, laboretory work, 3] 3[:? 3[]) s(]) 3

~— T
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1L TEXTHOOKS
A Pes the couraee you toash, chesk (ke apprep bones to tubé o swetice mgesding wotdecks ! supple-
mextary metorisia.
Yee Ne Prastine

10 10 (2) Ine clagle bosts semilipet wsod?
10 10 mmﬂomugi&-mr
100 2100 () Are sentboche biuitdh o the pupil by he schmot?
10 2] ) Asc remtbocks reatsd by tho puphl?
10 2[00 ) A tenthocks purchased by the pupit?
10 2[00 (0 Ase lecally mapared dale 250¢ ic place of ¢ tembosk?
1 1dJ @) lp the tombesk supplomented by focally prepmed Sask sbscts?
10J 2[00 ) is @0 temtbock supplomented by o warkbosk?
5. fslection of Temboske

ledicate the geusral prectice of edepting high sabosi colence temtbecks ussd lu vow sshosi by cheeking the
bozes for the items which applp

Tontboshs Adepted By: Fron en Adepted List Usrestricted Adestios
e Tes M Yao Be
(P ide you ecbacl spotom 10 10 3 (J «0J
(5) Offietale iz e sshoo! sywmiem 1d 10 s () «0J
(¢) Department hesde in sow oobss! syetem 1) 20 ydJ «O0
(@ Commitesas of sosnhers in yow sehsal aystos 1) 10 3 [ «J
(o) Individoal s:bseis 1) 1dJ s (3 «dJ
(0 Wndividual teochare 10 21 (] s () «J
(@) Ceaze (apocily}
tdJ 1 dJ s «OdJ
¢ Sctence Subjects Tought.
Plessa give e requived £z c22b eelm = yeu toach.
Grade Lovat ol Mowt Moot o Pariets Per Sesks of
Saject Sudezts ia Clacs Secticss Puriods _ Wook = Cowee Esrolimest
2 »®» u u Boys  Otste
L Gemseat Seteece 1] 2[71 3() ¢ _( S
2 Bielegy 1 [J 23 o] e — —— s
3 Chemiotry 102000 — e e
4. Physice 10 20 10«0 — P
S ase.Gent=t 1] 2[00« — gy
& Omhas (cposify)
1(J20ss00 —— e b . mE
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D. Testbeshs Ussd o Yow Clesses
Pleese gite 15 ro@aived !sfusmetica 5o toni Booha fer rash ssionse subiedt yos teach (H oo tacthoek is
csed, srite “Nane, )

M Your Rating of Tent i=
Date Mooting Puptl Neods
of
Pais Es
Swbject Titls ¢f Teniboot(e) Used Asthoe(s) esticn collest Good Pair Poor
L Qemsral Selsmse L L L 1000 «0O
3 Bislogy 2 2 2 1002000«
o s s a 10000
& Physics . . s 1200«
& Ade. Ooa Sob & 'S L 8 1J:0sd e«
& Owse (spoetty)
. — . . 1020000

12 ADE 7O TEACHING
A lndicste by chwcking tho apprapsiate bosoe ahether or 205! you 200 the follewing ssasery 2ids in youw teachisg.

Yoo Ne Sessery AMde Yoo e Sontery Alde

1[0 20 (e Conmeseiat shaxs 10 30 () Ssund astics pictares

100 300 o) Nememede chano 10 20 o ssent acticn pletwee

10 2[00 ¢) Commarciet pasphiote 130 2000 O Televisies

100 210 (@ oo prejocter 100 20 e rum suipe

1030 2[00 ) te prageter . 10 213 @ Frenmst sean

100 23 ™ Opague projecter 15 2[00 o Commarcial diapley

1[0 3] (@ Pwehassd madels 10 30 ) crne: (apocity)

B. Refercase Materiste v

Entoate the adequacy of the ocicars sefeseac: msiorisis la your 3chos! by oh ihe apgrep Soxes

Yoo Be Bsfercace Materiale

1dJ 2] (@) Is there an adequetc quastity of genevel sel i yow school?
e.g. eneylepedios?)

1O0J 23[] @) b thero on edoquetc sumber of gescrui refe bocks on ecigace subjecte?

1 2]  (e) lothers aifrary of goawal sefzsonce bosks on sedence boused i the st s3p

1O 3 ([ @ Ao gonesel refecence bosks (Rot temtdechks) on scisnce housed in the various sclsace
clessroams?

1O 2] 2) Are cthes scivnce temtbosks than the edepted test svailsbie in the msis achos! Library?

10 3] ! A ather scionce tembosks than tho adepted toat bept in clesercen Litwaries?

1d 3[7] (@) Deco the echoa! subecribe to any weakly periodicel deveted sxclusively te scioace?

(o.¢ Bcienpe Newsletter)
1 () 21[] (1) Doss she achool Iidsary got asty setentific jownels such ae Soleat\ic Amevices.
Sciontific Mosthly, '

Seience? {
1 2] () Doss the schost Ilrasy get popuier aci $25 such es Populas Selsace Mos thiy
o Poguies Mechanics?
L 21[J  U) Dese you school Iibeary any professional sci ching megazinse such ee

The Scisace Tencher ov Scheol Science end Methemetice?
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C. Indicate the types of assistence you have had is
your tesching from auch sewces sz lecel ac ient iote,

,ecientif
blaaks.

Yoo

ic o other industry. Check the spsrcpriate

’

Ne Txpe of Assistance
N

1 (] 2] (a) Fumished aposkers

|[__] ID (b) Aised is counselling puplls

10

2 [j (c) Fernishad scieace couipseat

1 [] 2] (@) Faniahied coefut bocke aat/s

1 {1
1]
1 (3
1 ()

pamphiots .
2 (] (c) Spemsored flold tripe
2] (D Fuoasbed sseful fUme
2 {[] (@ Fonished carees Weratwo

2 (] ) Sciestiste wsod in clasereon
tesching

1] 2] () Scieatists ssed in imstroctisg

teschera

1] 2(7) ) Hetp with scionce el sctivities

13

2 [} () Help with Scicace Faw activities

13 PROSLEMS IN TEACHING

A. Select (fye of the sreas ilsted Delow sad rank thee
ta order of grealent comoeTa tO YOU 33 & teacher,
The problem of groat st concérn mack 1, (he noxt

in rack

— L

—2

NPy

=ark 2, ete.

Acquiriag aad teaching sow & smoder
coacepts in selsace

Improving my ability te gresant scicatific
consepts in an imtsrasiing saands.

hcwh’adﬁaaosﬂba*

Supplytng supplementery pranicss matosial
Obtainicg end waing visual aids

Getting togroved [Brary facilitios

Frovidias coroer guidamce materisl o
sciencc

Amrenging ond conducting field trips

Finding sdequate properction time for ax-
aad & & ioas

— 10 improvin g labesstery cuperinantc and

1 5
—12
E—F N

— e

16

demonstrations
Improvising simple equipasnt
Providing for the suporiar pupil

Knowing bow to tecch peeblem solvieg o
scient ific method

Pinding sood scicans prajects

. FPinding time for holping iadividas] pupile

Orher (specify)

R indicats by & ehech whethed the srece listed delow
rou feel the need for furthar wark to impeove as o
aclemoe teaches.

Yoo Ne Yoo Ne
1 J2[ ) Aetrencmy  1[ ] 2[ ] Bio-Chomistry |
1) 2(0) Botaay 1) 2] Restoer Payswe

1["] 3(C] Zostogy eSS
Chemistry
1} 2(] Geotogy 1) 2] Matnematios

1{_J2[] Qesetics 1] 2(] Beotogy

1 J3[J Gea Prysice 1{ ]3] metearciogy

1) 2 Gen 1] 3 Jorgaas
Chemistry Chemistry

1) 2 ) Orbor sty
L FROFESSIONAL PARTICIPATION
A For cach magezine you read, ndicate the fre-
queacy by witing 8 s L, @ 2, o¢ ¢ 3 on the line
te left of the magasins after the following plan
! mesas - do oot read
2 meous - read tharoughty

3 Doeas - reed abowd ome antiele
per (8w

e (0) Americen Biology Teacher
@) Jownal of Chomical Education

(c) Schoo! Scicace snd Mathemstics
(@) Scizacs Educxtics

v

(9) Schoal Scimoce Review
——— (N The Scisnce Coymselor
—— (@ The Science Teecher
—— (W) Eoxth Scisace

——— () Mstienal Googrophic
——— () Science”

——— (&) Science News Letter
—— () Eclsace Mews Looter
——— (=) Physics Today
~——— (») Selemce Digoss

(o) Populer Mecheaice
— () Sciemific American
——— (@ Scionce Yerid
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B. Check ths ame bos with the highest cumbes that indiestes vowr pariioipatlon in tho pref eseional argsalzstions

4 Fartici- Past or
Pey  Amtesd g in Commitics poggem

Durs  Mesting Progam Yot Officer
1] 200 0 <0 s
O a3 0O O s
10 0 s O O3
1 a0 0 < s

13 2] s O (]

e R T o BT ) o B Y o
1 () 2 (] s (] () s (]
1) (] s «] s()
1 2] s () «J s[)
1) 2 (] s(]) « s (]
1[0) 1 (7 3] «0J s [
10 23 s <O sOd
1D @0 0 0O 50O
10 200 s0O <O s0OJ
1 [ 1] s} «) s (]
1 20 203 <3 s

B%&aﬂ%

(3) R.ﬂ’ll Education Azsecistion
(b) Stere Edecatien Association
(¢) Beideaal Scicace Teachers Assecialion

(@) Netiomal Ascocistion lar Resesmch to Scisace
Teeching

(a) Central Azsocistion af School Scicace ond
Mothometice Teaschers

) Rations) Assecist ion of Bislogy Teachers

(2) Americac Assocviation of Physics Teachers

(k) Americaa Accocistion for the Advamcement of Scioace
(1) Americas Chembosl Socisty <

() Americen imstitute of Diological Spicucs

(k) State or Local Academy of Scicace

(1) Zste Sciemce Teachsrs Assscistion

(=) Astrenomice! Leages

(8) Lecel Scienco Teechers Associstion

(¢) Asericss Netwe Study Assccistion

(®) Oahex (specify)

15. DECIOING TO 8E A SCIENCE TEACHER

-
A& indicete by & check wher pou docided to became
a science tescher.

1 [ ] Betore catecing high school

2 (] 1a gedes 9 o1 10

3 ) in gades 11 a5 12

4 [[] ¥hite o frochmze o sophomore in collcge
$ [[] #nite 5 junior & sector tn college
o[:]m,a% ‘

1[5&%

B. Check the sag =cst bmportest lecter whick i
fluenced your docishen to become ¢ aeience
teschr,

ODAhhﬁacbodmacse:

1 () A celicge tesshar

2 [[] Yow parents

3 [[] A pesticutar ¢oures in high cchaal

4 [[] A pasticuter sowreo In eollegs

8 (] A scieatist or msthesmtinian
6 [ ] A guidenoe counseler

7 [J A sehool principal

8 [ Netwal bméreet in scicace
9 [} Person anknows

y (] Oxber (apecity)

C. Check gne dos to indicate any carcer smbition yeu
may heve had prias (o your decision to become s

tescher,

01 [ ] Esgineering 07 [(JLaw=

02 [} Scienos 08 [JMadicine

03 () Agsicuttuse 09 [ Retigion

04 [ Busiacss 10 [] Nursing

08 [ ) Teeching in 11 [ mitieary
caother fiold

“D"l’::hb wes 12 [ Oxher (epecity)

NMMMN%QW&&EWM&;'

1[] Yes 2 ]me
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) (¢ 4] (8] Q) (4)] Budgst Roreas Be §1-§718 )
Do ==t evits §s e sposes absss Appoorel empiros May 31, 162s

(To be filled in by gach person who teeches cns o more clszses in mathemstics in grades $-11.)

‘

L sANE OF SCNOOL,

CITY OR COUNTY: _ STATE:

In sttempting to improve instructios in ssthematics and scieace, saticnal crgasisations and committess

have bosa handicapped by @ leck of basic iaformetion on & seticaai level. How much time is dovoted
to centein topics je methematics and science? How heevy is the tesching loed of scieace and
teachers? How are they along fiseacially? Will the age of teachers ia these weas sescit in many
vecencies in the neer future? of these data ere persceal but essential {or planaing o= & State or
sational level. The icformation from this will b¢ coafidestial--caly the composite information
of the entire swrvey will be made public. reture it promptly. Ouly o sanple of teachers is beiag nsed
in this stedy; your respoase is important in meking the semple represantative.
3 PERGOMAL DATA: (Plosse Choc) K Yoars of Continmsus Twaching.
—_ Same teechers 2ave had (ot tcacding expartec <
At [TJuele 2 [ pemate tmtewrapted by ciher cmploymset, illnsse o for
cthew recsene. Plesse choch the tetal poere of
a 1 (] memisd 2 ] eagta ) ietest continuses (unintesrepted) teaching swpesi-
C-'D ’D S EM“M
- 1 Sas ] 18
D Age 1 [JUstes 25 3 J2s8i” o E,
LR s [Jien
3 []ssse a[Jesss o
3 (TJee 6 (]2 & s

=
$: |88 & ever

E Depeadeste (Use zambSer ~cpartad for Faders! o 2 MCOaE
Coma (08 pEPpesse jast yowrk

0[] Moos 3 (] Twwes sslary you smpoct 10 recelve for this

1[Jome ¢ Jres
3 Ore § 3 7ws o move sm&m-ﬁaa“
P. Tetal yoors of teaching superismec (car subjost, 107@ e 3 Je s[Jn
any grede; cous this yoar)
2 [Jow s 2[Js e Jse e(In
C. Adikicnsl Eamed leceme Sow =ocb teseme fre=
21 [» ) s (Jreas cclaries, wages, commissions, o fose—in additise
30 612 o e Goram e 1967.88 octed rec rem sach of e
O Teta o of cvpriomns maching bgh s Wik fa et S et B e e
1 [Jom «ies s 0 A s sl W st
2(J2s s [Jiss i
s Jee 6 [ ]26 or =aeo BT m-shon. s 0
60




Qo
ERIC

3 [ Combdlantion of masis and partedic tossomest
o (] meoguiar cost-of-iiving iusvease
§ [] Omer (upoctty) o

< OTHER EMPLOYMENT

A laticete § pews yoo wory gelafuily
emptoged 1» cocupeations cthe: than tessh-
ing. (Do oot inciude camme: employment. Do oot
inclode milRery sorvive oxb you ansd det
=sking R yow cmee:.)
1T je 2 ()2 s jes
e[Jerw s Jivus & []18 or mare

B inMoete vhathsr you tood part in the jellowing se
tivitios this pact summer (1957

) ) Be
1[0 20 &wyis s coliege aad wmivaraity
10 3] rreteceienst cesttng

APPENDIX 61
——nnsé?smha&s*mwm? Fletd Undergraé Grodent
1] Yee 1 [xe R i ] 3 )
Etaﬁ;hwmsﬁ%‘s Bducattos ::1 :-D. .‘E :—.—\
selers yow recsived iz yoer, = - J
1 () Mese s () srae299 Selonse 1] 207 100 200
1) Loss than 3108 ¢ [)8300. v some Mehemenes 3 (] 3 (3 0]
B Chock the prinelpls meed ia dcterminiag salary lo Phyescel Bewoatien ] o (] «J (3
sreese s oo cohesh Seciai Bvedies ‘; ‘[:) 'G 9:4‘
8 ] mertt vasis onty Eaglish s e e (D
3 [ pertedic tosremens o=ty Othat 1] 0 Talkls

]

8. toe csay celicge somectes bows have you tekens

ia ssthomstics

L as.saan-nenc&d-v

. 8. s seloulus znd sbove? lnviede gredoste
courees.

C. Estimete appremimets orage gode Sor ook oy

dorgradusts subtect (chesk oas)
Sebject
Sciaie l[ﬁ:;_;luti__gs .ct}

sehemattes 10 123 J 3 J e[0T

Stwaie 13330« s

n“%nééééeéea%ééﬁﬁk

Dete Bochelers  Mesters Restere
Seteve 1935 1O 1O 10

1925-3¢ 21 dJ 10 :1 (0
1935-44 s s 3
19e5-40 «] «] «J
1950-54 s [ s} s

Stace 193¢ ) s s}
Mot Rocobved 7 [ ) 1O 1O

£ baficats the type of instttion from which yew ro-
cstved (he Bochelar’s Degres ond tho Msster's

1[0 3] Toatingtes nst mattamaties ' Degres. ,
suifer scisncs
Bechstor’s Mester's  lnstituticn
XD ID Employmont (net toaching) ots:s Degges _  Degroe
asttounstice and scisace shille
ware Sroquentty used ID ID Teschers colisge
1 Raplopment (ast tonching) whore 1 23([0  Coltege (ar Schesl) of
D ‘D “=mﬂ. Béucation ia sniversity
Bt Ibum; aned L (3 3  Orber coltege (ar sebool)
5. ACADEMIC PREPARATION 1 ia wnbverelty
A Pieass chock in the firat colume the ene field ta «] 4[] Liveral ents cotlege
:‘nbnw:d s s Mows of the
the fisld which renks second la co=ber of wader-
@obusts ssmsater howe; sepost this precedwe in
cclumas thave and fow for gredusie semesler howa
-
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A

=
& Chech bolow to indicore the extent to which you reod Never Peldor Oveo-  Reguiarly Periodicals
the lollowing professione! periodicolse: sioaally
Never Seldom Occo  Roguiarly Perodicale 1] 20 s e[ scaExce Epuca
stonally TION )
100 300 30 «[] THE maTHEMAT- 10 200 [0 (] THEscmnce
ICS TEACKER - - = T YRACHMER
v a(d s «[3  sceooL scENCE T3 2077 s 4] THE ARTM
AND MATHE- S - ' eETIC TRACHER
MATICS
17 200 [0 «[] pHYmcs TODAY

COURSE RATING OF TEXT IN

TERNS OF PUPIL NEEDS

7. Toxthoohs Used Give ifarmetion for oaly the cowdes s tesch
BASK. TEXITBOOK(S) USED

AUTHOR OF TEITBOOK

Fair Peor
Gea Math &h ( - DI
Gea Math 100D U)o} ——— = —
Gen Man 1132 1] ] 27730 ] 4 — - SR
Klom Algetes 1 ] 20 J3[J ¢ —. . _
PL Geometry 100 a(J [ J ] — =
] Int. Algetrs 120y —— - S
Trgoacmetry {3 O —
Solid Geometry 1 ] 2[ ] 8[] 4] —— e s
WS Arunmscie 10 | a[ )8 Je ) M ’ :
Other Math.
(upeocity)
——% 0[O 2O} 90 O

& Dote on Mothematics courses you tearh in grades %12

No. of Cowses Ewoliment Ability of puplls
classes
Above Av, Below
Av. Av.
— . Gea Meth &» _ 1:} )D;D
_ Gea Man taxe 1] ] 3[ J3[ ]
S&. Coasumer

. Mathematice . 1]
. H& Aruthmetic -1 210
o Blem Atgews 1] 2(1s(]
.. PL Geometry 1] z{'ja':‘J
e Int. Algebre 1] 20
———College Algebra 10} 27 3]

™ y 1320 s

[ g
Solid G y Ve ;3 gy

138

o)

e Anslytic Geom. 1] ] 2{ Js[ ]

Ceher Math.
(specify)

1 (120

8. PUPIL'S MARK

hmmwmdmmwm
age of the mark 16 wually determined by the following:

tanght with other topice troughout the cowse,
plecse ostimats the time, in class periode, you do-
vote primarily to instruction is theee tepica

* A Geasral Nathomatics Sth

. Operations with Elom. algedre
whole ausbers
U — !un.m.,
e Arithmeticel wephs

frections
EE— 7 )
——— -Porcentage
. " Income tes
e Consumer
problems

e Informal geometry

e Installow
buying
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B Elewmomary Algebre
e Bistictionl graphs  _______ Quadretice
o Crephing 2o o Ratte
oqatien pegantios
. Fastortng — L Y T
e Roste & redicale infer. Geom
— Trig y Appiatl
C. Plass Goometry
e— N S e Acves of
positias ol pges
. Comptractisss — —__ Trigoasmstry
. eils vicagles . Golid geemewy
,,,,, b preed  Recssulag
PO eif it douns
it WORK LOAD

A Ploecs chock ths sumber of clses parteds yoo do-
wole oash duy te the follewing wesn.

Arees Rumber of cioes pertede ——
Foaw Ome Tws Thewe Fow Mas
Masematics 0 ] 1 J2[J3[]) «(J s
5 tence e[ 1v(J2[Js(J «O s
sociei attee0 [ ) 1 13 ]3] «(0 s
Eaglish e[ 1[0 (] «] s

Pryaical Koo
caites— Athist

e o 121 [Ja0(O [ s
Cateece O J 1 J2[ N[ «J s
& oty Badl o[]\l(j 1[0 «O s

Committos
Vort o(J1{J2 0O «O s

At et e

thae o J ([ Ja(Js[] «[J s
B Fioase mdicate by & cheat sboridsr pov gpenes
the jsllowing setivitine

Yeo  Ke Activity
1] .2} wesematics Comests

1] 2] Sctesce Contests -
1] 23] Mdletss Coments

17 a0 Sssect Accemidins

10 2] wememettcs o Setence Gt
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