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SEICTION AND STORAGE OF PHYSICS EcUIPMErr 

IN OREGON HIGH SCHOOLS 

CHAPTER I 

iS'!M1Sìi 

aetors Iníluenclng Equipment Reguirennts 

There aro a number of factor8 which influence the 

amount of laboratory equipment and materials necessary for 
teaching a high-school physics eourse. Among these are the 

textbook, the pupils, the community, the size of the class, 
the number of demonstrations and pupil experiments, and tile 

degree of pupil participation in laboratory work. Though 

the use of a state-adopted textbook in Oregon tends toward 

standardization in course content from one school to 

another, the teacher's choice of laboratory manual may 

cause considerable variation. The needs, interests, end 

abilities of the pupils vary appreciably between schools 

as well as between different classes in the same school. 

The influence of the community varies because of social 

and economic differences between communities. The size of 

the class end the decision of the teacher as to what 

demonstrations to perform and what experiments to ask the 

pupils to do, and the number of pupils who work together on 

each experiment, aro the most important factors in deter- 
mining how much equipment is necessary for teaching the 



oou.re. 

This decision Is often difficult to make because 

economy of time and money favors the demonstration method, 

though the pupil-experimentation method has been iich more 

successful in developing problem-solving snd instrumental 

skills thsn has the demonstration method. iccorc1in to the 

Forty-sixth Yearbook of the National Society f the Study 

of Education (7, p.53), "Each method possesses certain 
unique values. Hence both are necessary, each to supple- 

ment the other, in every science course at every level." 

Individual laboratory work is to be pDof erred over 

cooperative work because the latter usually results in a 

lack of participation by some pupils. Lack of equipment 

may force some sort of group laboratory work. However, the 

number of pupils working on a given experiment should not 

exceed two, unless the inanipulatory activity involved 

requires more. In order to reduce the amount of equipment 

needo1, experiments may be arrarged so that no two groups 

of pupils are performing the same oxperïnt at the same 

time, but this method has the disadvantages of sacrificing 
the order of the laboratory sequence and being difficult 

to supervise. 

The physics teacher not only has all of the routine 

duties of classroom instruction, but in addition has the 

duties of se1octin, maintaining, and storing laboratory 
supplies and equipment. These additional duties aro very 
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1aboriou and t1mo-consumin because of the 1x&e smount of 

equipiîorit neces8ary for teaching physics. 

Much of the equipment used in teaching hiíh-schoo1 

physics may be constructed by the pupils and teacher as 

projects, irovidin that sufficient time and the necessary 

tools and supplies are available, Repair shops arid junk 

yards may serve as sources of materials or equipment1. A 

lack of funds to purchase needed equipment may often in- 

crease the load of extra duties imposed upon the physics 

teacher by forcinu him to devote undue time to the cori- 

struction of equipment for demonstrations or experiments 

which ho feels aro necessary for the course. Since funds 

are usually limited, it is very important that they be 

properly expended. Each proposed expendIture should be 

carefully considered to determine its potential educational 

value so that moro valuable items may be purchased berore 

less valuable ones. 

Statement 
2g.. Problem 

A study of the teaching conditions affoctin the work 

of science teachers in the State of New York (2, p.?) 

disclosed that nearly one-half of a group of 331 teachers 
reported inadequacies in science room furnishings, experi- 
mental equipment, or textbooks. In addition, 140 of 313 

teachers reported that they had no laboratory work at all. 
A recent study xrade by the United States Office of 



Education (13, p.41) found that the most frequently men- 

tioned problems reported by 715 hih schools in all parts 

of the nation were those related to equipment and supplies. 
The Department of Science Education of Oregon State College 

has received numerous requests for information concerning 

the minimum essentials in equipment and materials for a 

course In high-school physics. An answer to this quostion 

is sought by school administrators, science supervisors, 
and classroom teachers. 

There is little doubt that many high-school physics 

teachers are handicapped 'by a lack of equipment for use in 
conducting demonstrations and laboratory experiints. This 

lack of essential equipment reduces the role of the teacher 
to talking about science instead of being able to 

demonstrate science, and, eliminates the pupil participation 
so necessary to any science course, This lack of equipment 

has led to a great diversity in the content of the high- 

school physics courses and. in the training which the 

individual pupils receive. 
Another serious problem which coufronts many of the 

high. schools la that of proper storage of equipment and 

supplies after they have become the property of the school. 
Improper storage of equipment often results In the damaging 

of delicate instruments or in excessive corrosion of 

polished metal surfaces. Such damape reduces the useful 
life of the equipnnt and necessitates early repairs or 
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replacement. Such high repair and replacement casts of 

essential items prevent the acquisition of much desirable 
equipment. 

The recognition al' the need by high-school teachers 

for assistance in the selection and storage of equipment 

arid materials for teaching high-school physics prompted the 

writer to make this study. 

Purpose 2 ! Study 

A search of the literature revealed that master lists 
of apparatus for teaching high-school physics are avalab1e 

(11) and that lists have been published as a part of cor- 

tain laboratory manuals which include the equipment 

required for the prformanco of all of the lcioratory 
experiments in those particular manuals. There are also 

lists of minimum equipment which have been compiled by 

supply companies. The lists of the latter type usually 
includo tb.o equipment required for both laboratory and 

demonstration wox, but are generally based upon items 

which are sold by the company compiling the list, and are 

furnished primarily for the purpose of furthering the salo 

of the compys products. These lists place no dependence 

upon the use of local resources, nor are they fitted to the 

needs and interests of tb pupils or the requirements of 

the community. 

Many suggestIons appear in such literature as to how 



materials should be stored, but most of those apply to 

ideal situations rather than to the best utilization of 

existin facilities. 
It is the purpose of this study to determine the 

opinions of teachers in the field as to the minimum essen- 

tials in materials and equipment for teachin a high-school 

physics course. In order to make this study as useful as 

possible to the teachers of Ore.on, it is restricted to the 

State of Ore2on, the Oregon state course of study in high- 

school physics (19, pp.113-150), the state adopted textbook 

(10), and the laboratory manual by the same author (9). 

Procedures Used in This Study 

The OreCorl School Directory (16) was used in the 

preparation of a list of high schools in the State of 

Oregon in which physics was included in the curriculum. 

Lists of equipment and supplies were compiled by care- 
ful analysis of the state-adopted textbook in high-school 
physics, the physics laboratory manual by the same author, 
the Oregon state course of study in high-school physics, 
and various demonstration experiments in high-school 

physics. ¿. questionnaire was prepared using these lists 

as a basis. The physics teachers of the schools selected 
to participate in the study were requested to mark the 

number of items which they thought to be essential for 

teaching a class of twenty-four pupils, end to mark the 
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number of items which they thought to be desirable for 

teaching the same class. Those items which the teachers 

considered to be neither essential nor de8irablo were to 

be indicated as unnecessary. Blank spaces were left on the 

questionnaire for the addition of any other items which the 

teachers thought necessary or desirable. 
information concerning the storage of equipment and 

supplies was obtained from the literature ani from 

teachers responses to the questions, "Are storage facili- 
ties adequate?" arid "What should ad.e.quate storage 

facilities include?" 

The Oregon State Department of Education and the 

Department of Science Education of Oregon State College 

expressed interest in this study and examined the lists of 

oquipiient. The letter of transmittal which accompanIed the 

questionnaire as signed by the State Director of Secondary 

Education, the head of the Department of Science Education 

o Oregon state College, and by the writer. 

The questionnaires were nailed to the selected schools 

during IIaroh, 1951. A follow-up in the form of a postal 

card was sont as a reindor to those schools from which no 

reply had been received after a four-week period. 

Limitations Q Sfl! 

The fact that only about one hundred of the 224 stan- 
dard secondary schools in the state included physics in the 
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curriculum limited this study to 1es bhaxi half of the high 

8Ch001$ in Oregon. The length of the questionnaire was 

undoubted]- the most serious limitation placed upon the 

study. It was nocesary for the qiestiorrnairo to be long 
in order tLLLt iiiost of the equipiiaont and materials which 

mibt be necessary in teaching high-school physics would be 

included. Some of tue teachers indicated that they spent 
as much as three hours in completing their questionnaires. 

Teachers as a rule are required to put in long hours, and 

the science teacher must spend ìional tino in prepax'a 

tion of demonstrations and laboratory experiments; 

therefore, it was to be expected that many of the teachers 
would decide that thoy could not afford the time necessary 
í'or the completion of the questionnaires. 

he tondenoy to ask for more than that which is 

necessary in the hopes of having a reserve supply on hand 
may also have influenced some of the teachers in their 

reapon8o8. Th18 tendency on the part of a few teachers 

showed up in the range of the numbers or quantities which 
the teachers requested and it did not seriously affect the 
median and the mode. The median number of quantity 
requested by the teachers was used as a basis in developing 

the suggested list presented in Chapter IV. 



C1iPTRR II 

THE HISTORY OF PHYSICS TEACHING 

IN OREGON HIGH SCHOOLS 

The teaching of physics as a science in Oregon high 

schools developed from a subject known as "Natural 

Philosophy" which was taught in the earlj academies and 

high schools of the state. 
According to Bain (1, p.89) the second annual catalog 

or bulletin which was published he Umpqua Acadeir or 

tue school year 1856-1857 listed natural philosophy as a 

part of the curriculum. This is the earliest date for 
which the writer was able to find any information regarding 
the teaching of the subject in Oregon. 

The First Biennial Report of the Superintendent of 

Public Instruction of the State of Oregon (14, p.21), 
covering the piod from 1872-1874, contains the following 
cuotation by the State Superintendent: 

I have tried to ascertain the n.rniber of 
schools in the state in wbiob branches ars 
taught which are not required in a county 
certificate, but have been unable to obtain 
any correct information on that point. I am 
inclined to believe, however, from what I can 
gather froïa the (County) Superintendents! 
reports that there aro at least one hundred 
public schools in the state in which one or 
more of the following branches are taught: 
University Arithmetic, Algebra, eometry, 
Composition, Natural Philosophy, Chemistry, 
Bookkeeping, ar1 Physiology. 

There were 518 public schools of ordinary grade and 
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but 12 of advanced grade covered in this report. rnany of 

the schools of ord1nar: grade must have included soire of 

the above subjects in the curriculum. This saine report 
(14, p.34) lIsts Stee1es iourteen eeka as be1n tie first 
state-adopted textbook for natural philosophy. At this 
time physics was not taught on the high-school level as a 

separate science, but remained a part of the course in 

natural philosophy. This was not true on the college 
level, since the Corvallis State Agricultural College, 

during the school year 1373-1874, id a Schoo1 oÍ' Physics" 

(14, p.106). 3. L. Arnold was esident of the college and 

ofessor of physics at this time. 

Undoubtedly the early academies and high schools were 

lacking in equipment for teaching "natural philosophy". 

Cubberloy (8, p.46) wrote Ihat sorno lecture-table 
demonstration had become coiiion by 1350 in the better 
academies and high schools of the United States, and, after 

1370, laboratory instruction for studonta bogan to find a 

place for itself. There is little information in the 
literature concerning the equipment which was available in 
Oregon at this time, with the exception that Bishop Scott 
jrammar and Divinity School in Portland was reported 
(14, p,102) as "having philosophical and chemical apparatus 
unsurpassed in the state" during the school year 1873-1874. 

"The Sixteenth Annual Report of the Public Schools of 

the City of Portlañ, Oregon" (22, p.93), for the school 
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yeax' 1888-1889, lists physics as ari elective for pupils 

preparing for a ool1ee courso. This is the first instance 

in which the writer found physics to be included under that 

title in the high-school curriculum In Oregon. flowever, 

previous reports of the public schools of Portland were not 

available, and it is possïble that the subject might have 

been included in the curriculum of the Portland Pigh School 

at an earlier date. 

The University of Oregon catalog, for the school year 

1893-1894 (20, p.49), lists physics as a required course 

for entrance into the freshman class and the catalog for 

the school year 1895-1896 (21) gives a suggested course of 

study for secondary schools which lists physics as a course 

which will be accepted for credit towards admission to the 

universit . 

tIThe Twenty-Sixth Annual Report of the Public Schools 

of the City of Portland, Oregon" (23, p.76) gives tIi 

following description of the high-school physics course as 

4ven in 1898-1899: 

Avery's School Physics. One period, 
forty-five minutes per day; recitation and 
laboratory practice on alternate days. 
Subjects taught: properties of matter, 
aetric systen, and mechanics and its appli- 
cation to solids, liquids, and gasses. 

According to this report (23, p.74), there were 992 

children registered in the Portland Hi. School during the 

school year 1898-1899 and 159, or sixteen per cent, of 
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those reistered w'ere enrolled in physics. 
The "Rules Governing the Staardizing and Accroditing 

of Secondary Sohoolstt (17, t.90), wach were adopted by the 

Oregon State Board of Education on November 1, 1920, state: 

If general science, biology, or physiology 
and botany, physics, az chemistry are all 
offered, the school must have the apparatus as 
given for the different subjects in the lists 
of apparatus which will be found following 
these rules. Every high school must offer 
courses in at least two of these subjects. 

The explanatory thfonation accompanying the list for 

teaching physics stated that the list was prepared by 

. p. Stauffor f Lincoln H1gI School, Portland, Oregon, 

and the list was 1are1y taken from a laboratory manual. 

This list was prepared for a class of four to eight pupils 

and the total cost of the apparatus was 25B.98 based upon 

the prices quoted in a catalog published In 1919. 

The Qreon State Course of Stucly In HIgh-soioo1 

Science, published in 1937 (18, pp.86-92), contaIns a list 
of ziinImum equipment required for teaohinß a clas$ in hih- 

school physics of from ten to twelve pupils. This list 
contains both demonstration and laboratory apparatus ar1 

supplies and Is based upon the state-adopted textbook and 

the accompanying laboratory manual in use at the time of 

publication of the list. 
The peak enrollment in high-school physics in the 

Unit. States, based upon percentage of enrollment, was in 

1895. Table I (26, pp.28-29) shows this peak and a 
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following steady decline in the percentage of pupils en- 

rolled. Beginning with 1910 the percentage of pupils 

enrolled is based upon the number of pupils in schools 

wbich reported studies to the United State Office of Educa- 

tion. In previous years, the per-ontage was based upon the 

total number of pupils in all of the public high schools of 

the nation. 

TABlE I 

REGISTRATION IN HIGH-SCHOOL PHYSICS IN TI UNITED STATES 

Year 
Number of pupils 
in bigh school 

Number of pupils 
enrolled in physics 

Per cent 
enrolled 

1890 202.965 46,184 22.21 
1895 350,099 79,720 22.27 
1900 519,251 98,846 19.04 
1905 679,702 106,430 15.66 
1910 739,143 107,988 14.61 
1915 1,165,495 165,854 14.23 
1922 2,155,460 192,380 8.93 
1928 2,896,830 196,402 6.85 
1934 4,496,514 281,928 6.27 

The United States Office of Education reports similar 

studies made in 1947 and 1948. The 1947 study (13, p.8) 

reported that ,036 pupi].8 of a total enrol1xnt of 164,551 

pupils registered in the reporting schools were enrolled in 

physics. The per cent enrolled in b.igh-school physics in 

this test sample was 5.49. The study made in 1948 (24) 

reported a further decline in percentage of pupils en- 

rolled. Two hundred ninety-one thousand four hundred 
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seventytbree pupils of a total enrollment of 5,399,452 

pupils, or 5.40%, were reported as being enrolled in the 

physics course. 

t should be noted that the percentage of total en- 

roilment is based upon the number of pupils reisterod in 

grades nine throußh twelve and that, although the percent- 

ago of pupils enrolled in physics is now only one-fourth of 

what it was in 1895, the total number of pupils enrolled 
has increased many times since then. 

Similar data for the Stato of Oregon were not avail- 
able for the period from 1890 to 1930, but it is likely 
that the percentage of pupils enrolled in high-school 

physics in Oregon declined in the same manner. Table II 
is a compilation of the reported enrollments in physics 

and in applied physical science from the biennial reports 
of the Stato Superintendent of Public Instruction of the 

State of Oregon (15) for the period from 1930 to 1950. 
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TABLE II 
ENROLThIENTS IN PHYSICS AND PHYSICAL SCIF.NCZ 

IN OREON HI3H SCHOOLS 

School Enrollment Por cent Enrol1nnt in Por cent 
Year in Physics of total Physical Science of total 

1930-1931 3.339 2.74 -- -- 
1931-1932 1665 3.29 -- -- 
1932-1333 1691 3.05 -- -- 
1933-1934 2913 5.26 -- -- 
1934-1935 2279 3.95 -- 
1935-1936 2726 4.67 -- 
1936-3.937 2603 4.33 -- -- 
1937-1938 2770 4.46 -- - 
1935-1939 2341 4.53 -- -- 
1939-1940 2793 4.45 -- -- 
1940-1941 2419 3.95 85 0.13 
1941-1942 2151 3.56 959 1.59 
1942-1943 2289 4.00 300 0.53 
1943-1944 2687 4.91 157 0.29 
144-1945 2496 4.42 227 0.41 
1945-1946 2636 4.21 248 0.39 
146-1947 2743 4.43 467 0.75 
1947-1948 2513 3.92 738 1.15 
1948-1949 2466 3.78 477 0.73 
1949-1950 2406 3.61 655 0.98 

It is apparent from Table II that the percentage 

enrollment in higja-school physics from 1930 to 1950 fluc- 
tuated from year to year. This fluctuation was probably 
de to the small number of pupils enrolled or to the 

practice of some small schools of offering physics and 

chemistry on alternate rears. The percentage enrolled in 
physics in Oregon is below the national average. During 

the school year 1950-1951 approximately 100 of the 224 

standard high schools in the state offered the course as a 
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part of the curriculum. 

During recent roars there has appeared a combined 

course in physical sc .. once which includes subject matter 
from both physics and chemistry. Th18 course is generally 
tauc;ht in the $naller high school3 of the citate which lack 

space and equipment required for a science laboratory and 

solve the problem by offering a combined course without 

laboratory experience on the part of the pupils. Since 

this subject was only recently introduced into the smaller 
high schools of the state which did not formerly include 

physics in the curriculum, it is nst likely that ita in- 
troduction has bad little influence on the decline of the 
proportion of pupils atu4ng physics. 

Steelnian (27, p.85) listed the following factors which 

miht contributo to the low enrollment in chemistry and 

physics: 

1. The present offering does not provide adequately 
either for the needs of the students who do not intend to 

study science further, or for the science-talented students 

who are capable of rigorous work and do intend to continue 

in science. 

2. The crowded secondary school curriculum does not 

permit the displacement of other subject areas. 

3. College entrance requirements commonly require 
only one unit in science. 

4. Many schools lack adequate equipment, methods, 
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and teaching personnel. 

KO matter what has caused this doeline in the percent- 

ae of pupils enrolled in physics 1 chemistry, it is 
apparent that the decline continues. Enrollment in corn- 

bined courses of physical soienc, however, is expected to 

increase. The orty-sixth Yearbook of the National Societ 

for the Studj of Education (7, p.191) lists as reasons for 

this expected increase "Recognition of the superior 

possibilities of a composite physical science course 

in contributing to the aims of general education, and the 

disposition of colleges to recoize the physical science 

coarse as a bonafide co11ee-entrance unit for the non- 

science major". 
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ChAPTER III 

THE STUDY 

Significance of the Study 

The primary purpose of the study was to prepare a 

suggestive list of equipment and materials whioh could be 

used by high-school physics teachers in evaluating the 

stock of equipment which they now have on hand and in 

determining what items of equipment should be secured to 

make their physics course more complote. The study also 

gathered information concerning the storage of the equip- 

mont arid materials used in teaching high-school physics. 

This information is rosented as a uide for proper storage 

of equipment and materials. 

Methods Used in Securing the Information 

Since no one is more aware of the requirements for 
teaching a given ourse than the classroom instructor, it 

was decided to obtain the opinions of teachers in the field 
as to their requirements for teaching high-school physics. 
A questionnaire containing one pago of general questions 
covering the teaching of physics and nine pages on which 

443 specific items of quipment and materials were listed 
was prepared by the writer. 

The lists of equipment and materials were derived from 
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a careful a1y$1s of the state course of study in high- 

school physics (19, pp.113-150), the state-adopted textbook 

(10), the physics laboratory manual by the saine author (9), 
and from various lists of diontration exporiinertB. The 

lista of equipment and materials Included tho$e itern3 which 

were mentioned in these sources with the exceptIon of cor- 

tain expensive iterna which could be borrowed from local 
sources. The equipment and materials wore divided into a 

nuither of categories or liste in order to facilitato fill- 
Ing out the questionnaire. These lists were as follows: 
(1) Equipment for laboratory xporiments, (2) Equipnnt for 
lecture demonstrations, (3) ;laasware, (4) Cheiicals for 
pupil experiments, (5) Chemicals for lecture demonstra- 

tions, (6) Tools, (7) MIscellaneous supplies, (B) ;;ire, 
and (9) Materials iich can be purchased locally. 

The teachers of the partIcIpating high schools wore 

requested to indicate the number or amount of each item 

which was considered to be the minimum o8sontial require- 
monts for teaching physics bo a class of twenty-f our 

pupils and to indicate the number or amount which was 

corsidered desirable for teaching the saine o].ass. Items 

for which the teachers had no use were to be marhed as 

unneoess.ry. Blank spaces were loft at the end of each 

list for the addition of items by the teachers. 

The questionnaire and a letter explaining the purpose 
of the study were mailed to seventy-five selected high 
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schools in the State of Oregon during Maxoh, 1951. CopIes 

or the letter arx. the questlorrnaire appear in Appendices A 

and B. A follow-up th the form of a postal card was eit 
as a reminder to those 3chools from v.tìloh no reply had been 

received after a four-week period. Forty-two replies, or 

fifty-six er cent of the total number of questionnaires 

which had been sent out, were received. The first page, 

containing the general information about teaching physics, 
was! usable in all of the returned questionnaires, although 

answers to certain specific questions had been omitted by 

a few of the toacher8. Three teachers completed only the 

first page of the questionnaire and indicated that they did 
not have time to complete the remainder or considered 

themselves not qualified to voice an opinion as to what 

their requirements might be. Two of the returns were 

received at too late a date to be included In the tabula- 
tion of the equipment and materials section. One return 
was based upon a class of ten pupils instead of the re- 

quested twenty-four and, with the exception of the page of 

eneral Information, was not used. 

Treatment of the Data 

The data obtained from the page of general information 
were tabulated as the number of replies received for which 

ari average, a median, and a mode were determined. The 

lists of equipment and materIals were tabulated to include 
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the number of responses per item, the range in tbe number 

of items requested, the median number of items requested, 

and the mode. In oases where the median was in terms of a 

fraction of a specific iter, .t was raised to the next 

whole number if the fraction was equal to one-half or more; 

otherwise the fraction was dropped. 

The original intent of the study was to determine the 

differences in equipment and materials requested by 

teachers from different sizes of schools. It was proposed 

to place the schools into groups based upon the enrollment. 

After making the necessary adjustments in the three-year 

and five-year high schools to a four-year basis, an ex- 

animation of the daba indicated that there was no consis- 

tent difference between sizes of schools. It is very 

probable that basins the questionnaire on a class of 

twenty-four pupils tended to erase the differences in 

opinion which would have existed had it been based upon 
the number of pupil$ aotul1y enro11e1 in the claseos. 

Tabulation of tue Data 

The group of forty-two high schools which returned 
questionnaires was ciposed of seven three-year, thirty- 
three four-year, and two five-year high schools. The 

length of class period varied from fifty to sixty minutes. 

The average length of class period was 54.95 minutes and 

the median a. the mode were both fifty-five minutes. 
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Administrative requirements usually restrict the 

laboratory period to the same sount of time as other class 
periods. Double periods have occasionally been used for 

science laboratories, but have led to difficulty in 

scheduling tim to fit in 'ith other couxses on the hi;h- 
school level. ;ise (23, p.13) found that hirh-school 

teachers preferred a ninety-minute laboratory period and 

high-school principals favored a sixty-minute period. 
The teachers r responses to the questions on the page 

of general information are tabulated In Table III. It is 
apparent from this table that approximately twenty-five per 

cent of the reporting schools do not offer a course in 

physics every year. In all but one of the schoDis in which 

physics was not taught each year, it was reported as being 
alterned with chemistry. About fifteen per cent of the 
reporting schools indicated that a combined course in 
physical science was taught. Less than one-half (forty- 
five per cent) of the teachers reported that the storage 

facilities for equipment and materials used in teaching 
physics were adequate. rphe number would probably be soine 

what smaller if the schools had the materials ori hand which 

the teachers indicated as being necessary or desirable. 



TABLE III 
GENERAL INFORMATION CONCERNING THE TEACHING OF PHYSICS IN OREGON HIGH SCHOOLS 

Question Yes No Por cent yes 

Is physics taught each year? 3]. II 7.8 

Is physics alternated each year with chemistry? 10 27 27.0 

Is a combined course in physical science taught? 6 33 15.4 

Do you use special laboratory periods? 12 23 34.3 

Do you use a specified number of periods each 
week for 1aborator? 8 22 26.7 

Is the laboratory period provided when needed? 33 2 94.3 

Do you use demonstrations durin class periods? 38 0 100.0 

Do you use teacher demonstrations? 40 0 100.0 

Do you use pupil demonstrations? 29 8 78.4 

Do you use pupil-teacher demonstrations? 26 7 78.8 

Do you use a single text? 34 7 82.9 

Do you use a laboratory manual? 26 15 63.4 

Are storage facilities adequate? 19 23 45.2 

CA 
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Tables IV through XII show the teachers' responses for 

each item appearing on the lists or equipment and 

materials. The limitation placed upon this study by the 

length of the questionnaire is indicated by the decreasing 

number of teacher responses per item from the first to the 

last page of the lists. A number of teachers indicated the 

actual time which they spent in filling out the question- 

naire. This time varied from one and one-quarter hours to 

three hours. 

There were certaIn items on which the teachers were 

reluctant to indicate their opinions. It is likely that 
lack of famIliarity with the Item or failure to recognize 

the item under the name used in the questionnaire con 

tributed to the relatively low response to sorno of the 

it ems. 

The lists of equipment and materials were prepared in 

such a manner that items which were included in the list 
for laboratory experimeriti were not included In the lists 
for lecture dxnonstrations. An exception to this Is the 
demonstration generator which appears in both lists. Since 

only one was requested in each section, the reconnended 

list contains only one of this type of generator. 

Tables IV and V contain Items of equiprrnt which are 

used in the laboratory and in lecture demonstrations. It 
was anticipated that the teachers might assume that because 

certain items were listed under demonstrations that the 



TEkCRERS' OPINIONS O1' {E AáOUNT OF EQUIPMENT REQUflED FOR USE IN PUPIL EXPENTS 

Minimum requirements Amount desirable 

Item Replies Range Mode Median Replies Range Mode Median 

Ammeter, A.C., O-15 amperes 36 1-6 1 2 36 1-12 12 6 
Ammeter, D.C., O-10 amperes 35 1-12 1,6 3 3I 1-12 6 6 
Aspirator bottle, 500 cc. 31 0-6 1 1 31 0 1 
Balance, compression spring, 250 gin. 32 0-12 0,6 h 33 O-2h 12 6 
Balance, sensitive to 0.01 gin. 3h O-12 1 1 32 0-12 1 2 
Balance, spring, 250 gin. 33 O-2h 6 b 35 O-36 12 7 
Balance, spring, 2000 gin. 35 O-2h 6 6 35 0-36 12 10 
Balance, spring, 30 lb. 33 0-6 1 1 31s. O-12 1 1 
Balance, trip w! th agate bearings 30 0-12 1 2 30 O-12 6 b 
Balance support and clamp or 

meter stick 
Barometer , aneroid 
Barometer, mercurial 
Battery jar, 1 gallon 
Battery jar, 1 quart 
Battery, storage, 6 volt 
Battery stand and clamp 
B battery, 90 volt 
Bell, electric 
Binding posts 
Block, aluminum, rectangular 
Block, lead, rectangular 
Bunsen burner with rubber tubing 

and wingtop 
Calorimeter, aluminum 

35 1-12 6 b 3h l-2h 12 11 
:36 0-1 1 1 32 1-6 1 1 
3h O-2 1 1 33 0-5 1 1 
3h l-12 1 3 3h O-12 6 6 
36 0-12 0,2,6 2 35 0-18 12 b 
32 0-15 1 1 35 0-25 1 1 
30 O-b O O 30 0-6 0 0 
31 0-5 0 1 3h O-12 O- I 
36 1-12 6 b 32 O-2h 12 6 
28 0-100 2h 12 29 0-200 b8 2h 
3h 0-12 1 3 33 O-2h 12 6 
3h 0-12 0,1,2 2 33 0-2h 12 6 

36 2-2h 6 6 3h 2-2h 12 12 

35 0-12 6 b 33 0-15 12 6 



TABLE IV (Continued) 

TEACHERS' OPINIONS ON THE AMOUNT OF EPT REQUIRED FOR USE IN PUPIL EXPERDOENTS 

Minimum requirements Amount desirable 

Item Replies Range Mode Median Replies Range Mode Median 

Calorimeter, brass 
Calorimeter, electric 
Caliper, micrometer 
Caliper, vernier 
Catch bucket 
Clamp, burette 
Clamp, C type 
Cl&rip, meter stick 
Clamp, pendulum 
Clamp, screw (for rubber tubing) 
Clamp, test tube 
Clay triangle 
CoelTicient of expansion apparatus 
Compass, magnetic 
Compass, pencil 
Compass needle 
Composition-of-forces board 
Connectors, brass 
Conversion chart, English and 

metric units 
Cylinder, aluminum (density) 
Cylinder, brass (density) 
Crucible, porcelain 
Daniel? cell 
Demonstration cell 

3 O-12 O i 36 O-21. O i 

33 0-12 0 0 33 0-6 1 1 

3 1-1f; 1 2 33 1-12 6 6 

:36 1-1g i 3 3Li, 1-12 12 6 

32 0-12 6 1 33 O-ls 12 6 

33 l-21 6 6 31 2-36 32 12 

29 0-12 6 6 29 O-1g 12 12 

34 O-2I 6,12 6 32 O-2h 12 12 

3? 0-12 1 3. 30 O-2h 6 6 

33 O-SO 6 6 32 O-SO 12 12 

314 O-2I 12 8 3 O-2t 12 12 

31 O-21k O 2 3 O-2 O 6 
31t 1-12 1 3. 33 1-12 6 ii, 

3I O-2h 6 6 32 o-18 12 10 
30 O-21 O i 29 O-2h o 2 

32 0-12 1 2 29 0-2I 2,32 
31 0-2h 1 i 31 O-12 6 
2 O-I8 O 6 26 O-1.8 O U 

33 o-Ii 1 1 31 0-12 1 1 
3I 1-12 1,6 14 32 0-ls 12 7 

3h O-12 1,6 3 32 0-114 12 6 
30 0-214 6 6 31 0-36 0,12 12 

32 0-6 1 1 33 0-6 1 ir 
32 0-12 1 1 33 0-12 1 1°' 



TAILE IV (Coutinued) 

TEACHERS OPINIONS ON THE AIIOUNT OF' EQUIPMENT REQUIRED FOR USE IN PUPIL FIPERIMENTS 

Minimum reu1remeuts Amount desirable 
Item Replies Range Mode Median Replies Range Mode Median 

Dividers , nìeasuring 
Drr cell, l volt (flaahlighi) 
Dr, cell, volt (etandard no. 6) 
Electrolysis apparatus 
Evaporating dish 
Forceps 
Fuses (various types) 
Galvancmieter, demonstration type 
Galvanoneter, student type 
Galvanoscope 
OerLerator, denonstration type 
Glass bulb (specific gravity) 

s cars ( inclined plane) 
Rot water beater (model) 
Hydrometer, battery jar 
Hydrometer, for liquids heavier 

than water 
Hydrometer, for liquids hightor 

than water 
Hygrodeik 
Hygrometer 
Inclined ple apparatus 
Jolly balance 
Key, cOflt*ct 

Lanp, carbon filament, 16 c.p. 
Lamp, carbon filament, 32 c.p. 

31 O-2I. O 2 31 O-2h 12 6 
32 0-12 C O 31 O-2h o i 
313 2-36 12 12 31 l-IiB 12 12 

33 0.-14 :ì. i 3]. 1-6 i i 
32 O-2i 6 6 30 0-36 12 12 
34 O-2h 6 6 31 O-2). 12 12 
31 O-21k 6 6 32 0-36 12 12 
3 O-2 i 1 30 O- i i 

3s O-12 6 3 36 0-12 6 6 
3S O-12 i 1 29 0-12 0,1,12 2 

314 0-2 1 1 28 0-6 1 1 
31.i O-12 1 1 3)-L O-12 12 
314 0-12 6 3 30 0-32 12 7 
32 0-2 0 0 30 0-6 0,1 1 
33 0-6 1 1 31 0-12 1 3 

35 0-12 1 1 30 0-12 6 1. 

36 0-32 1 1 29 0-12 6 
31 0-1 0 0 29 0-2 0 0 
31 0-1 1 1 26 0-3 1 i 
314 0-32 1 2 30 0-12 12 6 
31 0-12 O i 29 0-12 0 1 
3I 0-12 6 31 O-2i 12 12 
32 0-12 1 1 29 0.-12 12 
32 0-6 1 3. 29 0-12 1,12 2 



TABI IV (Continued) 

TEA.CFERS' OPINIONS ON THE AMOUNT OF EQUIPMENT REQUIRED FOR USE IN PUPIL EXPERIMENTS 

Mirdmmi requirements Amount desirable 

Item Replies Range t(ode Median Replies Range Mode Median 

L&np, fluorescent with aocket 31 0-6 1 1 29 0-12 1 1 
Lamp board with sockets 31 0.-6 1 1 28 0-12 1,6 
Lcna, double convex, 5cm0focal length 3L O-18 I 2 29 0-36 6 6 
Lcu, double convex, lOcm.rocal length 31 1-18 3. 2 29 l-2I 6 6 
Lens, double convex, 30cm. focal length 3h O-12 i 2 30 O-21. 6,12 6 
Lena, nagni.fing with handle 3h O-12 i i 31 0-12 6 
Lena bolder 3h O-2t; i li 29 O-2h 12 12 

LLe,ht box 32 0-12 1 1 29 0-12 1,6 2 

Magnet, bar 3 l-2h 6 6 29 4-2 12 12 

Maet, horseshoe 3S 1-12 6 6 29 l-2h 12 12 
Measure, 2. qrt 32 0-10 1 1 27 O-12 i 2 

Metal cup (highly polished for 
determination of dew point) 3]. 0-6 1 3. 2? 0-12 1 1 

Meter stick, English and metric units 3 1-21 6 6 29 1-36 12 12 
Metronome 31 0-2 1 1 30 0-12 1 1 
irror, plane 31 1-12 6 6 29 1-2h 12 12 

iLrror, concave-convex 31 l-12 i 3 29 1-21 12 6 
Millianeter 31 0-6 1 1 27 0-12 1 1 
Motor, A.C., * 1.p. 28 0-3 1 1 31 0-6 1 1 
Motor, P.C., 1/3 h.p. 30 0-2 1 1 32 O-6 i i 
Motor, deriionstration type (st. Louis) 33 l-]J 1 1 28 l-12 1 
Optical bench 31 O-12 1 1 29 0-12 12 6 
Overflow can 3h 0-12 6 29 0-lS 12 12 
Pendulum, ith metal and wooden bobs 3h O-12 1 2 31 0-12 12 b 
Prony brake 30 0-3 1 1 30 0-6 1 i 
Protractor 35 O-2h 6 6 30 0-30 2h 12 
Pulley, single sheave 35 0-2h b,6,12 5 32 O-2h ).2,2b 10 



TABLE IV (Continued) 

TECHE5' OPINION5 ON THE AMOUNT OF LÇUIPMLNT REQUflUJ) FOR USE IN PUPIL EXPERIMENTS 

Mininum requireznent Anount de irable 
Item Replies Rance lLodø Median Replies Range Mode Median 

Pulley, doublE sheave : 3I O-2I 1,6 32 O-2I 21. O 

Pulley, triple sheave 3I O-21 6 b 31 O-21. 12 0 
Reflector, parabolic 30 0-2 1 J. 30 0-12 1 1 
Relay, telegraph 314 0-12 i i 30 0-12 1 2 
Resistance box 3S O42 i 2 31 0]2 6,12 
Rheostat, ; anp. (10 ohms) 33 0-12 1 1 30 0-12 6 b 
Rinstand, with 3 rings 33 l-2b 6 6 29 l-2b 12 22 
Rods for torsional apparatus 28 0.-12 O i 23 O-2b o i 
Ruler, English an.ì itric uriith 31 O-2b 6,12 6 30 0-30 2h 16 
Scale pans 27 0]2 O 2 26 O..2b O b 
Screen, ground glass 31 0-12 1 2 29 0-12 1,12 2 
Screen, holder 32 0-12 6 b 29 0-12 12 6 
Slidewire 29 0-12 1 1 26 0-22 0 2 
Sling psychretex 32 0-2 0 1 31 0-6 1 1 
Speed (revolution) counter 31 0-2 1 1 30 O-b i i 
Starting rheostat 27 0-2 1 1 30 0-6 1 1 
Steen boiler 3l O-12 i 2 31 0-12 1 b 
Stop watch 31 O-b 1 1 30 0-10 1 2 
Switch, knife 3h O-18 £ 6 31 0-36 32 12 
Switch, push button 0-12 6 6 31 0-2h 22 22 
Te:qerature resistance coil 29 0-6 1 1 30 0-12 0 1 
Telegraph key 33 0-12 1 2 31 1-12 1 3 
Te1eraph sounder 3h 0-22 1 2 31 112 1 3 
Therrnouieter, -10° to 1100 C. 35 1-2h 6 6 30 1-25 12 12 
Thermometer, -5 to 2500 C. 33 0-10 1 1 33 0-15 2 2 
Thermometer, 300 to boo° F. 33 O-lO 0 1 33 0-20 0 1 \O 



TÂLE IV (Concluded) 

TEACHERS' OPINIONS ON T} AMOUi OF EÑUIPMENT RLQUIRED FOR USE IN PUPIL EX1RIMLNTS 

M1nimiu equirernents Amount desirable ____ 

Item Replies Re Mode Median Replies iange Me Median 

Thermos bottle 30 O-Ii i i 3h O-6 i i 
Torsional apparatus 29 0-6 0 0 33 0-12 0 1 
Towels 21 O-21k O O . 23 O-2i O O 
Tri.ode vacuin tube and receptaie 29 O-21t i i 29 0-12 1 1 
Tripod 29 O-2i 6 6 28 O-2h 12 11 
Tuing fork, 26 C 3 112 i 2 31 l-12 2 h 
Tuning fork, 320 :E 3; 1-12 3. 2 31 1-12 2 Ii, 

Tuning fork, 331j G 3 1-12 1 2 31 1-12 2 
Tì.ning fork, i2 C' 35 1].2 i 2 31 1-12 2 
Vacu punip 33 1-2 1 1 31 1- 3. 1 
Vibrograph 30 o-b i i 27 O-( i 1 
Voi.meter, 0-150 vOlt8 A.C. 33 1-6 1 1 30 1-12 1,2 
Voltmeter, O-10 volts D.C. 314 1-12 1 2 30 1-12 32 6 
Water pan 26 0-12 0 3 25 0-20 32 6 
Vater trap Lor steam boiler 32 0-214 1 3. 31 0-214 32 14 

Wei6hts, avoirdupois, i to 5 lbs. 33 0-20 1 1 32 0-20 2,6 2 
Weights, metric, 1 to 1000 grns. 35 1-13 1 3 30 2-3.2 32 6 
Weights, precision, to 100 gms. 33 0-12 3. 1 30 0-15 1 3 
eihts, slotted with hanger (set) 32 0-12 2 2 29 0-214 12 6 
heatstone bridge 33 0-12 1 1 32 0-12 1 14 

wheel and aile 314 1-12 1 1 31 1-12 32 14 
Wire gauze, sbes tos center 314 0-214 6 6 32 0-214 32 32 
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An attempt was 
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only one each of tbse items as noces- 

ras found that the median number re- 
one, the range in the number of items 

that some of the teachers would use the 

exp erinìonts. 

made to eliminate all duplications of 

items from the lists. There are, however, certain items 

which can be included under other headings. ?or example, 

both the Hygrodeik and the sling psychrometer are f oms of 

hygrometers. In this particular instance the Hygrodeik was 

listed as unnecessary by a majority of the teachers, but a 

cling psychrometer was listed as essential. The hygrometer 

listed as being recommended tri Chapter IV la a sling 

psychrometer. 

On flashlight was found to be essential. Most of the 

teachers assumed that the batteries were included as a part 

of the flashlight, while a few did not make such as assump- 

tion. Th1s difference was used as a basis for listing the 
items as "flashlight with batteries" in the recommended 

list. 

Since the torsional apparatus was determined as 

desirable but not essential, the rod forthe torstonal 
apparatus, although determined as essential, was dropped 

from the recommended list of minimum equipment. 

The relatively few responses to the item "towels" may 

be explained in that many teachers Indicated in the 



TABLE V 

TEACUERS' OPINIONS ON THE AMOUWr OF EQUIPMENT REQUIRED FOR USE IN DEMONSTRATIONS 

Mininwa requirements Amount desirable 

Item Replies Range Mode Median Rep1ie Range Modo Mediar 

Airplane, toy 27 0-1 0 0 31 O-3 i i 
Baroscope (for demonstrating 

buoyancy of air) 27 0-3 0,]. 1 32 0-6 1 1 
Bicycle pump 27 0-1 1 1 30 0-2 1 1 
Bimetallic bar 28 0-2 1 1 30 O-lj i i 
Bucket and cylinder (Archimedes) 30 0-3 1 i 27 0-8 1 1 
Cartesian diver 29 0-6 J. i 31 0-6 1 J. 

Cathode ray oscilloscope 28 0-1 1 i 31 O.2 i i 
Circuit breaker, electromagnetic 27 0-]. i i 29 0-6 J. i 
Circuit breaker, thermostatic 2S O-1 i i 28 0-6 i i 
Color disk 31 0-1 i i 28 0-2 1 1 
Condenser, autonobi1e 30 0-2 1 J. 31 0-6 1 1 
Condenser, rariabie 32 0-2 1. 1 27 0-12 1 1 
Cryophorus (i'or demonstrating 

freezing by evaporation 30 0-1 1 1 29 0-]. 1 1 Electroscope, sEtal leaf 3 1-6 1 1 27 1-6 1 1 
Electroscope, pith ball 33 0-6 1 1 29 0-6 i i 
Electroscope, vacium tube 28 0-1 0 0 31 0-2 1 i 
Ele ctrostatic machine (Vimshurst) 29 0-]. 1 1 30 0-2 i i 
Electric fan 23 0-1 1 1 30 0-2 1 i 
Extension cord 33 0-6 1 1 28 0-12 1 2 Filter, colored glass 31 0-6 1 1 29 O-2I i i 
Filter, ultraviolet 29 0-3 1 1 31 0-6 1 1 Filter, Wratten A (yellow) 28 0-3 1 1 30 0-6 1 J. 

Filter, Wratten B (green) 29 0-3 1 1 31 0-6 1 J. 



TABLE V (Continued) 

TEACHERS' OPflIONS ON THE AMOUNT OF EQUIFMrNT REQUIRED F USE IN DEMONSTRATIONS 

Mininium requirements Amount desirable 

Item Replies Range Mode Median Replies Range Mode Median 

Filter, Vratten C (blue) 28 0-3 1 1 30 O-6 i i 
Filter, Wratten G (red) 28 O-3 i i 30 0-6 1 1 
Flashlight 30 0-1 3. 1 30 0-6 J. 1 
Funnel, metal, 6 inch 30 0-6 1 1 30 0-12 1 1 
Generator, A.C. 2 O-1 i 1 31 0-3 1 1 
Generator, automobile 2I O-1 O O 31 0-3 1 1 
Generator, demonstration 29 0-1 1 1 27 0-1 1 1 
Generator, mechanical 28 0-1 1 1 29 0-3 1 1 
Governor, steam engine (model) 2S O-3 i 1 32 0-6 1 1 
GJXO8COpe 3 O...3 i 1 29 0-6 1 1 
Hydraulic press (model) 30 0-1 1 1 30 0-3 1 1 
Induction coil 31 1-3 3. 1 30 1-6 1 1 
Lanp, neon glow, 2 watt 2 O-6 1 1 29 0-12 1 1 
Laiup, sodium vapor 2I O-6 i 1 31 0-12 1 1 
Leyden jar 3]. 0-6 1 1 31 0-12 1 2 
Magdeburg hemispheres 31 O-1 1 1 29 O-1 i 1 
Magnet, amico 29 0-12 1 1 27 0-6 1 2 
Magnet, cylindrical bar 28 O-2h 0,1 1 29 0-12 1 1 
Microphone, carbon granule 28 0-2 1 1 30 O-Ii 1 1 
Microphone, condenser 28 0-2 0 0 32 O-Ii 3. 1 
Microphone, crystal 29 0-2 1 1 30 0-14 1 1 
Microphone, moving coil 28 0-2 0 0 30 O-li 0 1 
Microscope 26 0-12 1 1 31 0-214 1 1 
Lirror, flexible metal 27 0-6 1 1 33 0-12 1 1 
Motor, water 23 0-2 1 1 32 0-6 1 1 
Motor-generator demonstration unit 23 0-1 1 1 31 0-2 1 1 
Newton' s ring apparatus 26 0-3 1 1 31 O-6 1 1 ' 



TABLE V (Continued) 

TEACHERS' OPINIONS ON THE AMOUNT OF EQUIPMENT REQUIRED FOR USE IN DEMONSTRATIONS 

- Mininiurn requirements Amount desirable 

Item Replies Range Mode Median Replies Range Mode Median 

Organ pipe 
Pendulum bob, Foucalt type w/auspension 
Phonograph turntable 
Photoelectric cell 
Photieter, bunsen 
Polaroid disk 
Plumb bob 
Pneixnatic trough (glass) 
Pressure gauge (Bourdon type) 
Prism, hollow glass 
Projector, lantern slide 
Pyrometer, portable hand type 
Pump, compression (glass model) 
Pump, force type (glass model) 
Pump, lift type (glass model) 
Radiometer, Crookes 
Rectifier, tungar 
Reflector, automobile headlight 
Rod, glass 
Rod, hard rubber 
Radio tube, type 27 
Radio tube, type 30 
Radio tube, type 37 
Radio tube, type 76 
Resistor, 10 watt, 200 ohm 
Resistor, 10 watt, 1600 ohm 
Rotator, hand operated 

28 0-2 1 1 31 0-8 1 1 
30 0-1 0 0 3h o-1k 1 1 
28 0-1 0 0 33 0-1 0 0 
2 O-2 1 1 32 0-1 i 1 
31 0-6 1 1 31 0-12 1 1 
30 0-6 1 1 30 0-12 1 1 
26 0.-6 i ï 32 0-12 1 1 
31 0-6 1 1 3l O-12 i i 
29 0-3 1 1 30 0-6 i 1 
30 o-L1, i i 32 0-12 1 i 
27 0-1 1 1 30 0-1 1 1 
29 0-2 0 0 31 0-6 1 1 
29 0-2 1 1 30 0-6 1 1 
30 0-2 i 1 2S O-6 i 1 
30 0-2 1 1 2 O-6 i i 
31 0-2 1 1 31 0-6 1 1 
28 0-2 1 i 32 O-1. I 1 
28 o.-ì. O O 3h O-6 i i 
30 0-12 1 2 28 O-2h 1 3 
31 O-]2 I i 28 O-2L 1 3 
2 O-6 i i 2d O-12 i 1 
2S O-6 1 i 20 0-12 1 1 
2 o-6 i i 28 0-12 1 1 
2 O-6 i 1 28 0-12 1 1 
2S O-S i i 2h o-io i i 
2 O-3 I 1 2I O-6 I 
3]. 0-2 1 1 27 0-6 1 



TABLE V (Concluded) 

TEkCHSt OPThIONS ON THE AMOUNT OF EQUIPMENT REQUIRED FOR USE IN DEMONSTRATIONS 

Miniini requirements Amount desirable 

Item Replies Range Mode Median Replies Range Mode Median 

Savartts w1eel 
Siren disk 
Sor. ometer 
Specific gravity stick 
Spectrometer 
Speedome ter, automobile 
Stroboscope 
Switch, single pole, double thr 
Switch, double pole, double throw 
Switch, double pole, single throw 
Switch, rotary 
Switch, toggle 
Syringe bulb 
Thermocouple 
Thermometer, air 
Thermometer, niaximn-nthiimum 
Trans former 
Transformer core 
Tunin forks, one pair mounted in 

resonance boxes 
Telephone transmitter and receiver 
Thistle, high frequency 
Wattmeter 

29 0-]. 0 0 28 0-3 0 1 
29 0-]. 1 1 28 0-3 1 1 
31 0-6 1 2. 30 0-6 1 1 
29 0-32 1 1 32 0-12 1 1 
2 O-3 O O 31 0-6 1 1 
26 0-3 0 0 314 06 i 1 
26 0-3 0 0 32 0-6 1 1 
32 0-6 1 1 30 0-16 2 2 

30 0-6 1 1 30 0-16 1 2 

32 0-6 1 1 29 0-16 1 2 

29 0-6 0 1 31 0-16 o 1 
28 0-6 0 1 29 0-16 0 1 
25 0-10 1 1 29 0-12 1 1 
27 O-iL 1 1 29 0-6 1 1 
27 0-6 1 1 29 0-12 1 1 
25 0-2 1 1 32 0-6 1 1 
30 0-6 1 1 27 0-12 1 1 
25 O-iL 1 31 0-6 1 1 

32 0-]. 1 1 29 O-iL 1 1 
28 0-1 1 1 29 0-3 1 1 
28 0-3 1 1 30 0-6 1 1 
27 O-iL 1 1 33 0-6 1 1 

t,) 
Vt 
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margins that the pupils were required to purchase their own 

or that paper towels wore f' urnished through the janitorial 
services. This item, althoui necessary, has been omitted 

from the recommeridod list. 
Table VI shows the teachers' responses to the items on 

the list of glassware. It is significant that there is 

only one item -- a 1e11 jar -- that was considered noces- 

sary by all of the teachers. It would be extremely diff i- 

cult to conduct a course in physics without the use of some 

of the other items of glassware. These items are often 
borrowed from the chemistry stockroom and it is possIble 
that some of the teachers did not include as necessary 

those items which they were able to borrow from this 
source. 

Tables VII and VIII show the responses to the amount 

of various chemicals. That teachers wore somewhat relue- 
tant to list their requirements of chemicals is shown by 

fewer responsee per chemical item than for the roiisinder of 

the liste. A coimion reply was that chicals were obtained 
through the chemistry stockroom whenever required and no 

record was made ol' the amounts Involved. The procedure of 

purchasing, supplies common to two or more courses on one 

order is good practico In that advantage may be taken of 

bulk prices, but a record should be made of the amounts 

used in each course. 

Ono ounce of mercuric oxide was determined as being 



TABLE VI 

TFACFrERS' OPINIONS ON THE AMOUNT OF GlASSWARE REQUIRED 

Uinimum requirements Amount desirable 

Item Feplies Range Mode Median RepUes Range Mode Median 

Be&cer, 100 ml. 
Beaker, 2O ml. 
Beaker, 1400 nil. 

Beaker, 3000 ml. 
Bell jar 
Bottle, 2 liter 
Burette, 100 ml. 
Condenser, Liebig 
Cylinder, graduated, 2 ml. 
Cyliixier, graduated, 100 ini. 

Cylinder, graduated, 250 mi. 
Cylinder, graduated, 1000 ml. 
Cylinder, hydrometer jar, 12 inch 
Rudi orne ter tube 
Flask, distilling, 2S0 ml. 
Flask, Erlenmeyer, O ml. 
Flask, filtering 
Flask, round bottomed, 2f0 ml. 
Funnel, t inch diameter 
J-tube 
Manometer, open tube, 6-? ma. diameter 

(for mercurial barometers) 
Pycnometer, 2 ml. (specific 

gravity bottle) 

31 O-21k 6,12 6 27 O-SO 12 12 

32 O-21 12 6 27 O-SO 12 12 

31 O-21g 12 6 27 O-SO 32 12 
30 O-21g 6 6 26 O-0 32 10 
31 1-12 1 1 2S 1-12 1 2 

29 0-12 1 1 26 O-2t O 2 

28 O-1$ 0,2 2 30 O-2h 12 3 
29 0-32 1 1 30 O-21k 1,6 b 
32 O-2h o 2 30 0-SO O 6 

30 o-2h 6 b 30 0.-0 12 7 
31 O-2b 1 2 27 0-30 12 b 
31 0-12 1 1 23 0-20 6 3 
28 0-12 1 i 27 0-12 O,b 3 
29 O- O O 30 0-12 0 1 
31 O-2b i 2 31 0-50 12 
30 0-72 0,6 b 28 0-100 0,12 6 
29 O-2h 1 29 O-0 0 3 
30 O-2b ô 28 O-so 12 6 

33 O-2b 1 3 29 O-SO 12 i 

29 O-2b i 1 30 0-25 1,2,6 2 

32 O-2h i 1 27 O-2g 0 3 

31 O-ls 1 1 3]. 0-15 1,2,12 3 



TABLE VI (CoLicluded) 

TEACHERS' OPINIONS ON WE AMOUNT OF GLASSWARE REQUIRED 

Minimum requireinte Amount desirable 

Item Replies Range Mode Median Replies Range Mode Median 

Resonance tube, glass 31 0-15 1 1 28 0-15 1 3 

Rod, stirring (lbs.) 29 0-12 1 1 2h 0-6 1 1 

T-tube 29 0-2h 0 2 25 0-50 o h 

Test tube, 6 inch (pyrex) 32 0-1h1 12,2h 18 29 0-200 2h 36 

Test tube, 8 inch 32 0-31d 2h 32 30 0-200 ]2,2b 2h 

Thistle tube 33 0-2h 6 6 31 0-36 32 32 

Tubing, glass, 5-7 mm. diater (lbs.) 30 0-15 5 h 21 0-12 10 5 



TABLE VII 

FEkH' OPINIO!S ON THE AMOUNT OF CREMICALS REQUIRED FOR USE IN PUPIL EP1IMENTS 

Item 

- Minitnuni requirements 

Repliea Range Mode Median 

Amount desirable 

Replies Range odo Median 

Acetamide ( lb. btl.) 26 0-8 J. i 27 0-8 3. 1 
Acid, benzoic (* lb. btl.) 2I. O.-1. O O 2l O-8 O O 
Acid, citric (} lb. btl.) 23 O-Li, O O 2I O-3 O O 
Acid, hydrochloric (lbs.) 27 O-20 1. 2I O-2g 1,6 5 
Acid, nitric (lbs.) 25 0-10 1 2 22 0-21 1 2 
Acid, salicflie ( lb. btl.) 21j 0.-20 O O 25 0-28 0 0 
Acid, etearic (lbs.) 25 0.-5 o o 25 0-10 0 0 
Acid, u1ur1c (lbs.) 29 1-28 1,5 5 22 l-5 i,lO 7 
Acid, tartaric (* lb. btl. ) 23 0-5 0 0 2 O-10 O O 
Alcohol, denatured ( gal1on ) 29 0-10 J. 1 25 1-25 1 
Alcohol, 95' (gallons ) 2h, O- O 1 22 0-10 0 1 
Bi&muth neta1 (ozs.) 25 0-30 0 2 25 035 1 b 
Copper sulfate cryta1s 29 1-10 1 2 25 1-16 S S 
Guai camphor (ozs.) 2L O-8 O O 23 O-.2b O i 
Iron filings (lbs.) 30 -5 i i 25 1-15 2 3 
Mercury metal (lbs.) 30 1-15 5 26 1-20 5 5 
Nickel metal, shot ( lb. can) 26 o-b O i 25 0-6 0 1 
Potassium alum ( lb. btl. ) 2L 0-ir O O 26 0-8 0 1 
Potassium dichronate (- lb. btl.) 28 0-b 1 1 2 0-12 0 1 
Potassiun permanganate ( ib. btl.) 26 O-b 0,]. 1 26 0-12 0 1 
Pyroga].lol (ozs.) 2b 0-32 0 0 2)4 0-32 0 0 
Sodii dichroxnate ( 1. bti.) 26 0-b O O 2 0-8 0 0 
Tin metal, shot ( lb. can) 27 O-b 1 i 0-8 0,1,2 2 
Resorcin (ozs.) 25 0-16 0 0 26 0-16 0 0 
Zinc metal, mossy (lbs.) 28 o-5 1 1 25 0-8 0 2 
Zinc oxide, powder ( lb. btl.) 28 O-b O O 2b 0-b o i 



TABLE VIII 

TEACHERS' OPINIONS ON THE AMOU OF CHEMICALS REQU )R DIIJONSTRATIONS 

- 
Item 

Minimum requirements 

Replies Range Mode äedian 

Amount desirable 

Eeplies Range }ode Median 

Acetone, C lìs . ) 26 0.-lO i i 2 O-ls i i 
cid, aeetic (lbs.) 2I O-5 O i 2S O-7 O 3. 

Aluminum powder (k lb. can) 2S O-Li i i 2 O- i i 
Ammonium hydroxide, 26-28 ( lbs . ) 2 O-8 O, I i 20 0-21 0 1 
Anmonium nitrate ( lb. bti. ) 2 O Q O 2 Q-3 O O 
Lamonium oxalate (1 lb. btl.) 26 O-1 C) O 25 O-1h O O 
Anthracene ( lb. btl.) 2 O-). O O 2 O-2 O O 
Antimony metal, powder ( lb. bU.) 21 O-Li O i 25 O-Li, O i 
Benene (lbs.) 23 0-5 0 1 22 0-8 o i 
Benzine (1b3.) 2L O-2 O O 21 0-2 0 0 
Calcium chloride (lbs.) 26 O- i i 2I O-8 O i 

Carbon disulfide (lbs.) 2 O-S i i 2i O-8 O 3. 

Carbi tetrachioride (lbs.) 26 O-iO i i 2i O-8 1,2 2 

Chlorobenzene (lbs.) 25 0-2 0 0 25 02 O O 
Ether, ethyl (lbs.) 27 0-3 1 1 22 O- i i 
Fluorescein (ozs.) 2 o-Lt o o 2 o-8 o o 
Oiycerine (* lb. btl.) 26 0-8 1 1 2L O-12 O 3. 

Hydrogen peroxide (* lb. btl.) 26 O-h O O 2h O-6 O O 
Iodine (os.) 25 0-16 0 1 23 0-16 0 1 
Lampblack (lbs.) 2h 0-1 1 3. 23 0-2 3. 3. 

Lead acetate ( ib. btl.) 25 0-1 0 0 22 0-b O O 
Magnesium metal, ribbon (ozs..) 25 1-16 0 1 22 0-3.6 0 2 

Manganese dioxide ( lb. btl.) 27 O-b i 1 23 0-8 0 3. 

Manganese metal, powder (oze.) 25 0-8 0 0 2h O-8 O O 
Mercuric Chloride (ozs.) 26 0-8 0 0 2h O-8 O O - 

° Mercuric oxide (ozs.) 27 0-32 0 1 2h O4i8 O O 



TABLE VIII (Concluded) 

ThACHERS' OPINIONS ON THE AMOUNT OF CHEMICALS REQUIRED FOR DEMONSTRATIONS 

Minimum requirements Amount desirable 

Item Replies Range Mode Median Replies Range Mode Median 

Pbenolphtbalein (ozs.) 26 0-16 0 1 22 0-16 0 1 
Phosphorus, yellow (oza.) 2I O-16 O O 21 O-32 O O 
Potassium Iodide (ozs.) 26 0-16 0 0 23 0-32 0 0 
Silver nitrate (ozs.) 26 0-32 1 1 21 0-32 0 1 
Sodium acetate (* lb. btl.) 26 0-1 0 0 23 0-2 0 0 
Sodium bisulfite (. lb. btl.) 2 0-2 0 0 21L O-iL O O 
Sodium hydroxide (lbs.) 27 O-S i i 2iL 0-7 0 1 
Sodium thiosulfate ( lb. bti.) 26 0-IL 1 1 25 O-12 0 1 
Sulfur (lbs.) 25 0-5 O 1 23 0-5 0 3. 
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neoessay from the responses of twenty-seven teachers, but 

no mercuric oxide was desirable based upon the responses of 

twenty-four teachers. ThIs contradiction was eliminated by 

considering one ounce of the material as being both. noces- 
sary and desirable on the recommended list of chemicals. 

Table IX shows the responses to the amount of tools 

necessary. The amount of work done in building and repair- 
Ing equipment is limited by the tools and supplies which 

aro available for use. These tools ma; L: the property of 

the physics laboratory, or they may be borrowed frn some 

other agency within the school. triangular file was the 

only tool wìeh was considered necessary by all of the 
teachers. Since most common use for this item is in cut- 
ting glass tubing, it appears as if some of the teachers 
were doing little in the way of buiU.ing new equipment or 

in repairing equipment on band. 

Table X contains the opinions on a list of rniscellan- 

eous materials. Rubber stoppers and one-fourth inäh rubber 

tubing were the only Items on this list which all of the 

teachers listed as necessary. It should be noted that the 
rubber tubing on this list is in addition to that required 
for use with the bunsen burners. Aluminum, tin, and zinc 
tubing were determined as being unnecessary. The specific 
use for which this tubing was proposed in a demonstration 
experiment was the construction of a compensated pendulum. 

Table XI shows the teachers' opinions on the amount of 



TABLE Th 

TEACHERS' OPINIONS ON THE AMOUNT OF TOOLS REQUIRED 

Minimum requirements Amount desirable 

Item Replies Range Mode Median Replies Range Mode Median 

Corkborers, set of 6 32 O-Ii i i 27 0-6 1 1 
Drill, hand operated 29 0-2 3. 1 28 O-b 1 1 
DrIU, set of 1x16 to 3/8 inch diaz. 29 0-2 1 1 27 O-2 i i 
File, flat 28 Q-. i i 29 O-12 3. 2 
File, triangular 33 1-12 6 3 28 l-21 2 6 
Glass cutter 31 0-6 1 1 28 0-12 1 2 

Hanimer, claw 29 0-3 1 1 28 0-6 i i 
hacksaw, with blades 30 0-3 1 1 28 0-6 1 1 
Measuring tape, O ft. 26 0-1 1 1 30 0-3 1 1 
Pliers, needle nosed 31 0-6 1 1 27 0-12 1 1 
Pliers, side cutting 31 0-6 1 1 27 0-12 1 1 
Saw, crosscut 27 0-2 1 1 29 0-Ii, i i 
Scissors 31 0-6 1 1 28 0-12 1 1 
Screw driver, small 32 0-6 1 1 27 0-12 1 1 
Screw driver, medium 31 0-Ii, 1 1 26 0-12 1 1 
Screw driver, large 29 0-b 1 1 27 0-6 1 1 
Snips, nta1 30 0-6 1 1 27 0-12 1 1 
Soldering iron 32 0-2 1 1 27 0-12 1 1 
Square, carpenter' s 28 0-2 1 1 31 O-li, 1 1 
1rench, adjustable, 8 inch 29 0-3 1 1 28 0-6 1 1 



TABLE X 

TEACHERS' OPINIONS ON THE REQUThEMENTS 0F MISCELLANEOUS SUPPLIES 

Minimum requirementa Amount desirable 

Item Replies Range Mode Median Replies Range Mode Median 

Aluminum foil (sq. ft.) 28 0-12 1 1 2I O-12 1,2 1 
Aluminum shot (lbs.) 29 0-2 1 1 27 0.-6 O 1 
Asbestos sheet (sq. ft.) 28 0-10 3 3 21 06 O,2,1 Li 

Blue print paper (sheet 8x10 inches) 29 0-100 0 6 2 O-lOO O 12 
Copper gauze, fine iiesh (sq. ft.) 26 0-8 1 1 23 O-lS 1 1 
Copper sheet, 1/16 in. (sq. ft.) 28 O-8 1 1 2 O-12 1,3 2 
Copper shot (lbs.) 30 O-S 1 1 27 0-6 2 2 
Carbon rod, in. dia. (ft .) 30 0-12 1 2 2Li O-lS 2 2 
Lead sheet, 1/16 in. (sq. ft.) 28 0-5 1 1 25 0-6 1 1 
Lead shot (lbs.) 30 O- i 1 27 0-10 2 2 
Mica 8heet (Lx6 in. sheets) 28 0-12 0 1 26 O-12 O 1 
Phosphorescent paint (ozs.) 30 0-6 0 1 26 0-10 0 1 
Rubber dam (eq. ft. ) 29 O-b i 1 21 O-6 O 3 
Stopcock grease (tube) 29 0-2 1 1 26 0-6 1 1 
Stoppers , cork, assorted ( lbs . ) 29 O- 1 1 2 O-10 2 2 
Stoppers, rubber, a.sorted (lbs. 30 1-10 S S 2 l-1g 2 
Tinfoil (sq. ft.) 27 O- 0,1 1 27 O-2g O 1 
Tubing, aluminum, in. (ft.) 29 0-12 0 0 28 0-12 0 0 
Tubing, copper, in. (ft.) 29 0-12 0 1 29 0-20 0 2 
Tubing, rubber, in. (f t) 29 2-100 10 12 25 Li-lOO 50 2Li 
Tubing, rubber, 3/8 in. (pressure) 29 0-25 10 lo 2Li O-50 10 10 
Tubing, tin, 1/8 in. (ft.) 29 0-6 0 0 29 0-10 0 0 
Tubing, zinc, 1/8 in. (ft.) 29 0-6 0 0 29 0-10 0 0 
Vacuum wax (ozs.) 29 0-16 2 2 25 0-16 2 
Wood's metal (ozs.) 28 0-16 1 2 25 0-32 Li Li 

Zinc sheet, 1/16 in. (sq. ft.) 30 0-5 1 1 25 0-10 j. 3 



TABLE XI 

TEkOHERS' OPINIONS ON THE AMOUNT OF VITRE REQUIRED 

Minimun requirements 

Item Replies Range Mode Median 

Amount deBirable 

Replies Range Mode Median 

Wire: 
copper bare, rio. 8 (lbs. ) 26 O-1k i i 2 O-10 i 2 
copper, bare, no. 10 (lbs. ) 27 O-4.. i i 27 0-10 3. 2 
copper, double cotton covored,no.]ß(lbs.)29 O-10 i i 23 0-6 2 2 
copper, double cotton covored,no.21(lbs.)27 O-10 i i 2 O-6 2 2 
copper, double cotton covered,no.28(lbs.)29 O-10 i i 2 O-12 i i 
copper, double cotton covered,no.30(ibs.)27 O-10 i i 21 O- i i 
copper, double cotton covered,no.31.(lbs.)27 O-10 i i 2 O.- i i 
copper, enameled, no. 21 (lbs.) 28 0-3 3. 1 23 0-12 0 2 
Copper, enaicled, no. 28 (lbs.) 27 0-3 0 i 2 O-12 O i 
copper, enameled, no. 32 (lbs.) 27 0-2 0 1 2h O-12 O i 
copper, enanie].ed, no. 36 (lbs.) 29 0-2 0 i 21 O-12 O 1. 
copper, rubber insulated, no. 12 (lbs.) 27 O-6 0,1 1 21 O-12 O 2 
copper, rubber irwulated, no. Th (ibs.) 28 0-10 1 1 2 O-12 O 2 
chronel, no. 12 (I oz. spool) 2S O-2 O O 2S O-Lt O O 
chromel, no. 3.6 (h oz. spool) 2h 0.-2 O O 2h O-h O O 
chromel, no. 20 (h oz. spool) 2 0-2 0 0 23 O-h O O 
nichrome, no. 12 (1 oz. spool) 27 0-3 1 1 2h O- i i 
nichrome, no. 16 (1 oz. spool) 26 0-3 0 0 2h O-s O O 
nichrome, no. 20 (1 oz. spool) 27 0.-3 i i 2 O- O i 
nicbrome, no. 2h (1 oz. spool) 2 O-b 1 1 23 O- 1 1 
nichrome, no. 27 (1 oz. spool) 27 O-b 0,1 1 2h O- O i 
piano, no. 2 (spool) 28 0-2 i 1 22 o-b i i 
piano, no. (spool) 28 0.-2 1 1 22 0-5 1 1 
piano, no. 7 (spool) 27 0-2 1 1 22 O-b i i 



wire necessary. eny sizes and types o wire are required 

in the performance of de:onstrations and experiments, 

aithouCh a great smount of any specific size or type is 
not normally required. The results seem to show that a 

reat variety of sizes and types is felt necessary bj the 

teachers. It is possible that the listing of many sizes 

of a specific kind of wire on the questionnaire may have 

led to its omission from the reconunendod list because the 

teachers did not agree on the size of uIi ef erred. This 

appe ars to have been true in the case of the chromel wire. 

Table XII contains the teachers? opinions of their 
needs for materials on the list of items which could be 

purchased locally. Those materials were placed in this 
group because they could be obtained from local sources 

when needed and, therefore, did not have to be ordered 

through one of the scientific supply cxnpanies. The 

tunounts requested of these items by most of the teachers 
appear to be reasonable with the exception of one request 

for twenty-four quarts of shellac as necessary and forty- 

eight quarts as desirable. Various weights of oil wore 

included in this list with the supposition that some of 

the teachers would uso them in demonstrations or experi- 
ments concerning the viscosity of liquids. In spite of 

the fact that most of the teachers listed oil as being 

unnecessary, it is the opinion of the writer that a certain 
amount of oil is necessary for use as a lubricant and as a 



ru$t preventative. 

Table XIII eontafri the items which were added to tho 

1ist by the toachors. Tie response for sny ono of theze 

Items was not sufficient to includo that item in the 

recoznmended 1it. The vacuum plate wa assumed by the 

writer (and probably by iriny of the teachers) to be fur- 

rAished with the vacuum pump. Since this item is hated 

8eparately in the supply catalogs, a vacuum plate bas been 

included in the recommended list of equipiant. 



TABLE XII 

TELC HERS OPINIONS ON THE AMOUNT OF MATERIALS WHICH MAY BE PURCHASED LOCALLY 

Item 

- Mininum requirements 

Replies Range Mode Median 

Amount deirab1e 

Replies Rarge Mode Median 

Art colors (set) 27 0-3 0 0 28 0-6 0 1 
Brads (07.s.) 2 o-8 o i 27 0-16 o 2 
Candle3 (lbs.) 31 1-21 i 1 27 1.-10 2 2 Carpet tacks (ozs.) 2h o-16 i i 27 0-16 2 2 
Dawe1, wooden, inch (ft.) 2t O-12 O O 27 0-20 0 1 
Dry ice (lbs.) 30 O- O i 27 0-10 0 2 Fishline, silk (pooi) 28 0-2 1 1 2 O-4j 1,2 1 Gias marbles, (dozen) 31 0-2 0 0 28 O-li O O 
Kerosene (gallon) 28 0-2 1 1 2S O-2 i i 
Lamp, auto headlight, 6 voit 27 0-6 0 1 23 0-6 0 1 
Lanip, clear g1as3, liO watt 26 0-6 1 1 21 O-12 0,2 2 
Lamp, colored, red, LO watt 26 O-1f i i 20 0-12 0 1 
Laup, colored, blue, hO watt 26 04 1 1 20 0-12 0 1 
Lamp, colored, green, ¿O watt 26 O4 i i 20 0-12 0 1 
L8iip, tungsten, froated, 2 watt 29 0-12 1 1 2! O-42 O 2 
Lamp, tungsten, frosted, 1O watt 23 0.-6 3. i 2L O-12 0,2,6 2 
Lamp, tungsten, frosted, 60 'vratt 23 0-6 1 1 23 0-12 0,2 2 
Lanp, tungsten, frosted, 100 watt 28 0-12 1 1 2I 0-12 2 2 Lxap, tungsten, frosted, 1.50 watt 30 0-6 1 1 23 0]2 0,2 2 Nails, assorted (lbs.) 29 O-iO 1 2 2i O-10 1,5 3 
Naphthalene flakes (lbs.) 28 0-6 1 1 23 0-14 1 1 Needles, darning 27 0-36 12 6 23 0-214 12 12 Oli, SAE no. 10 (quarts) 29 O-i 0 0 21 0-2 0 0 
Oil, SAE no. 20 (quarts) 23 0-1 0 0 22 0-2 0 0 
Oil, SAE no. 30 (quarts) 27 O-i 0 0 23 0-2 0 0 



TABLE XII (Concluded) 

TELCHLRS' OPINIONS ON THE AMOUNT OF MATERIALS WHICH MAY BE PURCHASED IDCALL! 

Minimun requirements Axoint desirable 

Itei Replie5 Range Mode Median Replies Range Modo Median 

Oil, SAE no. IiO (quarts) 2) O-1 O O 21 0-2 0 0 
Oil, SAE no. O (quartn) 2 O.-]. O O 21 0-2 0 0 
Paraffin, (lbs . ) 30 l-S i i 2 .) l-o i 2 
Rubber balloons 28 0-2i. 12 9 2. O-SO 12 12 
Rubber bands (box) 27 1-3 1 1 23 0-6 1 1 
Screw eyes 23 0-36 12 12 22 O-L3 12,21.i 12 
Screw hooks 23 0-36 12 12 22 O-LiB 32 12 
Shellac (quarts) 23 0-2h 1 1 23 o-ha i J. 

Sodiusi chloride (lbs.) 28 0-10 1 2 23 0-10 
Solder (lbs.) 28 0- i i 2h O-7 i i 
Sugar (lbs.) 27 0-10 1 1 2 O-3D 3. 3. 

Tape, friction (roll) 30 i-12 1 1 25 1-12 2 2 
Tape, rubber (roll) 29 o-h 3. i 26 0-3 1 1 
Wax, sealing (ozs.) 23 0-16 1 2 22 0-16 1 b 
Wax, floor (ozs.) 27 0-8 0 0 25 0-6 0 0 

'o 
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TABLE XIII 

ITEMS WLIOH WERE ADDED BY TEACHERS 

TO THE LISTS OF EQUIPMENT AND MA.TERIALS 

Number of Minimum Number 
Item responsos required desirable 

Ammeter, A.C., 0.1 to 
1.0 tnpere I i 1 

Ammeter, D.C., i to 
5emporea i i i 

Atomic chart and model i O i 

Beaker, 50 ml. i 12 12 
Capillary tubes i i set 
Conductivity of 

solutions apparatus i i 
Flask, round bottomed 500 ml. i i 3 
Funnel, glass, largo i i 

Fuso wire i i 

Generator, maneto-e1eotric, 
}iand operated i 1 

Linear expansion apparatus i i 

Measure, 1 liter i i i 

Nichrome wire 3O i 4 apoois 
Optical disk with lenses 

and mirrors i i 

pH ion indicator set i O I 
Photographic paper i 25 sheets 
Platinum wire 1. 5 feet 
Power supply, D.C. i i i 

Refractor plates, glass 1 6 
Spiral spring pointer 1 1 
Steam engine (model) 1 1 

Steam turbino (model) i i 
Surface tension apparatus 1 2 4 
Vacuum plate 2 i i 

Vise, anvil 1 0 2 

Zinc sulfate i ib. 



CHAPTER IV 

A RECOMMENDED LIST OP EQUIPMENT FOR USE IN 

TEACHING HIGH-SCHOOL PHYSICS IN OREGON 

The National Society for the Study of Education 

(7, p.243) recommends that the science teacher be granted 
an annual budget for the purcha8e of supplies tnd equip- 
ment. It is also recommended that this budget be further 

broken down into a budget for annual sup:iies, such s 

breakable items and items which are consumed through use; 
and another budget consisting of items listed in order of 
preference, based upon a long-term plan for building up the 

science equipment of the school. Such a long-term plan 
should be developed by each science teacher and should be 

kept up-to-date as new equipment is purchased or obtained 
in other ways. 

The list developed in this study should be helpful to 
the classroom teacher in the preparation of such a 

term plan for the purchase of physics equipment, but the 
list should not be followed blindly, since it may not in- 
dude items of particular local interest and it may include 
some items which are not suited to a given high-school 
situation. Neither should the teacher consider only the 
scientific supply companies as sources of supply, because 

many of the items may be constructed by the pupils as 

projects or may be secured from local salvage and repair 



agencies at little or no cost. ìraïl-order houses, local 

Industries, drus stores and dimo stores are also sources 
from which equipment and supplies may be purchased. 

The final decision as to which Items of equipment are 

to be purchased should Lo left up to the classroo1 teacher, 
providiri that the proposed purchases fall within the 

budgetary allowances. A definite plan concerning the 

purchase of physics equipment and materials should he pre 
pared by each teacher showing which iteius ao consIders most 

important and the order in which he believes the items 

should be purchased. Only by following such a plan can the 

techor insure that those Items thich are most needed are 
the ones which are purchased as funds are macle available. 

The median amount of each item listed by the teachers 
In this study as being either necessari or desirable was 

used as the basis for the eparation of the list of 

recommended equipment and materials presented in this 
chapter. In addition to the equipment in the lizt8 at 

least two types of fire extinguishers should be available. 
The National science Teachers' Association (6, Chapter IX, 
p.28) recommends the carbon tetrachioride type as the best 

general purpose extinguisher for use in the physics labora- 
tory, but it should be remembered that this extinguisher 
produces poisonous fumes and is therefore dangerous when 

used upon fires in poorly ventilated spaces. The carbon 
dioxide type of extinguisher is effective for all types of 



fires and has the added advantage of not harming the equip- 

ment upon which it is used. The f oan or soda-acid type 

extinguisher is satisfactory for use on burning trash or 

liquids, but it is dangerous to use upon electrical equip- 

ment srid, in addition, may harm the equ1pnnt. Tr a 

consideration of the above characteristics, it is recoin- 

mended that one of the fire extinguishers available to the 

laboratory be of the carbon dioxide type. 

The list of recommended equipment and materials is 
contained in Tables XIV to XX. These tables follow the 

sume form as the questionnaire with the exception that no 

distinction is made between items for use in performing 

lecture demonstrations and those required in performing 

pupil experiments. 
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TABLE XIV 

REO OIillv1ENDED LIST OF EIUIPNT 

It em 
LUn imum Number 
.Junilor Deirab1e 

Airplane, toy Q i 

Ammeter, A.C., O-].5 amperes 2 6 
Ammeter, D.C., O-10 amperes 3 6 
Aspirator bottle, 500cc. i i 

Balance, compression 8pring, 250gm. 4 6 
Balance, senaitive to 0.01gm. 1 2 
Balance, spring, 250gm. 4 7 
Balance, spring, 2000gm. 6 10 
Balance, spring, 30 lb. i i 

Balance, trip with agate bearings 2 4 
Balance, support and clamp for 

meter stick 4 11 
Barcieter, aneroid i i 

Barometer, mercurial i 3. 

Baroscope (for demonstrating 
buoyancy of air) i i 

Battery jar, 3. gallon 3 6 
3attery jar, i quart 2 4 
Battery, storage, 6 volt i i 
ttr3t, Battery, 90 volt i i 

Bell, electric 4 6 
Bicycle pump i I 
Bimetallic bar 1 i 
k3indin posts 12 24 
Block, aluminum, rectangular 3 6 
Block, lead, reotanguiar 2 6 
Bucket and cylinder (Archimedes) 1 1 
Bunsen burner with rubber tubing 

and wingtop 6 i2 
Calorimeter, aluminum 4 6 
Calorimeter, brass 1 1 
Calorimeter, electric O i 

Caliper, micrometer 2 6 
Caliper, vernier 3 6 

Cartesian diver 1 1 
Catch bucket 4 6 
Cathode ray oscilloscope i i 
Circuit breaker, electromagnetic 1 1 
Circuit breaker, thermostatic 1 1 
Clamp, burette 6 12 
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TABLE XIV (Continued) 

REC O11NENDED LI ST OF EQ3JI PME NT 

I toni 
Minimum Number 
Number Desirable 

Clamp, "C" type 6 12 
Clamp, meter $tiC G 12 
Clamp, pendulum I 6 
Clamp, 8QOW (ror rubber tubing) 6 12 
C1np, test tube 8 12 
Clay triangle 2 6 
Coefficient of expansion apparatua 1 4 
Color di8k 1 1 
Cornpaa8, magnetic 6 10 
Coiipaas, pencil 1 2 
Compass needle 2 4 
CompositIon-oi-oreeo bo ard i 5 
Condenser, automobile i 1 
Condenser, variable I i 
Connectors, braas 6 11 
Convereion chart, English and 

metric units i 1 
Cryophorus ( for derns trating 

freezing by evaporation) i I 
Cylinder, aluminum (density 4 7 
Cylinder, brasa (density) 3 6 
Crucible, porcelain 6 12 
Danioll cell i 1 

emon8tration oeil i i 
Dividere, meaauring 2 6 
Dry cell, l- volt (standard no. 6) 12 12 
Electrolyaia apparatus i i 
Electroscope, metal leaf i i 
Electroscope, pith ball i i 
Electroscope, vacuum tube U 1 
Eloetroatatic machine (wimahurst) 1 1 
Electric fan 1 1 
Evaporating dish 6 12 
Extension cord i 2 
Filter, colored glass 1 1 
Filter, ultraviolet I i 
Filter, Wratten A (yellow) 1 1 
Filter, wz'atten (green) 1 1 
Filter, Wratten C (blue) 1 1 Filter, wratten (red) i i 



56 

TABLE XIV (Continued) 

RECOMMENDED LIST O EUIPMENT 

It ein 
Minimum Number 
Number Desirable 

ì?laahlight withbatteries i i 
Forceps 6 12 
Funnel, metal, 6 inch i i 
Fuses (vs.rious types) 6 12 
Galvanometer, demonstration type i i 
Galvanometer, student type 3 6 
Gaivanoecope i 2 
Ger.erator, A.C. i i 
Generator, automobile O i 
Generator, deirionstration i i 
Generator, mechanical i 3. 
Glass bulb (specific gravity) i 5 
Governor, stewn engine (model) i i 
Gyroscope i i 
Hall's 09.I'8 (inclined plane) 3 7 
Hot water heater (model) O i 
Hydraulic press (model) i i 
Hydrometer, battery jar i 3 
Hydrometer, for liquida heavier 

than water i 4 
Hydrometer, for liquids 1i)hter 

than water i 4 
Inclined piane apparatus 2 ¿3 

Induction coil i 1 
Jolly baianoe i i 
Key, contact 4 12 
Lamp, carbon filament, 16 c.p. i 4 
Lamp, carbon filament, 32 c.p. i 2 
Lamp, fluorescent with aocket i i 
Laiiip, neon slow, 2 watt 3. 1 
Lamp, sodium vapor i 3. 
Lamp board with sockets 1 4 
Lens, double convex, 5cm. focal length 2 6 
Lens, double convex, lOom. focal length 2 6 
Lena, double convex, 30cm. focal length 2 6 
Lens, manifyin: wit h handle 1 4 
Lena holder 4 12 
Leyden jar 1 2 
Light box 1 2 
Magdeburg hemispheres 1 1 
Magnet, amico 1 2 
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TABLE XIV (Continued) 

RECOMMENDED LIST OF ECiJIPMENT 

Item 
Minimum Number 
Number Desir&ole 

Magnet, cylindrical bar i i 
Macnet, bar G 12 
Ma;net, horseshoe 6 12 
Measure, i quai't 3. 2 
Meter stick, En1ish and metrio units 6 12 
Metronome i i 
Microphone, carbon granule i i 
Microphone, condenser O i 
I1crophone, crystal i i 
Microphone, moving coil O i 
Microscope i i Mirror, concave-convex Z5 6 Mirror, plane 6 12 Mirror, flexible metal i i 
Milliainmeter i i 
Metal cup (highly polished for 

determination of dew point) i 3. 
Motor, A.C., f i.p. i i Motor, D.C., 1/8 h.p. i 3. 
Motor, demonstration type (st. Louis) i 4 
Motor, water i i 
Motor-generator demonstration unit i i 
Newton's ring apparatus i i Optical bench i 6 
Organ pipe i i 
Overflow ocn 4 12 
Pendulum, with metal and wooden bobs 2 4 
Pendulum bob, ?oucalt type with 

8u8pension O i Photoelectric oeil i i 
Photonieter, buneen i i Polaroid disk i i 
Plumb bob i i 
Pneumatic trough (giase) i i Pressure gauge (Bourdon type) i i Prism, hollow glass i i Projector, lantern slide i i 
Prony brake i i Protractor 6 12 Pulley, single atleave b 10 Pulley, double sheave 5 8 Pulley, triple sheave 4 8 
Pump, compression (glass model) i i 
Pump, force type (las model) i i 
Pump, lift type (glass model) i i 
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TABLE XIV (Continued) 

RECOMMENDED LIST OP EUIPMENT 

Item 
Minimum Number 
Number Leairable 

Pyrometer, portablo hand type O i 
Radio tube, type 27 1 1 
Radio tube, type 30 1 1 
Radio tube, type 37 1 1 
Radio tube, type 76 1 1 
R1ometer, Crooke i i 
Rectifier, tunar i i 
Reflector, automobile head1iht O i 
ReÍ1ector, parabolic i i 
Reù, telegraph i 2 
Resistance box 2 4 
Resistor, 10 watt, 200 ohm i i 
Resistor, 10 watt, 1600 ohm i i 
Rheostat, 5 amp. (10 ohms) i 4 
R1rgstand, with 3 rings 6 12 
Rods for torsional apparatus O i 
Rod, ¡laas 2 3 
Rod, hard rubber 1 3 
Rotator, hand operated i I 
Ruler, English cnd metric unite 
Savart' wheel O i 
Scale pans 2 4 
Screen, ground glass 2 2 
Screen, holder 4 6 
Siren disk i i 
Slidewire i 2 
Sling psychrometer i i 
Sonometer i i 
Specific gravity stick I i Spectrieter O i 
Speed (revolution) counter i i 
Speedoneter, autoithiie O I 
Starting rheo8tat i i 
Steam boiler 2 4 
Stop watch 1 2 
Stroboscope O i 
Switch, knife 6 12 
Switch, s1nzie pole, double throw 1 2 
Switch, double pole, double throw 1 2 
Switch, double pole, sin1e throw 1 2 
Switch, rotary 1 1 



TABLE XIV (Concluded) 

RECOMEDD LISr2 O? EQU IPIN 

It em 
1ïinimuxu Number 
Number Desirable 

Switch, toggle i I 
Switch, push button e 12 
$yringe bulb i i 
Temperature resistance coil I i 
Telegraph. key 2 3 
Telegrapli sounder 2 3 
Telephone transmitter and receiver i J. 

Thermocouple i i 
Thermometer, lO0 t 1100 C. 6 12 
Thermometer, -5 to 2500 C. 3. 2 
Thermometer, 300 to 4OO F. i i 
Thermometer, air i i 
Thermometer, maximumm1n1mum i i 
Thermos bottle i i 
Torsional apparatus O i 
1]ransformer i i 
Transformer core i i 
Triodo vacuum tube anl receptacle J. i 
Tripod 6 11 
Tuning fork, 256 C 2 4 
Tuning fork, 320 E 2 

4 
Tuning fork, 384 G. 2 4 
Tuniz fork, 512 C' 2 4 
Tuning fork8, one pair mounted 

in resonance boxes i i 
Vacuum plate i i 
Vacuum pump i i 
Vibrograph i i 
Voltmeter, Os.150 volts A.C. i 4 
Voltmeter, O-10 volts D.C. 2 6 
Water pan 3 6 
Water trap for steam boiler i 4 
VVattrneter i i 
Weights, avoirdupois, i to 5 lbs. 1 2 
Weights, ritric, i to 1000 gms. 3 6 
\eiç)hta, precision, i to 100 gma. 1 3 
re1ghts, slotted with banger (set) 2 6 
Wheatatone bridge 1 4 
Wheel and axle 1 4 
Whistle, high frequency i 1 
Wire gauze, asbestos center 6 i2 
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TABlE XV 

RECOMMENDED LIST Oi OEIÁSSRE 

I t em 
Minimum Number 
Number De &.L1e 

Beaker, 100 ml. 6 3.2 
Beaker, 250 mi. 6 12 
Beaker, 400 mi. 6 12 
Beaker, 1000 ml. 6 10 
Bell jar J. 2 
Bottle, 2 liter i 2 
Burette, 100 ml. 2 3 
Conden3er, Liebig 1 4 
Cylinder, graduated, 25 ml. 2 6 
Cylinder, graduated, 100 ml. 4 7 
Cylinder, graduated, 250 ml. 2 4 
Cylinder, graduated,1000 ml. i 3 
Cylinder, hydrometer jar, 12 inch 1 3 
Eu.diometer tubo O i 
Flask, di8ti111n, 250 ml. 2 5 
Flaak, Erlermieyor, 50 ini. 4 6 
Flaek, filtering i 3 
Flask, round bottomed, 250 ml0 5 6 
Funnel, 4 inch diameter 3 7 
J-tube 1 2 
Manometer, open tube, 6-7 mm. 

diameter (for mercurial 
barometers) 1 3 

Pycnometer, 25 ml. (specific 
gravity bottle) 1 3 

Rod, stirring (lbs.) i i 
Resonance tube, glass 1 3 
T-tube 2 4 
Test tube, 6 inch (pyrex) 18 36 
Test tube, 8 inch 12 24 
Thistle tube 6 12 
Tubing, glass, 5-7 mm. diameter (lbs) 4 5 
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TA3LE XVI 

RECOLMENDED LIST O? CHEMICALS 

It ein 
Minimum Number 
Number De3ir able 

Acetamide (* lb. btl.) i i 
Acetone, (lbs.) i i 

Acid, acetic (lbs.) i i 

Acid, hjdrochloric (1tm.) 5 5 

Acid, nitric (lbs.) 2 2 
Acid, sulfuric (lbs.) 5 7 
Alcohol, denatured (t'allons) i i 

Alcohol, 95Z (galions) i i 
Aluminum powder ( lb. can) i i 

Ant.onium hydroxide, 26-28 % (lbs.) i i 

Antimony metal, powder (4 lb. btl.) i i 
I3enzono (lbs.) i i 
l3isznuth metal (ozs.) 2 4 

Calcium chloride (lbs.) i i 

Carbon disulfide (lbs.) i i 

Carbon tetrachioride (lbs.) i 2 
Copper sulfato crystals 2 5 

Ether, ethyl (lbs.) i i 

Glycerine (k ib. btl.) :i. i 

Gum camphor (ozs.) O i 
Iodine (ozs.) i i 

Iron filius (lbs.) i 3 
Lampblack (lbs.) i i 
Mazne81um metal, ribbon (ozs.) i 2 
Manganese dioxide (- lb. btl.) i i 
Mercury metal (lbs.) 5 5 
Mercuric oxide (ozs.) i i 
Nickel metal, shot lb. csn) i i 
Phenolphthalein (ozs.) i i 
Potassium aluni (* lb. btl.) O i 
Potassium dichromate ( lb. bti.) i i 
Potassium permanganate N: lb. btl.) i i 
Silver nitrate (oza.) i i 
Sodium hydroxide (lbs.) I i 
Sodium thiosuifate (: lb. btl.) i i 
Sulfur (lbs.) i i 

Tin metal, shot (- lb. can) 3. 2 
Zinc metal, mossy (lbs.) i 2 



TABI XVII 

REO OM1IENDED LIST 0L41 TOOLS 

I tern 

Oorkborers, set of 6 
Drill, hand operated 
Drill, set of 1/16 to 
File, flat 
i1e, triangular 

Hammer, claw 
Hacksaw, with blades 
Glassoutter 
Measuring tape, 50 ft. 
Pliers, needle nosed 
Pliers, side cutting 
Saw, crosscut 
Snips, metal 
Sci asors 
Screw driver, srnall 
Screw driver, medium 
Screw driver, large 

3/8 Inch dias. 

Soldering iron 
Square, carpenters 
Wrench, adjustable, 8 inch 

Minimum Number 
Number Desirable 

i i 

1 1 
1 1 
1 2 
3 0 
i i 
i i 
1 2 
1 3. 

i i 

i i 

i i 
3. 1 
i i 

i i 
1 1 
i i 
i 

1 1 
i i 
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TABLE XVIII 

RECOMMENDED LIST O? MISCELlANEOUS SUPPLIES 

It n 
Minimum Number 
Number Desirable 

Aluminum foil (sa. ft.) i i 
Aluminum shot (lbs.) i i Asbestos sheet (sq. ft.) 3 4 
Blue print paper (sheet 8x10 inches) 6 12 
Copper gauze, fine mesh (sc. ft.) i 1 
Copper sheet, 1/16 in. (sq. ft.) i 2 
Copper shot, (lbs.) i 2 
Carbon rod, - in. dia. (ft.) 2 2 
Lead sheet, 1/16 in. (sq. ft.) i i 
Lead shot (lbs.) 1 2 
Mica sheet (4x6 in. sheets) i i 
Phosphorescent paint (ozs.) i i 
Rubber dem (sc. ft.) 1 3 
StoDpers, rubbsr, assorted (lbs.) 5 5 Stoppers, cork, assorted (lbs.) 1 2 
Stopcock grease (tube) 1 1 
Tinfoil (sq. f t.j i i 
Tubing, copper, in. (ft.) 1 2 
Tubing, rubber, - in. (ft.) 12 24 
Tubing, rubber, 3/8 in. (pressure) 10 10 
Vacuum wax (ozs.) 2 4 
Wood's metal (ozs.) 2 4 Zinc sheet, 1/16 in. (sq. ft.) 3. 3 
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rJß 

RECOM1\ENDED LISI Oi VIRE 

I them 

Lire: 

Minimum Number 
Number Desirable 

copper, bare, no. 8 (lbs.) i 2 
copper, bare, no. 10 (lbs.) i 2 
copper, double cotton covered, 

no. 18 (lbs.) i 2 
cpper, double cotton covered, 

no. 24 (lbs.) i 2 
copper, double cotton covored, 

no. 28 (lbs.) i i 

copper, double cotton covered, 
no. 30 (lbs.) i i 

copper, double cotton covered, 
no. 34 (lbs.) i i 

copper, enameled, no. 24 (lbs.) i 2 
copper, enameled, no. 28 (lbs.) i i 

copper, enameled, no. 32 (lbs.) i i 

copper, enemeled, no. 36 (lbs.) i i 

copper, rubber insulated, 
no. 12 (lbs.) 1 2 

copper, rubber Insulated, 
no. 14 (lbs.) 1 2 

nichrome, no. 12 (1 oz. spool) i i 

rilobrome, no. 20 (1 oz. spool) i i 

nich.rome, no. 24 (1 oz. spool) i i 

nichrome, no. 27 (1 oz. spool) i i 

piano, no. 2 (spool) i i 

piano, no. 5 (spool) i i 

piano, no0 7 (spool) i i 
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TABLE XX 

RECOMMENDED LIST 0F MATERIAIß OR LOCAL PURCHASE 

It em 
Minimum Number 
Number Desirable 

Art colora (set) o i 
Brada (ozs.) i 2 
Candles (lbs.) i 2 
Carpet tacks (oze.) i 2 
Dowels, wooden, - inch (ft.) O i 

Dry ice (lbs.) i 2 
Fisiline, silk (spool) i i 
Kerosene (galion) i i 
Lamp, auto he9diight, 6 voit i i 

Lsp, olear glass, 40 watt i 2 

Lamp, colored, red, 40 watt i i 

Lamp, colored, blue, 40 watt i i 

Lamp, colored, green, 40 watt i i 
Lamp, tungsten, frosted, 25 watt i 2 
Lamp, tungsten, froSted, 40 watt i 2 
Lamp, tungsten, frosted, 60 watt i 2 

Lamp, tungsten, rrosted, 100 watt i 2 
Lamp, tungsten, frosted, 150 watt i 2 
Nails, assorted (lbs.) 2 3 
Naphthalene f1kes (lbs.) i i 
Needies, darning 6 12 
Paraffin, (lbs.) 1 2 
Rubber balloons 9 12 
Rubber bends (box) i i 
Screw eyes 12 12 
Screw hooks 12 12 
Shellac (quarts) i i 
Sodium chiorlue (lbs.) 2 4 
Solder (lbs.) i i 
Suar (lbs.) i i 
Tape, friction (roll) i 2 
Tape, rubber (roil) i i 
,Tax, sealinç (oz..) 2 4 



CHAPTER V 

STOIAGE Oi? LABORATORY EQ.UIPMEIT 

Functions of Storage Facilities 

The storage of eauipinent and materials used in teach- 
Ing hii-sohoo1 physics presents many problems because of 

the wide variety of items which must be stored separately. 
The most important factors in the storage of physics 

equipment are floxibilitï, accessibility, arxl aupervi8ion. 
Flexibility of storage facilities is necossary in order to 

cive pupils an opportunity to plan for organizing materials 

to be stored, and in order to take care of the many sizes 
and odd shapes of laboratory equipment. ell-planned 
storage should be a concrete example of the neatness and 

orderliness expected in the study of physics, and yet the 
equipment must be readily available in order ;o avoid 

confusion and its consequent loss of timo. Supervision of 

the storage facilities is necessary not only to see that 
equipment and materials are properly cared for, but also to 
insure that the pupils are protected from dangerous 

substances, 

The Committee of School Facilities for Science In- 
struction of the National Science Teachers' Association 
(6, Chapter IX, pp.19-20) lists the following functions 
about which the storage problem centers: 



1. Segregation and protection of chemicals. 
This includes pr'tection of students from 
acids and other injurious substances. 

2. Storage of delicate ar costly as well as 
less expensive equipment. 

3. Storage of supplies ïeeded in current 
physics experiences 

4. Storage of audio-v!.sual inatert als of 
instruction. 

5. Storage of books and notebooks. 

6. Storage lookers built into eouipment 
for student use. 

The Separate Storeroom 

The National Science Teacherst A8sociati1 

(6, Chapter IX, p.20) recommends a separate storeroom for 

all except the very small schools. This storeroom should 

not only be of sufficient size to provide adequate space 

for storage of the equipment, but in addition it should 

provide space and facilities for repair and construction 

of equipment. This storeroom should be adjacent to the 

classroom which it serves and should approximate twenty 

per cent of the classroom area. It should have both 

natural and artificial lihting and should have a means of 

forced ventilation. 

Only forty-five per cent of the teachers in this study 

reported that storage facilities were adeauate for the 

equipment which was on hand at the time of the study. 

It is not feasible to tabulate the many different 



replies which wore received in answer to the question con- 

cerning what adequate storage facilities should include. 

Many types of storage facilities were reported in use. 

These included open shelves in the classroom, pupil desks, 

movable cabinets, built-in cabinets, combined stororooms 

wi th other sciences, and separate storerooms for physics 

equipment. 

One teacher reported having only a small closet and a 

demonstration table in which to store the physics equip- 

ment. The other teachers listed varying amounts of storage 

facilities with few having a separate storeroom for physics 

equipment0 The majority of the teachers oxpre3sed a desire 

for storage faciltios that are readily available and yet 

caoablo of being locked. 

Built-in Cabinets 

Built-in cabinets are recommended by the National 

Science Teachers' ssociation (6, Chapter IX, p.21) as sub- 

stitutes when a separato storeroom is not available or whi 

the separate storeroom is not of sufficient size. Doors 

are necessary to protect the apparatus frcn dust, moisture, 

theft, and dnage by unauthorized use. Sliding doors are 

the most satisfactory type for wall cabinets because they 

are easily locked and do not project into the room as do 

doors which are mounted on hinges. lass panels may be 

placed in the doors so that the contents are visible 



without opening the cabinet. This provides a iueans of 

interesting pupils irA the equipment and at the seme timo 

provides an incentive f the person in charge to keep the 

material neat and orderly, since it Is always under ob- 

servation. Cabinets of this type may be used C equipment 

which .s frequently used and yet is nb assigned to any 

pupil or group of pupils. The flexibility of storage space 

in cabinets is accomplished by means of movable shelves. 

This flexibility of storage space Is necessary to accoxnmo- 

dato pieces of equipment of varying sizes and shapes. 

Storage In Classroom and Laboratory Furniture 

The term furniture Includes such units as pupil desks 

snU chairs, tables, teacher desks, demonstration desks, and 

movable cabinets. Important factors In the selection of 

classroom and laboratory furniture are: (1) utility, 
(2) flexibility, (3) visual comfort, (4) physIcal comfort, 

(5) durability, and (6) safety. 
The instructor should have a demonstratiort desk in 

addition to the ordinary teachers desk required for 

routine classroom matters. The demonstration desk should 

have drawers for storage of equipment and supplies to be 

used in the performance of demonstrations. Since the 

demonstration desk becomes a center of pupil interest, It 

is necessary that it be of sufficient height to be clearly 

seen by all the pupils and that the top be large enough to 
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aeooxnnodate the usual demonstration equipment without over- 

crowding. Outlets for gas, water, arid electricity, and a 

cheinical-resisterit sink, should be available. Items of 

equipment which are used frequently by the instructor 
should be stored permanently in the demonstration desk, 

snd other items should be stored here only durthg periods 

of greatest uso. 

There are many standard demonstration desks available 
for purchase. Typical specifications are (6, Chapter IX, 

p.17) as follows: 

Specifications Length Width IIeiht Depth 

Overall .......... 8tO" 30" 7" -- 
Knee space ....... - 22 7/8's 2 3/8" 25 i/a" 
i Cupboard ....... - 33 1/2" 27 3/4" 24 5/8" 
2 Drawers ........ - 14 3/4" 5 5/8" 21" 
3 Drawers ........ - 32" 5 5/8" 21" 
i Soaps tone Sink 18" 14" -- 10 1/2" 

Equipment 

i single cold water pantry cock; i single hot water 
pantry cook; i double gas cock; i duplex AC receptacle 
in rail; i soapstone sink; i set of lead drain fittings; i tumbler look on one drawer; 2 flush plates 
and 19 mm. upright rods with clamps arid wood cross bar. 

A filing cabinet is recommended for the use f the 
teacher in order to keep proper records concerning mater- 

lais and equipment. Space should be provided either in a 

fi1in cabinet or in some other suitable placo for storage 
of leaflets and educational booklets which are available at 
no cost from many commercial sources throughout the 
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country. These pphlets and booklets should be stored 

according to the units to which thea apply. 

A corner or section of the room should be used as a 

library or reference corner where pupils may look up 

physical data without frequent trips to the library. 
Necessary shelves should be available for holding these 

reference books as well as appropriate se1octins from the 

pamphlets and booklets mentioned above. 

There has been considerable argumentation over the 

advantages axì disadvantages of fixed desks compared to 

movable tables for use by the pupils Twenty of the 

teachers in this study indicated that they preferred 

laboratory desks which were equipped for gas, water, and 

electricity, and which contained storage compax'tments and 

drawers. ive of the teachers indicated that they pre- 
ferred laboratory tables which could be moved about, but 

they made no mention of the utilities mentioned above. The 

movable type of table necessitates additional work space on 

the sides and back o tIre room, ovided with storage 
cabinets, shelves, sinks, and water, gas, and electrical 
outlets. 

In the event that fixed dess are used, the items of 

equipment which are most frequently used in the performance 

of experiments should be stored in the desks, If movable 

tables are used, then those items of equipment should be 

stored in wall, cabinets where they are readily available 
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to the pupi1 and yet may be locked if the room is used for 
other purposes. 

Materials Reguirir Special Conditionß of Sto'ag 

Chemicals should be stored away from other equipment 

to 'event uìmecessar corrosion of equipment and o reduce 

danser from careless handling by the pupils. Linear 

storage in alphabetical order is usually the most accept- 
able means of storing chemicals with the exception of those 

iteL AS which should be stored separately. This method has 

the advantages of presenting all items so that they are 

visible aid of eliminating the n000s8ity for reaching over 

other iem, but it has the disadvant ae of using a large 
amount or wall space. One teacher in the sty recommended 

that a. special lead-bottomed compartment be used for the 
storage of liquid acids and bases. This suggestion appears 

to be a very satisfactory means of segregating the poten- 
tially dangerous items on the recommended list. 

Segreation of equipment according to teaching units 
will save considerable timo in firz.ing equipment for the 
performance of experiments arid demonstrations, but it may 

not be as conservative of space as other methods of 

storage. i1he instructor should adopt a plan of storage 
which best fits the equipment and facilities which are 
available, and he should also maintain a stock record of 

the materials and equipment which are on hand so that 
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many unnecessary trips tD the storage facilities to check 

items of equipment are eliminated. 
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CHAPTFR VI 

SUIVIMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Lnary 

A recommended list of materials and equipment for use 

in teaching high-school physics in the State of Oregon was 

prepared from a tabulation of the responses of forty-two 

physics teachers to a questionnaire. The teachers were 

asked to specify the amount of each item of materials and 

equipment which they considered necessary and the amount 

which they considered desirable for teaching an adequate 

course in high-school physics to a class of 24 pupils. 
A number of general questions concerning the teaching 

of high-school physics were also asked in the questionnaire 

in order to gather some information as to bow physics is 
taught in different schools. From a tabulation of these 

answers it was determined that less than half of the 

teachers felt that their present storage facilities wore 

adequate for the stock of equipment and materials on hand, 

A majority indicated a preference for some typo of storage 
room or cabinet which could be locked. All types of 

storage from separate rooms to opon shelves were reported 

as being in use. 

Various combinations of storage facilities are often 

used in the same school, so no conclusion can be drawn 
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from this study as to which type is the most used. 

Conclus ions 

The following conclusions about the teaching of 

physics in the schools of this study are made from the 

tabulation of the results of the general questions and 

from statistics of The United States Office of Education 

and the Office of the Superintendent of Public Instruction 

of the State of Oregon. 

1. The average annual enrollment in high-school 

physics in the United States is declining each year. 

2. A course in physical science, which includes 

material from chemistry and physics, is being successfully 

taught in many schools. This course is increasing in 

popularity, especially in the smaller schools. 

. Physics is taught each year in about three-fourths 

of the schools of this sample and is alternated annually 

with chemistry in ruost 0f the remaining schools of the 

sample. 

4. Most of the teachers provide a laboratory period 

as needed instead of setting aside certain days of the week 

for this purpose. 

5. Demonstrations aro conducted by all teachers 

during class periods. 

6. Pupil demonstrations and pupil-teacher domonstra- 

tions are conducted in about three-fourths of the schools. 
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7. Over three-fourths (82.9%) of the teachers depend 

upon a single textbook for pupil use. 

8. Over half (63.4%) of the schools use a laboratory 

manual. 

9. Less than half (45.2%) of the schools have storage 

facilities which are adequate for the equipment now on 

hand. 

Recommendations 

The following recommendations aro made, based upon 

this study: 

1. Each physics teacher should evaluate his present 

stock of materials and equipment and epare a list of 

items which are not on hand but are needed. The list pro- 

ped in this study may be used as a guide, but it should 

not be followed blindly. 
2. This list of equipment should be arranged in the 

order of reatest need by the teacher so that the most 

needed items aro purchased before other items as funds are 

made available. 
3. Teachers should plan laboratory work in such a 

way as to eliminate unnecessary duplication of expensive 

items of equipment. 

4. SimIlar studies should be made for other high- 

school laboratory sciences, such as chemistry and biology, 

which requIre relatively largo amounts of materials and 
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equiprîent. 

5. urthor study 8hould be nmde concerning the apace 

requirements of storing physics equipment so that informa 

tion of this type might be made available to schools which 

are plannmn new construction or romodolin of oiatiug 

f aol litios. 
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APPENDIX A 

COPY OF THE LETTER OF TRANSMITTAL 

OREGON STATE COLLEGE 
School of Science 

Corvallis, Oregon 

Department of Science Education 

Dear Fellow Teacher: 

For some time the State Department of Education, the Department of 
$cience Education at Oregon State College, and many science teachers 
have expressed a desire for information concerning what should be con- 
sidered the minimum essentials in materials, equipment, and storage 
facilities for a high-school physics program. It is with this in mind 
that this study is being undertaken and that you have been selected as 
a participant. 

This study will attempt to define the minimum essentials for an 
adequate program in physics. It should serve as a valuable guide to 
the State Department of Education, school districts, school administra- 
tors, and physics teachers in selecting materials and equipment for use 
in teaching the subject. The list was compiled from: Dull, C. E., 
Metcalfe, H. C., and 3rooks, W. O., Modern Physics; Dull, C. E., Lab- 
oratory Experiments in Physics; Dull, C. E. and Smith, A. B., Phyiis 
Workbook; other laboratory experiment books; and various demonstration 
experiments in physics. 

It is with some apology that we ask you to complete the enclosed 
questionnaire and return to us at your earliest convenience We rea- 
lize that it is long, but if we are to solve some of the major problems 
in science education, it is necessary that we work cooperatively in 
seeking their solution. Sufficient postage is enclosed to cover the 
cost of mailing. 

We believe that you will be interested in the results and assure 
you that they will be made available sometime during the summer, Your 
cooperation in filling out the questionnaire will be appreciated. 

Sincerely yours, 

Ernie L. Cummins Stanley E. Williamson 
Graduate Stixient Head of Department of 
Oregon State College Science Education 

Oregon State College 
Cliff Robinson 
State Director of 
Secondary Education 



82 

APPENDIX B 

COPY OF TRE QUESTIONNAIRE 

GENERAL INFORMATION 

Name of Physics in8tructor __________________________________________ 

Name of school 

Is it a 3, 14, year school? 

Number of pupils in school 

Length of class period ________________ minutes. 

18 physics taught each year in your school? yes, no. 

Is it alternated each year with chemistry? _yes, no. 

Is a combined course in physical science taught? yes, no. 

How are eeriments performed? 

1. Special laboratory periods yes, no. 

a. Specified number of periods each week yes, no. 

b. Laboratory period provided as needed yes, no. 

c. Pupils work: individually, in pairs, other. 

2. Demonstrations during class period yes, no. 

a. Teacher demonstrations yes, no. 

b. Pupil demonstrations yes, no. 

C. Teacher-pupil demonstrations yes, no. 

Do you use a single text? yes, no. 

Do you use multiple texts ? yes , no. 

Do you use a laboratory manual? yes, no. If yes, give author, 

title, and publisher 

Vhat type of laboratory desks are in use? ____________________________ 



83 

What type of laboratory desk wo1d you recowmend? ___________________ 

Are storage facilities adequate? yes, no. 

What would adequate storage facilities include? (explain) 

LIST OF EQUIPMENT FOR LIBORATORY FXPFRDENTS 

flfrectios : On the fo'lowing paces please list in the appropriate 
blank at the right of each item (a) column I, the minimum number of 
each item required for a class of twenty-four pupils; (b) colunm II, 
the number that would be desirable for the sanie class; and (c) 
column III, place an " if you believe the item unr.ecessary. 

ITEM 

mmeter, A.C., O-ls amperes 
Ammeter, P.C., O-10 amperes 
Aspirator bottle, SOO cc. 
Balance, compression spring, 2O gm. 
Balance, sensitive to 0.01 gm. 
Balance, spring, 2O gm. 
E&lance, spring, 2000 gm. 
Balance, spring, 30 lb. 
Balance, trip with agate bearinge 
Balance support and clamp for 

meter stick 
Barometer, aneroid 
Barometer, mercurial 
Battery jar, 3. gallon 
Battery jar, i quart 
B battery, 90 volt 
Battery, storage, 6 volt 
Battery stand and clamp 
Bell, electric 
Binding posts 
Block, aluminum rectangular 
Block, lead, rectangular 

:i: II III 
MINIMtJL 

NUMBER NUMBER 

REQUflU DESIRABLE UNNECESSARY 



ITEM 

Bunsen burner with rubber tubing 
d wgtop 

Calorimeter, aluminum 
Ca1oriiieter, brase 
Calorimeter, electric 
Caliper, micrometer 
Caliper, vernier 
Catch bucket 
Clamp, burette 
Clamp, 'IC" type 
Clamp, meter stick 
Clamp, pendulum 
Clamp, screw (for rubber tubing) 
Clamp, test tube 
Clay triangle 
Coefficient of epansion apparatua 
Co:pass, magnetic 
Compass, pencil 
Coapass, needle 
Canposition-of-forcos board 
Connectors, brass 
Conversion chart, English and 

metric unite 
Cylinder, aluminum (density) 
Cylinder, brass (density) 
Crucible, porcelain 
Daniell cell 
Demonstration cell 
Dividers, measuring 
Dry cell, l volt (flashlight) 
Dry cell, 1' volt (standard #6) 
Elactro3ysis apparatus 
Evaporating dish 
Forceps 
Fuses (various types) 
Glass bulb (specific gravity) 
Galvanometer, demonstration type 
Galvanometer, student type 
Galvanos cope 
Generator, demonstration type 
Hall's cars (inclined plane) 
Hot water heater (model) 
Hydrometer, battery jar 
Hydrometer, for liquids heavier 

than water 
Hydrometer, for liquids ligi.iter 

than water 
Hygrodeik 

814 

MINIMUM 
NUMBER NUMBER 

REQUIRED DESIRABLE UNNECESSARY 



ITEM 

Hygrometer 
Inclined plane apparatis 
Jolly balance 
Key, contact 
Lamp, carbon filament, 16 c.p. 
Lanp, ca'bon filament, 32 c.p. 
Lamp, fluorescent with socket 
Lamp board with sockets 
Lens, double convex, S cm. 

focal length 
Lens, double convex, 10 cm. 

focal length 
Lens, double convex, 30 cm. 

focal length 
Lens, magnifying with handle 
Lens holder 
Light bcx 
Meter stick, ing1isb and metric 

units 
easure, i quart 

Magnet, bar 
anet, horseshoe 
etronne 

Mirror, plane 
Mirror, concave-convex 
Milliajume ter 

Metal cup (highly polished for 
deternination a dew point) 

Motor, A.C., * h.p. 
Motor, D.C., 1/8 h.p. 
Noter, demonstration type 

(st. Louis) 
Optical bench 
Overflow can 
Pendulum, with metal and wooden bobs 
Prony brake 
Protractor 
Pulley, single sheave 
Pulley, double sheave 
Pulley, triple sheave 
Reflector, parabolic 
Resistance box 
Relay, telegrapx 
Rheostat, S amp. (10 ohms) 
Ringstand, with 3 rings 
Rods for torsional anparatus 
Ruler, English and metric units 
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MINIMUM 
NUMBER NUMBER 

REQUIRE!) DESIEABLE UNNLCESSART 



ITEM 

Scale pans 
Screen, ground glass 
Screen holder 
Slidewire 
sling psychrometer 
Speed (revolution) counter 
Starting rheostat 
Steam boiler 
Stop watch 
Switch, knife 
Switch, push button 
Telegraph key 
Telegraph sounder 
Temperature resistance coil 
Thermometer, -10° to fO0 C. 
Thermometer, -° to 2O0 C. 
Thermometer, 3O' to iOo F. 
Thermos bottle 
Torsional aDaratua 
Toîsl 
Triode vacuum tube and receptacle 
Tripod 
Tuning fork, 256 0 
Tuning fork, 320 E 
Tuning fork, 3814 G 

Tuning fork, 512 CI 
Vacuum pump 
Vibrograph 
Voltmeter, 0-193 volts A.C. 
Voltmeter, O-10 volts D.C. 
Water pan 
Water trap for steam boiler 
Weights, avoirdupois, i to 5 lbs. 
Weights, metric, 1 to 1000 gma. 
Weights, precision, to 100 gma. 
Weights, slotted with hanger (set) 
Wheatatone bridge 
'Ç41leel and axle 
Wire gauze, asbestos center 

Other: 

MINLìWM 
NUUB NUMBER 

REQUIRED DESIRABLE UNNECESSARY 
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LIST OF' EQUIPE?fl OR LECTURE DEMONSTRATIO1 

MII Th1JM 

NUMBF NU*B 
ITEM RF1JTRED DESIRABLE TJ!NCESSARY 

Airplane, toy _____ 
Baroscope (for demonstrating 

buoyancy of air) _____ _____ 
Bicycle pump _____ 
Bimetallic bar _____ 
Bucket and cylinder (Archimedes) _____ _____ 
Cartesian diver _____ 
Cathode ray oscilloscope _____ 
Circuit breaker, electromagnetic _____ 
Circuit breaker, thermostatic _____ 
Color disk _____ 
Conden.ser, automobile _____ 
Condenser, variable _____ 
Cryophorus (for demonstrating 

freezing by evaporation) _____ 
Electric fan _____ 
Electroscope, metal leaf _____ 
Electroscope, pith ball _____ 
Electroscope, vacuum tube _____ 
Electrostatic macatne (Wimshurst) _____ 
Extension cord 
Filter, colored glass _____ Filter, ultraviolet _____ 
Filter, Wratten A (yellow) _____ 
Filter, iratten B (green) _____ 
Filter, lNi'atten C (blue) _____ 
Filter, Wratten G (red) _____ 
Flashlight _____ 
Funnel, metal, 6 inch _____ 
Generator, A.C. 
Generator, automobile 
Generator, demonstration 
Generator, mechanical 
Goverrxr, steam engine (model) _____ 
Gyros cope 

_____ 
Hydraulic press (model) _____ 
Induction coil _____ 
Lamp, neon glow, 2 watt 
Lamp, sodium vapor 

_____ 
Leyden jar _____ 
agdeburg hemispheres _____ 

Magnet, amico 
Magnet, cylindrical bar _____ 
Microphone, carbon granule _____ 
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Microphone, condenser 
Microphone , crystal 
Microphone, moving coil 
Micros cope 
Mirror, flexible metal 
Motor, water 
Motor-generator demonstration unit 
Newton' s ring apparatus 
Organ pipe 
Pendulum bob, Foucalt type with 

suspension, 7S lb. bob 
Phonograph turntable 
Photoelectric cell 
Photometer, bunsen 
Polaroid disk 
Plumb bob 
Pneumatic trough (glass) 
Pressure gauge (Bourdon type) 
Prism, hollow glass 
Projector, lantern slide 
Pyrometer, portable hand type 
Pump, compression (glass model) 
Fumo, force type (glass model) 
Pump, lift type (glass model) 
Radionieter, Crookes 
Rectifier, tungar 
Reflector, automobile headlight 
Rod, glass 
Rod, hard rubber 
Radio tube, type 27 
Radio tube, type 30 
Radio tube, type 37 
Radio tube, type 76 
Resistor, 10 watt, 200 ohm 
Resistor, 10 watt, 1600 ohm 
Rotator, hand operated 
Savart's wheel 
Siren disk 
Sonometer 
Specific gravity stick 
Spectrometer 
Speedometer, automobile 
Stroboscope 
Switch, single pole, double throw 
Switch, double pole, double throw 
Switch, double pole, single throw 
Switch, rotary 

MINIMUM 
NUMB MThIBER 

REQUIRED DESIRABLE UNNECESSARY 



Switch, toggle 
Syringe bulb 
Thermocouple 
Thermometer, air 
Thermometer, maximum-minimum 
Transformer 
Transformer core 
Tuning forks, i pair mounted in 

resonance boxes 
Telephone transmitter and receiver 
histle, high frequency 
Wattme ter 

Other: 

MINIMUM 
NUMBER NUBER 

REQUIRED DESIRABLE U1NECEsSARY 

LIST OF GlASSWARE 

Beaker, 100 ml. 
Beaker, 2S0 ml. 
Beaker, liDO ml. 

Beaker, 1000 ini. 
Bell jar 
Bottle, 2 liter 
Burette, 100 ml. 
Condenser, Liebig 
Cylinder, graduated, 2S ml. 
Cylinder, graduated, 100 ml. 
Cylinder, graduated, 250 ml. 
Cylinder, graduated, 1000 ml. 
Cylinder, Hydrometer jar, 12 inch 
Eudiometer tube 
Flask, distilling, 2S0 ini. 
Flask, Erlermieyer, 50 mi. 
Flask, filtering 
Flask, round bottomed, 2O ml. 
Funnel, inch dia. 
J-tube 
Manometer, open tube 6-7 mm. çìia. 

(for mercurial 'farometers) 



MINIMUM 
NUMBER NUÌTTR 

ITEM REQU ERED DESIRABLE UNNECE$SABY 

Pycnorneter, 2S ini. (specific 
gravity bottle) 

Resonance tube, glass _____ 
Rod, stirring (lbs.) _____ 
T-tube _____ 
Test tube, 6 inch (pyxex) _____ 
Test tube, 8 inch _____ 
Thistle tube _____ 
Tubing, glass, -7 mm. dia. (lbs.) 

Other 

LIST OF CHEICAI. F PUPIL EXPERIME'S 

Acetainide ( lb. btl.) 
Acid, benzoic ( lb. btl.) 
Acid, citric ( ib. btl.) 
Acid, hydrochloric (lbs.) 
Acid, nitric (lbs. 
Acid, salicylic ( lb. btl.) _____ 
Acid, stearic (lbs.) _____ 
Acid, sulfuric (lbs.) 
Acid, tartaric (1 lb. btl.) 
Alcohol, denatured (gallons) _____ Alcohol, 9S% (gaflons) _____ 
Bismuth metal (oza.) _____ 
Copper sulfate crystals (lbs.) 
Gum camphor (ozs.) _____ Iron filings (lbs.) 
Mercury metal (lbs.) _____ Nickel metal, shot ( lb. can) 
Potassium alimi (3- lb. btl.) 
Potassium dichromate ( lb. btl.) 
Potassium permanganate ( lb. btl.) 
i>yrogallol (ozs.) 
Sodium dichroniate ( lb. bti.) 
Tin metal, shot ( lb. can) 
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MINIMUM 
NUMBER NUM]3ER 

ITEM REQUIRED DESIRABLE UNNLCESSARY 

Resorcin(ozs.) _____ _____ 
Zinc metal, mossy (lbs.) ____ ____ 
Zinc oxide, powder ( lb. btl.) _____ _____ 

LIST OF CHEMICALS F( LECTIff DEMONSTRATIONS 

Acetone, (lbs.) _____ ____ 
Acid, acetic (lbs.) _____ _____ 
Aluminum powder ( lb. can) _____ ____ 
Aiiionium hydroxide, 26-28 (lbs.) ____ ____ 
Ammonium nitrate ( lb. btl. ) _____ _____ 
Ammonium oxalate ( lb. btl.) ____ ____ 
Anthracene (% lb. btl.) ____ ____ 
Antimony metal, po-der ( lb. btl.) ____ ____ 
Benzene (lbs.) _____ 
Benzine (lbs. ) _____ _____ 
Calcium chloride (lbs.) ____ ____ 
Carbon dlsulfide (lbs.) ____ ____ 
Carbon tetrachioride (lbs.) ____ ____ 
Chiorobenzene (lbs.) _____ _____ 
Ether , ethyl (lbs.) _____ _____ 
Fluorescein (oze.) _____ _____ 
Ui;Qerine ( lb. btl.) _____ _____ 
Hydrogen peroxide (* lb. btl.) _____ _____ 
Iodine (ozs.) _____ _____ 
Laqblack (lbs.) _____ _____ 
Lead acetate ( lb. bU.) _____ ____ 
agnesium metal, ribbon (ozs.) _____ _____ 
anganese dioxide ( lb. btl.) ____ _____ 
:ìflganese metal, powder (ozs.) _____ _____ 
ercuric chloride (oza.) _____ _____ 
!!ercuric oxide (Ozs.) _____ _____ 
Phenolphthaloin (ozs.) ____ ____ 
Phosphorus, yellow (ozs.) ____ ____ 
Potassium iodide (ozs.) ____ 
Silver nitrate (ozs.) _____ _____ 
Sodium acetate ( lb. btl.) ____ ____ 
Sodium bisulfite ( lb. btl.) ____ ____ 
Sodium hydroxide (lbs.) _____ _____ 
Sodium thiosulfate ( lb. btl.) ____ ____ 
Sulfur (lbs.) 

Other: 



LIST OF TOOLS 

kINIMUM 
NUMBER NUMBER 

RE(UIRED DESIRABLE 1HECESSPRY 

Corkborers, set of 6 _____ 
Drill, hand operated _____ 
Drill, set of 1/16 to 3/8 inch _____ 
File, flat _____ 
File, triangular _____ 
Classcutter _____ 
Hacksaw, with blades _____ 
Hammer, claw _____ 
Measuring tape, SO ft. _____ 
Fliers, needle nosed _____ Pliers, side cutting _____ 
Saw, crosscut -- 
Scissors _____ 
Screw driver, small 
Screw driver, medium _____ 
Screw driver, larga _____ Snips, metal _____ 
Soldering iron _____ 
Square, carpenter's _____ 
Wrench, adjustable, 8 inch 

Other: 

LIST OF MISCELLANEOUS SUPPLIES 

Aluminum foil (sq. ft.) ____ 
Aluminum shot (lbs.) ____ 
Asbestos sheet (sq. ft.) _____ 
Blue print paper (sheet 8x10 in.) ____ 
Carbon rod, in. dia. (ft.) ____ 
Copper gauze, fine mesh (sq. ft.) _____ 
Copoer sheet, 1/16 in. (sq. ft.) ____ 
Copper shot (lbs.) ____ 
Lead sheet, 1/16 in. (sq. ft.) ____ 
Lead shot (lbs.) _____ 
Mica sheet (bith in. sheets) _____ 
Phosphorescent paint (ozs.) ____ 
Rubber darn (sci. ft.) ____ 
Stopcock grease (tube) _____ 
Stoppers, cork, assorted (lbs.) _____ 
Stoppers, rubber, assorted (lbs.) _____ 
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MINIMUM 
NUMBER NUMBER 

ITEM REQUIRED DESIRABLE UNNECESSARY 

Tinfoil (sq. ft.) 

Tubing, aluminum, in. (ft.) 

Tubing, copper, in. (ft.) 

Tubing, rubber, in. (ft.) 

Tubing, rubber, 3/8 in.(ft.) (pressure) 
Tubing, tin, 1/8 in. (ft.) 
Tubing, zinc, 1/8 in. (ft.) 

Vacuum wax (oza.) 
Wood's metal (ozs.) 
Zinc sheet, 1/16 in. (sq. ft.) 

Other: 

LIST OF WIRE 

Copper, bare, no. 8 (lbs.) 
Copper, bare, no. 10 (lbs.) 
Copper, double cotton covered 

no. 18 (lbs.) 
no. 2I (lbs.) 
no. 26 (lbs.) 
no. 30 (lbs.) 
no. 3)4 (lbs.) 

Copper, enameled 
no. 2 (lbs.) 
no. 28 (lbs.) 
no. 32 (lbs.) 
no. 36 (lbs.) 

Copper, rubber insulated 
no. 12 (lbs.) 
no. 1h (lbs.) 

Chromel, no. 12 ( oz. spool) 
no. 16 (Ii oz. spool) 
no. 20 (I oz. spool) 

Nichrome, no. 12 (1 oz. spool) 
no. 16 (1 oz. spool) 
no. 20 (1 oz. spool) 
no. 2i (1 oz. spool) 
no. 27 (1 oz. spool) 

Piano, no. 2 (spool) 
no. (spool) 
no. 7 (spool) 

Other 



94 

LIST OF MATERIAlS WPICJ-I MAY BE PURCHASED LOCALLY 

MINDLUM 
NUMBER NUMBER 

ITEM REQUIRED DESIRABLE UNNECESSARY 

Art colors (set) _____ _____ 
Brade (ozs.) _____ _____ 
Candles (lbs.) ____ ____ 
Carpet tacks (ozs.) _____ _____ _____ 
Dowels, wooden, in. (ft.) ____ ____ ____ 
Dry ice (lbs.) ____ ____ ____ 
Fishline, silk (spool) _____ _____ 
Glass marbles (dozen) _____ _____ 
Kerosene (galn) _____ _____ _____ 
Lamp, auto headlight, 6 volt _____ _____ _____ 
Lamp, clear glass, LLO watt _____ _____ 
Lanp, colored, red, tO watt _____ _____ 
L&np, colored, blue, hO watt _____ _____ 
Lamp, colored, green, 1O watt _____ _____ 
LaJLp, tungsten, frosted, 2S watt _____ _____ 

140 watt _____ _____ _____ 
60 watt _____ _____ _____ 
100 watt _____ _____ _____ 
150 watt _____ _____ _____ 

Nails, assorted (lbs.) _____ _____ _____ 
Naphthalene flakes (lbs.) ____ ____ ____ Needles, darning _____ _____ _____ 011, SAE no. 10 (quarts) ____ ____ ____ 
Oil, SAE no. 20 (quarts) ____ _____ _____ 
Oil, SAE no. 30 (quarts) _____ _____ _____ 
Oil, SAE no. hO (quarts) ____ ____ ____ 
Oil, SAE no. 50 (quarts) _____ _____ _____ 
Paraffin (lbs.) _____ _____ _____ 
Rubber balloons _____ _____ _____ 
Rubber bands (box) _____ _____ _____ 
Screw eyes _____ _____ _____ 
Screw hooks 
Shellac (quarts) _____ _____ _____ 
Sodium chloride (ILs.) _____ _____ 
Solder (lbs.) _____ _____ _____ 
Sugar (lbs.) ____ ____ ____ 
Tape, friction (roll) _____ _____ _____ 
Tape, rubber (roil) _____ _____ _____ 
Wax, sealing (ozs.) _____ _____ _____ 
Wax, floor (ozS.) 

Other: 
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IPPENDIX C 

LIST OF PHYSICS TEACHERS V1iO RETUR!E1) QUESTIONNAIRES 

Ncme of Teacher Neme of School and Location 

1. Allen H. cCul1ouh I3ker iiib School, Baker, Oregon 
2. Perry N. Spelbririk Corvallis Hii School, 

Corvallis, Oregon 
3. C. Tallinan çay Hii School, Canby, Oregon 
4. Gladys Chandler Milwaukie Hi School, 

Miiwaukie, Oregon 
5. Gilbert Shearer West Linn H1i School, 

ezt Linn, Oregon 
6. Stanley Guck Astoria High School, 

Astoria, Oregon 
7. Duane Johnson Seaside High School, 

Seaside, Oregon 
8. Saii Flint Scappoose High School, 

Scappoose, Oregon 
9. Jcnea Dallemand Eandon High School, Bandon, Ore. 

10. John Queen Marshfield High School, 
Coos Bay, Oregon 

11. Orlando .urno 1orth Bend High School, 
North Bend, Oregon 

12. Henry Aiken Crook County High School, 
Prinoville, Oregon 

13. Charles Keith Bend High School, Bend, Oregon 
14. Dave Carroll Grant Union Ii1ja School, 

John Day, Oregon 
15. Beach Patton Hood flyer High School, 

Hood River, Oregon 
16. Lelana Johnson shland High School, 

Ashland, Oregon 
17. Kenneth Evens Central Point Hi4i School, 

Central Point, Oregon 
18. James Jobn8ton Medford High School, Medford, 

Oregon 
19. Frederick Shepard Phoenix High School, 

. Phoenix, Oregon 
20. Ronald VI. Zahler Cottage Qròve High School, 

Cottage Grove, Oregon 
21. Clarence E. Djebel Eugene High School, Eugene, Ore. 
22. John D. Hale University High School, 

Eugene, Oregon 
23. Leo Jierrala IIcKenzie Hiver High School, 

Finn Rock, Oregon 
24. Edward S. Lftu'ray Wald.port High school, 

Waldpórt, Oregon 



Nanie of Teacher Nnie of Shoo1 and Location 

25. Jame$ Lunn Albauy High School, Albany, Ore. 
26. Arthur' M. Mason Harrisburg High School, 

Harrisburg, Oregon 
27, Charles Steffens Nyssa High School, Nyssa, Ore. 
28. June ?hilpott Salem High School, Salem, Ore. 
29. Bertha McDaniel Stayton High School, 

Stayton, Oregon 
30. Alf' Nel$on Woodburn High School, 

oodburn, Oregon 
31. Robert Pouchex' Gre8ham High School, 

OEreshani, Oregon 
32. fclngeman Bajema Benson Polytechnic High School, 

Portland, Oregon 
33. Canton E. Richter Franklin High School, 

Portland, Oregon 
34. Leonard Richardson Lincoln High School, 

Portland, Oregon 
35. ?rank Richards ûallas High School, DallaB, Ore. 
36. Jack Sowads Cove High School, Cove, Oregon 
37. Ralph . Stoff er Beaverton High School, 

Beaverton, Oregon 
38. Arthur Brachmann $orest Grove High School, 

?oreat Grove, Oregon 
39. Archie Strong Sherwood High School, 

Sherwood, Oregon 
40. Luoieii E. Broyles Tigard High School, Tigard, Ore. 
41. Ernest Heimbach Newberg High School, 

Newborg, Oregon 
42. Charles 13. Flynn Willaniina High School, 

,illamina, Oregon 


