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A CRITICAL STUDY OF THE COURSE IN HIGH SCHOOL PHYSICS 
WITH R.EFERElW.E TO :··· ··. CONTENT, TEACHING 
- PEESONNEL AND TV.:ACHING PRACTICE. 

PART ONE 
-0-

EVALUATION, BY ADUJ_;T CITIZENS, OF' THE DEVICES .AND PRINCI-
PLES TAUGHT MORE OR LESS IN THE PRESENT PHYSICS COURSE. 

1 
VJithout unduly disto1->ting the thought of Inglis, it may 

be said that every subject introduced into the high school 

curriculmn, if it is to succeed at a~l,, must pass through 

two critical . stages of development before it can find its 

prope1-> place. The first stage ia that .in which it is st~uggling 

for recognition as a part of the curricalwn. The second stage 

is becoming standardized as . to ucontentu of subject matter 

a.nd n:methodn of instruction. 

rrHE HIGH SCHOOL PHYSICS COURSE ·HAS BECOME STANDARDIZED. 

These two crises have already been met and the decision 
' 2 ma.de with respect to the high school physics course • The 

basis, however, for making the decision vrns the tradition~l 

aim of secondary education, viz, nTo prepare for College" •. : 

This aim for the physics course very natura~ly determined· 

both its content and the method of presentation. With 

respect to the content there seemed to be little 'question. 

Since it was to prepare fo11 college physics it meant, of coln"'se, 

that high school physics should be merely "elementa1"yn collec;e 

physics. College physics wa$ divided into five divisions 

known as: Mechanics, Heat, Sotmd, Light and Electricity, 

consequently we find high school physics simila1"'ly divided • . 
------------------------------~------------------------------1. Edito1'\' s Intx•oduction to nThe · Junio1,.. High School 11, T .H.Briggs 

Houghton Mifflin Co., New Yo1"k, 1920 

2. Mann, c. R. "The Teaching of Physicsu ·The Macmillan Co., 
New York, 1912, Chapter 2. 
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The deductive method was usually used in the college course. 

This led to the organization of the high school course 

arotj.nd"~rinciplesn. ·college physics made use of lecture 

and labo1,...atory courses which were, and ai,...e, distinc:t · one 

from the other. In like manner the same idea was adopted, 

early . in the history of physics as a high school course. 

It has been almost a universal custom in high schools in the 

past to have three 11Recitation 11 and two-double "Laboratoryu 

periods each week. The college physics classes were 

required to prepare systematic written reports of their labor-

a. tory wo1,...k. rrhis too was adopted in the high school. The 

coliege physics was essentially mathematical, rather than 

descriptive or applied in its nature; hence we find the high 

school physics courses built along the same line. 

NEfl AIM IN SECONDARY EDUCATION DEMAlIDS REORGANIZATION. 

Neither this organization nor the prevailing method 

of instruction regarding the high school physics co~se 

were called into question until the larger question was 

raised with respect to the true aim of secondary education. 

At the present time however we find the course in a some-

what similar position as at the beginning. It seems that it 

must pass yet a third stage before it is once more to 

become standardized. By a shifting ·or the aim of seconda1.,y 

education from the "College PPeparatoryn point of view to· 

that of 11Social Worth" we find ou11 selves face to face with 

three se1.,ious p1~lblems. First; is physics in the high 

school jus tifia.ble on the grounds of its social worth? 

Second; if it is, what should .be its content and type of 
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organization? Third; what is the best means or method of 

enabling a student to secure this social worth while pur-

suing t~e course? 

'No one has presurned, thus far, to answer the first 

of the foregoing questions in the negative, There.are . two 

things however, which suggest that it is being considered 

less essential than hereto fore. One, is the fact that the 

proportion of high school students enrolled in the com--se 

is constantly decreasing. 3 The other, is the fact that for 

Kansas, at least, physics is no longer a state-vdde re-

quired subject. In spite of the fa.ct that the demand has 

been growing less and the cou1.,se is no longer one of the 

.state requirements, we find still a high degree of unanimity 

of opinion in the state that there is sorr~thin€; worth while 

in the subject. This is shovm by a study of reports sent by 
4 the va1')ious .schools to the State Department in 1917-18. 

It was found that 91% of all Class A, B, and C schools of 

I\:a.nsas were offe1~ing physics. Further• evidence that the 

people of the state think physics is justifiaple in the 

high school curriculu.m is found in the fact that of 112 

replies re~ei ved from a questionnaire in 19221 desc11 ibed 

later in this study, to the high schools within the state_,_ 

all reported, classes in physics. 

3 • Ba1~ber, F. D. 11 The Re organize. ti on of High School 
Science 11 School Science and Mathema.tics Journal, 
Vol. 18, pp. 247-262 

4 • An m1published study by the vn1 iter. 



HEED POH ·A NEW CONTENT. 

With respect to the question regarding v1hat should 

be the content and type of organization when attempting 

t ·o conform to the new aim in high school education, vre have 

varied answers. Some of these answers, in the form of 

addresses, papers or scientific articles, if arranged ch-

ronologically, would be a very fine indication of the gra-

dual change in point of view ·regarding the ain1 of high 

school physics. 5 Calls for reorganization always follow 

and do not p1.,ecede a change in the objectives sought. 

Since 1908, and more insistently since 1910, we find 

teachers in increasing mm1bers voicing the. need fo1.., a change 

in the content of high school physics so as to enable therl1 

to teach what is more s'ignificant in the eve1.,y-day life of 

the student. 6 The result of this constant and increasing 

call is most strikingly reflected in the text-books which 

have appeared during the last decade. Just a glance at 

the titles of some of the leading . ones shows clearly the 

attempt at a readjustment. 

Texts by Millikan and .Gale 

Title used in 1913: "A First Course in Physicsn 
11 tt 11 1~20: .,Practical Physics u 

Texts by Ca1..,ha1"'t and Chute 

Title used in 1912: ·uFirst Principles of Physics 11 

·u 11 11 1~18: "Physics vlith Applica.tions 11 
11 u 11 1920: 11 Practical Physics 11 

Texts by Black and Davis 

Title used in 1913: "Practical Physics 11 

u 11 
· " 1922: "Practical Physics 11 Revised. 

---------------------------------------------~--------------
5. Vloodhull, J.P. "The Teaching of Scienceu The Macmillan 

Company• N .y. 1918•· The Pl..,eface. The entire book is 
arranged chronologically. 
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It is particularly noteworthy that three different 

authors had adopted by 1920 a title which was apparently not 

thought of ten yeax1 s previously. The fact that these texts 

have the same title is, of cou1"lse, no indication that the 

authors agree either as to content or as to organization. 

It is significant, only, in that it shows that these men are 

avmre of the new point of view as to the p1"lesent aim in 

high school physics teaching. /;,~. 

NEVI AIM OF SECONDARY EDUCATION. 

This new point of view, which has been referred 

to as that of irsocial Worth11 has been descr~ibed in various 

pln"lases. Many of them are as indefinite as the one ,just 

used. Inglis has probably given us the best working def in-

ition of this new aim. He says: 11 The lrey to any analysis of 

aims in education is to be fOUJld in an analysis of the 

activities of life. in vvhich people do 01'l should engage. The 

aims of secondary education, th.erefor·e, as of any department 

Of education, must be interpreted in terms Of the activities 
I 

in which the individuals may be expected normally to par-

ticipate. "7 

Right here, however, we are confronted vri th a very 

important questi.on. Hovi shall we determine what these 

activities a1"'e? ·Shall the text-book writer~ closet himself 

with his organizec:t body of scientific data and subjectively 

-------------------------------~---------------------------

6 • Eikenbex1ry, W. L. nThe Teaching of General Science tt 
The University of Chicago Pr•ess. 1922 pp. 9-10 

7 • Inglis, Alex. "P1"linciples of Secondar7 Education n 
Houghton Mifflln Co. N. Y. 1918. p. 367 
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deci'de what he thinks ought to constitute the activities 

of the average citizen, . and upon this build a course in 

physics? Or, shall he a tteinpt scientifically, to determine 

vThat society is doing; and, using this as a skeleton, add 

from his storehouse of scientific info1,,mation such material, 

and only such, as will be significant in connection with 

these activities? If the former method is the correct one, 

we need go no far•ther in om., investigation; for we have 

t.he above mentioned, as well as other, admirable texts 

based upon it. These texts are built on a frame work which 

is determined by pu1,,e science and go to every~day life 

merely for illustrative ma.te1,,ia.1. If we were to reverse 

the or1der and build the skeleton on the needs of society 

and then go to pure science for expJanation and interpret-

ation we would need not · one, but many studies rega.1,,ding the 

activities of people which come within the realm of physics. 

THE MAIN PROBLEM. 

Granted that the above statement of Inglis regarding 

the aim of secondary education as applied to the high school 

physics course is ·va.'lid we face tvrn \tital questions: 

First, What mechanical, electrical, acoustic, thermal, 

and lighting devices · are used .by the average 

person in eve1')y-day life? 

Second, What facts and a.bili ties a1')e necessary 

before one can be proficient in utilizing 

and caring for these devices? 
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The writer's purpose in this study is to give in· 

a specific way a particl answer to the first of the fore-

going questions. No attempt is made in this study to 

answer the second question except in a suggestive and very 

tentative way. Further investigation must be carried on 

before scientific judgn~nt can be made regarding it. 

METHOD OF GATHERING DATA. 

In orde1,.. to get inf01-amation regarding the devices 

which are used by the average citizen the first question 

vrhich had to be decided was : 

How to.§et a response from a representative 
group oi citizens? 

At f'irst it was thought best to get lists.of names taken 

at random from directories of Medical As·sociations, Lawyers, 

Implement and Ha11 dvrn.re Dealers, Bankers, Farmers' Associa-

tions, 'J:leachers, Labo1,.. Unions and the like. Afte11 some 

investigation, this plan was abandoned because of the 

excessive amount of clerical, postage and traveling expense 

that would be incurred by sending a conunrmic ation to, or goil1g 

to intervievr, the necessary number of individuals. It was 

decided, instead, to prepare a questionnaire to be sent to 

parents of the boys and girls enrolled in high school 

physics courses. This plan had five distinct advantages; 

three of which were due to the fact. that the questionnaires 

were to be distributed and collected by the physics teachers. 

The advantages are: 



1. The names of the pa1"'ents ·were not required. This 
saved a great amount ·of clerical expense. 

2. It made possible a very material saving in postage. 

3. The teacher, being interested, made an appeal 
which tended to enlist the co-operation of the 
parents. 

4. Since those receiving the questionnaire had 
children then enrolled in the subject, they 
naturally gave more serious consideration to it. 

5. It gave automatically a random sampling of 
citizens. (As will be shown later,) 

Having decided upon the specific group to whom the 

questionnaire should be sent, the next task was to select 

the actual list of ite1ns to include in the questiom!aire. 

For a time it vras thought best to arrange the questionnaire 

so as to call for the evaluation of a large number of 

scientific facts:· Such as: nLiquids expand when heated 11 , 

11To every action there is an equal and opposite rea.ction11
, 

nin an electric circuit the cu;r1"1ent in ampe1,.,es is equal to 

the volts divided by th$ ohms of resistance 11
, nHot air risesu, 

Etc. This plan was thought to be too specific and tech-

nical. 

THE PRELIMINARY QUESTIONNAIRE. 

As a preliminary trial a list of' 128 items, Which 

are used more or less in every-day life, was arranged in 

the form of a questionnaire. The physics teachers of the 

Lawr-ence and Kansas City, Kansas, high schools kindly co-

operated in handing these out to their students for the 

parents to answer •. The method of ansvrnring this. question-

· naire was similar to that finally.used. They were asked to 

check the items thus : 



a) 

b) 

c) 

d) 

Page 9. 

Check by the figure u1t1 those items you have 
f ormd to be of real value to you to lmow and 
understand.. 

Ch.eel\'. by the figure \!2" those items ·whose actual 
value to yourself is doubtful yet which you 
think of value for your child to study. 

Check by the figure n3n those items you have 
found of no value to you. 

Leave blank any item whose meaning you do not 
sufficiently understand. 

Of the 250 questionnaires· sent out in this prelim-

inary study, 40 replies were received. These we1,,e tabul-

ated and the results carefully studied. In the light of 

tl~is information the final questionnaire was prepared. 

THE REVISED QUESTIONHAIRE . 

. In order to make,.the list of devices an impersonal 

one, three physics· texts were examined .. 8 Every device other 

than strictly laboratory devices, vn1ich was described .or 

illustrated in any one of these texts was included in the 
; 

list, save for a very few as, hyd1,,ostatic bellows, caisson • 
. ) L 
:~_)/;:J 

To this1 vrns added a few other items which one obser~ves 

in the home, in. business or travel, such as, . cash registe1,,, 

typevtri ter, three way elect1,,ic switch, etc. The following 

is a complete copy of the final questionnaire which was 

printed and sent to the parents. 

------~-~----~~-~--~--~---~-~~~~~-----~------~----~----~~--

8. Black and Davis, -"Practical Physics 11 , 1913; Millikan 

an~. Gale, "Practical Physics 11
, 1920; Tower, Smith, 

Tui'>ton and Cope, ttPhysics 11 ; 1920. 
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THE . UNIVERSITY OF KANSAS 
SCHOOL OF . EDUCATION . 

QUESTI01rnAIRE TO PARENTS 

Dear Fathers and Mothers: -

. D6 you believe, as I do, that the parents of our 
high school students as well· as their teacbers should have 
a pa1"t in deciding what things they should be taught? If 
you do, you will be glad to give the following your most 
ea1-7nest consider~1tion. 

As you may know, criticism has been made by many 
peopl·e that some of the material stu::l.ied in the high school 
does not have a worth-while value to the s tu.l en ts Yfhen 
they ge~ out into life. In orde1.,, therefore, either to 
justif~y what we are now teaching or to find what changes 
ought to te made, I am coming to the parents of those now 
studying high school physics as the ones most interested 
.in what the c curse shottld contain. The questionnaire 
hadj to do ·with mater•ials of every day life which are · assoc-
iated with the principles taught in a high .school phyfucs 
course end can be a.nsvrnred just aa well, and with as · much 
value, by the pa1'lent who ha<S never gone to high school as 
by the college graduate. 

Belov1 you will find a list of machines, devices, 
and t opi cs more or le s s c onnnon to the home , farm or shop, 
or met in ones reading or• travel. As .you read tbe se item 
you will notice that they fall into four definite groups. 
8ne group would include all those items you are interested 
in and have found of value to you in life to k now an.d unde1"-
sta11~. The second group would include those items which, 
because or the nature of your worlr, or for any other reason, 
you can not consistently say they have been of actual worth 
to you personally, yet whose study you are quite sui')e would 
be of value to your son or daughter. The thil"ld group would 
include those items which you ai"le quite confident shoudd 
not be included in the high school physics course. The 
fourth group would consist of those items conce1ning which 
your knovTledge is so insufficient you would hesitate to 
make a judgment. 

HOW TO ANSWER THE QUESTIONNAIRE: 

Answering the questionnaire consists in checking 
each item acco1uing to the following rule: If you have 
found a knowledge of the principles involved in the item to 
be of REAL VALUE to you put the figm'le n l u before it.· If 
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you a.re in doubt as to any personal value to you, yet 
THINK ITS STUDY HAS VALUE for yom'l boy or girl, put the 
figu1"'1e 11 2tt before it. If you have found a. lmov1ledge 
concerni~ tbe i te1!1 of PRACrl1ICALLY NO VA IBE to you! put the 
figure 11 3 before it. If you do not lmow the meaning of 
any item leave it blank. 

(2nd page) 

ITEMS TO BE CHECKED 

'First Check by 11 1 11 those items you have ·round worth-while 
to you to know and understarrl. 

Second Check by "2° the additional items you think of 
value for your child to study. 

Third ' · Checl{ by 11 3" those items you have · found 'O:B 
practically no value to you to know about. 

Fourth Leave blank any item whose meaning you do not 
sllf'ficiently understand. 

-ilil. Thermometer 
2~ Spectacles 
3. Ice cream freezer 
4. Window shade roller 
5. Automobile (or gas engine) 

Carbuvetor 
6. Automatic Air Brakes on 
1"1 . Railway cars. 
7. Telescope 
8. Lightning rods 
9. Cash register 

10~ Electroplating 
11. Repairing a plUllp valve 
12. Electric transforme1"'1 
13. Dry fa1,..ming 
14. Fractional distillation 
15. To regulat~ a clock 
16. Anunete1"1 
17. Inclined plane 
18. Under sea telegraph 
19. Piano 
20. Automobile tires 
21. Teeter boa.rd 
22. Telegraphy 
23. Iceless refrigerator 
24. Steam heating system 
25. Audion detecto1" 
26. Chicken automatic drinking 

30. Fire Extinguishers 
31. Fuse in electric lig1htt circ-
32. The kerosene lamp uit. 
33. Ballons 
34. Electric flat iron 
35. Automobile radiator 
36. Hot boxes· on railway cars 
37. Binoculars 
38. Te le phone transmit te1"' 
39. Automatic Stokers 
40. Ignition-on automobile or 

other gas engines 
41. The windmill. 
42. Ball and roller bearings 
43. To stop a leaky valve 
44. Vernier calipers 
45. Thermos bottle 
46. Ordinary kitchen range 
47. Wireless telephone 
48. Electric door bell 
49. High tension electric lines. 
50. Firing a gtm (Ordinary rifle) 
51. Barometer 
52. Sha.des for lamps 
53. Insurance code rules for 

wiring a house 
54. Magneto 
55. Water meter 



f ouritain 
27~ Soldering a hole in a 

k· ·-<teakettle 
28. Overshot water wheel 
29. Ordinary mirror 

(3rd page)· 

eo; 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 

Synchronous motors 
Hydraulic ram 
Repla·ce a gas mantle 
Tubular steam boilers 
Suspension bridge 
Rotating lawn sprinkler 
Sewing machine 
Water ti~ap under sink 
Vacuum swee.pe1,, 
Steam boat 
Non freezing mixtui.,e for 

auto radiator 
. 71. Moving pie tu1,,e machine 
72. Kite 
73. Three-way electric switch 
74. Hydraulic press 
7 5. Typew1-ii ter 
76. Telephone centr1al station 
7'1. To make a freezing mixture 
78. Cream separato1., 
79. Corliss steam engine 
80. Test the acid in a storage 

batte1,,y. 
81. Block and tackle 
82 .~ Safety valve 
83. The tm.,bine water wheel 
84. The spring balance 
85 ~ Fo1~ce pump 
86. Fever ther:mome te1,, 
87. Reading glass 
88 • . Railway engine head light 
89. Steam condenser 
90. Burgla1.., alarms in banks 
91. Electric fan 
92. Why an object is lighter 

under water tban out. 
93. To ad.just tbe tension of a 

spring in a curtain 
roller. 
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56. Telephone receiver. 
57. Centrifugal ptmip 
58. Electric condenser 
59. Derrick 

99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 

107. 
108. 
109. 

110. 

111. 
112. 
113. 
114. 

115. 
116:. 
117. 
118 .~ 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 
131. 
132. 

The automobile muffler 
Railway coach heating 
Artificial ice manufacture 
Three horse evener 
Mic1,,omete1"1 calipers 
Super heate1"1s 
Viirjng a house 
Water reservoir on side of 

hot air furnace 
Camera 
Water faucet 
Differential gears of 

automobiles 
Banking rails at curves 

on railroad 
Single wire telephone line 
The windlass 
Motors on electx1ic street .car: 
Hot water heaters and 

reservoir 
Wagon scales 
Commutator of dynamo 
Read a gas mete1,, 
The voltmeter 
Force draft for steam boilers 
Medical induction ·coil 
Hot air house heating system 
P1-iessu1"1e cooker 
Automobile horn 
The aeroplane 
Electromagnet 
The Pel ton water vYheel 
The wedge . 
Traveling crane 
Electric light meter 
Arc Lamp 
FiI1 eless cooker 
C locl{ pendulwn 



94. Telegraph code 
9 5. The c1') owba.r 
96. Differential pulley 
97. Floating dry dock 
98. Electric incandescent lamp 

(4th page) 

136. Automobile br,akes 
137~ Armature of dynamo 
138. Crystal detector for 

wireless 
139. Adding machine 
140. Water motor 
141. To find the density of an 

irregular solid 
142. Electric signal at rail-

way c1 ... ossing. 
14~. The Botu ... don gauge 
144. The automobile jack 
145. The phonograph 
146. Air mixer on gas stove 
147. Hot water heating system 
148. Sailing boat 
149. Auto transmission gears 
150. Suction pump 
151. Doo1... lock 
152. Oil stove 
153. Hydraulic elevator 
154. Fountain pen 
155. Series wound dynamo. 
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+93} ',\Gasolin~ ' lamp 
134:J~~Hose nozzle . 
135; Automatic block signal 

. : on railway. 

156. Grinding auto valves 
157~ Resistance coil on auto 
158. Rheostat 
159. Self computing scales 
160. Electric rectifier 
161. To repair an electric 

·. light socket 
162. Microscope 
163. ·Ordinary heating stove 
164; Tire pr~ssure tester 
16·5. Automobile engine 
166 • . Railway engine turntable 
1617. River dam 
168. Field glass 
169. Batteries (Electric) 
170. Wireless antenna 
171. Compound steam 

engine 
1'72. Induction .moto1 ... s 
173. Light house 
174. Farm electric lighting 

system 

--------------------------------~--------------------------~--
What is the occupation of the Pather? ••••••••••••••.•• · ••••••••• 

(As : Teacher, Farmer·, Banker, Etc. ) 

(Please answer the next three questions f or both the father 
and mother) · 

Have you ever stu:lied High School Physics, Fa.the1"? ••• ~ •••• ·~, ~. ~ 
· · · Mother:?~· •• ~ ~ • ~ ~ ••••• 

Ar·e you a College Graduate, Pather? •••• ~ ••• ~. Mo.ther?. ~ ~ ~ ~ , .~ ~ ••• 
Are you a. High School Graduate, Father? ••••••• Ivfother? ••• , ••• ~ •• 
Do you own a Tractor? •••••• ~~;.~.~~. · ' :_ 
Do you own an automobile? ••••••••••••••• 
Is you.r house heated cy 'Stove; ·Hot.:.Air, Hot-Water or Steam? 

State wh~ch •••••••••••••••••••• · ' 
Is yom.-a child who is stu.d ying ·Physics a boy or a girl? 

State vvhich ••••••• • •••••••••••• 
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Signed: l\f ame •••.••••••••••• .• • • • • • • • 
Address ....... •· .... •· .................. . 

~~-~---~----~~~--~~--~---~~~~---~---~~~----~~--~--~~------

When you have answered the questiolUlaire please see that your 
son or daughter returns it'-J to the Physics teacher at school 
as soon as possible. 

I thank you most ldndly for your co-opere.tion in trying 
to find a solution for this great problem in Education. 

Chas. H. Vlatson, 

University of Kansas. 

THE 1tTEACHER QUESTIONNAIREt1 

Before the questionnaires to parents vre1'"'e sent out, it 

was desirable to obtain ce1,,tain data with l'"'espect to the 

present status of the teaching of physics in the high schools. 
Consequently, another questionnaire, called hereafte1'"' in 

this paper the -uTeacher Questionnaire tt, vvas prepared for 

the physics teacher. This will be described in more de-

tail in Part. II. It should be stated here, hovrnver, that 

the teacher questionnaire, together with a letter to the 
physics teacher, were sent as an enclorure in letters sent 
by the University Extension Division to the various high 

school principals. The letter from the Extension office 

stated among _ other things that the writer 

"has prepared a questionnai1'"'e to the High School 
science teachers of the state in an effort to secure 
definite data on the method and equipment for the 
teaching of science. 

·If you will be kind enough to hand this to your 
science teacher with instructions to fil·l it in 
carefully and return within ten days 0 vre will 
greatly appreciate your co-operation • . 

It was hope~ that by sending the letter through the Extension 
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Division and the principa.l's office the teacher would·consider 

the appeal of greater si$nificance ~han ordinarily. 

REPLIES TO THE TEACHER QUESTIOrilqAIRE 

The Teacher questionnai1"1e was sent to all the high 

schools in the First and Second Class cities, and to all 

County and Rural High Schools, of the state; as listed. :bi 

There were 359 of these schools in all. They we1-ie dist1"1i-

buted as follows: First Class Cities, 12; Second Class 

Ci ties, 75; County, 27; Rural 245. 

TABLE lmMBER 1. 

NUMBER OF SCHOOLS RECEIVING AND REPLYING rro THE 
TEACHEH QUESTIONNAIRE _______ ....,F,_,,1frst second'-------------

Type of School Dist. Clas.s Class 

1'Tumoe1., of 
were sent 
NuJ11ber of 

Cities Cities County s ch_o_o_,l_s_t,_,0_1_1hom 
Teacher c:{,uest. 12 75 27 
Schools 

Rural .Total 

245 359 

______ R_. e_12_l~Y ..... i_n ..... g._ ____ 1_0 ___ 3i? . . .... __ 8 ____ 6_1 ___ 1_1_2_. __ 

Per Cent.Rep lxing 83.3 44.0 29 .. 6 24.9 31.2, 

Of the total numbe1"1 of schools to which this 

questionnaire was sent almost one-third replied. This might 

at first thought seem to be a poor response. But this 

should -probably be accepted as a very fair ·return. The1"1e 

a.re several i"leasons why the total returns were · so low. 

The most important of these is the fact that the Teacher 

Questionnaire required a considerable amount of tima to be 

answe1-ied · It would be safe to say that at least two hours 

vrn1.,e consumed by each teacher in answering the questions 
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asked. Another 1~eason for the low total r·esponse vras the · 

apparent reluctance Of the teachers in the r•u.J.~al and COtmty 

high schools to make reply. This may have been due to the 

usual heavy bv.rden already carried by the teachers in these 

schools •. It will be noticed that 83% of the teachers in 

the First Class, and 44% of the teachers in the Second 
> 

Glass ci t:r schools responded. 

WILLINGNESS TO Ili~ND OUT PAR11NT QUESTI01Il~AIRES 

One of the questions asked in the Teacher question-

naire was as follows: 
11 Later in the ye~n~ a:n attempt will be rre..de to get 
the views Of the patrons Of our• schools, especially 
the parents of the boys and girls nov1 taking Physics, 
regarding what they think ought to be the topics 
emphasized in a .high school physics course. Would you 
think such effort worth-while, nnd ·would you be 
willin~ to co-operate to the extent of handing out 
such a Questionnaire to Parents' to each student in 
your class to be taken home and, after bellJ.g answer-
ed brought back to you? A supply of such question-

. naires would be sent you and you would return same 
at oura expense. 

TABLE NUMBER 2 

NUMBER OF TEACHERS WILLII-:rG TO CO-OPERATE IN DISTRI-
BUTING THE PARENT QUE.STIONHAIRES 

First ,~secondP~ 
Type of School Dist Clasr: Clas~ County R~al, Total 

No. Teachers Replyin~ 10 33 8 61 112 
No. Teachers Willing 10 30 4 34 78 
Per Cent Willing 100 gp. 50 55 70 

We see by Table 2 · that most of the teachers in the 
city high schools were willing to hand out the parent 

~ 

questi onnai1~e; vrnere~s little more th.an half of the teachers 
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1in the county and rural schools so expressed themselves. 

This does not mean, howevei-1 , that almost 50% of the teache1-is 

in the latter group were tmfavorable to tbe idea of going 

to the parents with the question regarding what ought to be 

~aught in the physi<:·S course. Of the 61 Rural schools 

which replied, 10 were not offering physics in 1921-22. 

~h replies left the question of co-operation blank. These, 

together with others who left the questibn bla.nk/vre1,,e non-

conunital regarding approving or ·disapproving the idea. 

·· Jt~together we have 70% making definite statements 

of approval, 10% of disapproval and 20% not expressing 

themselves. 

That so large a per cent of science teache1,,s ·'Ehnul.cl 

indicate their approval of going to the parents for sugg-

estions regarding the content of higb. school physics is m.ost 

significant. The1'"'e are but tbree possible reasans why a 
. . 

teacher would approve the idea. One is the possibility that 

a teacher would be reluctant to express himself counter to 

a point of view which came from the State Univer>sity. 

This· evidently had no influence in the present .case because 

such a high per cent felt at liberty to ignore, not only 

this question, but the entire questionnaire. Another possible 

reason is that of mere curiosity. That such was not an 

influencing factor is shovnh. by the statements which many 

made conce1"ning the idea. The mo.s;st pr·obabl~· reason why so 
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many physics teachers were g:i~d to get suggestions from 

the P.a1'lents is .that they .are not, at p1'lesent, satisfied 

with the cotu~se. Not only ai->e they dissatisfied with it 

but they are ready to break all precedents regarding nnking 
a science course of study and to appealvto those, admittedly 

not trained in science, for help. It means that the need 

of bringing the school nea.re1., the practical concerns of 

every-day life, as expressed by President Lowell, of Harvard 

in 1909, is being felt by .the science teachers ·or I\atlsas. 

President Lowell was spealdng more pa1'lticula1~1y about the 

university but had reference to the high school as v;ell. 

Such a school, he says, "to be of any great value, must grow 

out of the co:nunu.11.ity in which it lives and must be in 

absolute touch v1ith the community -in which it lives, doing 

all the good it can and doing what _the _ community needs. 

An institution which is not in abs.olutely close touc~: with 

the con1J11t:U-ii ty about it is doomed to .wither and die. 119 

INSTRUCTIONS TO TEACHERS: 

The necessary nurnber of Pe.rent Questionnaires was 

sent to each -teacher .with the following letter of instruc-

tions: 

--~~~---~~------~-~-----~~--~~-~----~-~~-~~--~-~-------------

9. Quoted from "New York rrimes 11 Dec. 20, 1909 By Woodhull. 

p. 154. 
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You will find one questionnail'le marked "For Teacher1t. 
I desire that you also checlr the i terns included :Ln the 
questionnaire, not from the view point of the pa1.,ent, as 
the questionnaire states, · but from your own view point as 
a science teache1""l. Such l"esponse from the · .teacher will 
have great value • · ~, 

Again thanking you for your1 splendid co-operation 
and valuable assistance in this study, I remain., 

Sincerely yours, 

Chas. H. Watson, ..Super•visor of Physical 
Science Teaching. 

DISTRIBUTION OF REPLIES TO PAREWT QUESTIONNAIRE: 

a ) ACCORDING TO TYPE OF SCHOOL DISTRICT REPRES11'NTED 

If any conclusion is valid which is based upon 

the response to the parent questionnaii~e, it is essentia1 · 

that such response represent the total population and 

not some particular group. A very important question, 

therefore, is /To what extent do the replies to the parent 

questionnail')e give a random sampling of the citizens of the 

s-tate?" Table }h:unber 3 gives the detailed account of the 

number of questio1maires 1"3eceived _from parents in the 

various school districts. 
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TABLE NUMBER 3 

NUMBER OF PARENT QUESTIONl\fAIRES SENT AND RETURNED ,ACCORD-
ING TO TYPE OF SCHOOL DISTHICT • . 

First Second 
'.!][Pe of Dist. Class Class County Rural Total 

Cities Cities 

1'10. Of Schools Receiving 
Parent questionnaires 7 30 4 34 75 

No. Of Physics Students 
Enrolled in these Schools 357 1161 135 401 2054 

No. of Schools Returning .one 
or more questionnaires 7 22 3 19 51 

Per Cent of Schools return-
ing one or more question-

· naires 100 73 ?5 56 68 -
No. of Physics Students en-
rolled in these Schools 357 905 106 200 1568 

l~umber of Questionnaires 
Returned 148 382 55 84 669 

Per Cent Returned 41.5 42.5 52.0 42.0 42.6. 
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Although 75 teachers expressed their wil~ingness to1 

co~operate in the work:~ . we see (third row, Table 3) that 

but 51 returned one or more of the questionnaires. Here 

a.gain, the Rural s.chools made the poorest showing. This is 

due, in all probability, to the fact that, the physics classes 

bei11:g so small (Average en1-aoliment of 12), the teache1-as 

hesitated to return the two or tbree questionnaires which 

may have been handed in. It is quite probable that, in 

s ome cases, the teacher deferred retu1-aning the few which had 

been filled out hoping that othe1-as would be handed in, 

until the time was so late it was an embarrassment to do so. 

Table Number 3 also shows that r~esponses were . obtain-

ed from 669 ·adults. It does not tell iNho these people 

are nor what their specific interests are. We know, of 

coui-ase, that they ai-ae somewhat interested in education 

in general; not only bec·ause they are sch9ol pat1-aons ·but 

also because the necessary time was taken to ansvrnr the 

questionnaire. The table does shov1, however, that the per 

cent returns from the parents in the various districts is 

relatively· uniform. This is important if' : the conclu-
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sions are to be tenable. For, if .there should be a wid'e 

variat.ion in the munber ·of answers from any one 'type of 

district this would tend to be reflected in the total 

response; provided conditions in such type of dis t1'lict 

are different from those in other districts. It will be 

noticed that the per cent of 1"'eturns in the table are figured 

on the basis of the number of questionnaires sent to those 

schools from .vrhich at least one reply came. If. per cent of 
' , 

returns be figured on the basis of the total number of 

questionnaires sent out to the four types of schools we have 

1st Class Cities, 41.5%; 2nd Class Cities, 33~b; County, 41%;, 

and Rural 21%; Average, 32.5%. ·This shows the largest devia-

tion from the average in the case of the rtWal schools. 

It is of, particular interest to note that the major 

response in actual number of questionnaires was from 2nd 

Class City high schools. This is as it should be, because 

they represent the major portion of high school enrollment 

in the state. If the one County High School, which is in a 

city of the second class, be placed in that group and the 

other two county schools be placed ,with the Rural Schools, so 

as to compare the returns with distribution of population,. we 

find a decided variation between the percents of the total 

high school enrollment in the state who a1"'e enrolled in the 

various types of schools and the respective pe1,, cents of the 

total population in the state who live in these school 

districts. This is particularly true of the second class 

city and rural school districts. This is clearly shown , 

in Table 4. lO. 

10. The data · ... , the population we1,,e taken from the Second 
Volume of the nFoui-ateenth Federal Census Report 11 • Those 
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TABLE NUMBER 4 

COMPARISON OF THE DISTRIBUTION OF THE POPULATION 
. IN KA.HSAS WITH THAT OF HIGH SCHOOL . ENROLLMENT Alill .THE RETURNS 

FROM THE PARENT !~UESTIONHAIRE. 
-Type of School District First Second 

of City Class Class 
Cities Cities 

Per Cent of Total State 
High School Enrollment 11.9 56.9 

Per Cent of Total Population 
of Kansas 21 Years & above 21.5 16.2 

Per Cent Of Total Returns 
to Parent Questiorm.aire 21.4 59.'7 

Rural C\, 

Others 

'31.1 

62.2 

18.7 

There is a slight erro1.; in the figures for .\ the high 

school enrollment of the city high schools due to the fact 

that in some cases the Junior High School enrollment was 

included with the report of the total enrollment ·of certain 

high schools. 

A comparison Of the first and third rows in the 

above table indicates rather definitely that t1}.e . returns 

to the parent questionnaire 'can safely be said to give a 

l,1epresentative distribution of those Citi~ens ·who patronize 

the high schools. When, however, the second row is compared 

with the third we find the above mentioned variation in the 

relative number of adults living in cities of the second class 

and in rural school co11m1uni ties, as compared with the m.:unber of 

returns to the questionnaire from those respective school districts. 

Al though but 16. 2jh of the adult population live within 

the legal limits pf second class ' cities in the state, 59. 7J~ 

of all returned questionnaires vrn1-ie r•eceived from pa1,,ents 

v1hose children attend high schoo}- in such cities. On the 

othe1,, hand, we1 find 62.2Jb of the ad'\.l.lt population of the state 

living in cities of the third class or in rural conmrunities, 

and but 18. 77~ of the retu:pns to the questionnaire from 

r ~~ -th;-high-; ~h; ~ i-;~;; iii;;~ t-;;;~ -r; ;;d-i~ -th~ - ii K~;~ ~;- ----
·Educational Directory for 1921-1922n 
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pa.rents whose children attend high school in such conununi ties. 

This may seem to indicate that the returns to the pa.1'le11t 

questionnaire are in no · deg1.,ee representative of the state 

population as a whole. But such is believed not to be the 

case. 

There are at least three reasons .why we find 16. 270 
of the populati01f. supplying 56. 9% of the high school ern.,oll-

ment. ·These are: First, In many instances pa1.,ents, after 

many years of labor on the farm or in a small v:ii.llage, 

""W-i"°l-* move to town when their children a1.,e ready for high 

school. Second, it is quite probable that .a la1.,ger _proper-

. tion of pa1.,ents who live in the cities app1.,eciate the .value 

of the high school. Consequently we find relatively more 

city Children going to high school than i'lural Children. 

The third, and most important, reason for the apparent 

variation is the fact that the figures do not tell the real 

facts. In the ca:se of population the percentages a1.,e based 

upon the number of people who actually live within the 

p1.,ecincts of the city. ;: On the othe1,, hand, the percentages 
• for the school enrollment ar•e based on the number .of students 

enrolled regardless of whe1.,e they· live. Just the exa'ct per 

cent of those attending school in a second class city who 

live in the country is not 1mown, but we lmow that a g1"'eat 

many country 'boys and 'girls attend high school in town. 
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DISTRIBUTION OF REPLIES TO PARENT QUESTIONNAIRE 

b) ACCORDING TO OCCUPATION OF TEE FATHER 

~nly ~n a gene1'lal and: very broad way would parents, 

1vhose children were attending a given type of school, be 

3zpected, therefore, to answer the questionnaire in -~ 

:::imila.r maimer. A more fundamental factor, which would seem 

to have a p1'lonounced effect . upon the . relative~ stress placed 

ctpon the various items in the questionnaire, is the occup-

ation of those answe1'ling. Since the· methers' occupation 

tms obvious, in. most cases, it was onl! necessary to 1-;::now 

the occupation of the -· fathers. One of the questions of the ·· 

questionnaire was 11what is ·t..h.e occupation of 'the fathe1'1u? 

The a11swe1'l to this question wene arranged in groups accol',d-

ing to t4e classification used in the Federal Census Reports. 
. . . 

This report uses nine divisions as:,,'f.'pllows: 
• ., :: ·•-.i 

l. AGHICUVl'URE, including farme1'ls, far•m labore1'ls and 
stock 1'laisers~ . 

2. EXT.HACTION OF MINERALS, including coal miners and 
oil opera to1'ls. 

3. MANUFACTURE AND MECHANICAL, :1.ncluding bah:e1.-.s, 
carpente~s, labo1-iers, machinists, 
.painters, managers and superintend-
ents of plant's, semi-skilled worl(men. 

-.J 
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. ·4. TRAUSPORTATIOU, including brakemen, conductors, 
firemen, draymen, expressmen, mail-
carriers·, telegraph operators, 
motormen. 

5. TRADE, including banke1"s, clerks in stores, 
insurance and real etate agents, 
salesmen, retail and wholesale 
dealers. 

6. PUBLIC SER.VICE, including policemen, guards, 
soldiers. 

7. PROFESSIONAL, including civil engineers, surveyors, 
clergytilen, dentists-, editors, 
reporters, lawyers, judges, photo-
graphers, ··docto1"s, teachers, veter-
inary surgeons . 

8. DOMESTIC Al~D PERSONAL, incll.lding barbers; hotel 
keepe1')s, janitors, restaurant work-
ers and managers. 

9. CLERICAL, including bookkeepers, cashiers, acc-
ou.~tants, stenographers. 

?ifty-eight of the :r1 eturned questionnaires did 
not ansv1e1" the question conce1'lning the occupation of the · 

father. In most cases· this vms because the father was not 

living. Of the 600 remaining replies, which were used, we 

find the distribution with 1,,espect to the fathers' occup-

ation as given in the following table. 
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TABLE 1'TUM.13ER 5 

DISTRIBUTION OJ? FNrHERS ENGAGED IN THE NINE 
OCCUPATIONAL DIVISIOHS 

Division :Humber 

Agriculture 257 

Ext1.,action of. Miner~s.ls 16 

Manufacture & Meehan. 89 

Transportation 47 

Trade 103 

Public Service 4 

Professional Service 56 
.. 

Domestic & Personal 13 

15 

TOTAL 600 

P'er Centcof .. ·'T«:>~ 

42.9 

2.7 

14.7 

17.2 

0.7 

9.3 

2.1 

2.5 

99.9 

Since the Fede1"al Census Report concerning the 

occupations of men in 1920 had not been published it was 

nec·essary to go to 'the .'.l'hirteenth Report for Data with 

which to compa1')e the distPibution found in this study. 

The Table below gives the per cent of the total adult male 

population both in the ·United States aril. in Kansas which 

was engaged in each of the nine occupational groups in 

1910, together with the percent in each case as given in 

table nw11bep 5. 
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TABLE NUMBER 6 

COMPARISON OF DISTRIBUTION OF OCCUPATION OF " ~: ·1 

FATHET\S IN THIS STUDY WITH THAT OF MEN IN THE U.S. AND IN .KANB.A.S 

OCCUPATION 
- PER CENT ... Il\f 
THIS STUDY 

Agriculture 42.9 

Ext. of Minerals 2.7 

Manufacture & Meehan. 14.7 

PER CENT :/.'.. ~: 
IN KANSAS 

52~2 -

\ 2.5 

17.5 

/ ' 

PER CENT -IN ,.· 
UNITED STAT.ES 

36.0 

3.1 
,,.--.._, 

2 9.2 ...... ....,.. .. _________________ _.,,..,,___ ___ _ 
TJ.~ansportation 7.8 8.9 8.3 

Trade 17.2 9.9 10.4 

Public Service 0.'7 1.6 1.4 

Professional Service 9.3 - 2.8 3.8 

Domestic & Personal . 2.1 2.3 4.1· 
·~---------------~~-'------~---------

Clerical 2.5. 2.3 3.7 

TOTAL 99.9 100. O· .100.0 . 
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We find practical~y the same distribution repre-

sented in this study a~ is fou;p..d in the entire state, with 

possibly three exceptions. .These three require some anal-

ysis. Although 527b of th~ men of Kansas are engaged in 

ag1-iiculture work, but 425b of the retu1,.,ns were f1"lom men so 

engaged. This variation is not serious in view of the fact 

that this still constitutes, by far, the la1lgest g1-ioup. 

The other tv~o groups which show a vari~tion in pe1-i 

cents are those engaged in 11 Tx•ade" and in nProfessional 

Service". In both cases a larger per cent appears in this 

study than is found in the entire state. This would be expect-

ed, since those engaged in such pur,sui ts would be mor1 e likely 

to answer such a questionnaire than those in most of the oth0.1."l 

gi"loups. Nor is this undesirable. This is an automatic means 

of giving slightly more weight to the activij:.ies required of 

these more highly trained groups than to those of less 

training, without unduly disto1-iting t...h.e general tendency. 
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ARE THE REPLIES REPRESEllTATIVE 

From the foregoing it must be apparent that the· 
--

replies used as the basis of this study e.1-ae from a g1-aoup of 

people vrhose interests and ac ti vi ties fair~y vrn 11 r ep1,,esent 

the entire adult population of the state. The replies are 

.from all parts of the ·state.· The various communities 

are satisfactorily represented and the f'Und~inental 

occupational g1-aoµps appear_ in a satisfacto1 ... y proportion. 
-~ 

The returns were gathered from apparently honest and ambitious 

parents who could have no motive for obscuring 01" misrepres- · 

en ting facts. lfo one wh9 e:x.amines the replies will doubt 

the sinceri tj: with which they were made. 

DETAI -DETAILED HESPONSE TO THE PARENT ClUESTIOl~HAIRE 

F61,, further comparative study of the replies acco1 ... d-

'ing to the occupation of the father, the classification of 

the Federal Census Report was not followed. An effort was 

made to select such groups as \Yould be most likely to show 

a variation in response to the list of items to be checlrnd. 

After considerable study the follov;ing groups were used: 

-1. Farmers 
2. Mechanics 
3. Merchants 
4. Professional 
5. Cler:tcal 

· 6. Labo1-ae1'ls 
7. Blanks 
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Table Number 7 ShOWS the readjustment which was 

made in the . previous divisions· in order ~o malre possible 

this new grouping .. It v;ill be noticed that a conside:N1ble 

portion of those listed before under the l:1e ad of 11 T1,...anspor1t-

ationn and 11 T1,...ade 11 are now included unde1'"' the head of 

clerical worke1,,s. Individuals previous iY listed as wo1"kers 

in transportation; like postmen, mail cle11 ks, depot agents, 

and 'conductors were in several cases believed to belong 

more properly, for purposes of this study, in the group of 

clerica;i workers. ~ls·o, insurance agents together with real 

estate men were classed with the clerical groups. 

TABLE NUMBER· 7 

SHOWING THE . REARR!~:NGEI'llli1\fT OF OCCUPATIONAL 
. CLASSIFICATION 

FOHMER DIVISIONS 

·AGRICULTURE 

EXT. OF MINEPJ\LS. 

. MANU. & MEG HANI CS 

TRANSPORTATION 

. TR.lillE 

PUBLIC SEHVICE 

PHOFESS IONAL 

bOM. & PBHSONAL 

CLERICAL 

TOTAL 

Fl~R~ 
MERS 

257 

257 

PRESENT DIVISIONS 
ME:cID-~N-E'lEHCH- PROPES- CLb!HI- LABOH~1110TA:C 

ICS ANTS S IOJ)JAL CAD. ERS 

257 

10 6 16 

77 .. 7 2 3 89 

16 1 25 5 47 
53 9 25 16 103 

.4 4' 

56 56 

6 1 6 13' 

15 15 

103 67 7;0 36 . 600 



To the above 600 Classified replies should be added the 

58 replies which .did not ansv;er the question regarding the occup-

ation of the father, but which were othe1"'VTi'se answered satis-

factorily. This maltes a total of 658 replies which we1 ... e 

tabulated and from which conclusions ai ... e made. It will be 

noted from the above table that there are 257 Fa1,.;mers, 103 

Mechanics, 67 Me1"tchants, 70 Pro.fessional Men, 67 Clerical 

VJ01 ... kers and 36 Conm1on Laborers .. 

It should be ·made' clear that not in every ca~e did 

the fathe1 ... answer the questionnaire. rrhe only means v1e 

have· of knowing whether the f ,atlier or mother actually did 

the checking is the signature at the close of the question-

naire. It . is probably safe to asstrrne that in every case 

in ·which the mother's name was. signed she was the one who 

did the checking. With less certainty, pperhap.s, we may 

likewise assume that in the majority of cases in which the 

father's name is signed, he was the one vrho did the checking. 

Of the foregoing classified returns 77 .47S were· signed by 

· the father's name. The .fact tha.t ·such a high per cent of 

the answers were from men is the ba,sis for assuming the 

response from the homes of those engaged in any given 

occupation as equal in the main to the response from such 

occupatismal group. It should be added that any influence 

upon the final evaluation of the devices, due to the answers 

by women, is . not ' unwelcome; for it must be kept in mini that 

What the women have found of value is equally impor.tant, as the 

.f5h.ys!.cs course is fo1 ... girls as well as for boys. 
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. The 58 replies which did not give the occupation 

of the father were answered ve1"'Y largely by the mothers 

(78. 2J~) This being the case, the total evaluation by tbis 

group is ~ssumed to be equivalent to a large degree ;to 

that which would be obtained from a group of women alone •. 

EVALUATION OF EACH ITEM. 

In 01~der to c ornpare the. relative importance of 

ea.ch item as determined by the response from each occupational 

group Table 8 was fil1 st prepared. This shovrn the actual 

nurnber of times each it.em was marlced 11 1 11 by those in each 

occupational group. Table 9 was then prepared. Th~s shows 

the pe1~cent Of repliG"S from each group which ma~ked the 

item n1 n, signifying that they had found 8: knowledge of 

the instrument, device o:r' p11 opess of real worth. These 

percentages are shown by items. 
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TABLE. NUMBER 8 
. . SHOWING THE NUMBER OF PERSONS .FROM EACH 

OF .THE OCCUPATIONAL GROUPS . WHO . lWARKED . IJ;FIE ITEMS J1.l 11 . 

NO. 
OF 

ITEM 

FARM- MEGHAN~ PROFES~ MERCH• CLERI-· LABOR- BLANK TOTAL . .ERS ICS SIONAL - AHTS CAL ERS 

l 226 85 66 54 58 34 52 57'5-2 185 69 eo 37 4S . 23 41 463 . 
. 3 218 80 60 . 46 52 31 48 535 
4 203 ' . 7 5 . 57 44 49 26 46 500 5 179 71 61 . 43 35 26 . 24 429 6 46 . 34- 18 12 24 6 6 146 7 84 38 41 19 26 10 16 234 . 8 155 46 27 26 24 15 28 321 9 Ss . 44 32 ·47 34 13 25 280 10 23 18 17 ·8 6 5 ·7 -.84 

11 l90 68 45 35 30 17 19 404 12 45 38 28 14 , 10 5 7 ; 14$ 13 . 143 : 47 36 . 23 ' 23 11 . 15 298 14 21 . 14 13 . 2 . 3 5 .. 4 . 62 
-1~5-----1~9-3-_ --"_-/ -7--9-----.. ~5~Q-- -. --.~4~n~--~4~7..-- 2s------4~3----~4s-7----
16 . •· 49 32 18 14 15 10 4 132 . ~1-7-----·---9-5-.. . _ --~4-s----~3~9----:yr-- 18 2·~1------1~3~---=2~3~1---
18 26 22 I6 · IO 7 2 · 6 89 
19 130• 59 47 . 30 28 14 36 344 26 182 75 51 ' 46 37. 26 26 443 
~2 55 33 24 19 22 8 10 171 23 ?a 38 30 20 15 a i2 201 24 100 64 42 29 49 17 23 324 
~5 6 . 8 7 2 . 2 4 . 0 29 
~6 179 61 ··._ 33 25 33 . 18 31 380 
~7 179 , 74 46 34 43 22 . 33 431 
~8 43 ~4 20 13 ll 4 2 117 
3o 133 69 46 41 42 is 32 . 381 
·29 l46 65 40 35 37 23 39 385 

~2 . ~o~ 73 52 ·45 46 · 26 43 487 
~ . 88 . 75 48 38 41 20 35 345 

~4 125 74 56 50 . 56 27 47 435 
~3 55 23 23 12 11 6 9 139 
35 l66 68 45 . 37 . 36 25 19 396 

]7 ~4 . 21 24 9 15 3 3 99 
~6 43 29 iii 17 22 . 6 8 142 
38 1~7 59 37 28 31 18 29 329 
~9 17 27 ·5 s 11 s l · 73 
~o 131 s~ 45 30 26 19 17· 330 4T-1r-----~~o-2--~·~6~-------::3~9~.----=:3~5----.-"31----~3~----2-1--~4~2-2---
'42 178 75 46 38 38 25 29 489 )3 151 6? 46 29 35 15 26 369 
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TABLE NUMBER 8 (Continued) 

NUMBER FARM- . MEGHAN- PROFES- MERCH- CLER- LABOR- BLANK TOTAL 
OF ITEM 'ERS · ICS SIONAL ANTS ICAL ERS 
~ 21 ~9 !6 ,. 8.' ·5 5 3 S7 
15 1~6 F?1 50 39 44 28 36 394 

46 ~01 85 59 48 51. 30 47 521 
47 50 24 26 15 ·10 7 ll 143 
48 92 63 49 41 · 40 24 35 344 
49 31 27· 19 · 7 ., 11 13 7 105 
50 ~2P? 'i'/6 51 39 . ~- 45 24 22 ' 484 

,. 51 104 . 49 40 20 30 18 /28 289 
5~ !54 6! 46 · 33 39 21 36 390 
53 2.rn 35 ~if 14 !8 10 10 163 
54 I~7 -60 38 21 25 lr/ 13 301 
55 S3 69 3P/ ' 2F'/ 3'7 21 23 29'7 
56 154 62 4'7 34 ' 38 23 40 398 
5'7 P/5 41 ~3 :ra !~ 14 ·S 19S 
5S ~m 2'7· l6 11 ' 6 9 ·6 9'? ·-w 14'1 56 34 ~'1 30 17 14 3~5 
60 · 3 13 9 4 5 4 -2 40 
61 46 34 lg 12 ~ 14 10 6 141 
62 1'05 58 40 28 3·3 !5 31: 310 
63 36 44 !4 12 16 I!d 6 · 140 
64 52 32 18 l~ 13 4 8 139 ' 65 . 96 55 34 26 2P/ 14 20 272 
66 191 80 58 48 5~ ~5 51 ' 505 £"1 · ' I43 76 , 4S 44 43 ~I 33 409 
6S I52 73 4g 46 45 ~4 44 433 
69 40 27 21 14 8 F/· 5 122 -,0 1~<5 62 4'7 32 28 19 15 323 9?1 43 29 !do Io ·g 8 10 132 
~ !!6 51 36 31 31 16 18 299 
,73 48 48 38 20 23 11 16 204 

. 
74 4~ 4! ~[g I4 13 !1 !o i5o -i-5 94 58 .. 55 41 40 13 25 324 
"16 ' 84 41 26 19 ~l l~ 16 2!9 

""r/7 gl 4P/ 32 · i4 lP/ 10 21 232 78 ~17 58 3§ 33 32 19 ~'7 475 
~9 _32 34 9 1{) 13 7 3 108 so g5 50 ·29 26 21 12 9 240 8! ~03 '73 46 4~ 38 24 24 4~ · 82 ! ·45 F/4 44 ~'7 ~9' ~; l'i ·35'7-
-S3 36 ~g iS g 8 6 · 5 lll "E4 !36 65 3Fj ~2 ~9 I 19 25 333 --S5 !'73 '74 4~ ~8 35 lg 23 394 ;'"]"6 :rg3. '74 56 4~ 50 27 45 487 -S? II~ 4(5 36 ~? 30 15 3~. 292 8s 48 38 17 16 ~l 88 8 ' 156 -... 
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'TABLE ffiJivIBER . 8 (Continued) 

• -. . 

, : - ... · .·.·, , . 
NUMBER FARM~ ·MEGHAN- PROFES.- ~~iERCH~ CLER- .. LABOR- BLANK TOTAL 
OF ITEM ERS ICS SIONAL.,. ANTS~.· .. . ICAL ER& 

99 51 38 19 '14;·> !4 6 '7 14g 
90 4~ ~'i ~3 14 / ·13 r? 8 13S eI !~4 71 51 48 47 m~ 34 3g7 
92 ?7 35 41 lS ~o 12 16 219 
g3 !~5 . .?~ 48 32 41 ~l 36 385 
94 ~6 19 19 10 17 6 5 102 
95 191 .80 48. 39 40 26 ~7 451 
96 108 50 ~5 ... ~5 24 l6 15 263 gfl ·~Pl -Is l~ 10 5 4 5 69 98 65 53 40 23 25 l5 :22 243 
99 . 143 62 42 _.36 30 19 18 350 

100 51 3r-/ ~4 13 15 6 9 155 ro:r 6'? 3g ~g !8 ~l !~ 15 ~01 
10~ !?2 4P-J. 35 26 27 ~o 14 341 
103 ~o 26 ~1 8 5 fj 4 93 
104 - lg 29 1'7 9 11 6 2 93 
lOo .61 56 33 ... J~I . , • '-" ~ !24 !2 14 221 

' 106 So 48 39 ~3 ·. \; . ; .. '..· 24 13 14 241 
10'7 !~6 62 40 29 31 l "l 28 333 
108 l'i6 83 52 33 46 27 ·39 .456 
109 Io! . 57 39 30 30 lg 12 33S 
110 56 42 30 lfl 18 12 6 181 
111 I~5· 39 32 .... ~J, .;' :LS · .. : 20 15 18 267 
112 142 58 40 31 30 20 17 388 
!13 35 ·~4 i?f . !i . 10 8 5 110 
ll4 ·10'7 63. 41 30 31 18 ~l 31r-
!15 IS~ 66 36 37 30 ~2 25 403 

1:16 36 32 18 10 g' 14 6 1~5 
lltf 66 65 . 48 33 35 12 20 ~i(-g.-

ll8 41 .•... Q5J ,,,, : . '. ~(.r:·t~ I~~~ 14 14~-,Z~ !~~ . ' ' {' . 
. i1g-:· . 3'{ · 40 ---- I9 · !~ 14 10 4 l36 
1~0 10 ·~8 !~ 5 ~ - ~ 69 

J:21 !11 63 48 3~ 31 !S 21 3~4 
I2~ 97 44 3~ !9 ~l 12 22 2417 
123 l4'i 69 40 3F( 30 23 -22 368 -124 48 3~ ~3 10 9 8 8 138 
125 4? 39 36 il 14 13 t3 .168 -i2e !2 13 6 6 6 3 l 4F/ ·-rwr I63 66 41 31 3F/ 25rn 26 389' !29 50 ·49 32 1S 18 11 3 l80 
129 S9 68 43 30 42 2~ . ~6 320 - . 130 42 44 30 19 17 14 14 

0

180 .......,__ 
!16 49 131 50 31 31 18 34 329 

l3~ l63 70 55 31 37 22 37 415 



TABLE NUMBER 8 (Concluded) 

NUMBER FARM~ MEGHAN~ PROFES- MERGH ... CLER- LABOR- BLANK TOTAL 
OF ITEM ERS ICS SIONAL ::ANTS ICAL ERS 

133 144 59 42 ~i 33 18 20 350 
134 1555 74 45 40 -47 24 34 419 
135 46 53 19 15 14 8 5 140 
136 174 65 57 42 35 19 18 410 
137 39 43 21 .1-e 9 12 5 139 
-,:3~g-------9--,----1~0--~, (~;,·~l~3------. ~5-----=3----~4------=3~. ----4~3~-

'"1:39 71 ', \,:. :~.. 41 35 41 28 14 16 246 "1:40- 44 · · .. , 35 22 18 15 11 a 153 
141 00 19 19 7 8 8 3 94 142 7o 37 28 20 19 12 11 ·--1.-.9-7-
143 27 19 ~ a ·s 6 ? 2 -75 
144 192 75 , 48 40· 36 ' 28 . ·24 443 --1-4-5----J:bO-· _____ 6_3 ____ __,..44--------4-r-- ----=3~9-----2~3-----2-9~__,3~s~9--
146 74 55 40 36 31 17 19 272 
14? 104 59 i3 33 31 20 26 316 
148 33 ' 21 23 13 10 XJ· 5 112 
149 !24 55 40 3'0 28 l6 10 303 
150 151 68 42 33 30 20 26 3?0 
151 202 88 54 .·. 48 50 29 41 512 
152 200 78 52 41 50 ; '2? 43 49--r-
-::-::~----=----~-----=· .. --........___,_~ ..... --.;. ---·-.----------153' 37 . 29 .. ·· ;·22:: ·: .·c· . · 14 ... g ·. ·. 7 ·. .. 5 123 

154 190 80. . 55 ·, . 52 55 30 43 505 
155 23 24 ' 15 12 ' 8 7 4 93 
!56 - 131 56 35 ·30 28 14 ·11 355 
157 77 38 26 1~ 18 ll 9 191 
158 ~9 30 24 12 9 13 4 111 
159 . 68 36 23 32 17' 11 11 198 
160 14 15 14 6 5 7 4 65 
l61 53 56 34 26 29 19 10 227 
-=1:-!!6~2----a-7--~4-1 _____ 3._.9----: --:::.-24· 23 13. 13 240 · is3-----2-0--9------9-1 ____ __,,5_6 _____ 4-2----~5~2----3~0-----4~5.----~'5~14---

-Y66 46 39 21 l9 22 ·. 9 6 162 

164 167 69 42 47 33 19 15 392 -YsS 16·2 66 50 30 32 23 15 378 
. 167 82 43 29 21 17 . 9 8 209 

l69 l33 63 ' 45 33 . 3l 18 19 342 
l68 92 50 36 28 23 13 23 ~65 

~ 7! 4P'/ 36 lg 11 ,, 13 7 5 138 
- ~1:"P:l'7""""2-. ----2...-1---2'""""5,,._-.---i4 8 8 · 12 ·5 94 

'l7o 17 10 14 s 4 5 5 63 

·-1•74 9l 45 22 25 .·· 14 9 13 219 
-,:73 47 19 17 is s s 10 i21 
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TABLE NUMBER 9 

SHOWING THE PER CENT OF PARENTS IN EACH .. 

OF Tiill OCCUPATIONAL GHOUPS .WHO MARKED . EACH OF THE ITEMS if l" 

·· PER CENT OF ·'I10TAL IN EACH GHOUP PEHCE:NT OF 
NUMBER PARM- MEGHAN- PHOFES .. MERCH- CLBH.- LABOR...t BLANK TOTAL 
OF ITEI·!I ERS ICS SIONAL ANTS ·rcAL ERS 

l 80 ao 90 8.0 80 90 80 80 
~~ 70 60 80 50 7.o 60 F/o 70 
3;· So F/O so eo . F/o 80 80 80 
4 ·7.o flo 80 60 F/O F/o F/o F/O 
5 60 . 60 F/o 60 50 F/O 40 60 
6 Io 30 ~o 10 30 10 10 ~o 
F/ 30 30 50 20 30 20 20 30 
8 60 40 30 30 3-0 40 4d 40 
g 30 40 40 P?(') 50 3<:5 4.0 40 

IO 00 -IO -2.0 Io 00 . Io Io ·10 
II 70 60 so 5<:5 40 40 30 60 
!2 .. IO :30 40 ~o. Io Io 10 ~o 
!3 50 40 50 30 30 30 20 4o 
!4 (j(j Io io 00 00 10 00 o~ --r5 7·(j 70 '70 .70 '70 '70 '10 'io 
I6 IC5 30 20 ~o ~o rm 00 ~o 
I'7 3() 40 50 . ~o 20 50 20 30 
IS Io ~o - ~·.o 10 10 00 Io 10 
I9 50 50 60 40 40 30 60 50 
2·.0 70 70 70 60 50 70 40 60 
?!I 00 40 50 30 40 60 40 40 

~2. 20 30 ~a 20 30 20 10 20 
23 30 50 40 20 2.0 20 20 30 
~4 30 60 60 40 70 45 40 40 
25 00 00 10 00 00 10 00 00 
~6 60 50 40 30 40 40 . 50 50 
~? 60 ?o 60 50 60 60 50 60 
28 IO 20 rm Io 10 10 00 Io 
gg 50 60 50 50 50 60 60 50 

-;fG 50 60 60 60 60 40 50 50 
3!. 30 Y'/O 60 50 60 50 60 50 

··32 7l5 '70 '10 60 60 F/O r10 rlo 
33 20 ~o 30 10 10 10 · 10 20 
34 . 40 'i'O ao '7 0 So 'to So 60 
35 . so 60 60 50 50 60 30 I 60 - 56 j]j 20 20 -~O 30 10 10 20 
3'7 00 ~o 30 Io ~o 00 00 10 
39 40 50 50 40 40 4?5 50 50 
39 00 ~(j t)(j (j(j IO 10 00 10 
40 5o . 60 60 40 30 50 20 50 
~ 170 ~ 0 50 50 50 60 4TI So 
. 42 So '70 em 50 50 60 -- 60 50 
43 50 60 60 40 50 · .. 40 40 50 
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TABLE NUMBER 9 (Cont'd. ) 
PER OEifi1

. CW 'I'OTAL .IN' EACH lfno·uI) Percent of 
Number Fa1"1m- Meehan- Profep- Me1"lch- Cler- Labo1.,- Blank Total 
of Item ers ics sional ants ical ei1 s 

44 00 20 20 10 00 10 00 10 
45 40 60 70 50 60 70 40 50 
46 70 80 80 70 7o. 80 70 70 
4F/ 10 20 30 20 10 10 10 20 
48 30 60 70 60 50 60 30 50 

:-4-w~· 10 20 20 10 10 30 10 10 
-·-50· 80 F/O '70 50 60 60 80 ?o 

5I 40 40 5(') ~o 4(§ 40 40 40 
52 50 30. 60 40 50 50 50 50 
53 Io 30 30 ~o ~m 20 10 ::nr-

-o4 40 -50 50 40 !30 40 40 40 
-S-5 30 60 50 40 50 50 30 40 

56 50 60 60 50 50 60 50 50 
5? ~o 30 30 ~o 20 30 10 30 
58 00 20 20 Io 00 20 Io Io 
59 50 50 40 40 40 40 20 40 
60 00 10 10 00 00 10 00 00 
6I 10 30 ~.Eo Io 20 20 10 20 
62 40 50 50 40 40 40 50 40 
63 Io 40 20 jJ) ~o 30 Io ~o 

64 :20 30 ~(j I<5 Io 10 10 ~o 
65 30 50 40 30() ·;-·• 40 30 30 40 
6S F?o 'io 8() ro-·-: ?o 60 80 F/O 
6'7 50 70 60 60 60 50 5() 60 
68 50 F/O F/O 60 60 60 F/O 60 
(jg Io 20 30 ~o Io 10 00 Io 
'io 40 60 ~ 4<'.5 40 50: ~o 40 
'7I Io 20 30 Io Io :20 Io 20 
72 40 40 50 40 40 40 -30 40 
73 Io 40 50 20 30 30 20 30 
74: 10 30 20 20 10 30 10 20 
F/5 30 50 F/O 60 50 30 30 40 
?6 30 30 30. 20 30 30 20 30 
r77 30 40 40 ~o 20 20 30 30 

. 7"8 80 50 50 40 40 .. 50 40 70 
79 Io 30 10 Io 10 10 00 10 
80 30 40 40 30 30 ·30 10 30 
SI :1g '70 60 60 50 60 40 60 
82 50 . F/O 60 40 40 50 20 50 
93 Io ~(j 20 Io 10 10 00 10 -84 5o 60 50 30 40 50 40 50 
85 60 70 60 40 50 50 30 50 
86 70 7o 80 60 70 70 7o 70 
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TABLE UUMBER 9 (Cont'd.) 
PER CENT OF rrOTAL IN EACH GHOUP PERCENT OF 

NUMBER FAHM-:- M.rilCHAN- PROFES- MERCH- CLE..B.1r- LABOH- BLANK TOTAL 
OF ITEM ERS ICS SIONAL AlTTS ICAL ERS 

87 40 30 50 40 ·.· 40 40 50 40 
SS Io 30 20 20 30 20 10 20 
m~ Io 30 20 20 20 10 10 20 
90 10 20 30 20 10 10 10 20 

-~~1 40 60 70 70 70 60 50 60 
92 ~o 30 50 20 20 30 20 30 
93 50 60 60 40 60 50 60 50 
94 Io 10 20 10 20· 10 00 -arm 
95 70 70 60 50 50 F/O 40 60 
96 40 40 30 30 30 40 20 30 
~?7 c:m 10 10 10 00 Io 00 10 
98 20 50 50 30 30 40 30 30 
99 50 60 60 50 40 50 30 50 

Io<J 10 30 30 10 20 10 10 20 
101 £0 30 40 20 3(5 30 20 . 30 
102 60 40 50 30 40 50 20 50 
Io3 rm 20 3() Io 00 mi 00 Io 
104. mJ ~o ~o 10 Io Io 00 10 
105 20 50 40 30 30 30 20 30 
106 30 40 50 30 30 30 20 30 
lOfl 40 60 50 40 40 40 40 50 
!08 60 80 f70 40 60 ?o 60 60 
109 5() 50 50 40 40 50 20 50 
I Io 20 40 40 ~o ~o 30 I<J ~o 
III 4C5 30 40 ~o ~o 40 30 40 
112 50 50 50 40 40 50 20 50 
113 Io 20 2·o 10 10 20 00 10 
1!4 40 60 50 40 40 40 30 40 
II5 Ff '(j 60 50 50 40 60 30 60 
1I6 Io 50 ~Q, Io 10 30 Io Io 
II? 20 60 60 40 50 30 ~o 40 
IIS Io 30 30 Io 20 30 Io 20 
II9 Io 30 20 10 20 20 00 20 
I20 00 20 !o 00 00 Io (J(j Io 
D~I 40 6C5 60 40 40 40 30 40 
I~2 30 40 40 ~o 30 35 30 30 
I23 50 60 50 50 40 60 30 5('.5 
I24 Io 30 30 10 .Io 2:0 10 20 
125 Io 30 5ID 10 20 30 10 20 
I26 <:>o ·IO 00--·-- 000 00. ·00 00 00 
I2'7 60 60 50 40··-·--.. - 50 60 40 50 
I!29; IO 40 40 2() -~o. 30 00 20 nm 30 60 E)('j 4o 60 60 40 40 

'!30 10 40 40 20 20 30 20 2.d 
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TABLE NUMBER 9 (Cont'd.) 
PER a ENT 0111 T01111n:; ·. IN E:Acii am:mis PERCENT OF 

UUMBER ;fi'ARM- ME!RdHAi'l- PHoli1ES- MERCH- CLERK- LABOR- BLANK TOTAL 
OP ITEM ERS ICS SIONAL ANTS ICAL ERS 

131 -40 40 70 40 40 40 50 50 
I32 60 60 rro 40 50 60 60 60 
I33 ·50 5o ; 60 50 40 40 30 50 
I34 60 70 60 50 70 60 50 60 
!3-5 ·10 30 20 BO ~o 20 00 -20 
136 60 60 so 60 50 50 ~o 66 
I3'7 10 40 30 10 10 30 00 20 
13S 00 ·00 !O 00 00 10 00 00 
139 20 30 50 60 40 30 20 30 -yf<) 10 30 30 20 20 30 10 2o 
I41 10 Io ~,Q 10 Io ~o 00 I<:> 
14~ 20 30 40 20 20 30 10 20 
143 10 10 ·10 00 00 10 00 -10 
144 70 I'/o 60 50 . 50 JJ-0 40 60 
145 50 60 60 60 50 60 50 50 
I46 20 50 ·50 50 40 40 35 40 
I4f'f 40 50 60 40 40 oo 40 40 
148 10 20 30 10 10 10 00 lO 
149 40 -50 -50 40 40 .40 10 40 

lbo 50 60 60 40 40 50 40 50 1 

15! 70 So 70 70 F/o 80 70 'TO 
I5~ 70 7o F-/o .. '70 ---rro. '10 70 7 ('5 
153 :ro go 30 zo Io 10 00 !o 1'54- F/o 70 70 F/o ·so 80 F/o 70 
155 00 ~ 20 10 10 10 00 10 
156 50 50 50 40 40 30 10 50 
I5? 20 30 30 10 20 30 10 20 
l58 00 20 30 IO 16 30 00 Io -nm · 20: 

.-~ 
· 33-cr~··~·---·-2~crscr--·~~tr1rcr~!cr~-;26 ~--~;(_r·--~--3-m0 ··-·· --1rw o · 30 

luO 00 ro 20 cm ·J:>o Io -ocm oO 
-r6I ~(j 50 . 40 30 40 oI Io 30 

lu2 30 30 . 50 . ·50 30 30 20 30 
163 80 'f/O 80 60 70 80 F/O P?o 
164 ·60 60 60 .... 70 ·---:rev 50 -~ m.:> 50 
I65 60 60 70 40 40 60 20 50 
I66 Io 30 3o_ 206 - 30 20 10 mi 

. 167 30 40 40 30. 20 20 10 30 
MS 30 40 -50 · 40 30 30 30 40 

169 50 - 60 60 40 40 40 30 50 
I7o 00 o<J 20 10 00 ICJ 00 00 

~:1 171 10 30 ~o 10 ro 10 60 20 
1:72 (j(j --~(j rro !() IO 30 Hll· IO 
IFf 3 Io Io ·'.: ~o 20 !O ~o !o :ro 
1174 30 40 .- 30 30 20 20 20 . 30 
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A glance at table 9 shows ,that there was a wide 
' ' 

variation in eva.rt.uat·ing the importance of the various items. 

The item found of value by the largest number (87 .35b) of the 

658 people is the Thermometer (No~ 1) The one found of value 

by the smallest number (3.7%) is the Audion Detector. (No. 25) 

The following table shows the distribution of all the items 

with respect to percentag~s of the total responses which 

marked them 11 1 11
• 

TABLE NUMBER 9 A 

SHOWING THE DISrl1RIBUTION OF ITEMS WITH RESPECT 

TO THE PER CENT OF PARENTS FINDING THEM OF VALUE 

NUTuTBER OF ITEMS 

26 , 
31 . 

TOTAL 
:Median 

21 
24 
31. 
19·· 

41 % l-· 
This table should be · read thus: Seven items we1-.e 

marked "1" by less than io~:b of all the parents. · Twenty-six 
• ti . . 

· items were marked .11 . by 10 to 19 per cent of all the 

parents. Tbe median of 41% means that one-half of the 174 

items were marked 11 1 11 by more than 417b of the parents and 

one-half were thus marked by less than 4JJb 

If the list of ~tems is a fair -representation of 

What is now being taught in high school physics ·as far as 

devices are concerned, this median of 41% would indicate 

that on the whole our present day course functions to a 
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painfully srnall extent in daily life. Since, however, 

several i terns we1-ie included in the list which do. not appear 

in most p1-iesent day courses it will be of value to arrange 

the· items in the 01-ader of their. seeming va:J_ue arJ.d determine 

how the traditional items r~nH: in such list. 

TABLE NU:MBER 10 

LIST OF THE ITErv'.lS ARRANGED. IN THE OPJ)EH OF TEE HUMBER 

OF TIMES EACH VIAS CONSIDERED OF REAL VALUE IN EXPEJ:-1.IENCE 
NUMBER 1. 

RA:NK ITEM OF ITEM:~IH LIST 

1 
2 
3 
4 
·5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Thermometer~ 
·~ce Cream Freezer 
Ordinary Kitchen Range 
D~d:i!n8"fry·kHeating Stove 
Door· ·Lock 
Sewing Machine· 
Fountain Pen 
Window Shade Roller 
Oil Stove 
To Regula.De a Clock 
Kerosene Lamp 
Fever Thermomete1-a 
Firing a Gun (ordinary rifle) 
Cream Separator 
Spectacles 
Vl at er Faucet 
C1,,ow ·Bar 
Block and Tackle 
Automobile Tires 
Auto Jack. 
Elect1~i c Flatiron 
Vacutun Sv~rnep e1-a 
Soldering a hold in teakettle 
Auto (or gas engine)Carbui~etor 
Ball and Roller Bearings. 
Wind Ivd.11 
Hose Hozzle 
Clock PendulW11 
Auto Brake 
Water Trap under Sink 

1 
3·; 
46 
163 
·1·51 
66 
154 
4 
152 
15 
32 
86 
50 
78 
2 
108 
95;~) 

81 
20· 
144 
34 
68. 
27 
5 
42 
41 
134 
132 
·136 
67 



RANK 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

45 
46 

47 
48 
49 
50 
51' 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

64 
65 
66 
67 
68. 
69 
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TABLE NUMBER .10 Cont'd. 
ITEM 

Repairing a pump valve 
Wagon Scales 
Telephone receivers 
Electric Fan 
Auto Radiator 
Thermos Bottle· 
Force Pump 
Tire Pressttr>e T.ester 
Shades for Lamps 
The Wedge 
Phonog1'1aph 
The ·Windlass 
Ordinary Mirro1-i 
TO adjust the spring in· 

a roller 
Fire Extinguisher 
Chicken automatic drinking 

fountain 
A uto Engine 
Suction ~ump 
To Stop a. leaky valve 
Auto Horn 
Safety Valve 
Grinding Auto Valves 
A uto Muffler 
Gasoline Lamp 
Fuse in Electric Light circuit 
Piano 
Electric Door :SelJl. 
Batteries. (Electric) 
Three-Horse Evener 
Differential Gears of Auto 
Spring Balance 
Camera 
Ignition on automobile or 

other gas engines 
Telephohe Transmitter 
Fireless Cooker 
Derrick· 
Steam Heating System 
Typewriter 
Hot Air House Heating System 

HUMBER 
OF ITEM IHLIST 

11 
EL5 
56 
91 
35 
45 
85 
154 
52 
127 
145 
112 
29 

93 
30 

26· 
165 
150 
43 
123 
82;-.... 
156 
99 
133 
31 
19 
48 
169 
102 
109 
84 
107 

40 
38 
131 
59 
24 
75 
121 



RANK 

70 

71 
72 
73 
74 
'75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 

95 
96 
97 
98 
99 

. 100 
101 
102 
103 

104 
105 
106 
107 
108 
109 
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TABLE NUMBER 10 Cont'd. 
. ITEM 

Non-?reezing mixture for 
auto i"•adiator 

Lightning Rod 
Elect1->ic Light . Meter · 
Hot-water Heating System 
Hot-water- Heater . and Reservoir 
To Replace a Gas Mantle 
Teeter Board 
Auto Transmission Gears 
Magneto 
Kite 
Dry Farming 
Water Meter 
Reading ·Glass 
Ba1->ometer 
Cash Reg-ister 
Read ··A Gas Meter 
Rotating Lawn Spri:hlder 
Air Mixer on gas Stove 
Single Wire Telephone line 
Field Glas~ · 
Differe1'1tial Pulley 
Press'l.lre Cooker 
Adding Machine 
Electric incandescent lamp 
Water Reservoir on side of 

Hot Air Furnace 
Test Acid in Storage Battery 
Microscope · 
Telescope 
To · Make a Freez_ing Mixture 
Inclined Plane 
RepaarElectric Light Socket 
Wiring a House 
Telephone Central Station 
Why an. Object is lighter in 

water . than out 
Farm electric lighting system 
River Dam 

. T!i..ree-way Electric Switch 
Iceless Refrigerator 
Artificial Ice Manu.f acture 
CentI'ifugal . Pump 

1rnlV1BER 
OF ITEM IN LIST 

70 
8 
129 
147 
-114 
62 
21 
.149 
54 
72 
13 
55 
87 
51 
9 
·117 
65---
146 
1-11 

·16-8 
36 
122 
139 
98 

106 
.80 
·162 
7 
77 
17· 
161 
105 
76 

92 · 
17·4 
167 

· 73 
23 
101·· 
57 



RANK 

110 
111 

112 
115 

114 
11-5 
116 
117 
118 

119·. 
120 
121 
122 
123 
124 
125 
126 
127 

128 
129 
130 
131 . 
132 

133 
1~4 
1~5 

. 136 
13'? 

. 13u 
139 
140 . 
141· 
142 
143 
144 
145 

.146 
:t J.i~f7 
148 ' 
149 
150 

151 
J.512 
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TABLE NUMBER 10 ·Cont'd. 
IT.EM 

Self Computing Scales 
Elec t1.,ic Signals 011 Railway 

Crossings . 
Resistance Coil on Auto 
Ban..l{ing of Rails at Curves 

of railroads 
Traveling Crane 
Arc · Lamp 
Telegraph 
Electro Ifis.gnet 
Insurance Code Rules for 

Wiring a House 
Railway Engine Turn Table 
Railway Engine Heat-light 
Railway Coach Heating 
Water Motor 
Hydraulic Press 
Steam Condenser 
Volt~:Meter 
'Electric Transformer 

/ Automatic Air · Brakes on 
Railway ca1,,s .. 

Wireless Tele.phone 
Hot Boxes on Railway cars 
Hydraulic Ram 
Tubular Steam Boilers 
Automatic Bloclc Signal , · 

on Railway 
Balloons 
Suspension Bridge 
Arma tu--.c>® ,of Dynamo 
Bui,,glar Alarms in BanJ.{S 
Aeroplane 

. compound ·steam Engine . · 
Forced Draft for Steam boilers 
Ammeter 
Moving Picture WlB.chine 
Light House 
Commutator of Dynamo 
Hyd1,,aulic Eleva tor 
Steam Boat 
Over Shot Water Wheel 
Sailing Boat 
Turbine Water Wheel 
Rheostat 
Motors on Electric Street 

cars 
C 01'lliss S tea.:in Engine 
High Tension Electric Lines 

NUivIBER 
OF ITEM IN LIST 

159 

142 
157 

110 
128 
130 
22 
125 

55- ·. 
166 
88 
100 

\ 140 
74 
89 
118 
12 

6 
4'? 
36 
61 
63 

135 
·33 
64 
137 
90 
124 
171 
1-3:9 
16 
71 · 
173 

· 116 
·153 
69 
28 
148 
.83 
158 

113 
79 
49 



RANK 

163 
15t.l: 
155 
156 

i5-7 
158 
159 
1(30 
161 
162 
163 
164 
165 
166 
167 
16f3' 
169 
F/.O 
ivn 
17:2 
173 
ltp4 
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TABLE HUMBER 10 Cont'd. 
ITEM . 

Teleg1'\aph -Code 
Binoculars 
Electric Condensers 
T§ Fir:d. the Density of an 

I1.;regular Solid 
Induction Motors 
Micrometer Calipers 
Super Heaters 
Series Wound Dyna;nos 
Under Sea Telegraph Cable 
Vernie1'\ Calipers 
Elect1,,oplating 

_ Bourdon Gauge 
Automatic Stolcers; 
F,loating D1-iy Dock 
Ivhdical Induction Coil 
Electric Rectifier 
Wireless Antenna 
Fractional Distillation 
Crystal Detector for 

Wireless 
Tbe Pelton Water Whee). 
Synchronous Moto1,,s 
Audion De·e'e1ctor 

NUMBER 
OF ITEM IN LIST 

94 
37 
58 

141 
172 
103 
104 
155 
18 
4.4 
10 
143 
39 
97 
120 
160 
170 
14 

138 
-126 
60 
25 

CORRELATION OF THE REPLIES FROM THE VARIOUS 'OCCUPATIONAL 
GRC5UPS 

At this point it will -be we 11- to examine the replies 

from _the various gi'loups as compared with the foregoing total 

response. It might be expected tbat the evaluation of many 

items by any given group vrnuld be considerably different from 

the evaluation of the san13 items by other,,,. eroups or by the 

-total. In order to make a comparison in _ this regard, the 

cor1,,elation was wor1ced out between the responses of each of v 

the leading occupational groups and of the total of such 

responses. Tbe coefficient of correlation was computed by _ 

the method usually used for correlating abilities of students 
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in two school subjects. In the first place it was necessary 

to condense the two qfstribu.tions under consideration• .· This 

was done by computing .:the per cent of persons in each occupa- · 

tional group who assigried real value ( 1) to each of the several 

items. These ·· were . then grouped in intervals . of 10 per cent 

in the manner shown in table 9. Correlati.on tables were then 

ihade which dist1-iibuted the nwnber of items accordiri..g to these 

intervals for the occupational group and for the total. (See 

table 12) Having cornplet~d this, the coefficient of correla-

tion was computed accor•ding to the fo1-imula: 

/"Z, 

. TABLE NUivlBER 11-

CORRELATION BETWEEN GROUP RESPONSES AND THE TOTAL 

RESPONSE, Alm BETWEEN 'DIFFERENT GROUP RESPONSES. 
BETWSEN .. , c OR.ttELArrron 

FARMERS AND TOr.J.1AL 

1'.'IECHANICS A1'ID TOTAL 

PROFESSIONAL AND · TOTAL 

MERCHANTS AND TOTAL 

MECHANICS AND FARMERS 

MECHANICS AND PROFESSIONAL 

BLANKS CNOMEN) WITH TOTAL 

. ·951 + 

.92 :t 

.92 t 

.915 ± 

.869 + 

.892 :I: 

.891 * 

;005 

.01 

.01 

.01 

~01 

.01 

• Ql 
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According ~6 Rugg, a Co1-irelation coefficie;nt above 

• 60 or • 70 is high. , If this be true we may state from the 

foregoing that there is a very high. correlation between the 

percent.ages of the individuals in the several.occupational 
. J 

groups that have found these particular instruments or 

devices of value in daily life. This is most enlight'ening, ' 

for ·heretofoi-'e we have believed the type of Physics for 

prospective farmers should be substantially different from that 

for prospective mechanic·s or professional men because the;r were 

naturally interested in different values or appreciations. 
. . .. · . 't, 

There has also been almost universal agreement that th3 giris 

should receive a different content from the boys. The above 

~able, however, shows that if .the content of physics is to be 

determined by the usual activities of the citizens there will 

be little need for variation in the subject matter for a variety 

. of contemplated activities. In other wot'ds, it shovrn th :J.t 

every one, regardless of his vocation, is in need of training 

pe1"'taining to a definite list of eve1"'y day devices • . 

LOW RATING OF SOME IT.EMS USUALLY STRESSED IN PHYSICS 

It is intere~ting to itemize 1 some. of the devi-ces 

Which a.re usually given considerable attention in high school 

physics, which were given a low rating · by the parents. 
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TABLE NUMBER 19 

PER CENT OF P ]\.RENTS SAYING I\NOWLEDGE OF.· ITEM IS 

VALUABLE 

ITEM PER CENT 

Telescope 30 
Inclined Plane 30 
Centrifugal Pump 30 
Why Object is Lighter 

under Water 30 
Differential Pulley 30 
Microscope . 30 
Electric Transformar 20 
A nuneter 20 
Telegraphy 20 
Hydraulic Press 20 
Banking Rails at Curves 20 
Voltmeter 20 
Aeroplane 20 
Electromagnet 20 
Arc Lamp 20 
ArmatUl~e of Dynamo 20 
Compou.nd Steam Engine 20 
Electroplating . 10 
Ove1"Shot Water Vlheel 10· 
Binoculars 10 
Vernier Calipers 10 
High Tension Electric Lines 10 
Electric Cor..denser 10 
Turbine Water Wheel 10 
Floating Dry Dock 10 
MiciJometer Calipers 10 
Commutator of Dynamo 10 
Find Density of Irregular 

Solid 10· 
Bourdon Gauge 10 
Hydraulic Elevator 10 
Series Wound Dynamo 10-
Rheostate 10 
The Pelton Water Wheel 00 

' · 
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HIGH RATING OF SOME ITEMS USUALLY UOT STRESSED IN PHYSICS 

The foregoing table shows items which this study 

indicates should r~eceive little, if any, serious attention 

in a high school physics course which is built on the aim 

of social worth. Below is another list of items which 

have ,not, as a rule, received attention in the .past in the 

physics course but which should by all means be included. 

TABLE NUMBER 20 

PER CENT OF PARENTS SAYING IrnOWLEDGE OF ITEM 

IS VALUABLE 

I'i'EI\1 PER GEN'l' 

Ice Cream Freezer 80 
Window Shade Roller 70 
To Regulate A Clock 70 
The Kerosene Lamp 70 
Ordinary IG. tchen Range·'~· 70 
Sewing Machine 70 
Cream Separator 70 
Fever Thermometer 70 
Door Lock 70 
Fountain Pen 70 
Oil Stove 70 
Ordinary Heating Stove ~O 
Repairing a Pwnp Valve 60 
Automobile Tires 60 
Soldering a Hole in a Tea-Kettle 60 
Automobile Radiator 60 
Vl indmill · . -60 
Ball and Roller Bearings 60 
Water Trap Unde-r Sink 60 
Vacuwn Sweeper 60 
Clock Pendulwn 60 
Hose Nozzle 60 
Automobile Bralms 60 
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SUMMARY OF PART I 

1. The high school physics course, though once con-

sidered fully staDd.ardized with respect to both content and 

method of instruction, is now in _u1 ... gent need of a complete 

reorganization and readJustment if it is to conform to 

the present day accepted aim of secondary education. .This 

. aim is agreed to be, in the words of Inglis, "To prepare 

the pupils for the activities in which they will be expec-

ted, normally, to 'part i c.ipa te when they leave school u. 

2. The content of a proper high school physics course 

can be determined by scientific answers to these two 

questions: 

First, What mechanical, electrical, acoustic, 
thermal, . and lighting devices are used 
by the average_ pe1 ... son in every day life_? 

Second, What facts, p1 ... inciples e..nd abilities 
are necessary before one can be profi-
cient in utilizing and caring for th3se 
devices? 

3. In an effort to get a pm"tial answe1., to the 

first of these questions a list of 174 devices, taken in the 

mo.in from standa1.,d physics texts, was sent to parents of 

the boys and girls en.1 ... olled in physics in 75 high schools 

of Kansas •. They were asked, among other th:ings, to check 

those items which they had found to te of real importance· 

to them in life by 0 1". 

4. The distribution of the replies to this · "Parent 

Quetionnaire 11 was found to be representative, to a high de-
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gree, of 'the entire. population o~ Kans a~ The percents of 

the fathers rep1.,esented in the replies who a1-ae engaged in 

the various occupations is very close. to cor11 esponding pe1,.,-

cents shown in the federal reports fo1,... all the men of the 

state. 

5. Replies were A:.t-s-ett from 257 Farmers, 103 Mechanics, 

67 Merchants, 70 Professional men, 67 Clerical wo1,.,ke11 s,. 

36 Common labo1,,e1,.,s and 58 which ·were -blanlr with respect to 

the occupation of the father; giving a total of 658 replies. 

6. The responses of these 658 people, regarding the 

value of a lmowledge of the 174 items listed ·in the question-

naire, were such as to distribute the items fairly well over 

the entire range from very low value to very high value. 

The item judged to be of greatest value was the thermometer. 

This is probably due to the fact that it was first on the 

list. The next in value was the ice cream freezer· (81.3% ). 

The itel]l ·to be judged of least value was the audion detector 

(3.7%). 

7. A most important fact is obse11 ved when the i terns 

are ranked, in relative importance according to the response 

of the entire group, and then acco1,.,ding to the response of 

each occupational group separately. The coGfficient of 

correlation between the response of any given group and the 

total response was in each case between .89 and .92. 
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The co1.,relation between any two groups was found to be be-

tween .86 and .90. This is most significant for it seems to 

mean two ·very important things: first, that in further studies 

of this kind it may be unnecessary to get a i.,esponse from so 

great a number of people, since the response of seventy 

persons is p racticaily the same with reference to the ,pe1.,cent 

assigning high value to any ·item as for 658. In the second 

place it means that it is not essential that the replies 

come from all the occupational groups to a rep1.,esentati ve 
. . . . ) 

degree. The ·response of a random sa::~npling, or from people 

in the sarre activity would seem to · be q~ite as reliable in 

this respect as from a random sampling of all groups. 

8. Many of · the items which were judged to be of value 

by- less than 40% . of . the parents making reply are now being 

given considerable attention in the high school physics 
- . 

course. This, of course, does not prove they shouid be 

eliminated. ,, It does show that, since they can not 'be retained 

because Of apparent social Worth,, _ attention should be 

focused upon them to .determine whether the1.,e is justification 

for· the ii., retention in the course of study. 

·g. Many i terns which wei,,,e . judged to be of real value 

to more than ·6()Jb of the people are given little or no .conside1.,---- . ' . . 

ation in the present day physics course • . This does not mean 

that all such items should be immediately incorporated into 

the high school physi·cs course. It does mean that, since 

these items ~re of sonial worth, they should rio longer be 

excluded without a. most definite and convincing reason. 
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PRESE1~ STATUS OF THE HIGH SCHOOL PHYSICS 

COURSE IN KANSAS 

In 01"1der to get ·information regarding the present 

content and present practices in teaching high school · 

physics, the write1., ma.de a survey of conditions as they 

existed in the higb. schools of Kansas during the school 

year 1921-22. By means of a questionnail.,e answers were 

obtained to the following questions: 

· . 1. What propo1.,tion of . high school students are now 

pursuing the c oUDse? 

2. What is the ratio of boys to girls enrolled in 

physics? 

3. To what extent are girls iri separate classes 

from boys? 

·4. Using the '11 eacher-Judt;;ment as a basis, · hovi do 

girls compare Vfith boys with respect to: 

a) Int ere st in the cour so? 
b
0

) Inte:r1est in laboratory work?, 
) Difficulty'VTith prob1emsf 

d) Int e1,,est in 1machines'f . 

5. To l-vhat extent are wonen teachers 9..~ Physics? 
~ -

6. What is. the atti.tu.de of Physics teachers t ·owa11d. 
. . 

•! 
General Science as a prerequisite :Bor Physics·. 
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7. What other ~ubjects are taU,ght by Physics teachers? 

8. What is the relative amount of time spent in the 

laboratory compared with time spent in recitation 

and in lecture? 

9. What 'type Of laboratory record is usually used? 

10. How much value is placed on the laboratory 

record by the teacher in so far as grade is 

concerned? 

lL What experiments are reqti.ired in the ave1 ... age ,.,high 

school? 

12. Which of these experiments ; are performed by the 

teacher? 

13. Do students, when working experiments, work in 

pairs or in larger grou~s? 

:1 
In getting data · :-:::,i.~pon the foregoing quest ions.J 

359 questionnaires were sent to as . many physics teachers 

in Kansas~ One hundred twelve replies were received. 

Some of the'i~eplies, especially from the Rural High Schools, 

were so incomplete they could not be used. In most cases 

86 replies are considered throughout this study. The 

following table shows · the distribution of the replies 

with 1.,espect to the type of school represented. 



Page 65. 

TABL;E HUMBER 21 

SHOWING THE DISTRIBUTION OF REPLIES WITH RESPECT 

TO TYPE OF SCHOOL REPHESENTED 

First , Second 
TYPE OF SCHOOL C'LASS CIJ~SS COUNTY RURAL 

CITIES CITIES 

'NUMBER OF , SCHOOLS 
RECEIVING Q,UESTIONNAIRE · 12 7,5 27 245 

HUMBER OF SCHOOLS 
REPLYING 10 33 8 61 

NUMBER OF REPLIES , USED ' 9 31 6· 40 

TOTAL 

359 

112: 

86 

For purposes of comparison these 86 schools we1"'1e 

divided in to el even gi,,oups according to their enrollment·~ 

The . first group includes those schools .with an, enroll!ren t of 

less than 50. The groups from this on ,up ~re at intervals 

of 5.0, except for the last three intervals, wl"lich a1"'1e gi-ieater; 

These intervals are shown in Table Number 15. The various 

questions stated above v1ill be taken up seriatum and an 
• attempt made to , answe1,.. each in the light of tlJ.e data received 

from the questionnaires. 

Q.uestion 1. ·What proportion of the p1.,esent high school 
enrollment is enrolled in the Physics Course? 

Averages were ·computed for the total en1"'1ollment and 

also for enrollment in the physics classes fo1"'1 the schools 

in each in tervaJ. of the distribution. From this the percent · 

of those en1,.,olled in physics is de1"ived. Table N°Ulllber 15 

shows · the number of schools falling in each group, average 

enrollment in physics, and the per cent in physics. 
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TABLE NUMBER 22 

PROPORTIOl'I OF HIGH SCHOOL ENHOLLMENT IN Ph'ISICS 

Number 
Enrolment. of 

Schools 

0- 49 19 

50- 99 18 

100-149 5 

150-199 9 

200-249 6 

250-299 8 

300-349 3 

350-399 4 

400-599 7. 

600-799 5 

800-1400 2: 

0-1400 86 

Average , Average Fropo1"'tion 
Enrolment Enrol~ in 
i!l School In Phy. Physics. 

35.9 9~3 25.9% 

65.6 12.·4 18.8% 

119.4 26~6 22. 6/b 
171.0 24.3 14.2% 

221.3 31.7 

264.7 34.0 12.8% 

331.7 13.5% 

356.7 43~5 12.1% 

52-8. 0 55.4 

678.8 60.8 8.9% 

1350.0 131.0 9.7% 

228.6 25.8 

. The Table shov;s at a glan.ce. that the larger the 

school, .in genepal, the smaller is · the per cent of its en-

rollment in.Physics~ This can· probably· be accounted. fo1" by . 

two f'act.S; ... r: . First, -Physics is not i'leq.uired by the state for 

high schqol graduation. This being the case it is optional 

With each school whether it requires the course. This would 

tend to. reduce the -percentage enrollment in Physics in the 

larger schools because of a larger range of electives. 

Second, since the range _ of . subjects offered in the smalle1'1 

schools is limited it follows that Physics is essentially 
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a required. subject'• This would tend' to cause a high pe1,centage 

enrollment in Physics in the . smaller schools. For the fifty_; 

one schools, with enrollments less than two-hurrlred, the 

proportion of students takang Physics · is more than twice 

·that of the fourteen schools, with enrollments more than 

four-hundred. · For all the schools the average (Aritrnnetic 

mean) enrollment in.Physics is 28.8, which is 12.6% of the 

average total enrollment. · Since students remain in high 

school fo1.., four year·s· ai1d since Physics is open only to 

Juniors and Seniors, who constitute considerably less than 

50% of the em,..ollment, this would seem to indicate that 

considerably more than half of the graduates from high school 

have had High School Physics. 

Question ·2. What is the ratio]:' of. Boys to Girls en1.,olled in PfiYSics?--
When the enrollment in Physics Course was tabulated, 

(Table No. · 16) Viiith respect to sex, it brought out a most 

.'interesting fact. It s)J.ows, that the number of girls pursuing 

the course exceeds the nu111ber of boys. This does not mean, 

that a greater proportion of .girls elect the course. It 

indicates clearly, hovveve1 ... , that ou.r task is mo1,,e than to 

adopt ~ boy's Physics course so as to meet the needs, as 

far as possible, of the girls. Tha. t is, if tl1.e girls predomin-
-

ate in nun1bers they should not i~eceive secondary consideration. 
' 
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Anothe1"l item of interest is the fact that the per 
' ''--cent of boys is high in the. ver~y large and" the small schools. 

This would be expected in the la11 ger schools because of the 

la.11 ger provision fo1"l differentiation of courses whereby more· 

desirable courses a11 e open to the girl's •. Just why relatively 

more boys take Physics in the small schools is not so evident. 

It may be d-µ.e to mo11 e of an option in those schools betwe~n 

Physics and Home Economics, or possibly there is a higher 

proportion of boys enrolled in the Rural schooms than in 

the larger schools. 

TABLE HUMBER 23 . 

PHOPORTIOH OF BOYS TO GIRLS IN P:HYSICS 

Average Ave .No. 
Pei-- Cent 1aor Number~ En1-ao1. in Of 

Enrolment Schools Ph;rsics Boys Boys 

0- .49 . 19 9.3 4.5 48.3% 

50- 99 18 12.4 6.4 51.5% 

100-l·i9 5 26.6 11.4 42. 8~~ 

150-199 9 24.3 10.7 43.8% 

200-249 6 31.7 13,2 41.5% 

250-299 8 34.0' 15.6 45.9% 

300-349 3 45.7 18.3 40.2% 

350-399 4 43.5 19.2 44.2% 

400-599 7 55.4 22.7 40.9% 

600-799 fr 60.8 32.2 52. 9% 

800-1400 2 131.0 79.0 60.3J~ . 

0-1400 86 28.8 13.5 47.1~ 



Q.uestion 3. To what extent are girls in classes separate 
from boys? · · 

Within the last few years there. has been consider-

able agitation in favor of separate classes for girls. 

The state text book Connnission reconunends a book on uHousehold 

Physicsu for the use of girls' classes. As shO'Wn in Table 

Number 17 it seems that the size of the school has but 

little effect upon the tendency to separate the girls from 
' the boys except that in the smaller .schools the practice 

is' a l~ttle below the average. It whould be stated, also, 

that thos~ schools that show the larger per cent of girls 

pursuing the cou11 se, show a greater . tendency to p11 ovide for, 

girl's classes. This is what we Ymuld expect. 

TABLE NUivIBER 17 

SEPARATE CLASSES FOR GIRIS 

Enrollment Nw11be1" of Schools Nt:unber say-
Replying · ing Yes. 

. 0- 49 19 3 

50- 99 1:5 2: 

100-149 5' l 

150-199 . 8 3 

200-249 6 2 

250-299 8 l 

300-349 3 l 

350-399 4 l 

~00-599 7 l 

600-799 5 l 

SP0-14;00 2 0 

0-1400 82: 16 

Per Cent 
of Total 

15.7 

13.3 

20.0 

37.5 

33.3 

12.5 

33.3 

25.0 

14.3 

20.0 

oo.o 
19.5 
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Question 4. How 'do f£irls com are vdth Boys ( accox•ding to 
teacher judgment with respect ~: , 

(a )Interest in the co~se-~ ) 
(b) Inte1')est in Labo1')a tory work? 
( c) Difficulty with problems? 
{d) Interest in machines f 

Ninety-two replies were used in answering this ques-

tion. In the question:a.aire an effort wa-s made to get 
- . . ' 

respo~ses regarding .this which.would be compar~~le. The 

final wo1')ding of tha. t part of the questionnaire, t_t-iough still 

open to criticism, was, it is believed, of such a character 

as to reduce t .o a minimum any ambiguity. It read as follows: 

Hroross out the words in the follow~ng sentences which 

do not apply in yotu."' Physics class or classes: 

(1) , Girls have greater, sa:me, less interest in the 
cour_~e than boys. 

(2) Girls have more ·, same, less difficulty with the 
pro ble1ns ·than boys. 

(3) Girls enjoy the labo1"ato1"y wo1.,k more, the same, 
less than boys~ · · 

(4) Girls take more, as much, less interest in 
practical mactd.nes (as, the auto, the telephone, 
pulley, etc. ) ''.f . 

TABLE NUMB.ER 18 

ATTITUDE OF GIRIS COMPARED TO THAT OF BOYS 

IvI01"'e Same Less Blank Total 
Inte:re&t in Gourse 2 4p 4+ 4 92 

Inte1"'est in Laboratory Work 7 48 34 3 92 

Difficulty with probl~ms 4} 38 4 3 92 

Interest in Machine ,~ 0 
~') 

21 69 2 92 
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Table 18 gives the response in tabular form. It 

should be read thus: 2 teachers out of 92 thin..'k: girlS, 

as a rule, show more ·interest in the course than boys do; 

45 teachers can see no difference between the interest . 

manifested by girls as compared VI~ th that of the boys; 

·whereas 41 believe the girls take less intere~t. Four 

teachers failed to check this item. 

The striking point about this teac4er judgment 

is the unballanced appeal which in their judgment the present 

course is ma.king to the 1Joys and gir}s o~ the state. . In 

Table No. 16 we fo~d that mcfr~e girls than boy~ .. were studying 

Physics; and now we find that the course is of such a nature 

that it is apparently much less interesting and more difficult 

for girls. than it is for boys. A study of standard text 

books in Physics shows more than 30% of the total number of 

pages is devoted to a discussion of Mechanics. 

The above table shows that 69 out of 92 teachers 

believe that gi1')ls take less interest . than do boys in practical 

machines. This may have several interpretations. It may 

indicate that al though girls naturally do . not take to machinery, 

yet a stvdY of Mechanics will be of real value to them. Or, 

it may mean that the various machil'ie s are studied in such a 



way as to be mo1,,e . or less distasteful to the average 

girl~ Or again, it may mean that even teachers can not get 

away from the traditional idea of associating machines wit.h 

the masculine sex and conclude, therefore, "a priori'r,. tha~ 

. girls do not take as much interest in machines as do boys • 

. . If· we may judge by the _ nurnbe1., and high scholar-

ship of the girls . in the arithmetic, algebra and geometry 

courses,we c~n safely conclude that any difficulty met by 

them in solving Physics problems beyond that met by the boys, 

is not caused_ by · insufficient knowledge of the prin.ciples 

of Mathematics • . Just why, then, do girls hav<?., greater 

difficulty with Physics probl~ms is a question which shou.ld 

receive serious cons ide1.,ation~ -

In ,ract, as one analyzes this table the question 

keeps crowding mnto mind /If it is true that the oourse is 

so much mo1-ie difficult and .so much less int.ere sting to girls 

than boys, and more girls elect the course, what would be ·±.lie-
&,.i ., 

props>rtion of girls if the course v;ere -- as · \h1te1~~ 

es ting and as easy fo1., gil"lls as for boys 11 ? 

Question 5. To ~ extent do women teach Physics? · 

Iri a course in which we find, consistently, more 

than 50 per cent of the enrollment made up of girls, it 

seems. perti_neJ:?,t to ask to what extent women are engaged in 

teaching L.it:? .· . .-.: ·~'':/ , And now since we have a response from 
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the teachers which states that a majority of the ·girls have 

greater difficulty and take less joy in the work than boys J 

it is even more to the point to ask /wer•e their te~chers 

men or women?" 

TABLE 11UMBER 19 

DISTRIBUTION OF M.EN ATu1) WOMEN TEACHERS 

School 1'Tumber cof Humber. ~of . 1'1wnber bf-
Enrollment Schools :. Men Teachers Women Teachers 

0- 49 19 17 2 

50- 99 18 17 1 

100-149 5 4 1 

150-199 9 9 0 

200-249 6 5 1 

250-299 7 7 0 
~--- .... 

300~349 3 3 0 

350-399 4 4 0 

400-599 ' 5 5 0 

600-799 5 4 1 

800-1400 2 2 0 

Not 
Classified 6 5 1 

0-1400 92 ·82 7 



Table ·No. l~ shows the ntUnber of men and women teachers 

in 89 schools, distr1ibuted according to the size of the school. 

'l1he basis fo1"J determining sex was the name of the teacher. In 

the 89 i'leplies used, it was very obvious whether the teacher 

. was a man or woman • . In three cases some doubt vrns raised, so 

these tvere not included, even though .it seemed quite evident 

they vrnre. men. Of the 89 teache1"Js, 82 were men and 7 were 

women. ·This means.; .. accorc;ling to this survey, that more than 

92% of the Physics teachers are men. 

The table further shows that there is relatively 

no more tendency for vrnmen to tbeach in the small-er schools 

than in the la1->ge1,, ones; nor vice verca. 

Question 6. What is the attitude of Physics Teachers ref:iard-
-rng-GeneraI Science ~ a prerequisite for ~hysics? 

The question as presented to the Physics teachers was 

stated thus: uDo .you favo1" a General Science course as a 

·pre1'lequisite to the course ·inPhysics?--Why, or why not?" 

The responses Which this question b1'Jought ·cover a . wide range 

of state1nents but ;a rather limited range of ideas. The1->e were 

59 : out of . 81 teachers Vfho favo1"ed making .General Science a 

prerequisite fo1'l Physics. 
\. . . 

The writer· has attempted to group the various r 1easons 

; .. which were given for the affirmative answer, unde1" five main 

~ ·,heads: . 

First. It lays .§: foundation for Physics .• 
This reason was given in such words as: 

1. "Physics is too abrupt if not p1"eceded by 
General Science 11

• 

2 •. 11 Gives a basis fo1'1 the study of · Physics~ 11 

3. "Gives a fouiJ.dati on to build physical science 
knowledge on., 

4. · ttr like r'or the student to have something lead-
, ing up to it. n . . 
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5; "Physics is not then absolutely fo1,eign ·to them11
• 

6. "Give a basis for_ the. study of Physics u. 
7. nTo get. the rudiments n. 
8. tr It be.tte1,, prepares studen}:, for Physics tt. 
9. HPaves the way for Physics 11

• _ 

10~ nGives a better equipment for Physics study". 
11. "It is a fo.ndamental. Course n. 
12. ttstudents are· then.familiar' with nature of Physics 11

• 

13. 0 Gives general introduction to special science 11 • · 

Second: It makes possible ~ better tmderstanding £! Physics. 

This reason, which somewhat overlaps the first, was 
expressed in phrases such as: 

1. 0 It prepares for a better unde1,,standing of the . . ii .subject. . . . 
2 ~ nunderstam the work better 11

• 

3~ uHandle ·the wo1,,k better. 11 

4. ttEnables class to cover ground mo1--e thoroughly 
in Physics." 

6. u It prepares the way for more effective work in 
Pl . 11 _-iys1 cs. . 

6. n:t'uPils do better work. n · · 
7. nGives gre{}ter meaning· to f°ormal Physi~s. u 
8. 0 Better able to grasp general Physics.· 
9. ustudents g1,,asp most readily those ideas emphasized 

in General Science. 11 · · 

10. n~iiy ~xperience indica.tes pupils do better work." 

Third: It starts ·pupils thi1i~ing scientifically. 

l~ 11 Gives· general ideas of law of nature. 11 

2. nstarts - pupil. thinking in Scientific lines before 
antering advanced wo1 ... k. n 

3. 11 Become more accustomed · to the Scientific Method. 11 

4. nstimulates observation. n 
5. nPupils learn to think scientifically." 
6. "Gives student general idea of sciences. 11 

Fourth: It makes Physics easier. 

1. 11 Makes easier. n 
2. 11Easy wo1~k to lead·· up to more difficult. n · 
3. uMakes Physics more simple. u 
4. 11 0vercornes usual fear of Physics. 11 

5. nLessens novelty of nevr science.u 
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Fifth: It awakens interest in Science, and gives a basis 
i'o1,, choice between sciences. --- ~- ~~- -~~-- ~~-----

1. "Gets pupil .. interested ear~lier. u 
2 ~ uTo interest student so he will continue." 
3. unevelop -curiosity fo1.; later sciences. 11 

4~ use1')ves a diagnostic purpose • 11 
. 

5. "Give idea of relation of Physics to all other 
sciences. 11 · · · 

6. ttEnlarges the viewpoint. u 
7 ~ 0 Gives insight into what is taught in Physics. u 
8. ·"More easily correlate .the other sciences and 

1-'hy s i cs . l . - • . -

· The reasons given by the 22 teachers wh_o ex~ressed 

themselves as unfavorable to making Gene1,,al Science a pre-

requisite to Physics ai.,e grouped lUlder five heads. As in 

the otber list of reasons we have overlapping here. 

First: It is ttri..rlecessar"J ·· 

1. uGet just as good results without it. u 
2. "I believe, however, it makes Physics easie1,,. 11 

3. 11 Good in itself but adds little outside of 
giving scientific viewpoint. 11 

4. 11 Those having had General Science do not seem superio1". 11 

5. nGives such a small background but it helps some. 11 

6. nDoes not help much.a 
7. 11Student 'can easily pick it up during their study. 11 

8. "Not essential. n 

Second: g destroys newness £f .subject matter. 

1. 11Saps interest from Physics. u 
2. 11Apt to kill inte1,,est in Physics later .on. 11 

3. "Interest a1->oused and satisfied without teaching 
them anything. u 

Third: -. General Science is not taught properly. · 

l. 
2~ 
3 .• 

I 4. 
5. 
6. 

7. 

8. 

11 .AS nOW taught just 8. hodge-pledge ()f SCiences.H 
11 Too elementa1~y and 11.0t exhaustive enough. II 
"Too much ground covered. 11 

• · 
11 Get sniatte1.,ing of ideas which hinders thoroughness. n 
"Isn't thorough, too much g1'lound covered. 11 

11So little laboratory work it is of little value 
as a preparation for Physics. 11 

1111 Not specific nor broad enough. (Have had no 
experience, only theory). n_ 

"Too superficial. 11 
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Fourth: It is only ~ duplication: 

1. "Duplication of effort". 
2. 11 Too much duplication. n 
3. HMust cover · subject matter again. ti 

Fifth: Two teachers maintain that "ninth grade pupils 
nave not suff1cien t grasping power: to attain atw 
valua"Gie amount of the General Science Course. 

This evidence shows in a convincing manner the need 

of scientific studies in science education. The above 

arguments of High School. science teachers for or agaiJ.J.s t 

General Science as a pre1'lequisi te to high school Physics 

show lack of agreement on fact · and procedure. ·Here is a group 

of people who are quite a.g1"eed that one of t..t-ie ir prime 

functions as teache1..,s is to b1..,ing about a scientific attitude 

on the part of their students· by both precept and example. 

They are . usually very c1')itical of so-called educational ru.1d 

social .theorists who are thought to be too dogmatic for this 

age of science. They insist, as a rule, that no general 

statement should be made without sufficient and acctu->ate data, 

obtained by scientific Jr.easurements, to substantiate such 

statements. It would be interesting, to say the least, to 

view the "scientifically obtained data 11 from which many of 
} 

the foregoing judgments vre1,,e deduced. 

This is not an arraignment of the teacher•s who so 

kindly co;...operated in answering the questionn8:.ire. The 

question, we take it, was accepted as a bona fide ne thod of 

finding the personal judgment of each teacher. That 
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is just what it was. Believing that every person has a 

right to whateve1'"' attitude he may hold, whether such attitude 

be arr•ived at by a logical deduction OJ." not, the writer desh"'ed 

to know thi's attitude in each case and tl+e reason for it as 

expressed by the individual. The arraignment, if it be such, 

is not concerned with those who answe1'led the questionnaire, 

but with the attitude of the major portion of science teach-

ers (granting .that this response _:bs representative), which 

seems to assume that observations made by a science teacher in 

the course of ord inary school ·procedUl~e is sufficiently 

accurate to make valid a. generalized statement concerning 

education. 

It should be a.dded, in connection with the a 1:ove 

statements together with the discussion conce11!ling the lack 

of appeal which the present Physics course makes to the 

gil ... ls, that the teachers, are not entirely 1"'esponsible for 

the present status o.;r the course. It is quite probable 

that the high school administpations have had as much to do 

by way of determining the points of . view· expressed by the 

teachers as the teachers themselves. This has been b1,,ought 

about by their control of the schedule, direction of enrollment, 

ultimate decision rega1')ding la.bo~atory e~uipmen.t, l'"'esponsibility · 

fo1-a determining the curr•icultun ani their tendency to influence 

the class-room o.nd grading procedm'"J _e _in ha1')111ony with their 

personal points of view. 
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TABLE NUMBER 20 

ATTITUDE TOWAPJJ GENERAL SCIENCE AS A PREREQUISITE FOR 
HIGH SCHOOL PHYSICS 

NUMBER~CHOOLS NUMBER 
ENROLLMENr . REPORTING FAVORABLE 

o- 49 19 16 

50,- 99 17 13 

100-149 5 4 

150-199 8 7 

200-249 6 2 

250-299 8 6 

300-349 2 1 

350-399 3 1 

400-599 7 5 

600-799 4 2 

800-1400 2 2 

0-1400 81 59 

PER C E1.\J T 
FAVORABLE 

84.2 

76.4 

80.0 

87.5 

33.3 

75.0 

50.0 

33.3 

71.l 

50.0 

100.0 

72.8 

If ·we take the reasons given for fa vo1,, ing or 

oppo~ing general Science as a prerequisite for the Physics 

course at face V!=J-lue and examine. the replies we find (Table 

No. 21) 72.8 per cent of the teachers a.i,,e favorable. The 

size of the student body vtith wbich the teache1,, is associated 

seems to bear no relation to the point of view held by the 

teacher. The m.unber of teachers in each group save the first 

two is so small, however, that any conclusion 1,,egarding 

thi~uld be questionable. 
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Question 7. What other subjects ~ taught }2I Physics 
tea'Chers? 

Being,interested in the preparation of College 

seniors for the specific task of teaching Physics in the 

high schoo11the writer was desirous of ,finding what ot~er 

high school subjects, if any, teachers.of Physics are 

called upon, most frequent.ly, to teach. The following 

Table J Number 21, gives the list of other subjects taught, 

together with the nur11ber of Physics teachers, out of 86, 

who teach each subject. 

TABLE NUMBER 21 

DISTRIBUTION OP OTHER SUBJECTS TAUGHT BY EIGHTY-
SIX PHYSICS TEACHERS 

Other Subjects '.Nti.mber Percent of.'""-
Teaching t'·Teach~y_L 

Agriculture 33 38.3 

General Science 20 23.2 

Chemistry 19 22.1 

Algebra 19 22.1 

Geometrz 18 20.9 

Manual Training 12 13.9 

Historl 6 6.9 

Civics 6 6.9 

Conune1'lcial Arithmetic 6 6.9 

Normal Training 5. 5.8 

Phisiologi 5 5.8 

A t:b..letics 4 4.6 
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Table Ntpnber 21 . (Continued) 
Other Subjects lhunber Percent: :_,of 

Teaching Teachers 

English 4 . 4.6 

Mechanic al Dr> awing 3 3.5 

La.tin 2 2.3 

Com. Law 2 2.3 

· Botan;t 2 2~3 

Phy. Education 2 2.3 

Bio lo gr 2 2.3 

Economics 1 L2 

T~i]~ewri-ting 1 1.2 

Phy. Geography 1 1.2 

Com. · Geography 1 1.2 

Dolnestic A1"'t 1 1.2 

Psychology 1 1.2 

Trigonometry 1 1.2 

~ociology 1 1.2 ' 

Here are 27 distinct subjects which are being 

taught .by one or.more of 86 Physics teachers, in addition 

to the subji:lct of Physics. Agriculture~~the lead 

vvith more than 38% of the Physics teachers/\. ?eneral Science, 

Chemistry, Algebra, and. Geometry each dernaridl ~.: t:tme ~:_" f~oni::: app11oximate-

.~:, ly11 one-fifth of the Physics teache.rs,. 
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: 
TABLE NUMBER ,22 

. fillLl\rl1ION BErrWEEH SIZE OF SCHOOL AND NUMBER AND C HA.PJ1.C TER 
OF OT HEE S UBJEC'J:S TAUGHT BY PHYSICS TEACHER. 

2nd 
Hume er Othe1,, Most Per Most Pe1_, 

of Sub- Ave ·rre- Cent F1,,e- Cent 
Teach- jects per quent of quent bf::·1 

Enrollment . ers Taught Teacher Subject TeacbSubject Tea eh 
ers ers 

0- 49 19 57 3~00 Algebra 47 Geom. & Ag1-ii 36 

50- 99 18 46 2.55 Algebra 50 Geom. 8: A~1,,i 44 

100-149 5 8 1.60 . Af;iri. 60 Gen'l Sc. 40 

150-199 9 16 1.77 .· Agri. 67 Chemistrx 22 

200-249 6 12 2.00 Agri~ 33 
Phl.Edu 33 

250-299 8 117 2.12 Chemisy 50 
Agricul 50 

300-349 3 4 1.33 Chemisy 33 
·Agricul 33 

350-399 4 5 1.25 Chemisy 75 

400-599 7 6 .86 ChemisI 57 

600-799 5 6 1.20 Chemis;r · 80 

800-1400 2 l · .50 Gen: Sci50 

0-1400 86 178 2.07 Agri. 38.3 Gen 1 1 Sci. 23.2; 
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Table Number 22 was prepared to show the relation 

between the size of school and the nu~fuer .fill~ character of 

other .subjects taught by the Physics teachers. It . should be 

read thus: In schools vri th a total enrollment less than 

50, nineteen teachers reported. These 19 physics teache1"1s 

are also teaching a total of 57 other subjects, or an average 

of 3 each. The one subject most f'1,,equently taught by these 

19 is Algebra, which is being taught by 47 per cent of them. 

The subjects next to Algebra, which are most f1"1equently 

taught by this g1-ioup of teache11 s are Geometry and Agriculture, 

each of which is being taught by 36 per cent of the 19 

teachers. As the size of the school increases the· average 

number of other subjects which the Physics teacher is called 

upon to teach, materially decreases.· Th~ foregoing.table 

also shows that Physi.cs teache1,,s in the smaller schools are 

usually called upon to teach three additional subjects. 

'It should be kept in mind that the fourth column has· to do 

with othel,. distinct subjects taugl1.t and not with the number 

of clasees taught. If a teacher, for instance, had 

one class in Physics, two in algebra, and two in Geometry; 

he was put down as teaching two othe1-a subjects. 
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The full significance of the variation in the 

amount and kind of other. courses as taught·by Physics 

teachers .may be shown better by larger grouping of the 

schools acco1"'Cling to en1 ... ollme11t. 

TABLE · NUMBER 23 

'NUMBER OF OTHER SUBJECTS. TAUGHT BY PHYSICS TEACHERS 

IN RELATION TO SCHOOL ENROLLTu'IENT (larger ~an~es 
of enrollment ) 

Pe1-l Per 
Nur11- Ave.No Most Cent 2nd most Cent 
ber or other .Fre- Of Frequent Of 

3rd 
most 

Teach- Subjects quent Teach-Sub Teach-Fre-
En1..,ollment ers Taught Subje.ct .Gens _ ject e:rs \ quent 

0- 99 37 2.8 ·Algebra 49 Geom. 40 Agri. 

. 100-299 28 1.9 Agri. 50 Chem. 25 Gen'l 

q00-1400 ·21 1.0 Chem. 57 Gen 1 1 19 Agri. 

This table should be read thus: In schools with a · 

Per 
Cent 
Of 
Teach-
ers 

40 

14 

14 

·total enrollment less than +oo, thirty-seven. teachers reported·. 

These physics teachers are also teaching on the average 2.8 

other subjects each. The other subject u tau~ght by the largest 

number of the 37 teache1..,s is Algebra, which is being taught · 

by 49 per cent of them. The sub,jects next to Algebra, which 

are taught by the largest proportion of this group of 37 

are Geometry and Agriculture; each of which is being taught 

by 40 per cent of them. 
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For schools whose enrollment is less than one 

h.u:hd1'1ed we find more than half of, the physics teachers giving 

one or two courses in Ivia:thematics, with Algebra the most 

frequent. The proportion for the highest ranking subjects 

. are: Algeb1'1a 49%; Geometry 40/b; Agriculture 4~?~; Gene1'1al 

It is not 

uncommon to find a Physics teaclier in one .of these smalle1'1 

hig_h E}Chools teaching four subjects besides Physics. In two 

schools each teacher reported that he gave instructions in 

five other subjects. This means that such L11dividuals are 

not only teaching six.classes but six different courses. In 

one of these cases there was the f.ollowing combination: 

Physics, General Science, Agr'icult.ure, Physic al Geography, 

Gonunercial Arithmetic and Commercial Geog1"laphy; in the other: 

Physics, Algeb1"la, Geo~etry, General Science, Mechanical 

Drawing and Athletics. 

Since combinations found in schools with less than 

100 are determined mo1"le by accidental factors than by real 

educational needs these combinations need not to be considered 

seriousl¥· The combinations of', subjects with Physics as 

found in schools with en enrollment of more tha..11. 100 a1-.'e'· shown 

in the following list: 
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. \ TABLE NU1vIBER 24 
,' 

COMBINATIONS OF SUBJECTS TAUGh'T BY PHYSICS TEACHERS IN 
l 

SCHOOLS WITH.AN ENROLLMENT .EKCEEDING 100. 

·suBJECTS HQ. TEACHERS 

Physics only -------.--------------------------------- 7 
Physics and Chemistry ------------------------------- 9 
Physics, Chemistry and Agriculture -----.------------- 4 
Physics, Agriculture and Gener1al Science ------------ 3 
Physics, Agricul tu1,,e and Manual Training ----------- 2 
Physics, and Agriculture ---------------------------- l 
Physics, and Gene1..,al Science ------------------------ 1 
Physics, and Physiology -------------------------- .... -- 1 
Physics, Gene1')al Science and Mathematics ------------- 1 
Physics, General Science and Biology ---------------- l 
Physics and Mathematics ----------------------------- 1 
Physics and Mechanical Drawing ---------------------:-- 1 
Physics and English ---~----..:.-----------------':"------ 1 
Physics.and Manual training __ _. _____ _,---------------- l 
Physics, Agriculture and Mathematics ---------------- 1 
Physics, Agriculture and :Normal Training ------- .... ---- l· 
Physics, Chemistry 8nd General Science ----------- .... -- 1 
Physics, Chemistry and Ancient History -------------- 1 
Physics, Ghemist1..,y and Mathematics ----- .... ------------ 1 · 
Physics, Cherni st1~y and Physical Educa tibn ----------- l 
Physics, .. Agriculture, Manual Training and Civics .;.___ l 
Physics, Agriculture, General science and BiCUogy -~- l 
Physics, Agricultu1 ... e, Athletics and Physical Edu. -.-- 1 
Physics, Agriculture, Botany and Athletics ---------- l 
Physics, Chemistry, Biology ·and Mechanical Drawing -- l 
Physics, Agriculture, Biology and English ----------- I 
Physics, Mathematics and Psychology ----------------- I 
Physic~, Mathematics and Sociology ------------------ 1 
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FREQUENCY OF OTHER SUBJECTS TAUGHT ~y PIIYSICS. TEACHERS 

LESS THAN 100 
Enrollment 

:MORE THAN. 100 
Enrollment 

Subject No'Meache1~s P~.Bie,~~ , Subject 
rree.chers 

Algebra Q--~----- 18 ___ .; 48.6 Chemistry ------- 19 
_G_e .. o.._m_e..,..t_r_y-----------------_-J:""""5----4'"'11:0-.~5 Agriculture ----- 18 
Agriculture ----- 15 40.5 General Science - 8 
General Science - 12 32 ~ 4 Manual Training .:.. 4 
Manual Training - 8 21-.6 · Geometry -------- 3 
His to1~y --------- 5 13. 5 Physiology ----~- 3 
.Civics ---~------ 5 13.5 Mechanical Drawg- 2 
Com •. Arith. -------· 5 13.5 Athletics ------- 2 
Normal Training - 4 10~8 English _____ .;..___ 2 
Athletics ------- 2 5;4 Botany ------~--- · 2 
'Latin·----------- 2 5.4 Physical Educan - 2 
Physiology ------ . 2 5.4 Biology --------- 2 
English --------- 2 5~4 History --------- 1 
Com .. Law --------· · 2 ---- 5.4 .A~g~bra --------- 1 
Mechanical Draw. - 1 2. 7 C1v1cs ----------- 1 
Economics ------- 1 2.7 Psychology ------ 1 
Typewriting ----- 1 2~7 Trigonometry- ---- 1 
Domestic Art ---- 1 2.7 Sociology ------- 1 
Physical Geog. -- 1 2;7 Com. Arithmetic -. 1 
_c_o_m_,_..;.ae __ o_~g_. __ -_-_-_-_-_-___ 1_ 2.7 

Total · lfo 1'-T.ea~h~rs 37 Total No~Teachers 49 

Q--

38.7 
36~7 
16 •. 3 
8.1 
6~1 
611 
4.1 
4 .• 1 
4.1 
4.1 
4.1 
4.1 
2·. 0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Question 8. ~is the Relative ~.spent in the Laboratory 
compared with time spent.~ recitation and in 
lecture ~ 

In order that comparable data might be obtained 

regarding the actual time spent in the laboratory, the 

. questions i~e1'te<·askyd in:·_i:.he following vrny: 

ttHov1 many minutes, ea.ch weelt, is each Physics class 

actually under your supervision.? ------------------
0 f the above amotmt of time how many minutes each 

week are spent: 
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a) In Laboratory work? -----
b) In discussions (Recitation, lectures etc.)? ---
c) In Study (Supervised '011 otherwise)? -------- " 
By refer1'ling to Ta_ble Number 26 ·it will be noticed 

that · in schools with an enr•ollment of less than 50 and mor·e 

than 300, relatively more time is. spent :l.n discussions 

than in labo1'latory work. With all the rest, it is practically 
' · - f , ...:. '. .• 

·~ 

the traditional four to three ratio. That is, .. the11 e are -~two double 
~ . 

~eriods for laboratory and three . single periods for recit-

ation each week. 

TABLE NUMBER 26 

TIME SPENT EACH WEEK IN Th~ LABORATORY, . IM RECITATIONS 
AND IN cuss· ROOM STUDY. 

ENROL . NO .:~jf AVE. AVE. AVE. AVE. RATIO \ PER CENT'' 
I 

MENT SCHOOLS TOTAL RECITA LAB. STUDY LAB. TO OF SCHOOLS RE-
TIME TIME TIME TIME REC. TIME:· ' PORIT1ING' .STUD - '···----. --

0- 49 19 318.6 145.8 142.4 30.5 .97 36.8 

50- 99 17 304.1 118.0 152.6 33.5 1.29 35.3 

l00.;.149 . 5 362.2 133.8 168.4 60.0 1.26 40.0 

150-199 9 · 325.0 120.0 163.3 41.6 1.36 44;4 

200-249 -. 6 300.3 135.0 162.0 5.0 1.20 16.6 

250-299 8 320.6 122.9 161.2 36.5 1.31 37.5 . 

300-349 3 330.0 130.0 140.0 . 60.0 1.08 66.6 

350-399 4 300.2 137.2 173-.0 15.0 1.26 25.0 

~00-599 · 7· 342.1 139.3 130.0 74.3 .93 85.7 

· 600-799 5 330.0 150.0 137.0 43.0 .91 60.0 

800-1400 2 300.00 135.0 135.0 30.0 1.00 ·. 50.0 

0-1400 85 319 .7 132.4 150.0 37.3 l.13 42.3 
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It is seen from the last colunm of the above table 
c1f . that less than one -half ( 42. 3/o ) of all the schools provide 

f'or any kind of study du.ring the class hour. Nor does ~he 

'size of the school seem to have any vital co11nection with the 

amount of tiim thus pr1ovided. Of the 85 schools listed in the 

table but 36 reported " any time for study unde1'l the teacher's 

supervision~ In these schools the average time .allowed for 

study under the directi Ori Of the teache1'l Was 88.1 minutes 

per week. 

The significant fact is not how much time was· thus 

~pent, but rather that 36 out of 85 schools (42.3jb() WF3re 
; 

making provision for some kind of study, supervised or other-

wise, for the students of ttre physics classes Jund_er. . t~e 

direction of the physic~ teacher. · 

Another very signi.ficant ti'lend is observe·d regarding 

the tendency to depart :from the universal r~tio of 4 . to 3, 
' which prevailed two decades ago, to the rati() of l ._t o 1, with 

· respect to laboratory time as compared vv-ith recitation time. 

This tendency is mo1,,e pronounced in the schools with an 
. . 

enrollment above 300, as will be readily seen upon examin-

ing the following graphs. 



Page 90 

GRAPHS NUMBERS 1 and 2 

l.· SHOWING FREQUENCY OF USE OF VARIOUS RATIOS OF LABOR-
ATORY TIME TO RECITATION T.IMK IN SCHOOLS WITH ENROLL-

MENT BETWEEN 50 and 300. 
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The ·above ratios represent the pe1-> cent that the time 

spent in laboratory work is of the time spent in recitation. 

Por ·iris tance, two schools reported that less than '. 60/100 as 

much time was . spent in laboratory ·as is spent in reci ta ti on •. 

In Graph 1 are · represented 4s· schools; · in. Graph 2 are re pre -

· sented 21 schools. · Schools with. an e1U1ollment less than 50 

are not shown be.cause it is believed · that the relative amount 

of time devoted by the physics class to laborato1->y work 

and to the recit~tion is determined very largely by · .~cidental 

factors rather than ·any definite policy in education. 

In examining these graphs one sees at a glance that, 

especially in the la11 ge1" schools there is a i 1 eal tendency 

1Encl':.. ·Li ne is devoted to. the recitation ahd. lectlires as to the 

· labo1'latory work. If this is to become the general · pra~tice 

in the future the question innnediately a1'lises, which should· 

be chan3ed? Should th0 usual time given to labo11.1'atory work: 

be sho1>tened so as ·to equal it.hat given in the past to the 

l"Gci ta tion? Or, should -. the recitation time be inc1"1eased so 

as to equal ·t~~at given heretofore, to the laboratory work? 

The only possible alternative to t..he foregoing is to say 

that the total amount of time now devoted .to Physics is the 

corr·ect amount; and that all that is needed is a redistribu-

tion of the time. 
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This alternative apparently is what is actually being 

chosen. For in schools whose enrollment is above 3'00 th~ 

average laboratory time is 137 minutes each week; the ayerage 

recitation time is 140 minutes each· week, malting · a total of 

277 minutes a week. In schools ·whose enrollment is· between 

50 and 300, the ave1 .. age . laboratory time i's 159 minutes each 

·week, and the average recitation time is 123 minutes each 

week, making a total of 282 minutes a week. This shows an 

increase in time devoted to recitation and a like decrease 

in time · deyo~ed to laborat?rY worli:, such that the total time 

is only5 minutes a week less than when the 4 to 3 ratio is 

followed. At the sama time it must be admitted that if the 

schools thus devotii1.g 5 minute~ less each week to the study 

-~.f physics· .are getting just as good ·resul:t.s as the others,· 

they a1 ... e saving considerable teaching time in the cou.rse of 

. eve.ni one yea1". 

Question Numbe1-i 9. What type _£f Laborato'.£;r Record is usually 
required ? 

For years,. one of the requirements of a creditable 

course in physics was . a written record of the laboratory 

experiments performed. That this vieVJ' is still generally 

held is shown by the statements in the 0 State Course of 
', 11 Study" , and in the Federal Bulletin on "The Reorganization 

of the High School Science Curriculumll 12 • This bei11g the case 

it is not surprising to find that all the high schools answer-

ing ~ the questionnaire l"equil'le a Vll"itten i-aeport· of the physics 

laboratory experiments. 
--------------------------------------------------------------11. Kansas State 11 course of Study for High SchoolsuPart V.1919 p.58 

12. Federal Bulletin No. 26 1920 p. 54. . . 
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There is not, however, such full agreement i'legarding 

the nature and type of this report. About two-thirds of the 
teachers (See Table 27) say it must ·be written in ink. 

Slightly more than half require the use of a bound note book, 

and about the same , proportion have the students take rough 

notes in the :Labo1~a.to~y and c·omplete . the 1'1eport outside the 

class session periods. 

' TABLE NUMBER 27 

PRACTICE REGARDING CHARACTER AND TYPE OF LABORATORY REPORTS 

ITEM.S 

Must be in Ink 

All Notes written 

No. · of 
Teachers 
Saying 
Yes 

63 . 73;~ 

n0·. of 
Teachers 
Saying 
No 

in Class 38 42% 47 55% 

Bound Hote Book 48 

:No. of 
Teachers 
Saying 
it is 
optional 

20 

BLANK 

3 

3 

7 

In 25 cases the teacher says that the reports are made 

on sep~~ate sheets which are kept by the teacher. In only 6 

instances are printed fo1'1ms used. 
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Question.lo. How much value is placed on the Laboratory 
Ree'orcr;-as fal'l ·as grade is concerned ? f 

Here, again, the type of question asked might determine 

to a la1,,ge extent whether answers we1--.e compa1,.,able. The follow-

ing is the form that was used: 

"In rating a student with respect to his labo1"1atory 
vrn1,,k, every te.acher probably takes into account at least 
two things; ls t, the labora to1,,y notes, and 2nd, the 
studentt s performance in the laborato1,.y as obse1,,ved by 
the .teache1,., fl,.,om time to time. If 300 points wer1e to 
be allovrnd fo1,. both· of these items take11. together, how 
many of the 300 points do you think proper to allow for 
the labor a tor1y notes· alone? . " . . 

Eighty responses wer·e i"'leceived on thi_s question. The 

answe1,,s fall into definite groups as shown in Table Hwnbe1" 28. 

TABLE NUMBER 28 

Nl)"MBER OF POINTS OUT OF 300 TO BE ALLOWED·FOR 
THE WRITTEN NOTES ON THE LABORJ:i.TORY GRADE. 

PER CENT 
Of PER CENT 

NUI«:IBER 300 NUMBER OF OF ALL THE 
POINTS POINTS TEACHERS· TEACHERS 

50 16.6 3, 3.7 

100 33c3 44. 55~·0 

150 50.0 17 21.2 

200 66.6 14 17'. 5 

250 83.3 1 1.2 

300 100.0 1. 1.2 

TOT;~L 80 99.8 

This table shows a slight majority of the teache1'\s 

fn.vor counting the w1~itten l'"'epo1>'\t equal to ,,..,....<}-f 
vv}'J of tre labOl"'-

~ .. to:t:•y gi.,ade. Th.e1"1e is not the degi..,ee or v .. na:nimi ty that 

should exist, seemin5ly, rcgn.1"'1dl11g ·the value of the rn.,i tten 
report. 



Page 95. 

The .fact that .more than a fifth of the teache1"'s th{nk 

that the ·note..::boolt. is equal in ·value to the student rs pe1,,1·or-

mance, a:nd th~1t ".'.nether fifth believe it· is of twice the value 

, of· the wo1"'k ~f the stud~nt in the laboratory, m~-1-:e.s qnite 

pEn'itincnt the question as to the real purpose of the labor-

atory notes. If the note book is of vital importance_, 

· · that fact should be capable of such q.~monstration that the 

notebook practice would become more unifo1"'m than at .present. 

Two questions should be answered in this connection: First, 

to v1hat extent, if any, do students lea1"'n more and receive 

bette1"' training in solving a. certain science probl~m· by 

tp.e 11 performan.c e tr of an experiment, than by "writing' up 11 the 

results· o~ such experiment? Second, is it not true, 'that such 

a great value is being placed upon written notes, not because 

teachei-is believe the notes are in themselves of such value, 

but because, as yet, we . have no better means of determining 

quant.itatively the relative value .of the student's · pe1,.,forma."1.ce 

in the labo1,,a to1"ly. · 

If these questions a.re ansvrn1,.,ed in the affirinative, 

it behooves teachers of sciehce to give inunediate attention 
: I 

to working out a m~.~,,e · econom~cal measuring rod. For, if 

·writing labonatory reports is primarily fo·r the purpose of 

determining nhether the stud~nt has been 11 thinkingtt and 

reasoning while working the experiment, the exhorbitant amount 

of time required in many schools for writing such repor_ts is 

unjustifiable." · 
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Question Nwnbe1,, 11. What are the Ex.pe1;,iments requil,,ed in~ 
A.Verage High School ? . . . · 

In the ques.tionnaire to physics te.achers, an itemized 

list was given of all the experiments suggested in the State 

Course of Study, together Vli th additional ones regarding certain 

everyday .-devices; as, the Electric Iron, Wiring an Auto, 

Hot Water Heater, Refrigerator, testing. a Stoi-•age Battery. 

The teachers . were asked to check the ones which were required 

of their classes. They were also asked to add .· any experi-

ments, not included in the list, which constituted a -part of 

their course ·. 

Table Number 29 gives the experiments in the order of 

the m.unber of schools r "equiring them. Colwnn one gives the 

i)el"' cent of. schools requil,,ing each. But one expmriment is 

required by. every · school, viz, 11Finding the Specific Gravity 

of a Solidtt. 

TABLE NUMB.ER 29 

SHOWING THE PER CENT OF THE SCHOOLS REQUIRING THE VARIOUS 
EXP.ERIIvlli~TS, YHIETHER WORKED: BY ST1.JDEN'11S ALONE OR IN PAIRS 11 a 11 

BY S'l'.UDh1'TTS IN GROUPS OF MORE THA.N TWO "gn, OR BY THE TEACHERnt tt 

Per Cent Nwnbe1, Of 
TITLE OF EXPER Ilv'iENT ofh~S cho 0.ls SCHOOLS 

Requdil:ting uan ~· 11t n 

Specific Gravity Of Solid 100 ' 35 51 1 
Density Of Solid 98.9 47 37 2 
Straight lever 98~9 43 4;1 2 
Inc lined Plane 98~9 34 50 2 
Measurements 97;5 58' 25 2 
Archimedes Principle 97~6 35 48 2 
Specific Gravity of Liquid 97.6 32 51 2 
Specific Heat of Metal 95.6 26 54 3 
Vleight of Leve1,, and Center Of ,. ~ 

·-. ~ 
f gravity 94~3 37 41 4 

Efficiency Of Block and Tackle 93~1 31 46 4 
Resolution o·f Forces 93.1 34 45 2 
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. TABLE NUMBER 29 (Continued) 

Heat of Fusion 
Heat of Vapo1~y 
Voltaic Ce 11 
Induced Currents 
Plain Mirro1,, 
Ma grtetism 
Boyle's Law . 
Frequency of a Tuning Fork 
Sliding Friction 
Fixed points on a Therrnomet0r,, 
Rate ·of Expans iori of Solid · 

·Wheatstone Bridge 
·i~ Density of Solid lighter than water 

Measurement of Heat 
Wave-Length of Sound 

~ Fo~al Length of Convex' Lens 
Wiagnetic Prope1,,tie·s of" Coils 
Weight·····o:(' Air 

.. Statid of Electricity 
Electroiliotive Force 
Ohm's Law . 
Magnifying _ Power of Lens 

{~ Conductivity 
Hooke ts . . Lavi 

{~ _Reading · an Electi-.. ic Meter 
.-~- Te lephorie 

Breaking Strength of a Wire 
·~·. Storage · .Battery· 
~'" Telegraph · · 

Other Static Electrical Effects 
. Inte1,,na.l Resistance of Battery 

· _,1:i·ebce11t .. l\fwnher. of · 
of ~ Schools ·schools 

R.. ···' • ·. . Uall .· ltgll !ltU e q uirl.nort 
92~ ' . 27 51 . 2 '· 

( 92.. 27 ' 51 2 
. 92 ' ~ 28 45 7 
90.8 . 25 46 8 
90:8 40 36 3 
89.8 . 33 33 · 12 
88. ·6 22 40 15 
88.6 26 45 6 
87~5 30 42 4 
89-.5 30 43 . 3 
86;3 24 43 8 
86~3 2·0 45 10 
85;1 32 42 0 
83.9 28 43 2 
83~9 ' 23 46 4 
83 ·~9 25 41 7 
80;5 22 35 . 13 
79~4 14 32 22 
78.2 20 27 21 
7g;2 20 39 9 
75;9 15 36 12 
75~9 27 35 4 
75.9 18 30 18 
72~5 28 15 3· 
72~5 26· 21 16 
72 .. 5 16 34 13 
~1;3 23 34 5 
69. 21 29 2e 
67.9 . 9 34 16 
63~4 10 21 24 

-i~ Resistance by Voltmeter Ammeter method 
· Rate of Expansion of Air 

6-3;4 14 35 6 
e3;4 13 34 s 
se;1 15 30 9 

{i- Testing Acid of Battery 
1i- Electric Iron 
{~Wiring of Auto 

. -:t- Hot Water Heater 
-~·Refrigerator 

Gas P1,,essure 
Co'oling Curve 

-~i- Pendulum 
{i- Gas Engine 
{i- Heating and Ventilating ·Systems 
-~-Electric Bells · 

..... {~Accelerated Mot ion 
,{i- Light ·Plant · 
-::· ·Dynamo &. Mo,tor · ~'° El.ect1,,oplating 
~~· Photomete1,, 

56~4 17 16 16 
46;. 15 21 4 
40~2 11 17 7 
35;5 
23~-0 u 6 
19.6 6 6 
s;1 
5~7 
5:7 
5;1(-
4·5 
4~6 
4~6· 
4;6 
3~5 
3.5 

8 
5 
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TABLE NU1IBER 29 (Concluded) 

~8)ispersion of Light 
-:~Telescope and Microscope 
{~Human Eye 
~:-Pa11allel Porces 
~:·Index of Reference 
~:-Ba11ometer 
-;~·Composition of Forces 
~H/Iechanically equi va.lent of Heat 
{i-\V°a ter Systems 
{;-Calipers 
{;.Determination of Dew Point 
-;;Water Meter 
-;:-Faucet 
~:-Pumps 
{:·Phonographs 
-~:flange · 
~~Oil Stove 
{~Vacumn Cleaner 
{;.Sewing Machine : 
J,;.fluman Ho1,,se Power 
{;.convection ' 
{~Boiling point of Liquids 
-~:-Measure Va · 
-~~Gas System · 
~~ction &. Reacticin 
~;-Diffusion . of gas 
{;.Pressure Coefficient of Air 
{;.Temperature of Water at greatest density 
~;.Steam Engine 
~:Vi brat ion Str'ings 
-~;.Manometric Flame 
~:TemperatU:re .of Ivlrune · 
-~:·Pressure in all directions beneath the 

· surf ace of a liquid unequal 
{:-Heat effect of cur11 ent 
~:-Physical and Chemical changes 
-~;.Bent Lever · 
~:·G1,,aduating Hydrometer 
-;:-B6urd on Gauge 
~:-Ice Plant 
-t:-Bridges 

PER CENT OF 
SCHOOLS 
REQUIRING 

3~5 
2~3 
2~3 
2~3 
3~5 
2.3 
2~3 
2~3 
2~3 
2~3 
2.3 
1 
1 
1 
1 
:t-

* 1 
1 
1 

*· 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
l 
l 
L 

{!· rrhe star indicates .those ' experiments not listed in the 
Kansas. State Course of Study. 
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One of the most interesting fa.cts regarding the p1"1esent 
I . . 

practice~aboratory work is that, save for a very few schools ;" 
which· add a small ntU'L1ber of othe1,, experiments, the experiments 

vrnrl<:ed in the high school physics labo1,atories of to-day are 
13 to . a large extent the same as those worked thirty years ago. 

This would indicate that, in the main, the agi~ation for the 

11 Project.;...Problem Method u of the last few years has not car11 ied 

over into school-room practice of this subject. It shows . 
also the ti,emendous influence of a state cou1,,se of study. In 

Table Number 29 the experiments which a11 e not :included in the 

· n1ransas Sta.te Cours.e of Study" are starred. · It will be noticed 

that the per cent of schools requiPing the s ta1')red experiments 

is decidedly lower than the others. The one high star .is 

accounted for by the fact that in earlier editions of the 

Course of Study that experiment vras included. We thus see 

that but few experiments not included in the state course, are 

required to a·s great an extent as those · suggested by. it. It 

seems to be the unusual thing for schools to depart from the 

· i,egular course, even though this is quite permissible. 

It is the1"1efo1,e justifiable. to ask why the experiment 
U · II ' Weight of a Lever and Its Center of Gravity should be given 

attention by 94% of the schools in their laboratories' ·whereas 

the experiment "Testing the Acid in a Storage Batter-/' receives 

laboratory attention from but 56%? })n >.Jt D.o mo1..,e people vrork 

, .r· 
13. w~nn- pp. 51,56,& -64. 
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with a weighted lever whose cente1.., of gravity should 1?e lmovm J 

than bave to <:1o with lreeping a sto1-iage battery charged? .. Also, why is 
.-

••· ·~· ,1 

fs\ich a 1 t;Tee.t;~disproportion between "Inclined Plane" and 
, ' . . !• 

nEle ctric Iro nu? 

Question 12. Which Expe1..,iments are perf 01..,med by the 
Te ache i'l principally,. a_'l'ld which bzthe students? 

In check:Lng tl1.e ex.pe1..,iments which vrnre requ:i.J...,ed J each 

teacher was asked .to mark with a 11 t tt those experiments which 
, ' 

· were worked by the teacher in the p1-'lesence of the class. The 

third colu.nm of Table Nu:mbe1-i 29,, shows· the actual num~er of 

teachers who make a demonstration experiment of the experiments 

which are listed. The following tabl~ shows the expe1..,iment~' 

most frequently wo1..,ked by the teacher. Tpe percent ages were:.vrnrked 

out. u.sing 87 schools as a base. Thi.s, vrn;S" done so as not to 

distort the sequence by introducing the results pertaining to DJ.1. 

experiment, in which but few schools re13ponded. For :ll1sta11ce, 

if 'the exact m.u11ber of schools working any given experiment was 

. taken as standal-'ld fo1., that particular expe1..,iment, we might have, 

as with the "Water I-Ieatern, 49% of the teachers g~V:ing it as a 

demonst1-'lation. · This is true for t...1-iose schools '·:using·.; it; ou.t 

it should be lrept in mind that but 35.6% of· the schools use·>:it~·. 
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TABLE NUMBER 30 

SHOWING THE EXPERIMENTS WHICH ARE USED AS DEiv10HSTRATION 
EXPEP..IMENTS AND ARE WORKED BY THE TEACHER.; . (Including only 
those <:o used by at least 107~ of the schools) . 

TITLE OF.EXPERIMENT PER CENT OF ALL SCHOOLS IN 
WHICH TEACHER PERFORMS IT 

Other Static Effects ------------------------- 27 Weight of Air ------------------..;.. ______ ..;.. ______ 25 
Static Electri6ity ---------------~----~-----..;.. 24 
Stdrage Battery ------------------------------ 23 Conductivity · (Of 'Heat) ·· ---------------------- 21 
Reading .an Electric Meter -------------------- 18 Testing- Acid in a Storage Batte1,,y ------------ 18 
The Telegraph ------------------------~-..;..~--- 18 Boyle.' s Lavr ____________ ..;.. _________________ ..;.. ___ 17 

Hot Water Heater ---------------------------- 17 The Telephone----------...; _______ ----:----------- 15 
Magnetic P1"'operties of Coils ----------------- 15 
Magnetism -----------"."'------------------------ 14 Ohlnt s Law ------~"."'-----------.-------~---------- 14 
The ~Vheatstone Bi-1.idge --------~--------- ----- - 12 

·Electro~otive Force ------------------------ 10 .Rate of _Expansion of Air --------------------- 10 

It is commonly agreed that the teacher-demonstration 

experiments constit.ute one of the most important phases of 

the teaching of physics. The' 1.,eports from the que stio1'1naires 

probably do not tell the vn~ole truth. For, in many cases, · 

pl:lisies teachevs give demonstrations without dignifying them 

with the .dignifying name of experiment. The significance of 

the above data lies in the .fact that the response had to do 
with the . so-called ulaborrato1,,y course i; · 
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If the 50 exper1inents required by the largest propor-

tion of the schools (Table 29) be divided into groups accord-

ing to the division of Physics in which eachoccurs we firid 

that ·the per cent of "Experiments in Electricity11 which are 

wo1..,ked by the teacher is about three times that for any 

of the other divisions. Possibly this is the . vmy it should 

.be. On the other· hand, it would seem that some real questions 

are here involved. Does any lack of apparatus account 

entirely for the difference? Are the electrical experiments 

more complex and intricate? . Is thEf el.ectrical apparatus too 

delicate, com.pared with that in mechanics, to risk it in the 

hands of the students? 

Are the results, from the teacher-experi:rnents, supe1..,ior 

to those obtained when the 'students perform the . experiments? 
' . 

If not superior, is there econo1w1 of time in having the teacher 

perform them? ·rr e.ither, 01.., both, of the last two questions is 

answer•ed in the affirmative would ou.r whole teachmng method 

be .improved by .having the teamer work more of the .regula1.., 

experiments. Recent studies · indicate that in several ways 

the demonstration experiment by the teacher gives better 
14 

results than individual experiments. 

-~-----~-~--~~~--------~---~-~--~-~--~-~-~--~~---------~----~~ 

14. Cooprider, J. L. "Oral Versus Written Instruction and 
Demonstration Versus Individual Work in Hig_h School 11 ; 
Sch. Sci; and Math. Dec .. 1922, pp. 838-44. 

Ctmningham, H. A. 0 Lecture Demonstration Versus Individual 
Work in Scienceu. An unpublished thesis at the 
University of Chicago. · 

Phillips, T. D. "A Study of Notebook and Laboratory 
Work as an Eddective Aid in Science Teachingu. 
School Review,Vol. 28 June 1920 pp. 451-53. 
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Question 13. Do students, ~b.ei1 ili the laboratory, wo1-ik 
in pairs ~ inL.la1'lger groups? 

The Kansas "Science Cou1,,se of · Studyn in. connection . 

with the enumer'3..tion of the various experiments which it 
,· 

S\lggests makes.this statement: 11Working singly or in pairs, 

the students of the class should during the year perform 

th~rty to forty experimentsn. In order to find to what 

extent this advice was being fulfilled the.J teache1,,s we1,,e 

asked to check the experiments, wnich were perf orne d by 
. \ 

the students, .· in this manner': 

nif the expe1,,iment viilJ. be pe1,,formed b?, students wo1'lking 
ALONE, OR Iii PAIRS place the letter "a 1 before it. 

If the experiment is . to be wo1.,ked by, . students in GROUPS 
OF THREE. OR MORE . place the letter 11 g 1· before it. 11 

Table Number ·29, coltum1s two and three, give respectively 

the nurn.1)e1'l of teachers checking each expe1,,iment by 11 a 11 or 

"g". Vf hen the actual nu.mber of times the experiments have 

be~n checked : na 11 have been added together we have 1210 times, . 

compared with 1?71. times that they have been checked 11 gn. 

This indicates· that 59. 3% of the laboratory wo1'1lr of the 

students is carried on in groups of three or more. Table 

32. gives the data and the per cents fo11 the various divisions 

of physics. 

It· will be noticed (Tab.le0-31.:); thfit ~·.a::.·1ar.gei~ .. ;,pe1"cent of the 

experiments in all the'divisibns is .worked by the students 

in groups than is worked by them alone or in . pairs. Iri fact, 
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:'Jrn .,ffrid :,}he ·e;tperiments thus worked. a1~e ... almost half' 

again as many as the others.• The disproportion is not so 

great for expe1,,iments in Mechanics and Light (54% each); 

but for m~at ( 63/b), Som1.d (65%) and Ele.ctrici ty ( 64/b) it 

is decidedly pronounced. 

TABLE NUMBER 3:1 

SHOWING THE NUI1IBER OF TD/LES THE EXPERD1IENTS FROM THE 
VARIOUS DIVISIONS. OP PID!SICS WEHE CHECKF..JJ na 11 OR ngu 

DIVISION NUMBER MARKED PBiT\ CENT NU1vD3ER MARKED\ PER CENT 
nan nan . "g" . . "g" 

~ ....,..,- •• OM.-.- ' 

Mechanics 551 '45.6 656 54.3 

Heat 207 36.4 361 63.5 

Sound 49 35.0 91 64.9 

Light 92 45.l 112 54.7 

Electricity 311 36.0· 552 63.9 

TOTAL 1210 40.6 1771 59.3 

SUivTIIW.RY OF . PART IJI. 

1. Of 86 schools 1,,epresenting a total em'"lollment of 

· 19,659 students; the per cent enrolled in the physics course 

i's 12. 6. The la1,,ge1,, the school, in general, · the . smaller the 
' , 

proportion enrolled in the course. This is probably due to 

the fact that physics is more frequently an elective in the 

larger schools. 

2. Of those now pu1,,suing the cours'e 53 out of every 

100 are girls. This is without doubt due to the fact that a 
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confJ:'lonting the physics ·teacher is to teach a course which 

is Vitally concerned With the edlh.cation Of the girl, rather 

than to attempt to adapt a boy's cotn"lse so as to appeal 

somewhat to the girls. 

3. Nineteen-and-one-half per cent of the schools 

. are now making provision for separate classes for girls. 

There seems. to be a slight though quite definite rela:bion 

be·tween large numbers of girls in the course and the 

.. tendency to have separ~te classes. 

· 4~ It seems that either girls ~ave a poorer 

. b_.ackground, by way of native capacity or acquired ability, 

or that the. type of ph~rsics course now taught makes 

less of a.n appeal to them than to the boys. Fo1"ty-one 

out -of 88 teac4ers say girls manifest less interest in the 

course than boys. Thir-1;.y-four of 89 teachers say girls 

.. take less interest in labo1")atory wo1"'k. Sixty-nine of 90 

teachers say girls . show less interest, in machines • . Forty-seven 

of 89 teachers · say :Phe prolJlems are more difficult for girls 

than fo~· 'the .boys. The vn"'it.er' s conclusions are: First, · 

the foregoing data may represent in many cases only opinions 

based upon na priori" reasoning and therefore do not state 

actual facts. In the second place, the present 

course of high school physics,· as presentec1 in the text-book 

or as presented by the . teacher, is altogether too fre- · 
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quent1y confined to those devices and ac·tivities which 

conce11n men only, th.at it engenders a dislike on the part 

of the girls. 

5.· ·Eighty-tv!o, of eighty-nine ~eache1,,s i,,eporting, 

we1,,e men. There is apparently no greater tendency for women 

to tee.ch in the smai~ schools than in the la1,,ge ones •. 

Physics 'seems to be a cou1,,se which the vrnmen are; to a ve1°"y 

large degree, willing to. concede to the· men. This should 

not be, for with mere girls studying· the sul)ject' and at the 

same time manifesting a dislike for it, it would seem advis-

able for more women to enter this field and attempt to 

vi tilize the c ou1,se fo1,, the girls. 

6. Gene~,,al Science, as a Prerequisite for Physics, 

is favored by 72. 8% of the Physics teache1,,s. · The reasons 

given for thus favoring it may be grouped under five heads: 

a) It lays a f oD.ndati on for Physics. 
b) It malFes possible a better 'lll1.derstanding of Physics. 
c) It ~tarts pupils thinking scientifically, 
d) ·It mak:es Physics easier.· . 

e.,) It·" avvakens. int,e1,,es.t in science~ and gives· a basis 
· for choice between sciences. 

The reasonjfor·not favoring it fall into .five groups also: 

•. i 

a) It is tmnecessary. 
b) It destroy$the.newness of the subject-matter • 

•. <:; )L. !t 'i§ :.nbt ·'.fau~ht properly. 
d. ) .... It. ·constitute8c:.a"'duf2lioat1on • 

"' e) Ninth.{~r.~.de pup:Us nave not sufficient grasping 
p~wer •~o. )1.'e'arn··':tt. 

7. It is the usual practice for the person teaching 

physics to teach at least one other sv.bjeot;. , On1:t .· c.. 
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·in the very large schools is it othe1.,wise ~ In the smaller 

schools, however, more fr~que~1tly two, three, or even four 

other subjects are tau(?;ht.More than one out of every three 

physics tea.chers is also teaching Agricult~u.1 e. General 

Science ·is · next most frequently taught ( 23. 27~) with Che mis try 

··'(22.1;0, Algebra (22.1%) and Geometl')y (20.9%) following 

.closely. Mathematics is taught by the physics teachers only 

in the s.malle1.., schools. Agricultm-le is seldom taught by the 

physics teacher in schools whose enrollment is · above 300, 

whereas Cherhistry is taught by 57% of the phys'ics teache1'ls in 

the s·e schools. T1')ainine; schools for secondary school teachers 

f • J 1 mighc, we .1 insist that those who expect to teach physics shouJd 

also1

• make ._ pr1eparation to teach chemist~r. 

8. The average mm1ber of minutes· each physics class 

is under · the di11 ect supervision of the teacher, · per week, · is 

· 319. 7. This is divided, on the average, as follows: 132. 4 1 

minutes in class work, 15~. O minutes in the. la1::m1'la tory , . · 

· ~ri.d.37~3 mi.nutes in stud..y. In the schools with less than 

300 'enrolled, 1. 3· times · as much time is devoted to laboratory 

work as to the i'"'ecitation. In the larger schools, howeve1'"', 

there seems to · oo a tendency to divide the total, time equally 

betvrnen the labo1--iatory and the class period time. 

9. All the· schools require a viritten report of the 

ivork done in the laborato1'7. Not all agree as to the form. 
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for writing s.uch reports. Seventy-three per cent req1:J.ire 

them to .be written in ink. Forty-two per cent insist that 

ail the reports shall be written in the class or laboratory 

room, whereas ~5Jla permit the formal ·write-up to be vrritten 

outside.of school. Fifty-six per cent require a bound note 

book in which the reports must be vn~:1-tten. In but 6 cases 
I 

are printed fornm used. 

:Lo. With respect to the grade-value of the written 

repo1')t Of the laboratory work the majority opinion is to 

allow or coui1.t the note boo le as . one-third of the 1 abo1"la tory 

grade. Although 55~b would thus grant one-thiJ:-aQ., 21. 27s think 

the reco.rd should count half of the· laborato1"'y grade and 

17.5% would give it a weight of two-thirds. It is question~ 

able whether the _?.ctual value. to the pupils of writing such 

n6te s is proportionto to the time required to vn.:.i te them. 

If the most impo1,,tant value of such notes is a grade measuring-

rodJsome other mox,e economica.l device should be devised. 

11. 'fhe· experiments wl1.ich are. being worked by the 

average school follows closely the list of experiments given 

:in the State Com"lse of Study. Proportionally mor~ experi-

ments from the division of Mechanics a1')e required than from 

~·.:~other division. Fewer are required in the Electrical 

field becaus.e, probably, the laboratory equipment of the 

SChOOlS is le SS plentiful in this line and also becau'se the 

a.v·erage prepa1"lation of the ·teache1')s in electrici t;r is possibly 
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lower ·than iri the field of mechanics. Some of tre schools 

are int1~oducing a few 0 p1,.,acticaln experiments not included 

in the State Course of Study. 

12. Il'.1 a.majority of the cases ( 88. 550, the experi-· · 

ments are pe1,.,fo1.,med by the student. Only about 6.5/s of the 

exper~ments in Mechanics, Sound and Light are performed by 

the teacher. In the exper~ments in Heat he works . 11%, end 

in those in Elect1-iici ty 18.9%. Just why the teacher perfo1-ims ·nearly 

one-fifth of the experiments in electricity one can.not be 

sure. It poss.ibly is brought about by the fact that electrical 

apparatus ~ay be more fragile o~ complex than any other. 

The relative efficiency as an educational device, of1 the 

De.monst1,.,aticr.a. Expe1,.,iment is 'a question which should recei:ve 

the stUdy c:>f teachers of physics. 

13. Of the experiments which are worked by the students 
I . . 

we find in a majority of them (t59.'.3/0 ."tht.~.i,) the .students 

must work· in groups of. thre_e 01-i more. To what extent this 

·invalidates the accepted claim placed upon the value of 

individual labo11 atory work is not known. Here, again, is 

need for i-ieal scientific studies as to the efficiency of 

our present practice in this regard. 
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