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A CRITICAL STUDY OF THE COURSE IN HIGH SCHOOL PHYSICS
WITH REFERmNCE TO - CONTENT, THEACHING
PERSONNEL ATD ThACHING FRACTICE,

PART ONE
~Om

EVALUATION, BY ADULT CITIZENS, OF THE DEVICES AND PRINCI~
PLES TAUGHT MORE OR LESS IN THE PRESENT PHYSICS COURSE.
Without unduly distorting thé thought of Inglis% it ﬁay
be said that every éubject introduced into the high school
curriculum, if it is td.succeed at all, must pass through
two critical stages of development before it can find its
proper place. The first stage 1& that in which 1t is struggling
for reqognition as a part of the currictilum. The second stage
is becoming standardized as to "content" of sﬁbject matter
and "method" of instruction. |

THE HIGH SCHOOLMPHYSICS COURSE HAS BECOMNE STANDARDIZED.

These two crises have already been me£ and the decislon
made with respect to the high school physics coursez. The
basis, however, for making the decision was the traditional
aim of secondary education, viz, "To prepare for Golleg .A

This aim for the physics course very naturally determined
both its content and the method of presentation. With H
respect to the content there seemed to be 1itt1e'question.
Since it was to prépare for college physics’it meant, of course,
that high school physics should be merely “elémenﬁary” college
physics., | College.physics was divided into five divisions
knovwn asg: reobanlcs, Heat, Sound, Light and Electricity,
consequently we find high school physics similarly divided.

-—...-——u—-——.——-—-—-—u.--—.-...._-....—a.-.--.———-—-——————-—_———-———-————u———

l. Editor's Introduction to "The Junior High School", T.H.Briggs
Houghton hlfflln Co., New York, 1920 '

2. llamm, C. R, "The Teaching of Physics" ' The lacmillen Co.,
New York, 1912, Chapter 2.
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The deductive method was usually uséd in the college course.
This led to the organizatioh of the high school course
aroynd"Brinciples”. College physics made use of lecture

and laboratory courses which were, and are, distinct 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 ihe
past to have three "Recitation" and two-double "Laboratory"
periods each week. The‘céllege physics classes were
required to prepare systematic Wriﬁien‘reports of their labor-
a tory work. This too was adopted in the high school. The
college physics was essentially mathematical, rather than
descriptive or applied in its naﬁure; hence we find the‘high

school physics courses bullt along the same line.

NEW ATl IN SECONDARY EDUCATION DEMANDS REORGANIZATION.

Neither this organization nor the prevailing method
of instruction regarding the high school physics'course
were called into question until‘the larger question was
ralsed 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 oncé more to
become standardized. By a shifting of the aim of secondary
education from the "College Preparatory" point of view to-
that of "Social Worth" we find ourselves face to face with
three serious prlblems. First; is physics in the high
school justifiable 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 socisl worth while pur-
suing the course?.

No one has presumed, thus far, to answer the first
of the foregoing questions in the negative, There.are two
things however, which suggest that it 1is being considered
less esséntial than hereto fore. One, is the fact that the
proportion of high school students enrolled in the course

is constantly decreasing.3

The other, is the fact that fof
Kansas, at least, physics is no longer a state-wide re- |
quired subject. In spite of the fact that the demand has
been growing less and the course is no longer ohe of the
state requirements, we find still a high degree of unanimity
of opinion in the state that there is something worth while
in the subjeot.A Thig is shown by é study of reports sént by
the various‘schools to the State Department in 191’7-18.4

It was found that 91% of all CGlass A, B, and C schools of
Kansas were offering physics. Further'evidence that the
people of the state think physics is justifiable in the

high school curriculum is found in the fact that of 112
replies received from a questionnaire in 1922, described
1ater in this study, to the-high schools within the state,.
all reported classes in physics. .

0 v v . o~ :
OF T Mt 0 om e 6 e o A o S e o S S S AW W G G G e " o - ot ¥ e B . o O =0 A e A2 e o Bt s v S o o o o

B Bayber,“F. D. "The Reorganization of High School
Science School Science and Mathematics Journal,
Vol. 18, pp. 247-262 '

4. An unpublished study by the writer.



NEED FOR A WEW CONTENT

With respect to the question regarding what shbuld
be the content and type of organization when attempting
to conform to the new aim in high school education, we have
varied answers. Some of these answers, in the form of
addresses, papers or scieﬁtific articles, if arranged ch-
ronologically, would be a very Tine indicaﬁion of the gra-
dual change in point of view'regarding the aim of high
school physigs.5 Calls for reorganigzation always follow
and do not precede a change in the objectives sought.
Since 1908, and more insistently since 1910, we find
teachers in increasing numbers voicing the need for a change
in the content of high school physics s0 as to enable them
to teach what is more 31gniflcant in the evewy-day 11Fe of
the Suudenb.6 The result of this constant and increasing
call is most strikingly reflected in the téxt-books which
have appeared during the last decade. Just a glance‘at
the titles of some of the leading ones shows ciearly the

attempt at a readjustment.

Texts by Millikan and Gale

Tltle usged in 1913: "A First Course in Physics®
"o 1820: "Practical Physics'

Texts by Carhart and Chute

'Wltle used in 1912: "Fipst Principles of Physics"
eoomo1818: “Phy ics with fppllcatlons“
" " 1920: "Practical Physxcs :

Texts by Black and Davis

Title used in 1913: “Practlcal Physics"
"oom 1922: "practical Physics" Revised.

Lk .
---.—-—_-.-..----......-q~——u~——.—~~—-~—-~~.—————-—-.n-———.—.-—-——..——-—-—

5. Woodhull, J.F. "The Teaching of Science" The Macmillan
Company. ¥.Y, 1918. The Preface. The entire book is
arranged chronologically. ' '
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Tt is particularly noteworthy that three different
authors had adopted by 1920 a title which was apparently not
thought of ten years previously. The fact that these texts
have the same title is, of course, no indicati@n that the
authors agree either as to content or as to organization.

It is significant, only,‘in'that it shows that these men are
aware of the new point of view aé to the present ain in

high school physics teaching. /ﬁ&

NEW ATM OF SECONDARY EDUCATION.

This ﬁew point of view, which has been referred
to as that of "Social Worth" has been described in various
phrases. llny of them are és indefinitevas the one just
‘used. Inglis has probably given us the best worlking defin-
ition of this new aim. He says: "The key to any analysis of
aims in education is to be found in an analysis of the
activities of 1life in which people do or should engage. The
aims of secondary education, therefore, as of any depariment
of education, must be interpreted.in terms of the activities
in which the individuals may be expected normally'to par-
‘ticipate."7

Righi here, hoﬁever, ﬁe are confronted with a very

important question. How shall we determine what these

activities are? Shall the text-book writer closet himself

with his organized body of scientific data and subjectively

PP
R ot e e . Bt ot o B B Pt D - " " S S WY T G o 0 A 0 S S O ME M B Pu A An ot ot S BE S oS -t vy o - A -

6. Eikenberyy, W. L., "The Teaching of General Science"
The University of Chicago Press. 1922 pp. 9-10

7. Inglis, Alex. "Principles of Secondery Education"
Houghton Mifflin Co., HW. Y. 1918. p. 36%7
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decide what he thinks ought‘to constitute the activities

of the average citizen, and upon this build a course in
physics? Or, shall he attempt sciéntifically, to determine
what society is doing; and, using this as a skeletoﬁ, add
ffom.his storehquse of scientific information such material,
and only such, as wili be significan£ in cqnnection with
these activities? If the former method is the correct one,
we need go no farther in our investigation; for we have
,bhéiabove mentioned, as well as other, admirable texis
based upon it. vThese teits are bullt on a frame work which
is determined by pure science and go to every-day life
merely for illustrative material., If we were 10 reverse
the order and build the skeleton on the needs of society
and then go to pure science for explanation and.interpret-
ation we would need not one but many studies regarding the

activities of people which come within the realm of physics.

THE NAIN PROBLENM.

Granted that the above statement of Inglis regarding
the aim of secondary education as applied to thevhigh school
physics course is valid we face two ¥ital questioms:

First, What mechanical, electrical, acoustic, thermal,

a nd lighting devices are used by the average

person in every-day life?

Second, What facts and abilities are necessary

before onec can be proficient in utilizing

and caring for these devices?



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 inva_suggestive and &ery
tentétive way. Further investigation must be carried on

before scientific judgment can be made regarding it.

METHOD OF GATHERING DATA.

In order to get information regarding the devices
which are used by the average citizen the first question
which had to be decided was:

How to get a response from a representative
group Of citlzens?

At first it was thought best to get lists of names taken

at random from directories of lledical Associations, Lawyers,
Implement and Hardware Dealers, Bankers, Farmers' Associa-
tions, Teachers, Labor Unions and the like. After some
investigation, this plan was abandoned because of the
excessive amount of clerical, postage and traveling expense
that would be‘incurred by sending a doﬁmunication to, or going
to interview, the necessary number of individuals. 1t was
'decided, instead, to prepare a guestionnaire 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

wiere to be distributed and collected by the physics teachers.

The ddvantages are:



1. The names of the parents were not required. This
saved a great amount -of clerical expense.

-~

2, Tt 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 questiomnaire 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
guestionnaire should be sent, the next taék was to select
the actual list of items to include in the questiohnéire.
For a time it was thoﬁght best to arrange the questionnaire
so as to call for the evaluation of a large number of
scientific facts:. Suéh és: "Liguids expand when heated’,
"To every action there is an equal and opposite reaction",
"Iy an electric circuit the current in amperes is equal to
the volts divided by the ohms of resistance", "Hot air rises",
Etc. This plan was thought to be too épecific 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
Lawrence and Kansas City, Kansas, high schools kindly co-
operated in handing these out to their students for the
parents to answer. " The method of answering this question-

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

check the items thus:
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a) Check by the figure "1" those items you have
found to be of real value to you to know and
understand.

b) Check 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 "3" those items you have
found of no value to you.

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

Of the 250 guestionnalres sent out in this prelim-
inary study, 40 replies were received. These were tabul-
ated and the results carefylly studied. In the light of

this information the final guestionnaire 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, which was described or
1llustrated in any one of these texts was included in the
list, séze for a very few as, ‘vdrostatic bellows, caisson.
To thisrxas added a few other items which one observes
in the home, in business or travel, such as, cash register,
typewriter, three way electric switch, etc. The following
is a complete‘copy of ihe final gquestionnaire which was

printed and sent to the parents.

8. ' Black and Davis, "Practical Physics", 1913; Millikan
and Gale, "Practical Physics', 19203 ToWer, Smith,

Turton and Cope, "Physics'; 1920.

s
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THE UNIVERSITY OF KANSAS
SCHOOL OF EDUCATION -

s . 2 0w on wn we on

QUESTIONNAIRE TO PARENTS

Dear Fathers and lMothers: -

Do you helieve, as I do, that the parents of our
high school students as well-as their teachers should have
a part in deciding what things they should be taught? If
you do, you will be glad to give the following your most
earnest consideration. '

As you may know, criticism has been made by many
people that some of the material studied in the high school
does not have a worth-while value to the stulents when
they get out into life. 1In order, therefore, either to
Justify what we are now teaching or to find what changes
ought to be made, I am coming to the parents of those now
studying high school physics as the ones most interested
dn what the course should contain. The guestionnaire
ha8 to do with materials of every day life which are assoc-
iated with the principles taught in a high school phyics
course and can be answered just aa well, and with as much
value, by the parent who ha& never gone to high school as
by the college graduate. -

Below you will find a list of machines, devices,
and toplcs more or less common to the home, farm or shop,
or met in ones reading or travel., As .you read these items
you will notice that they fall into four definite groups.
One zroup would include all those iltems you are interested
in and have found of value to you in life to know and under-
stand. The second group would include those items which,
because of the nature of your work, or for any other reason,
you can not comsistently say they have been of actual worth
to you personally, yet whose study you are quite sure would
be of value to your son or daughter. The third group would
include those items which you are quite confident should
not be included in the high school physics course. The
fourth group would consist of those items concerning which
your lknowledge is so insufficient you would hesitate to
make a judgment. S ’

HOW TO ANSWER THE QUESTIONNAIRE:

. Answering the questionnaire consists in checking
each item according to the following rule: If you have
found a lknowledge of the principles involved in the item to
be of REAL VALUE to you put the figure "1" before it., If
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you are in doubt as to any personal value to you, yeib

THINK ITS

figure "2" before it. If
concerni
figure "3" before it.

any item leave 1t blank.

PFirst
Second

Third:

Fourth

(2nd page)

ITEMS TO BE CIECKED

STUDY HAS VALUE for your boy or girl, put the

you have found a knowledge

the item of PRACTICALLY NO VAIUE to you, put the
If you do not know the meaning of '

‘Check by "1" those items you have found worth-while
to you to know and understard. :

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

" Check by "3" those items you have found &f
practically no value to you to kmow about.

Leave blank any item whose meanlng you do not

sufflclently understand.

Thermometer

Spectacles A

Ice cream freezer _

Window shade roller

Automobile (or gas engine)
Carburetor

Auvtomatic Air Brakes on
Railway cars.

Telescope

Lightning rods

Cash register

Electroplating

Repairing a pump valve

Electric transformer

Dry farming

Fractional distillation

To regulate a clock

Ammeter

Inclined plane

Under sea telegraph

Piano ‘

Automobile tires

Teeter board

Telegraphy

Iceless refrigerator

Steam heating system

Audion detector

Chicken automatic drinking

Fire Extinguishers

Fuse in electric light cirec-
The kerosene lamp uit.
Ballons

, Electric flat iron

Automobile radiator

Hot boxes-on railway cars

Binoculars

Telephone transmitter

Automatic Stokers

Ignition on automobile or
other gas engines

The windmill,

Ball and roller bearings

To stop a leaky valve

Vernier calipers

Thermos bottle

Ordinary kitchen range

Wireless telephone

Electric door bell

. High tension electric lines.

Firing a gun (Ordinary rifle)
Barometer

Shades for lamps

Insurance code rules for
wiring a house

Magneto

Water meter



27.

28.
29.

60.
61.
62.
65.
64.
65.
66.
67.
63.

69.

70.

71,
2.
750
74,
75.

7®.,
78.
79,

80, Te

81.
82,
83.
84,
885,
86.
S

88..

89.
90,
91.
92,

93.

- fountain - .
Soldering a hole in a
~feakettle

Overshot water wheel
Ordinary mirror

(3rd page)

Synchronous motors

Hydraulic ram

Replace a gas mantle

Tubular steam boilers

Suspension bridge

Rotating lawn sprinkler

Sewing machine

Water trap under sink

Vacuum sweeper

Steam boat :

Non freezing mixture for
auto radiator

Moving picture machine

Kite ,

Three-way electric switch

Hydraulic press

Typewriter

Telephons central statilon

To make a freezing mixture

Cream separator

Corliss steam engine

st the acid in a storage

battery.

Block and tackle

Safety valve

The turbine water wheel

The spring balance

Force pump

Fever thermometer

Reading glass

Railway engine head llght

Steam condenser

Burglar alarms in banks

Electric fan

Wy an object is lighter -
under water than out.

To adjust the tension of a
spring in a curtain ‘
roller.

- 117.
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56.
5‘70
58.
59.

Telephone receilver.
Centrifugal pump
Electric condenser
Derrick

The automobile muffler

Railway coach heating

Artificial ice manufacture

Three horse evener

Micrometer calipers

Super heaters

Wiring a house

Water reservoir on side of
hot air furnace

Camera

Water faucet

Differential gears of
automoblles

Banking rails at curves '
on railroad

Single wire telephone line

The windlass

Motors on electrlc street car:

Hot water heaters and
reservoir

Wagon scales

Commutator of dynamo

Read a gas meter

The voltmeter

Force draft for steam boilers

Medical industion coil

Hot alr house heating system

‘Pregsure cooker

Automobile horn

The aeroplane

Electromagnet

The Pelton water wheel

The wedge .

Traveling crane

Electric light meter

130, Arc Lamp

131, Fireless cooker

132. Clock pendulum

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

107.
108.
109.

110.

111.
112.
113.
114.

115.
116.

118.
119.
120.
121.

123.
124.
125,
126.
127.

128,

129 .
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94. Telegraph code 1335 Gagoling lamp

95. The crowbar : lBé}ﬁHose_nQZZle‘
96, Differential pulley 135. Auntomatic block signal
97. Floating dry dock on railway. .

98. Electric incandescent lamp

(4th page)

136. Automobile brakes ‘ 156. Grinding auto valves
137. Armature of dynamo 157, Resistance coil on auto
138, Crystal detector for 158, Rheostat
‘ . Wireless 159, Self computing scales
139. Adding machine 160. Electric rectifier
140, Water motor o 161. To repair an electric
141. To find the density of an - -light socket

irregular solid : 162. Microscope
142, Electric signal at rail- = 163. Ordinary heating stove

way crossing. - 164. Tire pressure tester
143. The Bourdon gauge ' 165, Automobile engine
144. The automobile jack 166. Railway engine turntable
145, The phonograph 167. River dam
146, Air mixer on gas stove = 168. Field glass
147. Hot water heating system 169. Batteries (Electric)
148, Sailing boat A 170. Wireless antenna
149, Auto transmission gears - 171. Compound steam
150. Suction pump engine
151. Door lock : © 172, Induction motors
152. 0il stove : 173. Light house
153. Hydraulic elevator 174. Farm electric lighting
154, Fountain pen _ , gystem

155. Series wound dynamo.

What is the Occupation of the Fath@r? n00-..60oo.aoo«-'o.caooon.cc
(As: Teacher, Farmer, Banker, Etc.)
(Please answer the next three questions for both the father
and mother) Lo e R
Have you ever studied High School Fhysics, Father?isiecessocnses
o I‘ziother,»?.'..;..";;...--.
Are you a College Graduate, Fatner e s ocesee s HOTNET e cuvenonnas
Are you a High School Graduate, Bt ner e e s e es e HOLNCT 2 e 0 avonense
DO you OWN & TracCtorTeeessseoseoesss ' 4 o
Do you own an automobDile .. eeeesscesosss
Is your house heated by Stove, Hot-Air, Hot-Water, or Steam?
T Stafelghiﬁhaoo.l:ooot-oanoooooo
S your child who is studying Physics a b irl?
SEALO WHLOD. s avasassrnnerennees o 00 OF & BIXL
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Sigl’led.: Name................-.....
Address teesesersersesncsests s

T e o o o oot o s G D B S at - g 204 - " S S 4V ot W 4t W OTO D Gt - fm et M Gt W T S W Bs W o s s SO S WD G " ma W W0 Gma o0 o

Wthen you have answered the dquestionnaire please see that your
son or daughter returns it to the Physics teacher at school
as soon as possible.

I thank you most kindly for your co-operation in trying
‘to find a solution for this great problem in Education.

Chas. H., Watson,

~ University of Kansas.

THE "TEACHER QUESTIONNAIRE"

Befofe the questionnaires ﬁo parents were gsent out, it
was desirable to obtain certain data with respect to the
present status of the teaching of physics in the high schools.
Consequently, ahOther questionnaire, called hereafter in
this paper the'“Teacher Questionnaire", was prepared for
the physics teacher. This will be described in more de-
tall in Part II. It should be stated here, however, 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 questionnaire to the iHigh School

sclence teachers of the state in an effort to secure

definite data on the method and equipment for the

teaching of science. v

If you will be kind enough to hand this to your
science teacher with instructions to £i1l it in
carefully and return within ten days, we will

greatly appreciate your co-operation'.

It was hoped that by sending the letter'throﬁgh the Extension
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Division and the principal's office the teacher would consider

the appeal of greater significance than ordinarily.

REPLIES TO THE TEACHER QUESTIONNAIRE

The ‘eacber questlonnalre was sent to all the nlgh
schools in the First and Second Class cities, and to all
County and Rural High Schools, of the state, as listed In
"The Kansas Teacher Directory™ for the year 1921-22.

There were 359 of these schools in all. They were distri-
buted as follows: First Class Cities, 12; Second Class
Cities, 75; County, 27; Rural 245.
TABLE HWUMBER 1. ‘
NUMBER OF SCHOOLS RECEIVING AND REPLYING TO THE
TEACHER QUESTIONNAIRE
First bSecond

Type of School Dist. Class Class -

Cities Cities County Rural Total
Number of Schools o whom

were sent meacher wuesb. 12 75 27 245 3559

Number of Schools ) - -
____Replying 10 33 . 8 61 112

Per Cent Rep lying 83.3 44,0 29.6 24,9 31.2

Of the total number 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 prooaoly be accepted as a very falr return. There
are several reasons why the total returns were so low.

Tne most 1mportant of these is the fact that the Teacher
Questionnaire required a considerable amount of time to be
answered. It would be safe o sey that at least two hours

were consumed by each teacher in answering the questions
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asked. Another reason for the low total response was the:

apparent reluctance of the teachers in the rural and county

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

usual heavy burden already carried by the teachers in these

schools, . It will Dbe noticed that 85% of the teachers in

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

Class city schools responded.

WILLINGNESS TO HAND OUT PARENT QUESTIONNAIRES
One of the questions asked in the Teacher Question-

naire was as follows:
"Later in the year an attempt will be mede to get
the views of the patrons of our schools, especlally
the parents of the boys and girls now taking Physics,
regarding what they think ought to he the topics
emphasized in & high school physics course. Would you
think suech effort worth-while, and would you be
willing to co-operate to the extent of handing out
such a'Questiommaire to Parents' to each student in
your class to be taken home and, after being answer-
ed brought back to you? A supply of such question-

"naires would be sent you and you would return same
at our expense.

TABLE WUMBER 2

NUMBER OF TEACHERS WILLING TO CO-OPERATE IN DISTRI-
BUTING THE PARENT QUESTIONNAIRES

First s»S5econd

Type of School Dist 'Clas§F“”’Clasaf%ug;unty' Rural. Total
No. Teachers Replyingv 10 33 8 gl 112
No. Teachers Willing 10 30 4 34 78
Per Cent Willing ' 100 oL 50 55 70

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

questionnaire; wherews little more than half of the teachers
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in the county and rural schools so expressed themselves.
‘This does not mean, however, that almost 50% of the teachefs
in the latter group were unfavorable fé £he idea of going
to the parents With the question regarding what ought to be
taught in the physice course. Of the 61 Rural schools
which replied, 10 were not offering physics in 1921-22.
&n replies left the question of co-operation blank. These,
together with others who left the gquestion blank,weré non-
cormital regarding approving or disapproving the idea.
;;.;f'ﬁitogether we have VQ%kmaking definite statements
of approval, 10% of disapproval and 20% not expressing
themselves., |

That so large a per cent of soiende teadhers?ghoﬁ&d
indicate their approval of going to the parents for sugg-
estions regarding the content of high school physics is most
significant, There are but three possib}e reasas why a
teacher would approve the idea. One is the possibility that
a teacher would be relﬁctant to express himself counter £o
a point of view which came from the Sﬁate Univeréity.
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 showh by the statements which many

made concerning the idea, The most probably reason why so
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many physics teachers were glad to get suggestions from

the parents is that they are not, at present, satisfied

with the course,  Not oniy are they dissatisfied withvit
but they are ready to break all précédénts regarding mking
a science:course of‘study and to appealwtO'those, admittedly
ﬁdt traihed in science, for help. t means that the need

of bringing the school nsarer the practical concerns of
every-day life, as expressed by President Lowell, of Hafvard
in 1909, is being felt by .the science teachers of Kansas.
President Lowell was speaking more particularly about the
ﬁniversity but had reference to the high school és well.,
Such a school, he says, "to be of any great value, must grow
out of ﬁhevcommunity‘in which it iives and must be in
absolute touch with the community  in which it lives, doing
ali'the good it can and doing What,the_community‘needs.

An institution whieh is not in absolutely close téuch with

the community about it is doomed to wither and die.“g

INSTRUGTIONS TO TEACHERS:
£ The necessary‘number of Parent Questionnaires was
sent to each teacher with the following letter of instruc-

tions:

OIS SIS TN TS T S0 S0 00 0 % o 0 6 0 4 4 R S 0 0 N S 8 et St 8 et O W 8 . " - - ) D ot O~ - - — - - . - o=

9. Quoted from "New York Times" Dec.v20,11909 By Woodhull.
p. 154. o ‘ '
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You will find one questionnaire marked "For Teacher'.
I desire that you also check the items included in the
questionnaire, not from the view point of the parent, as
the questionnaire states, but from your own view point as
a science teacher. Such response from the teacher will
have great value. h :

Again thanking you for your splendid'co-operation
and valuable assistance in this study, I remain,
Sincerely yours,
Chas. H. Watson, Supervisor of Physical

Science Teaching.

DISTRIBﬁTION OF REPLIES TO PARENT QUESTIONNATIRE:

a ) ACCORDING TO TYPE OF SCHOOL DISTRICT REPRESENTED

If any conclusion 1s valid which is based upon
the response to the pareni'questionnaire,it is essential
thﬁt such response represent the total population and |
not some particular group. A very important questiﬁn,
therefore, is)"To what extent do the replies to the parent
questionnaire give a random sampling of the citizens of the
state?" Table Wumber 3 gives the detailed account of the
number of questionnaires received from parents in the

various school districts.
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. TABLE WUMBER 3

NUMBER OF PARENT QUESTIONNAIRES SENT AND RETURNED,ACCORD-
ING T0 TYPE OF SCHOOL DISTRIGT.

, ' First Second
Type of Dist. Class Class

Cities Cities

County Rural Total

No. of Schools Receilving

34 75

Parent Questionnaires 7 30 4

No. of Physics Students -

Enrolled in these Schoolg 357 1161 135 401 2054
¥o. of Schools'Returnihg_one

or more questionnaires 7 22 3 19 51
Per Cent of Schools return-

ing one or more question- : *

- naires : 100 73 15 56 68
Ho. of.Physics Students en- : L ‘
rolled in these Schools 357 905 106 200 1568
Number of'Questionnaires : o
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 expfessed their willinghess 10’
co-operate in the work, We’see (third row, Table 3) that
but 51 returned one br more of the qu.es’;ionnaires.~ Here
again, the Rural schools made the poorest showing. This is
due, in all probability, to the fadt that, the physics classes
being so small (Average enrollment of 12), tbeAteaohers
hesitated'to réturn the two or three questionnaires Which
may have beeﬁ hended in. It is gquite probable that, in
syome cases, the teacher deferred réturning the few which had
been filled out hoping that others would be handed in,
until the time was so late it was an embarrassment to do so.
~Table Numbef 3 also shows that responses were obtain-
ed from éeg'adults. It does not telllwho these people |
are nor what their specific interests aﬁé. We know, of
course, that £hey’are someﬁhat interested in education
in general; not onlﬁ because they are school patrons but
also because the necessary timebwas taken to answer the
Questionnaire. ‘The table does show, however, that the per
cent returns from thé_parents in the various districts is

relaiively'uniform. This is important if the conclu-
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sions are to be tenable. ?For; if there should be a wide
variation in the number‘of‘answers from ény one type of
district this would tend to be reflected in the total
response ; pfoﬁided’ponditions in such type of district
are diffefent from those in other districts. It will be
noticed that tﬁﬁ per ceanof_returns in the table are figured
on the basig of the numbef of‘questionnaires sent to those
schools from which at least one reply came. ‘If.psr cent of
returns be figured on the basis of the total number of
guestionnaires sent out to the four types of schools We have
1st Class Citles, 41.5%; 2nd Class Citles, 33%; County, 41%;,
and Rural 21%; Average, 32,5%. This shOﬁs thé largest devia-
tion from the average in the case of the rural schools.

vIﬁ is of particular interest to note tha£ the major
resﬁonse in actual number of questionnaires was from 2nd
Clagss 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 plaéedbwith the Rural Schools, so
as to compare the returns with distribution of population,. we
find a decided variétion between the percents of the total
high school enrollment in the state who are enrolled ih’the
vvarious types of schoéls and the respective pef cents of the
total population in £he-st&te who live in these school
districts.‘ﬁThiS is particularly true éf the second class

city and rural school districts. This is clearly shown .

in Table 4, 10,

10, The data s oy §he pOpulation'ngg_{gigﬁffggﬁ-gﬂé_§é55£&
Volume of the "Fourteenth Federal Census Report".Those
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TABLE NUMBER 4

COMPARISON OF THE DISTRIBUTION OF THE POPULATION ;
IN KALSAS WITH THAT OF HIGH SCHOOL ENROLLMENT ALD THE RETURNS
FROM THE PARENT QUESTIONNAIRE,
Wype of School District First Second Rural &
of City .~ Class Class Others
~ Cities - Cities

Per Cent of Total State o ’ ,
High School Enrollment 11.9 56,9 31,1

Per Cent of Total Population :

of Kansas 21 Years & above 21.5 16.2 62.2
Per Cent of Total Returns 4

to Parent Wuestionnaire 21.4 59.7 18.7

There is a slight error 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 iotal enrollment of certain
high schools.
A comparison of the first and third rows in the

above table indicates rather definitely that the returns
to the pafentkquestionnaife can safely be said to give a
representative distfibution of those citigens who patronize
the high schools. When, however, the second row is commpared
with the third we find the above mentioned variation in the
relative number of adults living in cities of the second class
fand in rural school communities, as compared with the number of
'returns t0 the questlonn31re from those respectlve school dlstrlets.

- Although but 16. 2@ of the adult population live within
the legal limits of second class cities in the state, 59.7% |
of all returned questionnaires were received from parents
Whoéekchildven attend-high school in such cities. On the
other hand, we‘flnd 62. 2o of the adult population of the state
living in cities of the third class or in rural comnunities,
and but 18.7% of the returns to the quesiibnnaire from

for the high school enrollment were found in the "Kansas
‘Educational Directory for 1921-1922"
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parents whose children attend high school in such communities.,
This maykseem to iﬁdicate that the returns to the parent
questionhaire are in no degree representative of the state '
population as a‘whcle: But such &s believed not>to be the
case. o -

There are at least three reasons why we findv16.2%
of the pbpulation supplying 56.9% of the'high school enrollQ
ment. These aré: First, In many instences parents,‘after
many years of labor on thevfarm or in a small tillage,.
wid-d move to town when their children are ready for high
school.‘ Second,'it is quite probable that a larger propor-
‘tion of parents who live in the cities appreciate-ihe value
of the high sdhoolQ Conéequently we find relatively more
city children going to high school than rural children.

The third, end most important, reason for the apparent
variation 1s the fact that the figures do not tell the real
facts. 1In theycase of population the percentages are based
upon the number of people who actually live within the
precincts of thé city;JWOn the other hand, the bercentagés
for the sgchool enrollmeht are basea on the numbéruof students
enrolled regardleSs_Of ﬁhereythey'live. Just the exact per
cent ‘of those attending school in a second class city who
live in the country is not kmown, but we know that a great

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

b) ACCORDING TO OCCUPATION OF THE FATHER

Op " in a genefal'and:very broad way.wouLi parents,
those children were attending a given type of school, be
axpected, therefore, to answer the cuestionnaire invé
similar memmer. A mbre fundamental factor, which would seem
to have a pronounced effect upon the relative stress placed
upon the various items in the cuestionnaire, is the occup-
ation of those answering. Since the methers' Qccupatibn
was obvious, in~mdst cases, 1t was dnly,neoessary to lmow
the occupation of the fathers. One of the questioﬁs of the
questionnaire was‘“whatvis the occupation of ‘the father"?
The answer to thié qﬁestion were arranged in groups accord-
ing to the classification used in the Federal Census Reports.
This report uses nine lelSlonS as: folloWS'

1. AGRICULTURE, 1nclud1ng fawmers, farm leborers and
' stock raisers.

2. EXTRACTION OF VTHLPALS 1nc1ud1ng coal miners and
oil operatOrs.

3. MANUFACTURE AND MECHANICAL, including bakers,
- carpenters, laborers, machinists,
painters, managers and superintend-
ents of plants, semi-skilled workmen.
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-4, TRANSPORTATION, including brakemen, conductors,
firemen, draymen, expressmen, mail-
carriers, telegraph operators,
motormen.

5. TRADE, including bankers, clerks in stores,
insurance and real esate agents,
salesmen, retail and wholesale
dealers.

6. PUBLIC SERVICE, including policemen, guards,
soldiers. ‘

7. PROFESSIONAL, including civil engineers, surveyors,
clergymen, dentists, editors,
reporters, lawyers, judges, photo-
graphers, doctors, teachers, veter-
inary surgeons. ‘ '

8. DOMESTIC AND PERSOWAL, including barbers, hotel
_ keepers, janitors, restaurant work-
ers and managers.
9. CLERICAL, including bookkeepers, cashiers, acc-
ountants, stenographers,

Flfty—elvhi off the retuwrned questlonnalres did
not answver the queSulon cqncernxng the occupation of the

father. In most cases - this was because the father was not
living. Of the 600 remalnlng replles, which were used, we
find the distribution with respect to the fathers' occup-

ation as giVén in the following table.
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TABLE NUMBER 5

DISTRIBUTION OF FATHERS ENGAGED IN THE NINE
‘ OCCUPATIONAL DIVISIONS ‘

Division 'ﬁumber : Per Centcéfde%él
Agriculture 857 . 42,9
Extraction of,Minarais' i; - 2.7
Manufacture & Meohaﬁ.‘ 89 :k 14,7

, TranspOrtation” A | . 7.8
Trade s 103 N | 17.2
Public Service 4 : ' 0.7
Professional Ser&ioé' 5é ST 9.3
Domestic & Personal 15 : 2.1
Clerical . 15 Et 2.5

CpomaL 600 e 99.9

SincefthevFederal Céﬁéus Repbrthoncerning'the
occupations of men in 1920 haﬁ notvbéén published i£ was
necessary e go topﬁhe.Thirteenth Report for Dafa with
which to conmare'the distribution foﬁhd'in;this study.

The Table below gives the per’cent of the total adult male
?opulation bothbin_the'United States and in Kansas which
was engaged in eéch of thé nine occupational groups in
1910, together with the percent in each case‘és given in

table number 5.
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TABLE NUMBER 6

COMPARI%ON OF DIS rPRIBU‘T‘IOE OF OCCUPAWION OF '
PATHERS IN THIS S”UDY WITH ”HAT OF MEN IN THE U.S. ANT)IN -KANSAS

'PER CENT.IN  PER GENT .’  PER CENT TN

OCCUPATION THIS STUDY 1IN KM}'ISAS UNITED STATES
pgriculture 42,9 52:2 36.0
Ext. of Minerals 2.7 2.5 5.1‘
Manufacture & Mechan. 14,7 | 17.5 éfp.z
”ransportntlon 7.8 8.9' . 8.3
Trade e 9 10.4
Public Service . Q.? l,g l.4
Professional Service 9.3 2.8 3.8
Domestic & Personal ‘2.i~ 2.3 _ 4.1-
Clerical 2.5 2.5 _ BT

TOTAL . 99.9 - 100.0 100.0
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We find practically ﬁhe'séme distribution repre-
sented in this‘study.as is found in the entire state, with
possibly three exceptions. .These three require some anal-
ysis. Although 52% of the meﬁ of Kansas are engaged in
'agriculturé work, but 42% of the returns were frém men so
engaged. This‘variation is not serioﬁs in view of the fact
that this still constitutes, by'far, the largest grbup.

The otherktwo groups which show:a vafiatiqn inkpef
cents are those engageq in 2“Tryade" and in "Professional
ServiQe".l In both cases a larger per cent appears in this
study tﬁan is fouhd in the enﬁire state., This would be expect-
ed, since those engaged in such pursuits»would be more likely
Lo answer such a questionnaife than those}in most of the other
‘groups. ‘Tor is this undesirable. This is an automatic means
of giving slightly more weight to the activities required of ‘
these more highly trained groups than to - thbde of less

training, without unduly\distorting:the general tendency.
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ARE THE REPLIES REPRESENTATIVE

| From the foregoing it must be apparent that the
replies used as the basis of this_study are from a group of
people whose interests and aptivities fairly well represent
the entire adult population of the state. The replieélare
from all parts of the state.  The verious commmities
are satisfactorily represented and the fundamental
roupational groups appear in a Satisfaciory proportion.
Theireturns were gathered from apparenilyvhonest and ambitious
parents who could have no motive for obsouring or mi;repres-
enting facts., No one who examines the replies will doubt

the sincerity with which they were made.

DETAI ~ DETAILED RESPONSE TO THE PARENT QUESTIdNNAIRE

For further comparétive’studyIOf the replies accord-
"ing to the occupation of the f;thér; the classification of
the Federal Census Report was not followed. An effort was
made to seiect such groups as would be ﬁost 1ikely.to show

" a variation in response to the list of items to De checked.

i After considerable study the following groups were used:

1. Farmers

2., lMechanics

3. Merchants

4, Profegsional

5. Clerical

‘6. Laborers

7. Blanks



Table Number 7 shows the‘réadjustment which was
made in the previous divisions in order to make possible
this new grouping. It will be noticed tﬁét a considerable
portion of those listed before under the head of "Transport-
ation" and "Trade" are now included under the head of
clerical workers. Individualé previously listed as workers
.in Eransportation; like pOStmen,‘mail‘clerks, depot agents,
and”conductdrs were in severél cases belleved to belong

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

clerical workers., Also, insurance agents together with real

estate men were classed with the clerical groups.

TABLE WUMBER 7

SHOWING THE REARRﬂNGEIMhW OF OCCUPATIONAL
CLASSTIFICATION

FORMER DIVISTIONS PRESENT DIVISIONS

FAR= NMeCHAN-MERCH- PROFES- CLERI- LABOR-~TOTAL

MERS ICs ANTS SIONAL  CAD. ERS

"AGRICULTURE - 257

257
CEXT. OF MINERALS' 10 6 16
MANU. & MECHANIGCS oo 2 3 89
TRANSPORTATION 15 1 25 5 47
TRADT . B3 9 25 15 103

PUBLIC SERVICE 4 P
PROFESSIQUAT, : ~ 56 56
DOM. & PBRSONAL é 1 é 13
 CLERICAL » - 15 15
600

e ' TOTAL 257 . 103 67 N0 . .67 36



To the above~éOO Classified replies should be added the
58 replies which did not answer the question regarding the occup-
ation of the father, but which were otherwise answered satis-
fagtorily. This makes a total of 658 replies which were
tabulated and from which conclusions are made. It will be
noted from the above table that there are 257 Farmers, 103
Mechanics, 67 Merchants, 70 Professional lMen, 67 Clerical
Workers and 36 Common Leborers. |

It should be made clear that not in every case aid
the féther answer the qugstionnaire. The only means we
havé’of kmowing whether.theAfather or mothér actually did
the chéoking is the signature at the close of the queStion;
naire. It is probably safe to assume that in every case
in~Whioh:the mother's name was signed she was the one who
did the checking. With less certainty, rperhaps, we may
iikewise assume that in the majority of cases in which the
father's name 1is sig gned, he Was the one who did the checking.
Of the foregoing classified returns 77.4% were signed by
thé father's name. The fact that such a high per cent of
the answers were froﬁ men is the basis for éssuming the
responsewfrom.ﬂhe homes of'those engaged in any given
occupation as equal.in“the main to £h¢ response from such
occupatignal grbup. It shouLi.ba'aaded that any influence
ﬁpon the final‘evaluation of the devices, due to the answers
by Women,is.not‘unwelcdme; for it must be kept in mind that

what the women have found of value is equally importent, as +the

Phys¥cs course is for girls as well as for boys.



The 58 replies which did not give the occupation
of thé father were answered ver& largely by.the mothers
(78.2%) This being the'cése, the total evaluation by this
group is assumed to be equivalent to a large degreezté

 that which would be obtained from a group of women alone{

- EVALUATION OF EACH ITEH.

 »In‘order to compare the relative‘importancé\of
each iteﬁ as determined by the response from each occupational
grouptTable 8 was first prepared; This showé the a§tual_
nunber of times each i@em was merked "1' by those in each
occupational group. Table 9 was thenrpfepared. This Shoﬁs
the percent of‘replies‘ffom ééoh group which marked the |
item "1", signifying that they had fomnd a knowledge of
the iﬁsﬁfument,adevice or précess of real worﬁh. These |

percentages are shown by items.
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; ‘T‘ABLE NUI&BER 8

 SHOWING THE NUMBER OF PERSONS FROM BEACH ‘ ’
OF THE OCCUPATIONAL GROUPS WHO ‘IMRKED THE ITEMS ‘gt .

NO. I‘ARM— MECHAN - PROFE.S- MERCH~ CLERI- LABOR- BLANK TOTAL

OF ERS ICs SIONAL ANTS . CAL ERS
ITEN ‘ ;i el
1 226 B5 66 54 58 YA 52 575
2 185 69 60 3 48 20 4 463
3 218 80 60 46 52 31 48 535
Z 203 75 57 4449 26 46 500
5 179 7L DL v . A5 35 26 24 429
6 46 34 1§ 12 24 6 6 146
7 84 38 5} 19 26 10 16 204
8 155 46 27 26 27 15 28 321
9 35 4L B8 o & o4 13 25 280
10 25 18 17 — 8 6 5 7 84
11 190 68 45 35 30 ... 17 . 19 . 404
12 45 38 28 Z 10 5 7. 14%
13 1435 47 36 25 23 1T 15 298
1Z 2L 14— 13 B8 3 5 4 62
15 196 99 . b0 47 47 28 43 487
16 49 32 13 14 15 10 4 132
17 95 48 39 17 18 21 15~ 231
13 26 e 16 10 ] 6 89
19 130" 59 47 30 28 14 36 4L
20 182 75 51 46 BT 26 26 443
2L 125 47 35 24 27 25 29 307
28 55 ) 24 19 22 8 10 171
25 78 38 30 20 15 8 12 201
24 100 64 42 29 49 17 25 324
25 6 . -8 7 2 2 4 0 29
<6 179 61 33 en. 55 18 3% 380
7 179 74 46 o4 43 22 00 431
28 43 2L 20 13 T 4 2 117
L9 146 65 40 35 27 23 39 585
30 135 69 46 4L 42 13 32 381
ST 88 175 48 38 41 20 o5 345
32 202 75 52 45 46 26 43 487
33 55 25 20 ig 11 6 9 139
o 125 74 56 50 56 27 47 435
35 166 68 ~ 45 o7 o6 B9 19 396
36 43 29 17 17 20 6 8 142
57 o4 2L 24 9 15 3 3 09
38 127 59 7 28 . Bl 18 29 29
297 17 27 6 5 11 6 1 73
20 REX) 62 45 30 26 19 17 380
AT 208 62 359 35 L 23 27 122
4278 75 46 58 38 25 29 429
L3 5L 67 46 20 35 15 26 369
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TABLE NUMBER 8 (Continued)

NUMBER FARM- NECHAN- PROFES- JMERCH~ CLER- LABOR- BLANK TOTAL

OF ITEM ERS ICS ~ SIONAL ANTS ICAL ERS
Iz o1 20 6 B 5 5 5 87
75 126 7L 50 59 24 28 56 504
G o 55 50 28 51 50 4% 551
7 50 o4 o6 15 10 7 11 143
5 0% 65 49 41 40 24 35 344
79 51 oY 19 o 1L 1% 7 105
50 oo 76 51 30 45 o4 2o 46l
5T T04 20 20 20 30 16 28 289
50 154 6T 26 35 B39 oL 36 300
55 10 55 57 418 10 10 163
54 27 50 %8 2195 17 1% 301
55 55 69 5T o7 37 o1 o5 297
56 154 62 o7 BE 38 25 40 308
57 75 Z1 03 5 1o 14 S 108
58 o8 o 16 11 5 9 6 oY
50 147 56 3L oY 30 17 14 555
50 3 13 5 Z 5 Z T 40
51 Z5 57 XS] 12 14 10 6 141
62 T05 55 Z0 28 B35 15 51 310
55 5 2z 12 12 6 10 6 LZ0
64 52 52 18 i) 13 Z 5 T30
55 o6 55 L 26 27 14 20 o2
56 TO1 80 53 I8 . 52 o5 51 505
57 145 76 43 7 45 21 B3 408
55 52 75 29 46 25 B4 4L 4355
69 Z0 o7 3T 14 8 75 129
(e T50 50 27 50 28 19 15 325
N ) 5% 10 9 810 132
7S TI6 51 56 1 31 16 18 2990
T3 3 Z3 38 20 o3 11 16 204
Tz Z3 IT 0 T2 I3 11 10 150
75 04 58 55 Z1 20 13 23 B04
NG —54 Z1 26 19 21 12 16 510
i oL 7 32 14 17 10 21 e
78 o17 58 30 53 22 10 27 75
g BT B 9 10 13 7 3 108
50 0% 50 29 26 2T 12 S 240
T 205 75 15 IZ 38 94 o4 Z50
a2 145 WL 44 oY 20 ot 17 357
B3 Z6 1) s 0 8 B 5 11T
27 T36 65 37 TT 20, 19 55 555
85 75 VI 13 o5 35 19 o3 394
86 T0% 7z 56 iy 50 o7 45 Z37
e Z0 36 27 30 15 35 . 2908

38 48 o8 17 16 21 88 8 - 156
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'TABLE NUMBER 8 (Gontinued)

NUMBER FARM-

rECHAN- PROFES - MERCH- CLER~ LABOR~ BLANK TOTAL

OF ITEM ERS . ICS SIONAL. ANTS ICAL ERS
89 ok 38 19 14 14 6 4 149
90 46 2 20 14 - 13 . K 8 138
9l 124 71 ol 43 47 - 22 34 397
02 - 35 41 18 20 12 16 219
08 155 e 48 52 4] ok 36 385
94 - -6 16 - . 19 10 17 5] - 5 102
95 191 .80 - 48 39 40 26 21 451
06 108 50 25 25 24 16 15 263
' R - 16 e 10 [5] 4 5 69
98 - 65 K5 40 25 25 15 22 243
00 . 143 . B2 42 36 30 19 18 350
100 - Dl 3 . R4 15 15 6 9 155
101 6'( 39 ) 18 21 e 15 <01
102 172 4’ 55 26 27 20 14 S41
105 20 26 2l 8 [5} Y 4 93
104 19 29 17 9 1l 6 2 93
105 61 56 33 . oL 24 12 14 221
106 80 48 39 g 24 13 14 241
10% 126 62 40 29 3L 17 28 353
108 176 85 52 ) 46 21 B9 456
109 151 . B o9 30 30 19 12 338
110 56 42 30 17 18 12 6 181
111 125 39 3L e 8 20 15 18 267
- 112 142 o8 . 40 31 30 20 17 588
115 30 24 17 L1, 10 . 8 B 110
114 107 65 4T 30 51 - 18 21 311
115 189 - 66 . 96 5 50 22 25 403
116 56 52 18 10 9 - 14 S 125
117 66 65 48 33 3b 12 20 219
118 41 DO s @b~ EA 14 14 ¥ 138
119 S 40 19 12 14 10 4 136
150 0 =3 5 55 7 s 69
121 L1L 65 48 oL ol 18 2l 24
122 oY 44 32 19 21 12 22 247
123 14°7 69 40 37 30 23 22 368
124 48 32 25 10 9 8 8 158
_1eb5 47 39 26 1l 14 15 8 168
1% 12 T3 B 5 8 3 G 47
Ry 163 66 41 31 a7 25m 26 389
28 50 Z5 = 3 18 11 3 180
129 89 68 45 30 42 - 22 26 320
130 42 44 30 19 1Y 14 14 180
131 116 49 50 31 51 18 L o4 229
132 165 70 55 S1 Y 22 37 415
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TABLE NUMBER 8 (GConcluded)

NUMBER FARM- MECHAN- PROFE‘S—‘ MERCH- CLER~ LABOR- BLANK TOTAL

OF ITEM ERS 'ICS  SIONAL ANTS  ICAL ERS
133 T4Z 59 2 B4 T35 18 20 350
134 1665 YL 45 Z0 o7 oL ok 219
135 5 R 19 15 1Z 8 5 140
136 174 65 57 42 35 19 13 410
137 ) 45 TBL 19 g 12 5 139
138 g 10 13 G 3 Z &) yXS
159 TL . . 4L 35 Z1 PE) 12 T 246
140 44 35 22 18 15 . 11 8 155
141 30 19 19 7 8 8 3 04
142 70 37 28 20 19 12 11 197
145 o 19 8 6 6 Vi 2 75
144 192 75 XS 20 36 28 L 443
145 150 65 az 2T 39 253 29 380
146 74 55 . 40 56 N 17 19 272
147 10Z 59 - &5 36 oL 20 26 316
143 35 21 23 15 10 ¢ 5 112
143 124 55 40 30 BE) 16 10 305
150 151 65 i) 35 30 20 26 370
151 202 83 54 48 50 29 271 512
152 200 7S 58 . 47 . 50 o7 3 297
155 37 29 - R gy 5 125
154 100 80 55 . 52 . 55 30 i3 505
155 23 D& 15 i2 8 7 "4 0%
156 1ol 56 35 30 28 14 11 . 355
157 L 38 26 12 18 T1 g 191
158 10 350 24 12 9 15 Z 111
159 68 36 25 32 17 11 11 198
_160 14 15 14 6 5 7 Z 65
161 55 56 3L . 26 29 19 10 . 227
7162 87 41 39 D4 PE) T3 - 13 240
165 208 81 56 2 52 30 45 514
164 167 69 P a7 30 19 15 592
165 162 66 50 30 30 o5 15 - 578
_166 5 59 Zh 19 22 9 6 162
167 82 3 29 o1 17 9 8 209
_168 o2 50 36 28 23 15 K] 265
_169 T35 65 Z5 55 31 13 15 342
170 17 10 1Z 8 Z 5 5 63
L7T a7 36 19 11 13 7 5 138
VPR 21 25 1L 3] 8 12 B 7
73 a7 19 7 13 8 8 10 127

L7z o1 75 28 25 Tz 9 15 219
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TABLE WUMBER 9 -
SHOWING THE PER CENT OF PARENTS IN EACH
OF THE OCCUPATIONAL GROUPS WHO MARKED EACH OF THE ITENS "1"

PER CENT OF TOTAL In EACH GROUP == .. PERCENT OF
NUMBER =~ FARM- MECHAN- PROFES- HMERCH- CLER-~ TABOR- BLANK TOTAL
OF ITEM ERS ICS SIONAL ANTS ICAL ERS
1 80 80 90 80 80 90 80 80
2 70 60 80 50 - Y70 60 70 70
5! 80 70 80 60 70 80 80 80
4 ‘70 70 80 60 70 70 70 70
5 60 60 70 60 50 70 40 60
6 10 50 20 10 50 10 10 20
7 50 50 50 20 50 20 20 50
38 60 40 50 o0 50 40 40 40
k) o0 40 40 "0 o0 o0 40 40
L0 00 10 <0 10 00 - 10 10 L0
Ll 70 60 60 o0 40 40 o0 60
1< 10 o0 40 =0 10 10 10 20
15 o0 40 00 - 00 50 50 20 40
14 00 10 10 00 00 10 00 00
15 10 70 10 yde) 70 70 70 70
16 10 50 20 <0 <0 20 00 =0
LY o0 40 50 20 20 50 20 30
18 10 20 20 10 - 10 00 10 10
18 50 o0 60 40 40 30 60 50
<0 70 70 70 60 50 70 40 60
2L 00 40 o0 30 40 60 40 40
2 20 S0 <0 =0 30 20 10 20
<O 51¢) 00 40 <0 =20 <0 =0 o0
24 50 60 60 40 70 40 40 40
25 00 00 10 00 00 10 00 00
26 60 50 40 50 40 40 o0 50
21 60 10 60 o0 60 60 o0 60
28 10 =0 <0 10 10 10 00 10
&9 1) 60 00 o0 50 60 60 50
00 o0 60 60 60 60 40 50 o0
ol 50 (0 60 80 60 o0 60 o0
oc 70 e 70 60 60 70 70 70
00 <0 <0 50 10 10 10 10 20
o4& 40 70 80 70 80 70 80 60
__ 00 60 60 60 50 o0 60 o0 1 60
06 10 20 20 20 50 10 10 20
_ ol Q0 20 90 10 20 Q0 00 10
08 40 o0 20 40 40 40 o0 90
__ oY 00 =20 00 Q0 10 10 00 10
40 00 60 60 40 o0 50 20 o0
&L /0 6 0 o0 00 o0 60 £Q 60
Lo 00 70 60 90 o0 60 50 60
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TABLE NULMBER 9 (Cont'd.)

Number Farn-

PLR CENT OF TOTAL IN LACH GROUP

Percent of

Hechan- Profes- Merch- Cler- Labor- Blank Total

of Item ers ics sional ants ical  ers
44 00 20 20 . 10 00 10 00 10
45 4.0 60 70 50 60 - 70 40 50
46 70 80 80 70 70 80 70 70
44 10 20 30 20 1.0 1.0 10 20
48 S50 60 70 60 50 - 60 30 50
49 10 20 20 10 10 30 10 10
50 80 70 70 50 60 60 80 70
ol 40 L0 . 50 20 44 - 40 40 40
52 .50 30. 60 40 50 50 50 50
b3 10 50 30 =0 20 20 10 20
H4 4.0 50 50 40 S0 40 40 40
55 30 50 50 40 50 50 30 4.0
o6 50 60 60 50 - 50 60 50 50
57 20 30 b0 20 20 30 10 30
58 00 20 20 10 00 20 10 10
59 o0 . 50 40 40 40 40 20 4.0
60 00 10 10 00 00 10 00 00
61 10 30 20 10 20 20 .10 20
62 40 50 50 40 40 40 50 40
63 10 40 20 10 <0 30 10 . =20
o4 20 50 20" 10 10 10 10 20
65 o0 50 40 G19%¢} 40 50 30 40
66 70 70 30 70 . YQ 60 30 70
6"l .00 70 60 60 60 50 50 60
68 50 70 70 60 60 60 70 60
69 10 20 20 20 10 10 . 00 10
70 Z0 60 40 4.0 40 50 20 40
71 10 20 30 10 10 20 10 20
72 40 40 50 40 40 40 - 50 4.0
3 10 40 50 20 30 30 20 30
74 10 30 20 20 10 30 10 20
75 30 50 70 60 50 30 50 40
76 S0 o0 30 20 30 30 20 30
Vit4 50 40 40 20 20 20 30 30
3 80 50 50 4.0 40 50 40 70
A 10 50 - 10 10 10 10 00 10
__ 80 50 40 4.0 50 S0 - 50 10 30
81 o 70 60 60 50 60 4.0 60
= 50 70 60 40 40 50 20 50
33 10 20 20 10 10 10 00 10
34 o0 60 50 50 40 50 40 50
8b 60 70 60 40 50 50 30 50
36 70 70 80 60 70 70 70 70



TABLE NUNMBER 9 (Cont'd.

)
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NUNMBER

PLER CENT OF TOTAL 1N BACH GROUP

PERCENT OF

PARM= -

, MECHAN - PROFES- WERCH- CLERK- LABOR- BIANE TOTAL
OF ITEM ERS ICS  STONAL _ AWTS  IGAL  ERS
87 40 30 50 .40 40 40 50 40
58 10 30 50 20 30 20 10 20
89 10 30 20 20 20 10 10 20
IO 10 20 50 20 010 T0 20
g1 40 60 70 70 70 60 50 60
o2 20 30 50 20 20 30 20 ___30
U3 50 60 50 Z0 60 50 60 50
oz 10 10 20 10 20° 10 00 . 30
o5 70 70 50 50 50 70 Z0____ 60
06 Z0 Z0 30 30 30 Z0 50 30
o7 00 10 10 1000 10 00 10
98 20 50 50 30 30 40 50 30
99 50 60 60 50 Z0 50 30 50
100 10 30 30 10 20 10 0 20
101 70 30 Z0 20 30 30 20 30
102 60 Z0 50 50 Z0 50 20 50
105 00 20 50 10 00 20 00 10
T0Z 00 20 20 10 10 10 00 10
105 20 50 Z0 30 30 50 50 30
106 Z0 Z0 50 30 30 30 20 30
107 Z0 60 50 20 20 Z0 Z0 50
108 60 80 70 Z0 60 70 6060
109 50 50 50 Z0 Z0 50 50 50
T10 20 Z0 Z0 20 20 30 0 20
TTT Z0 30 Z0 20 20 Z0 30 40
T2 50 50 50 Z0 Z0 50 20 50
113 10 20 20 10 10 20 00 10
T1Z 20 60 50 Z0 40 Z0 30 40
T15 70 60 50 50 Z0 60 30 60
116 10 30 20 10 10 30 010
TI7 20 60 60 Z0 50 30 30 40
118 10 30 50 10 20 30 020
10 10 30 20 10 20 20 00 20
120 00 20 10 00 00 TO 00 10
21 Z0 50 60 Z0 Z0 40 30 40
28 30 70 20 20 30 30 30 30
123 50 G0 50 50 20 80 30 50
124 10 30 30 10 10 20 1020
125 10 30 50 10 20 30 0 20
126 00 10 00 000 00 00 00 00
127 60 60 _ 50 40" "B 60 Z0 50
128 10 20 Z0 20 20 30 00 20
129 %0 ~ %0 60 Z0 60 50 Z0 40
130 10 Z0 Z0 20 20 30 50 20
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TABLE NUMBER 9 (Cont'd.)

PER_CENT OF TOTAL 1IN EACH GROUD PERCENT OF
NUMBER FERN- WERCHAN- PROFES- MERCH- CLERK- LABOR- BLANK TOTAL
OF ITEM ERS ICS  SIONAL ANTS ICAL RS
131 40 40 70 40 40 40 50 50
—T3% G0 60 70 Z0 50 B0 60 60
33 50 50 60 50 20 70 3050
T34 60 70 60 .50 70 60 50 60
T35 10 30 20 20 20 20 00 20
136 60 50 80 50 50 50 3060
37 10 Z0 30 10 10 30 00 20
158 00 00 10 00 00 10 00 00
~T39 20 30 50 60 Z0 30 20 30
T40 10 30 50 20 20 30 1020
T4 10 10 20 10 10 20 00 10
T4 20 30 40 20 20 30 10 20
23 10 0 10 00 00 10 00 10
44 70 70 60 50 50 70 420 60
145 50 60 50 60 50 60 50 50
TI46 20 50° 50 50 20 20 B0 40
T47 40 ~50 60 70 40 50 2040
148 10 20 30 10 10 10 00 10
149 70 50 50 70 20 20 T0___40
150 50 60 60 40 40 50 Z0 50
- TIBT 70 80 70 70 70 80 70 70
152 70 70 70 70 70" 70 7070
153 10 20 30 20 10 10 00 10
154 70 70 70 70 80 80 70 70
155 00 20 50 0 10 10 00 10
156 50 50 50 Z0 20 30 1050
T57 20 30 30 10 20 30 1020
155 00 50 30 10 10 B0 00 10
59 20 UB0TTTTEIR0 AU 40 TH0 T80 BT BE T T BI0 . 30
60 00 10 50 00 .00 T0 000 00
T6T 20 50 Z0 30 Z0 51 T0 30
162 30 30 50 50 30 50 2030
T165 80 70 80 60 70 80____70__ 70
162 G0 60 60 70 Z0 50 5050
T65 60 50 70 Z0 20 60 50 50
~Ts6 10 Z0 30 500 30 20 1020
167 30 Z0 20 30 20 20 1030
168 30 20 5040 30 30 30 40
169 50 G0 60 Z0 Z0 Z0 30 50
70 00 00 2010 00 10 0000
BT 70 30 20 10 0 10 60 20
72 00 50 20 10 10 301010
73 10 020 20 10 20 1010

_L7Z 50 40 50 50 20 . 20 20. 30
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A glance at table 9 shows thet there was a wide
variation in evamuatiﬁg the importence of‘thekvarious items.
The item found of value by the largest number,(87.5%) of the
658 people is the Thermbmeter (No. 1) The one found of value
by the smallest number (3.7%) is the hudion Detector. (No. 25)
The following table shows the disﬁribution of all the items
.With respect to percéntages‘of the total responses which
marked them,”l", | ;
B | TABLE WUMBER 9 A
SHOWING THE DiSTRIBﬁTION OF ITEMS WifH RESPECT

'm0 THE PER CENT OF PARENTS FINDING THEM OF VALUE
PROPORTION OF ‘ '

TOTAL MARKEBI"1" NUMBER OF ITENS
O =~ 95 7
10% = 19% v 26
20k - 29p , 3L
30% - 39% 21
40% = 49% 24
50% - 59% - 3L
60% - 69/ ‘ 19-
T0% = 19% T3
80% = 89% =
90% -100% 0
TOTAL 174

Medien - - - 41 % &—

~ This table should be-reéd thus: Seven items were
marked "1" by less than 10% of all the parents. 'Twenfy—six
items wepre marked "1" by 10 to 19 per cent of all thb
parents. The me@ian‘ofkél% means’thatyone-half of the 174
items were marked L by more than 41% of the parents and
one-half were thus marked by less than 41%

If the 1i§t of items is a fair-repfesentation of

~ What is now being baughi in high school physics ‘as far as
devices are concerned; this ﬁedian of 41% would indicate

that on the whole our present day course functions to a



vpainfully small extent in daily life. éinoe, hoﬁéver,
several items were 1pcluded in the list which do not appear
in most present day courses it will be of vwlue to arrange
the -items in the order of‘thelr‘seemlng value and determine

how the traditional items rank in such list.

‘ TABLE NUMBER 10 !
LIST OF THE ITEMS ARRANGED IN THE ORDER OF THE HUMBER -

OF.TIMES EACH VAS GONSIDERED OF REAL VALUE LN EXPERIENCE

‘ . NUWBER «
RANK . ITEM : OF ITEM. IN LIST

© Thermometer - e 1

L

2 ‘Ice Cream Freezer = ‘ 3

5) Ordinary Kitchen Range 46

4 Drdlnary*Heatlng Stove A 163

S Door Lock - & 151

6 Sewing Machine ~ 66

7 Fountain Pen I r 154

8 indow Shade Roller e 4

9 0il Stove ' ‘ 152
10 To Regulabe a Clock 15
11 Kerosene TLamp C 32 -
12 Fever Thermometer 86
13 Firing a Gun (ordinary rlfle) 50
14 Cream Separator 78
15 Spectacles ' y, 2"
16 Water Faucet ' 1.08
17 ‘Crow Bar : 955
18 Block and Taokle Sl
19 - Automobile Tires , 20
20 Auto Jack . : 144
21 Electric Flatiron : _ 54
28 Vacuum Sweep er ’ 68
23 Soldering a hold in teakettle 27
24 Auto (or gas engine )Carburetor 5
25 Ball and Roller Bearings. 42
.26 Wind Mill : 41
27 Hose Nozzle 134
28 Clock Pendulum - - 132
29 Auto Brake 156

30 Water Trap under Sink 6%
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TABLE NUMBER .10 Cont'd.

NUNBER
RANK ITEN OF ITEM INLIST
31 Repairing a pump valve 11
32 Wagon Scales 115
33 Telephone receivers 56
o4 - Blectric Fan o1
30 Auto Radiator 35
36 Thermos Bottle: 45
37 Force Pump 85
38 Tire Pressure Tester 154
39 Shades for Lamps 52
40 The Wedge 127
41 Phonograph 145
42 The Windlass 112
43 Ordinary Mirror 29
44 To adjust the sprlng in- o
: a roller. 93
45 Pire Extinguisher 30
46 Chiclken automatic drinking <=
‘ fountain 26
49 A uto Engine 165
48 Suction Pump : 150
49 To Stop a leaky valve 43
50 Auto Horn 123
51. fafety Valve ’ 88
52 Grinding Auto Valves 156
53 A uto Muffler 99
54 Gasoline Lamp 133
- 55 Fuse in Electric nght circuit .31
56 Piano - 19
57 Eléctric Door Bell 48
58 Batteries (Electric) 169
59 - Three -Horse Evener 102
60 "Differential Gears of Auto 109
61 Spring Balance 84
62 Camera 107
63 Ignition on automobile or ‘
. other gas engines 40
64 Telephone Transmitter 38
65 Pireless Cooker 131
66 Derrick 59
67 Steam Heating System 24
68 - rpypewmter 75
69 Hot Air House Heatlng System - 121
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TABLE NUMBER 10 Cont'd.

“NUIBER

- RANK ITEM OF ITEM IN LIST
70 Non-~Ffreezing mixture for
- auto radiator 70
71 Lightning Rod 8
72 Electric Light Meter 129
73 Hot-water Heating System 147
74 Hot-water Heater and Reservolr 114
75 To Replace a Gas kantTe - 62
76 Teeter Board 21
7 Auto Transmigssion Gears 149
78 Magneto 54
79 Kite 72
80 Dry Farming 13
81 flater Meter . 55
82 Reading Glass 87
83 Barometer : 51
84 Cash Register 9
85 Read A Gas MNeter 17
86 Rotating Lawn Sprinkler 65—
87 - Air HMizer on gas Stove 146
88 - Single Wire Telephone line X1
89 Field Glass 168
90 Differential Pulley 36
91 Pressure Cooker 122
o2 Adding Machine ' 139
93 Electric incandescent lamp o8
94 Water Reservoir on side of V=
¥ Hot Air Furnace ‘ 106
95 Test Acid in Storage Battery 80
96 Microecope 162
o Telescope 7
98 To Male a Freezing Laxture ; i
99 Inclined Plane 14
- 100 Repadr Electric Light Socket 161
101 Wiring a House 105
102 Telephone Central Station 76
103 Why an Object is lighter in ‘
water than out 92:
104 Farm electric lighting system 174
105 River Dam . 167
106 Three-way Electric Switch 73
107 Iceless Refrigerator 23
108 Artificial Ice Manufacture 101
109 Centrifugal Pump

57
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TABLE NUMBER 10 Cont'd.

RUTBIR

RANK - ITEM _ OF ITEM IN LIST
110 Self Computing Scales ‘ 159
111 - Electric Signals on Railway

Crossings 142
112 Resistance Coil on Auto . 157
113 Banking of Rails at Curves

of railroads - 110
114 Traveling Crane e - 128
115 Arc Lamp e ‘ 130
116 Telegraph ' , 22
117 Electro Magnet - 125
118 =~ | Insurance Code Rules for

- Wiring a House 53—

119 : Rawlway Engine Turn Table 166
120 Railway Engine Heat-light ‘ 88
121 Railway Coach Heating 100
122 Water MNotor v 140
123 Hydraulic Press T4
124 ‘Steam Condenser » ‘ 89
125 ‘Volt-MEter - 118
1286 ~Electric Transformer 12
127 " Automatic Air Brakes on . -

v Railway cars 6
128 ) Wireless xelephOne . 47
129 Hot Boxes on Railway cars 56
130 - Hydraulic Ram- _ 61
131. - Tubular Steam 801lers , o 63
132 _ Auvtomatic Block Signal i

: on Railway . 135
133 Balloons ‘ 33
134 Suspension Bridge 64
135 Armature of Dynamg 137

'13b Burglar Alarms in Banks 90

37 Aeroplane ' 124

,lad . Compound bteam‘Enplne 171
139 Forced Draft for Steam.b01lers 119
14.0. Ammeter 16
141 - loving Picture lachine : 7L
142 Light House 173
145 Commutator of Dynamo ' 116
144 Hydraulic Elevator 153 -
145 Steam Boat " ' 69

- 146 over Shot Vater wheel s 28

AT Sailing Boat 148
148 Turbine Water Wheel 83
149 Rheostat ' - 158
150 Motors on Electric Street :

cars , ' . ‘ 113
151 ' Corliss Steam Engine 79

152 High Tension Electric Lines 49
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TARLE NUMBER 10 Cont'd.

= . NUKBER
RANK : - ITEM. u OF ITEM IN LIST

153 Telegraph Code 94
154 Binoculars 37
156 Electric Condensers 58
166 To Find the Density of an o

Irregular Solid : . 141
157 Tnduction Motors o 172
158 . Micrometer Calipers . 103
159 . Buper Heaters : 104
180 - Series Wound Dynamos : 155
sl Under Sea Telegraph Cable 18
152 Vernier Calipers 44
163 Electroplating - 10
64 ~Bourdon Gauge 143
165 - Automatic Stokers ' - 39
166 Floating Dry Dock o7
187 o Medical Induction Coil 120
163 . Electric Rectifier 160
169 Wireless Antenna ‘ ' .. 170
17.0 Fractional Distillation 14
171 Crystal Detector for

Wireless - ‘ 138
vw The Pelton Water Wheel 126
175 Synohronous lMotors 60
1p4 Avdion Deteobor 25

CORRETATION OF THE REPLIES FROM rrlHE VPRIOUS OCCUPATIONAL
GROUPS

At this point it will be well to examine the replies
from the various groups as compared with the Poreg01ng total
response, It might be expected that the,evaluation of many
items by any given group would be considerably-different'from
‘the evaluation of the same items by othep;gfoups or by the
total. In order to make & comparison in,thié regard, the
6orre1ation was worked out between the responses of each of +©
the leading occupational groups and of‘the‘totél of such |
Peéponses. The coefficient of correlation was computed by

the method usually used for correlating abilities of students
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in two school subjects. In ihe first place it Was nedéssary
to condense the two dlstrlbutlors‘under consmieratlon., This
was done by compuulng the per cent of persons in each occuma-
“tional group who assigned real value (1) to each of the several
items. These"were.then grouped in intervalé,of 10 per cent
in the manner shown in table 9."Correlét;on tables were then
made which distributed the number of items according to these
interﬁais for the occupatiénal group and for the total. (See
table 12) Having completed this, the coefficient of correla-
 tion.was computed'according to the formula:

v : i
=ry. _ce

N, = N
. V;V;g

' PABLE WUMBER 11
CORRELATTON BETWEEN GROUP RESPONSES AND THE TOTAT
RESPONSE, 41D BETWEEN DIFFERENT GROUP RESPONSES.

SETVEER _ GORRELATTON
FARMERS AND TOTAL - L8 2’g005
MECHANICS AND TOTAL | .92 i .01
PROFESSIONAL AND TOTAL | .92 5 .01
JERCHANTS AND TOTAL .915 4 .01
MECHANICS AND FARMERS - ,égg + 01
MECHANICS AND PROFESSIONAL .82 4,01

BLANKS (WOMEN) WITH TOTAL 891 4 (L ,
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,According to Rugg, a Correlation coefficient above
.éO or .70 is high. If this be true we may state from the
foregoing_that there is‘a very high‘correlation between the
percentages of the individuals in'ﬁhe’several.occupational
Héroups that have found these particular instruments or
devices of valﬁe in daily life, This ig most eniightening,*
for heretofore we have believed the type of Physics for
prospective férmsrs should be substantially different from that
for prospective mechanics orvprofessional men because they were
naturally interested in different values of»apprepiations.
There has aisé been almost universal agreement ihat tre girls
.should receivé a different,cdntent from the boys. The above
table, however, shows that if the content of physics is to be
determined by the usual activities of the citizens there will
be 1little need for variation in the subject matter for a variety
-of contemplated acti&itiés. In other_wo@és, it shows that
everj one, regardless of hisvvocaticn, is in heed Qf training

pertaining to a definite list of every day devices.

LOW RATING OF SOME ITENS USUALLY STRESSED IN PHYSICS
It 1s interesting to itemize ‘'some of the devites
which are 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 PARENTS SAVING KNOWLEDGE OF ITEM IS

VALUABLE
ITEM : '~ PER CENT
Telescope ' P 30
" Inclined Plane 30
Centrifugal Pump 30
Why Object is Lighter
under Vater 30
Differential Pulley 30
Microscope . 30
Electric Transformer 20
A mmeter , 20
Telegraphy - 20
Hydraulic Press ' 20
Banking Rails at Curves ‘ 20
Voltmeter 20
Aeroplane v 20
Electromagnet ‘ 20
Arc Lamp - 20
Armatuvre of Dynamo 20
Compound Steam Engine 20
Electroplating 10
Overg8hot Water Vheel 10
Binoculars 10
Vernier Calipers 10
High Tension Electric Lines 10
Electric Condenser - 10
Turbine Water Wheel 10
Floating Dry Dock 10
Micbometer Calipers _ 10
Commuitator of Dynamo ’ 10
Find Density of Irregular
Solid ; 4 10

Bourdon Gauge ' 10
Hydraulic Elevator 10
Series Wound Dynamo 10
Rheostatc 10

The Pelton Vatexr dheel . 00
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HIGH RATING OF SOME ITEMS USUALLY HOT STRESSED IN PHYSICS

The foregoing tabie shbwswitems_which this study
indicatés should receive 1ittTe, if any, serious attention
in a high sohool physics course which is bullt on uhe alm
of gocial worth. Below is another list of 1tems whlch
have ‘not, as a rule reoelved attentlon in the past in the

phy51cs course but Wthh should by all means be included.

TABLE NUMBER 20
' PER CENT OF PARENTS SAYING KNOWLEDGE OF ITEM
IS VALUABLE |

LPREN ' PER CENT
Ice Cream Freezer ) 80
Window Shade Roller .70
To Regulate A Clock 70
The Kerosene Lamp 70
Ordinary Kitchen Range« 70
Sewing Machine : 70
Cream Separator ' 70
Fever Thermometer ' 70
Door Lock : : 70
Fountain Pen 70
0il Stove ' 70

- Ordinary Heating Stove ' 70
Repairing a Pump Valve 60
- Automobile Tires 60
Soldering a Hole in a Tea-Kettle 60
Automobile Radiator. 60
Windmill . 60
Ball and Roller Bearings 60
Water Trap Under Sink ‘ - 60
Vacuum Sweeper 60
Clock Pendulum ‘ 60
Hose Nozzle o 60

Automobile Brakes R 60
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' SUMMARY OF PART I

1. The high school physics'course, though once con-
sidered fully standardized with respect to both content and
method of instruction, is now in»urgent need of a complete
reorganization and readjustment if it is:to conform to
the present day accepted aim bf secondary educatioﬁ. This
Caim is agreed to be,iin the words of Inglis, "To prepare
the pupils for the activities in which they Will be éxpeo-
ted, normally, fo’participate when they leave school'.

2., The content of a proper”high school physics course
can be determined by scientific answers to these two
questions:

First, What mechénical, electrical, acoustic,
thermal, and lighting devices are used
by the average person in every day life?

Second, What facts, principles and abilities

' are necessary before one can be profi-
cient in utilizing and caring for these
devices? 4

3. In an effort to get a partiel answerbto the
fifst of these guestions a 1iét of 174 devices, taken in the
main from standard physics texts, was sent to parents of
the boys‘and girls enrolled in physics in 75 high schools
‘of Kansas.. They were asked, among other things, to check
those items which they had found to te of real importanée'
to them in life by "1". -

4. The distribution of the replies to this "Parent

Quesionnaire" was found to be representative, to & high de-
. "
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gree, of the entire population of Kansas The percents of
the fathers represehtedviﬁ the replies who are engaged in
the‘various occupations is very close-io corresponding per-
cents shown in the’federal reports for all the men 6£'the
state. |

éﬁ Replies were‘mﬁe&«fromyzsﬁ Farnwrs, 103 Mechanics,
SV,Mérchant35 70 Professional men, é? Clerical workers,.
56 Common laborers and 58 Which‘were;blank with respect to
the occupation of the father; giving a total of 558 replies,

g. The responses of these 558 people, regarding the
value of a lnowledge of the 174 items listed.in the question-
naire, ﬁere such as to distribute the items fair1j well over
‘the éntire range from very low value to very high valﬁs.
The iltem judged to be of greatest value was the thermometer.
This is prbbabldeuevtoAﬂhe fact that it was first on the
1ist. The next in value was the ice‘cream'freezer'(81.5%}.
The item to be judged of least value was the audion detector
(5.7%). v

7. A most importantvfact‘is‘observed when the items
are ranked\in.relative importance according to the response
of the entire group; and then according to the response of
eaohvoccupational group separately. The chfficient of
correlation between the response of any given group and the

total response was in each case between .89 and .02,
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The correlation between any two'groups was found to be be-
tween .86 end .90, This is most significant for ii seems to
mean two very important.things:'first; that in further studies
of this kind it may:be unneceesary 10 get a response from so
great a numberbof people, gsince the feeponse of seventy
persons 1s p ractically the same with reference to ﬂhe,percent
assigning high value to any item as for é58. kIn the second
place it means that it is not essential that the replies
comelfrom all the Qccupational groups to a representative
degree., The response of a random sampling, or from people

in the same activity would seem to be quite as reliable in
this respeet 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 beiﬁg
given considerable attention in the high school physics
course. This, of course, does not prove they shouid be
eliminated.?\lt does show that, since they_ean not be retained
because of apparent social worth, attention should be
focused upon them to determine whether there is justificationv
for their retention in the course of study.

3‘9. Meny items which we?e,judged»to be of real value
to more thanwegﬁ of‘the peo?le are given 1ittle‘or no .consider-
ation in the present day physics course. This does not nean
that all suchﬁitems shouid be immediately ihcorporated into
the high sdhool'phyeies course. ‘It}does mean that, since
these items are of sounilal worth, they should no longer be

excluded without a most definite and convinecing reason.
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PART IT1°

PRESENT STATUS OF THE HIGH SGHOOL PHYSICS

COURSE IN KANSAS

Tn order to get information fegardingvthe present

content and present praCtioes in teaching high school

physics, the writer made a survey of conditions as ﬂhey

exigted in the hlgh schools of Kansas during the sohool

year 1921-22. By means of a questlonnaxre answers were

obtalned to the following ouestlon

1.

What proportlon of ‘high school students are now
pursuing the couBse ?

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

© physics?

3.

6.

To what extent are girls in separate classes

from boys?

Using the Teacher-Judgment as a basis, how do

girls compare with boys'with respect to:

a) Interest in the coursc? -
b; Interest in laboratory worlke
leflculty with problems$
d) Interest in- machlnes?
To what extent are women teachers oﬂ Phy51cs°
What is the attitude of Physics teaqhers toward:

General Sciende as a prerequisite for Physios?
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7. What other subjecﬁs afe taught by Physics teachers?
8. VWhat isfthe'relative amount of ﬁime spent in the
laboraiofy‘compared wiih time spent in recitation
- and in lecture? o
9. What type of laboratory recofd is.usually used?
10. How much value is placed on the laboratory
record by the teacher in so far as grade is
conoerned?‘ | |
11. What experiments are required in the avaragezhigh .
' school? |
12, WhiCh of these experiments,are performed by the
teacher? |
13. Do students, when working experiments, work in

pairs or in larger groups?

In getting databmkuéon,f;kghe forégoing questions,
559 questionnaires were éent to as many physics teachers
in Khnsas; One hundred twelve replies were redeived.
Some of théy?eplies, especiaily from the Rural High Schools,
were so incomplete they could ndt be used. 1In most cases
86 replies are éonsidered throughbui this study. The_
following'table‘shows the distribution of the replies

with respect to the type of school represented.
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TABLE WUMBER 21
SHOWING THE DISTRIBUTION OF REPLIES WITH RESPECT
TO TYPE OF SCHOOL REPRESENTED

»

‘ First’ Second
TYPE OF SCHOOL ' CLASS (CLASS COUNTY RURAL TOTAL
' S CITIES CITIES ‘

NUKBER OF SCHOOLS

RECETVING QUESTIONWAIRE 12 %5 27 245 359
NUIBER OF SCHOOIS ' = -

REPLYING o 10 33 8 61 112
NUMBER OF REPLIES USED 9 31 6 40 86

For purposes of cdmparison these Bé‘gchoo;s were
dividéd into eleven groups according to their enrollment.
Thevfirst group‘includes:those sdhools.with anienrollnﬁni,of
less than 50, The groups from this on up gre at ihtervals
of 50, except for the last three iniervals,kwhiCh}are greater.
These intervals are shown in Table Number;15.> The various
questions stated above will be teken up seriatum and an
attempt méde to énswer each in thé light of the ddta recéived
from the questidnnaires.

Question 1. What proportion of the present high séhool
enrollment is enrolled in the FPhysics Course?

Averages were computed for the total enrollment and
alsovfor enfollmeni invthe physics claéses for the schools
in each interval of the distribution. From this the percent -
of those enrolled in physics is derived., Table quber 15
shows the number of schools falling iﬁ each group, average

enrollment in physics, and the pér cent in physics.
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TABLE NUMBER 22 |
»PROPORTION OF HIGH SCHOOL ENROLLMENT IN PHYSICS
Tumber Average = Average Proportion

Enrolment, of Enrolment Enrol. - in
Schools In 8chool In Phy., Physics.

0- 49 19 35,9 9.5 25.9%
50-99 18 55.8 12,4 18,89
100-149 5 1994  26.6 .22.8%
150-199 9 171.0 24.3  14.2%
200-249 6 221.5 _ 31.7 14.3%
250-299 8 2@4.7 34.0  12.8%
500-349 B 531.7 45,7 13.5%
550-399 4 - 356.7 43.5 12.1%
400-599 7 528.0 55.4  10.5%
600-799 5 573.8 go.a 8.9%
800~1400 2 1550.0 151.0 9.7%

0-1400 86 223, 6 25.8  12.67

The Table shows at a glance that'the larger the
school,‘in geﬁeral, the smaller is the per cent of its en-
roilment in‘Physicsf This can’ probably be éccountedyfof by -
two facts s, \First, Physics 1s not required by the/state for
‘high S¢hool gréduatian. This being the case it is optional
with each school whether it requirés the course. This would
tend to reduce the percentage enrollment in Physics in the
larger schools because of a larger range of electives.
Sécbnd, éince the range of subjects offered in the smaller

schools is limited it follows that Physics is essentially
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ra required subject. This would tend to causé‘a high percentage
enréllmént in Physics in the smaller schools. For the fifty-
Sne schools, with enrollmenﬁs less than two-hurdred, the
proportion Of students takdng Phyéics’is more than twice
‘that of thé fourteen schools,ﬂwith‘enrollments more than
fbur-hundred.” For all the schools‘the average (Arithmetic
mean) enrollment in Physies is 28.8, which»is 12.5% of the
average total enrollment. Since students remain in high
school fdfvfour years and”singe Physics is open only to
Juniors and Seniors, who constitute considerably»lesé than
50% of the enrollment, this would seem to indicate that
considerably more than ha1f7Q£ the graduates onm high school

‘have had High School Physics.,

Question 2. What is the fatior'gg-Boys to Girls enrolled in
Physicg? i . , ,

~ When the enrollment in Physics Course was tabulated,
(Table To. 16) with respect t0~sex,'it brought out a most
Sinteresting fact. It shows, that the‘number of girls pursuing
thé course exceeds the number of boys,‘ This dOes not mean,
that a greater proportion of.girls elect the course. It
indicates clearly, howeve:,‘that our task is more than to
adopt a boy's Physics courée so as to meet the needs, as
far as possible, of the girls. That is, if‘ﬁheygirls predominf'

- ate in‘numbers they should not peceive secondary consideration.
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Another item of interest is the fact that the per
cent of boys is high in the very large andi%hé small schools.
- This would be expeotéd in the lavgervschgols because of‘ﬁheb
larger provisibnvfor differentiation'df céurses whereby more -
desirable courses are open to the girls.‘Juét wny rélatively
more boys take PhYsics in the small schools is not so evident.
It may be due to more of an option in those échools Eetwéan
Physics and Home Economics, or possibly there is a higher
.proportion of boys enrolled in the Rural schoods than in
the larger schools.

| TABLE NUMBER 23.

'PROPORTION OF BOYS T0 GIRLS iN PHYSICS

Average Ave.No.

Numberd Enrol.in  of Per Centof
"Enrolment Schools Physics Boys Boys

0-.49 19 9.3 4.5 48.3% ]

50-99 18 124 6.4 51.5%
100~149 5 26.6 11.4 42.5%
150-199 9 24,3 10.7 43.57%
200-249 5 51.7 13,2 41.5%
250-299 8 54,0 15.6 __ 45.9%
500-549 5 45,7 18.3 20.2%
350-399 4 43.5 19,2 44 ,2%
400*599 7 55.4 _ 22.7 40.9%
600-799 5 60.8 32.2 52.9%
500-1400 2 131.0 __ 79.0 60,57

0-1400 86 28.8 13.5 47.1%




Question 3., To what extent are girls in classes separate
~ - . Zifrom boys? o

Within the last few years there has been consider-
able agitation in favor of separate classes for girls.
The state téxt‘bookfdommission recomménds a book on "Household
Physics" for the use of'girlsf classes. As shéwn in Table
Wumber 17 it seems that the size Qf the school has bub
littlé’effect upén the‘téndency to separate the girls from
the Eoys except that in the smaller schools the practice
is a little below the average. It should be stated, also,
tha£ those schools that.show the larger per cent of girls
pursuihg the course, show'algreaier‘tendehcy e provide for

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

TABLE NUMBER 17
SEPARATE GCLASSES FOR GIRLS

Enrollment Number of Schools Number say-  Per Cent

Replying ing Yes of Total
0-49 .19 3 15.7
50- 99 15 2 13.3
100-149 5 1 20.0
150-199 . 8 3 37.5
200-249 5 2 33.3
250-299 8 1 12,5
300~349 3 1 3.3
350-399 4 1 25,0
300-599 7 1 14.5
héoo;799 5 1 20.0
. 800-1400 2 0 100.0
T 0-1400 82: 16 . 19.5
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Questlon 4, How do girls compare with Boys (accordlng to
teacher Judgment) w1th respect to: A

(a )Interest in the course?

(b) Interest in Laboratory work®

(c) Difficulty with problems?

(d) Interest in mach;nes?

Ninety-two replies Were_used}in'answering this ques -~
tion. In the questionnaire an effort was made to get
reéponses regarding_this whidh*wouldbbe oqmparable. The
final‘wordingvofjthat part of the questionmnaire, though still
o?eﬁ to criticism, was, it is believed,_of'such a character
as to reduce to a minimum any ambiguity. .It read as follows:

Higposs out the words in the following sentences which
do not apply in your Physics class or classes;‘

(1) Girls have greater, same, less 1nterest in the

v course than boys.

(2) Girls have more, same, less difficulty with the
problems than boys.

(3) Girls enjoy the laboratory work more, the same,
less than boys.

(4) Girls take more, as much, less interest in

practical machwnes (as, tne -auto, the telephone,
pulley, etc. )i

TABLE NUMBER 18
AWTITUDB OF GIRLS COMPARED TO THAT OF BOYS

More Same Less Blank Total

Eﬁt&r&&t in Oourse e = 45 41 4 92
‘Interesﬁ in Laboraﬁory_Work 7 48 34 3 92
Difficulty with problems 47 38 4 3 92
Interest in Machi’neé 0, 21 59 2

o2
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Table 18 gives thé response in tabular form. VIt
should be read:thﬁs; 2 teachers out of 92 thinkvgifls,’
,'as a rule, show more interest inkthe_éourée‘than boys do;
45 teachers can see no difference beﬁween the intéreét
manifested‘by girls as compared with that of the boys;
whereasyél believe the giris tékewless interest; Four
teachers failed to check this item. ,’ |

Whe striking p01ni about this teacher Judnmmnt:
is the unballanced appeal which in thelr Judgment the present
course is maklng to the boys and glrls of the state.k‘In
Table No. 16 we found that more girls than boys were studying
Physlcs; and now we flnd that thevcourse is of suda a nature
that it is apparently much less interestingvand more difficult
for girls than it is for boys. A studyvof standard text
books ih’Physics shows mdre than 50° of the total number of
‘lpages 1s devoted to a dlscusslon of Mechanlcs. ’

The above table shows that 69 out of 92 teachers
believe thai girls‘ﬁéke less intexest than do boys in practical
_madhines. This may havé gseveral interpreiations. It may
indicéte that although girls naiurally do not teke to machinery,
yet a stmay‘Of Mechanics will be of real value to them. Op,

it, may mean that the varlous machines are studlea in such a
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way as to be more or less distasteful to the average
girl, Or again, it maj mean that even teachers can not get
- away from the traditional idea of associating machines with
£he masculiné sex and conclude,“therefore, 'a prlorif,that
~girls do not take as much interest in machines as do boys.
CIf we may judge by ﬂherﬁumbervand‘high sdholar—‘

ship‘of'the'girls_in the arithmetic, algebra and geometry
: courseé,we can safely conCIude Tthat any difficulty met by
them in solving Physics problems beyond that met by the bbys,
is not caused by'insufficient kﬁowledge of the priﬁoiples
of Mathematics. .Just why, then, do girlsvhave:greater
difficulty with Physics‘problems is a question which should
receive serious consideration,. |

» In fact, as one analyzes this table the question
keeps crowding‘mntq mind)"If‘it is true that the gourse isv
so much more difficult and so much less interesting to girls
ihan boys,‘andAmaré girls elect the course, What wou.ld be’tﬁé
proportion of girls if the course Wereagégihéerg i

esting and as easy for girls as for boys"?

- Question 5. To what extent do women teach Physicg?

In a course in Whlch we find, con31stent1y, more
than 50 per cent of the enrollment made up of girls, 1t
seems pertinent to ask to what extent women are engaged in’

teaching @dt? . =w. 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 talke less joy in the work than boys,
it is evenvmbre‘to the point to ask,“were thelr teachers

men or women?"
TABLE NUNMBER 19
DISTRIBUTION OF MEN AND WOMEN TEACHERS

School Numbercofk Number tof Number bf
Enrollment Schools - Men Teachers Women Teachers

0- 49 19 17

50~ 99

=
w
=
~3

100-149

150-199

200-249
- 250-299

300-349

550-399

400-599

600-799

o ol s o | [0 oo o
o e o [ jon [ (o o I
o | lo lo |lo |lo |+ o | |k |

800-1400

. Not .
Classified 6 5

=

0-1400 - o2 82 o 7




Table No. 19 shows the number 6f men and women teachérs
in 89 schools, distributed according to the size of the school.
‘The basis for determining sex was the name of the teacher. In
the 89 replies used, it was very ob#ious Whéther the teacher
‘was a man or woman.  In three cases some doubt was raised, so
these were not inéluded even though it seemed quite e#ident
they were. men. Of “the 89 teachers, 82 Héfe men and 7 were
women. This means, according to this survey, that more than
92% of the Physiés teédners arelmeh.

The table fﬁrther shows that there is relatively
no more tendency for women to teach in the smaller schoolé
than in the largér ones; nor vice verca.

Question 6. What is the attitude of Physics !eaohers regard—
ing General Science as a prerequisite for Physics?

‘ The question as presented to the Physics teachers was
stated thus: "Do you favor a Géneral_Scienoe course as a
‘prerequisite to the course in Physics?--hy, or why not?"
The'reéponses Which this question brought'cover a wide range
of statements but?a rather limited range of'ideas; There were
59 out of 8} teachers who favored making General Science a
‘prerequisite for Physics. |

The writer has attempted to group the various reasons

;whicﬁ were given for the affirmative anéwer, under five main
“heads @ - |

First. It lays a foundation for PhySics.
. This reason was given in such words as:

1. "Physics is too abrupt if not preceded by
General Science', |
2.."Gives a basis for the study of Physics." .
3., "Gives a foundation to build physical science
~ lmowledge on.,
4, "I like for the student to have somethxng 1ead-
ing up to it."
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6.
7.
8'
90
10.
1l1.
12,
13,

Second:

10.
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”Phy8¢cs is not thep absolutely fo“ewgn to them'.
"Give a basis for the study of Phy31cs :
"To get the rudiments”

"Tt better prepares student ‘for Physics®.

"Paves the way for Physics'.

"Gives a better equipment for Phys1cs study

"It is a fundamental Course'. '
“Students are then familiar with nature of Physxcs .
"Gives general introduction to special science"

It makes possible a better understanding of Physics.

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

"Tt prepares for a better understanding of the
subject."”

"Understand the Work better :

"Handle the work better."

"Enables claso to cover ground more thoroughly
in Physiecs."

B prepapes the way for more effective work in
Physics."

: "Puplls do better work.'
"Gives greater meaning to formal PPJSlCS.k

"Better able to grasp general Physics,"

"Students grasp most wegdlly those ideas emphasized
in General Science."

"Iy experience indicates pupils do beuter'work.

Third: It stqrts puplls thinking scientifically.

1.
2.

5'
4.
5.
6.

Fourth:

L.
2
3.
4

-

S.

"lees general ideas of law of naoure.x

"Starts pupil thinking in Scientific lines before
entering advanced worl. "

"Become more accustomed to the Scientific Method."
"Stimulates observation.”

"Pupils learn to think scientifically."

"Gives student general idea of sciences. "

It makes Physics easier.

"o kes easier."

"Easy work to lead up to more dllecult
"Makes Physics more simple.”

'Overcomes usual fear of Physics,'
"Lessens novelty of new science.'
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It awakens interest Iin Science, and gives 2 basis
Tor CbOLCé between sciences.

"Gets pupil interested earlier."

"To interest student so he will continue."

"Develop curiosity for later sgciences.

"Serves a diagnostic purpose.”

"Give idea of relation of FPhysics to all other

sciences."

“Enlawges the viewpoint."

"Gives insight into what is taught in Physics."

"Yore eas¥ly correlate the other sciences and
ysics.

' The reasons given by the 22 teachers who ex¥ressed

themselves as unfavorable to making General Science a pre-

requisite to Physics are grouped under five heads. As in

the other list of reasons we have overlapping here.

First:

QI o> - Q-

*» ® ¢ o e

Second:

Third:

It is unnecessary,

“Get just as good results without it.

"1 Delleve, however, it makes Phy31c easier.
"Good in itself but adds llttle outside of
giving scientific viewpoint.

“Those having had General Science do not seem superior.
"Gives such a small background but it helps - some. "
“Does not help mach. "

"Student can ea81ly pick it up durlng their study

"ot essential.’

i

It destroys newness of subject matter.

"Saps interest from Pny51cs.1

"Apt to kill interest in Physics later on."
"Interest arouded and satisfied without teaching
them anything.'

General Science is not taught properly.

"As now taught just a hodge-plodge of 301ences.

"Too elementary and not eXhaustlve enough.'

"moo much ground covered."

"Get smattering of ideas which hinders thoroughness.
"Isn't thorough, too much ground covered. "

"So little laboratory work it is of little value

as a preparation for Physics.

""Wot specific nor broad enough. (Have had no
experience, only theory)." '

"Too superficial.”
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Fourth: It is only a duplication:

e

1. "Duplication of effort'.
2. "Too much duplication.”
3. "Must cover subject matter again.'

Fifth: Two teachers maintain that "niﬁth grade pupils
have not sufficient grasping power 10 attain any
valuable amount of the General Science Course.

This evidence shows in a convincing manner the need
of scientific étudies in science edﬁcation. The above
arguments of High School. science teachers for or against
Géneral Science as a preréquisite to high school Physics
show lack of agreement on fact and procedure. Here is a group
of beople who are quite agreed that one of their prime
functions as'teachers 1s to bring about a scientific attitude
on the part of their students by both precept and example.
They are usvally very critical ofrso—calléd educationai and
social theorists who are thought to be too dégmatic for this
age of science, They insist, as a rule,_fhat no general
statement should be made without sufficient and accurate data,
obtained by scientific measurements, to substantiate such
statements. It would be interesting, to say the least, to
view the ”scientifically obtained data' from which many of
the foregoing judgments were deduced.

‘This is not an arraignment of the teachers th so
kindly c6~operated in ahswgring the questionhaire. The
question, we take 1t, ﬁas accepted as a bona fide method of

finding the personal judgment of each teacher. That
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is just what it was. Beiieving that every perséﬁ has a
right to whatevef attitude he may hbld, Wwhether such attitude
beiarrived at by a logical deduction or not, the writer desired
to know this attitude in each case and the reason for it as
expressed by the individual. The‘arraignment, if it be such,
.is not concerned with those Who answered the questionnaire,
but with the attitude of the major portion of science teach-
eré (granting ihat this response is represeﬁtaﬂiVe), which
Seemé to assulne thatvobservations made by a science teacher in
the coﬁrse of ordinary soho§l'procedure is sufficiently
accurate to make valid a generalized‘statement.concerning
education, | _ ‘

It shoﬁid be added, in connection with the atoVe'
statements togeihef with the diécusSiOn conoerning,the lack
'of appeal which the preséntkPhysics course makes td,the
gipls, that the teachers, are not’eniirely responsible for
the present status of the course. It is quite pfpbable
that the high school administrations 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 brought
about by their control of the schedule, direction of enrollment,
ultimate decision regarding laboratory equlpment, respdnsiﬁilityb
for determining the curriculum and their teandency to influence
the claés—room and grading procedure in harmony with their

personal points of wview.
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TABLE NUMBER 20

ATTI”UDE TOWARD GB?ERAL SCIENCE AS A PPERLOUISITE FOR
HIGH SCHOOL PHYSICS

B S T— PER CENT

ENROLLMENT . REPORTING  FAVORABLE  FAVORABLE
0~ 49 19 16 sa.z
50~ 99 17 13 | 75.4
100-149 5 4 80.0
150-199 8 7 87.5
. 200-249 5 2 33.3
- 250~299 8 6 75.0
500-549 2 1 50.0
550-599 3 1 33.5
400-599 7 5 71.1
600-799 4 2 50.0
800~1400 2 2 100.0
81 59 72.8

0-1400

If we £ake the reasons given for favoring or
opposing general Science}as_a prerequisite for the Physics
oourse‘at face value and exemine the replies we find (Table
No. 21) 72.8 per cent of the teachers are favofable. The
‘size 6f the student body with which the teacherAis associated
seems to bear no relation to the point of view held by the
teacher. The number of teachers in each group save the first
two isg so snﬂ}l, hbwever, tha£ any conclusion regarding

this, would be questionable.
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Questlon 7. What other subjects are taught by Physics
teachers?

Belng 1niere ted in the preparation of College
bsenlors for the spec1flc task of teaching Physics in the
high school)the writer was desirous of-flndlng what otper
high school subjects, if aﬁy, teachers of Phyéics are
-called upon, most. frequently, to teach. The'following
Table,Number 21, glves,the list of other subjects taught,
together with the number of Physics teachers, out of 86,

who teach each subject.

TABLE NUMBERAzl

DISTRIBUTION OF OTHER SUBJECTS TAUGHT BY BEIGHTY-
SIX PHYSICS TEACHERS

Other Subjects Number' Percent of

Teaching fTeachers
Agriculture 33 58,5
}General Sciencev 20 23.2
Chemistry ' 19 28.1
Algebra 18 22.1
Geometry 18 | 20.9
Manual Training 12 13,9
History 6' é.9
‘Givics g .8.9
Commercial Aprithmetic ”g g.9
Normal Training | 5. 5.8
Physiology 5 5.8
Athletics 4 ‘é.é
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Table Number 21 (Continued)

Other Subjects Number Percehttof..
s '3 Teaching Teachers
English T S 4.6
Mechanical Drawing 3 3.5
Latin | 2 . 2.3
Com. Law 2 2.3
Boteny 2 2.3
Phy. Education i 2 2.3
‘Biology | 2 2.3
Economics 1 1.2
Tygewriting . 1 1:2
Phy. Geography 1 1.2
Gom. Geography 1 - 1.2
bomestic Art 1 1.2
Psychology 1 1.2
Trigonometry 1 1.2
Sociology 1 ‘1.2'

Here sre 27 distinct subjects whlch are being
tavught by one or more of’86'PhySics'teachers, in addition
to tﬁe subject of Physics. AgricultﬁreAtakesA}he lead
with mopre than 38% of the Physics teacher%vb General Science,
Chemiétry, Algebra, and Geometry each'démanﬂ?timehffdﬁeapproximate-

%1y one-fifth of the Physics teachers,.
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' TABLE NUMBER 22

'RELATION BETWEEN SIZE OF SCHOOL AND NUMBER AND CHARACTER
OF OTHER SUBJECTS TAUGHT BY PHYSICS TEACHER

: 2nd ; ;
Wumber Other . MNost  Per lMost Per
of  Sub-  Ave - ‘fre- . Cent Fre- Cent
. . Teach- jects per  dquent of quent ofr
Enrollment ers Tavght Teacher Subject TeachSubject  Teath
- . ers . eYrs
0-49 19 57 3,00 Alpebra 47 Geom.& Agri 36
50- 99 18 46 2.55  Algebra 50  Geom.& Apri 44
100-149 5 8  1.60 Agri. 60 Gen'l Sc. 40
150-199 9 16 1.77  Apri. 67 Chemistry 22
200-249 6 12 2.00 = Agri. 33
; : Phy.Edu 33
250-299 8 ' 17 . 2.12 Chemisy 50
‘ « Agricul 50
300-349 = B 4 1.33  Chemisy 33
, | : Apricul 33
350-399 4 5 1.25  Chemisy 75
400-599 7 6 .86  Chemisy 57
600-799 5 6 1.20  Chemisy 80
2 1 .50

800-1400 Gen. Scib50

0-1400 86 178 2,07 Agri. 38.3 Gen'l Sci. 23.2
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Table'NUmber 22 was'prépared £b show the relation
between the size of school and the nunmef:anq character of
other .subjects taught by the Physics teachers. It should be
read thus: In schools with a total énrollment less than
SO, nineteen teachers reportéd. These 19 physics teachers
are also teaching a total of 57 other‘subjects, or an average
of 3 each. The one subjeci‘most_frequently taught by these
19vis Algebra, which is being taught by 47 ﬁer cent of them.
The subjects next to Algebra, which are most‘frequently
taﬁght‘by this group of teachers are Geometry and Agriculture,
each of which is being taught by 56 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."Ths fofégoing‘téble
aiSO shows ﬂhat Physics”teachérs in the smaller schools are
usually called upon o teach three additional subjects.

‘It should be kept in mind that the fourth column has to do

with othgr distinct sﬁbjects taught and‘not_with the number
of clasess taught. If a teacher, for iﬁstance, had

one class in Physics, two in algebra, and two in Geometry, |

he was put down as teaching two other subjects.
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The full significance of thevvariétion in the
amount and kind of other courses as taught;by Physics
teachers may be shown better by larger grouping of the

schools according to éenrollment.

TABLE NUMBER 23
NUMBER OF OTHER SUBJECTS TAUGHT BY PHYSICS TEACHERS

IN RETIATION TO SCHOOL ENROLLIMENT (Larger ranges
S of enrollment ) ' ”

o Per . Per Per
- Num-  Ave.No Most Cent 2nd most Cent 3rd Cent
ber of Other  Tre- of Frequent of most of

Teach- Subjects quent  Teach-Sub Teach-Fre- Teach-
Enrollment ers Taught Subject lers ject ers quent ers
0- 99 517 2.8 ° MAlpebra 49 Geom. 40 Agri. 40
100-299 28 1.9  fAgri. 50  Chem. 25 Cen'l 14
300-1400 21 1.0  Chem. 57 Gen'l 19 Agri. 14

This table'shbuld be read thus: In schools with a
‘total>enrollment less than lOO; thirty—sévenAteadhérs reported.
Thesé physics teachers are also teaching on the average 2.8
other subjeéts each. The other subject: taught by the largeé@
number of the 37 teachers is Algebra, which is béing taught
by 49 per cent of them. The subjects next to Algebra, which
are taught by the largest propcrtioh of this group of 37 o
are Geometry snd Agriculture; each of which is béing ﬁaugnt

by 40 per cent of them.
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For schools whose enrollment is less than one
huhdred we £ind more than half of the physics teachers glving
one or two courses in Mathematics,‘with Algebra the most
frequent. The proportion for the highest ranking subjeots
are: Llpebra 499; Geometry 40%; AgvicultureAéq%; General
Science 32%; Manual Training 22%; History 1473 It is not
uncommon to find a Physics teacﬁer in one_of these smaller
high schools teaching fouf Subjects beéides Physies. In two
schools each.teacher reported that he gave instfuctions in
five other subjects. ‘This means that such individuais are
not onlyvteaching six.claéses»buﬁ six different courses, In
one of these oaées thefe was the folloﬁing combination:
Physics, General Science, Agriculture, Physical Geography,
Commercial Arithmetic and Commercial Geography; in’the other:
Physics, Algebra, Geometﬁy; General Sciencé, Mechanicél
Drawing and Athletics.
| Since COmbinatiQns‘found in schools‘with less than
100 are detérmined more by accideniél factors than by real
educational»needsvtﬁése combinations need mnot to be considered
sériously. The éomfinations of\subjectsvwith Physics as
found in schools with an enrollment'pf more then 100 are shown

" in the following list:
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TABIE WUMBER 24

COMBINATIONS OF SUBJECTS TAUGH? BY PEYSTCS TEACHERS IN
SCHOOLS WITH AN ENROLLMENT ERCEEDING 100, N
svsgEcTs NQ. TEAGHERS

Physics ONly —=mmeomm e e e e 7
Physics and Chemistry ==--ececccmocmcm e 9
Physics, Chemistry and xgwlouWLupe ------------------ 4
. Physics, Agriculture and General SCieNCE mmmmmmmmmmme 3
Physics, Agriculture and lanual Training —----e-c-e-- 2
Physics, and Agriculiure -=----ceccemcccm e ce——— 1
Physics, and General Sclence =-=m=m---=m—a-a- — i}
Physics, and Physiology -==--eecmccmmm e e 1
Physics, General Science and MHathematics =-===-- —————— 1
Physics, General Science and Blology - e 1
Physics and Mathematics =-=—=c-mmocmme e m———— 1
Physics and lMechanical Dradlng ---------------- —————— ]
Physics and English --=cemmermammm e e mmmmmmm—e ]
Physics and Manual training =-----c-ocemcccmmoameceaaa 1
Physics, Agriculture and lMathematics ==---amcomooanae 1
Physics, Agriculture and Normal Training =----- —————— 1
Physics, Chemistry and General Scilence =-=--c-meee—e=- 1
Physics, Chemistry and Ancient History =-—==--cceceae-- 1
Physics, Chemistry and Mathematilcs =-=cecmcmmamcaaa -~ 1
Physics, Chemistry and Physical EQUCAtion ==—ammmm——— 1
Physics, Agriculture, Manual Training and Civies ==--~ 1
Physics,. Agrlcultu%e, General Science and Bidlogy --- 1
Physicg, Agriculture, Athletics and Physical Edu. =--- 1
Physics, Agriculture, Botany and Athletics =--=---- --- 1
Physics, Chemistry, Biology and Mechanical Drawing -- 1
Physics, Agriculture, Biology and English -----e----- 1
Physics, Mathematics and Psychology =~==memem—mmme——ea- 1
Physics, Mathematics and S0clology —==-mm-mmmemceeea. 1
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TABLE NUMBER 25
FREQUENCY OF OTHER SUBJECTS TAUGHT BY'PHXSICSVTEACHERS
LESS THAN 100 ' - MORE THAN 100

Enrollment - Enrollment
- Subject No%feachers ?eogent Subgect Nb%TeachersP?%ggggegg
: , o - Teachers . o ‘
Algebra Ow==wmemw—— 18 ==~= 48,6  Chemigtry —m==~e=- 19 --~ 38.7
Geometry =====m=-= 15 ==~- 40.5 Agriculiure ----- 18 ~-= 36.7
Agriculture —---- 15 ==-- 40,5 (General Science -~ 8 -~-- 16.3
General Science - 12 ---- 32,4 Hanual Training - 4 --- 8.1
Monual Training - 8 =--=-- 21.6° QGeometry -------- B omm= B.1
Higstory ===--=-=- 5 —wmm= 13,5 Physiology =====- 3 mm= 611
0ivies —=-mmmmmea~ 5 =---13.5 Hechanical Drawg- 2 --- 4.1
ComeArith. ~==wem-- O ==m= 13.5 Athletics =memmme= 2 ae=e 4,1
Normal Training - 4 --~-- 10.8 English ==--=== _—— 9 aee 4,1
Athletics ======~- 2 =~=~ 5,4  Botany -=--c--=== 2 0-= 4,1
Latin ==wmmceen—- 2 =-== 5.4 Physical BEducan - 2 --- 4.1
Physiology =====- & ===~ 5,4 B10lOgy ~==mmmme= 2 mme 4.1
English -=---=---~ 2 mmmm 5i4  HiSLory —-----me-- 1 -—= 2.0
Com. LaW m==-eeee 2 <=e- 5.4 Algebra ~—-—---=- 1 ~== 2,0
- Mechanical Draw.- 1 ==-= 2.7 CivViCs =mmmmmm———a 1 === 2.0
Economics ===mm-= 1 =-=~- 2.7 Pgychology ====== 1 === 2.0
Typewriting ----- 1 ==== 2.7  Trigonometry ---- 1 === 2.0
- Domestic Art --==e 1 -==e= 2,7 Sociology ======- 1 == 2.0
- Physical Geog. -~ 1 ===~ 2.7 Com. Arithmetic - 1 -~-- 2.0
Conm, (0L, =mmmm-m 1l === 2,7 ‘
'TOial'N09pﬁea0hBTS 37 » Total NoﬂtTeachers 49

Questlon 8. What 18 the Relative time spent in the Laboratorz
compared with time spent in recitation and in
Iecture ?

In owder that comparable data mlght be obtalned
\regardlng Lhe actual tlme spent in the 1aboratory, the
questions nere asked in: uhe following way:

"How many minutes, each week, is each Physics class
] F Rz LERE _

actually under your supervision?
Of the above amount 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 or otherW1se) 7;~, "

By referring to Table Number 26 it Wlll be noticed
‘,that'in schools with an enrollment of less than 50 and more

than 300, relatlvely more time is spent in discussions

than in 1aoorauory work. With all the rest, it is praotlcally
the tradltlonal four 10 three ratlo. That is, éhsre are~two double
periods for laboratory and three single periods for recit-

 TABIE NUMBER 26

atlon each week.

TIIE SPENT EACH WEEK IN THE LABORATORY, IN RECITATIONS
AHD IN CLASS ROOM SWUDY

ENROL “Nofgf, AVE., = AVE, AVE, AVE.  RATIO \PER CENT"
MENT  SCHOOLS TOTAL RECITA - LAB. STUDY TLAB. TO OF SCHOOIS RE-
, TIME  TIME TIME TIME REC. TIME: "PORTING: STUD

_0-40 19 518.6 145.8 142.4 30.5 .97 36.8
50- 89 17 504.1 118.0 152. 6 55.5 1. 20 35.3
A2100-149‘ 5 562.2 133.8 fl68.- ‘éo.o 1. 26 40.0
150-199 9 ___325.0 120.0 165.5 41.8 1.36  44.4
200-849 6 300.3 135.0 _ 162.0 5.0 1.20 16,6
250-299 8  320.6 122,9  161.2 36.5 151 57.5
300-349 3 3%0.0 130.0 140.0 60.0 _ 1.08 66.6
550-599’ 4 500.2 187.2  173.0 15.0  1.26 26,0
400-599 7 342.1 ‘159.5’ 150.0_74.3 .95 85.7
600-799 5 350.0 150.0 137.0 43.0 .91 60.0
800-1400 __2 300,00 15.0 155.0 50.0 __ 1.00 _50.0

0-1400 85~ 319.7 132.4 150.0 37.3 1‘13-“. 42.3
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It is seen from the last columm of the above table
that less than one-half (42.3%) of all the schools provide
for'any kina of study during thebqlass,héur. Nor does the
.size of‘thé»school seem‘to'have aﬁy vital connection Wiﬁhkthe
amount of time thus proviéed. Of the 85 SChéols 1isted in the
table but 36 reported any time for study under the teadherfs
supervision; In these séhoqls the average-timefalloWed for
“study under-the direction of the teacher was 88.1 minutes
per weelk, o

The significant fact is not how much-timexwaé°thus
spent, but rather that Sé out of 85 schools (42.3%0 were
making provision for some‘kind of study,‘supervisedlor‘other—
Wise,'for the students of the physics olasses)undervthe.
divection of the physics teacher. |

Another very significant trend is observed regarding
the tendehcy to depart from the universal ratio of 4 to.S;
which preveiled two decades ago, to the ratio of 1tol, with
~fespéct torlaboratory time as compared wiﬂh'recitation tine.
This tehdency,is mére pronouncéd iﬁ the schools with an
enrollment above 500,'as'will be readily seen upon Qxamin—

ing the following graphs.



Page 90
GRAPHS NUMBERS 1 and 2

l; SHOWING FREQUENCY OF USE OF VARIOUS RATIOS OF TABOR- _
AWORY 'IMm TO RECITATION TIME IN SCHOOLS WITH ENROLL-
MENT BETWEEN 50 and 300,
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The abovevratios representfthe per cent that the time
spent in laboratory work’isvof the.time spent in recitation.
Fop ineﬁance, twe‘schools reported that less than5éo/1oo as
much time was spent in laboratory as is spent in'recitation._
In Graph 1 are repreéenfed 45’sohools;‘in Graph 2 are repre-
sented 21 sdhools,‘>Sdhools with an enrollment less thaﬁ 50
are not shoﬁn'because it is believed that the relative amount
of time devoted by the’physies class to 1aboratdry work
and to‘the‘recitetionris determined very largely by incidental
factors rather than‘eny’definite polic& ih.education.

In.eiamining these’graphs one sees at a glance that,
especially in the 1arger schools there is a wreal tendency
tOW&rd the 1 tovl »atio. 'This~m3aﬁs thﬂﬁlin Suely coges, ag
mueh tire is devoted te‘the_recitainn and lectures aseto the
rlaboratory woer If this i1s to become the general practice
‘;in the future the question immediately arises, which should:
e ehanged? Bhould the usual tlme given to laboratory worl
' be;shortened‘se as to equal that given in the pest to the
" recitation? - Or, should the recitation time be inereased S0
as to equa17vnat given heretofore to the laboratory work?
The ohly possible alternative to the foregoing is to say
that the total'amount of time now devoted .to Physics is the
correct amount; and that all that is needed is a redistribu-

tion of thehtime.
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This altefnative’apparently.ié.What is actually being
chosen.1 For in schdols Whosé énrolimeni is above 300 the
average laboratory tlme is 137 minutes each week; the average
recitation time is 140 minutes each Week making a total of
271 minuﬁes a week. In schools whose enrollment is-between
50 and 300, the average laboratory time is 159 minutes each
‘week, and the average recitation time is 123 minutes each
yweek, meking a total of 282 minutes a week. This‘shows an
increase in time devoted to recltation and a like decrease
in time‘deﬁofed to_laboratqry work;ﬂsuch tﬁat thq £ota1 time
is only 5 mimtes a weelt less than Wheﬁ the 4 to 5 ratio is
followed. At the same time it must be admitted that if the
échoolS‘thus devoting 5.minutéswiessbeaoh'week to ﬁhe study
, 6f.physiqs are getﬁihg just aslgood'results as the others,’
they aré saving cbnsidéréble ieadhing time in the course of
_eVém onekyeaf." '

Questlon Number 9. What type of Laboratory Reoord is usually
required ?

FQr years,.onevofkthe requirements of a credit&ble
éourée in bhysics was a written record of the laboratory
experiments perfofmed. That this view is still generally
held is shown by the statements in the "State Course of
; Stﬁdy"ll, and in the Federal Bulletin ohl"The Reorgénization
of the High School Scienoe Curriculum“lz. This being the case
it is not surprising’fo find that all the high schools answer-
ingvthe questionnaire require a ﬁritten report of the physics

laboratory experiments.

---——-—u—u———n—-n-n———--—----.-u—-~_—--¢nn-..—...-......___-___,_—__,-,_ —

11. Kensas State 'Course of Study for High Schools'Part V.1919 p.58
12. Pederal Bulletin No. 26 1920 p. 2.
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There'is n6t, hawevéf,lsuéh full agreement regarding
the nature and type of this report. About two-thirds of the
teachers (See Table 27) say it must be writien in ink.
Slightly more than half require the use of a hound note book,
- and about the éame‘propcriion have the students talke rough
notes iﬁ the laboratory andrcbmpléte.thé report outside ihe

class session periods.

| * TABLE NUMBER 27
PRACTICE REGARDING CHARACTER AND TYPE OF LABORATORY REPORTS
No. of  Wo. of  No. of

Teachers Teachérs Teachers
Saying Saying Saying

' Yes No it is : ‘
ITEMS , : optional  BLANK
Must be in Ink 63 3% -- - 20 9234 = 3
All Notes written - ‘
in Cless 36  42% 47 55K ~- - 3
Bound Tote Book 48 56% 31 36% -~ -- %

~ In 25 cases the teacher says that the reports are made
on separate sheets which are kept by the teacher. In only 6

instances are printed forms used.
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Question. 10. How much value is placed on the Laborauory
: Record, as far as grade is ooncerned ?

Here, again, the type of question asked might determine
to a large extent whether answers were comparable. The follow-
ing 1s the form that was used:

"In rating a student with respect to his laboratory
work, every teacher probably talkes into account at least
two uhlngs- 1st, the laboratory notes, and 2nd, the
student's Derfowﬁance in the Taboratowy as obseﬂved by
the teacher from time to time. If 300 points were to

~ be allowed for both of these items taken together, how
many of the 300 points do you think proper to allow for
the laboratory notes alone?

Eighty responses were received on this question. The

answers fall into definite groups as shown 1in Table Number 28.

TABLE NUMBER 28

- NUMBER OF POINTS OUT OF 300 TO BE ALLOWED FOR
THE JRI”TLH NOmEu Ol _HE LABORATORY GRADE,

PER CENT .
of PER CENT
WUMBER 300 NUMBER OF OF ALL THE
POINTS POINTS TEACHERS - TRACHERS
50 16,6 3. 3.7
100 53,5 44 ’ 5550 -
150 50.0 17 - 21.2
200 66.6 14 17.5
250 83.3 -1 ‘ 1.2
500 100.0 1 1.2
omeTAL 80 99.8

This table shiows a slight mujority of the teachers
favor counting ithe written report cqual to 83& of the labor-
atory grade, There 1s not the degree of wnanimity that

should exist, seemingly, regarding the value of the u«luten

report.
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The fact that more than a fifth of the teachers think
that the note-book is equal in value to the student's perfor-

mance, and that enother £ifth believe it is of twice the valwe

chk

,of the Work ofﬂiﬁg student in the 1ahora£owy, males guite
per%incnﬁythe’queétion as to the real purpose of the labor-
atory notes. If the note bhook is of Vital importance,
- that fact should e capabie of such demonstration that the
noteboolk praciicerwould become more uniform than at presenﬁ;
TWO queétions should be‘answeredAin this‘oonnedtion; First,
to what extent, if any, do students learn more and receive
better training in solving a certain science probiemfby
the‘”performance” of an experiment, than by "writing up" the
fesults'of such experimeﬁt? Second, is it not true,ﬁthatvsuoh
a great value is being placed upon'writien notes, not beéause
teachers believe £he notes aré in thémselves of such value,
but because, as yet, we have no better means of determining
Quantitative1y4the»relative value .of the sfudent's performance
in the laboratory. ,

If these questions are aﬁswered in the affirmative,
it behooves teachers of science to give immediate attention
o wor king out a more economical measuring rod, For, if
writing iabobatory reports is primari;y for the purpoSe of
determining whether the student has been "thinking" and
reasoning while wofking the experiment, the exhorbitant amount
Qf time rquired in many schools for writing such reports is

unjustifiable.,



. Page 96.

Ouestlon Numbe r ll. What are the Experiments requlred in the
AVerage High School ?

In tbe questionnaire to physics teachers, an itemized
list was given of all the experimenis suggested in the State
Course of Study, together with additional ones regarding certain
everyday devices; as, the Electric Iron, Wiring an Auto,

Hot Water Heatér, Réfrigerator, testing a Storage Battery.
The teacher3~weﬁe asked to‘qheck the ones which wefe requifed
bf their classes. They ﬁere also asked to add any experi-
ﬁents, noﬁyincluded in the list, which constitﬁted a~part‘of
'theif course. |

Wabﬁe Humber 29 gives the e&perlments in the order of
the nunber of schools requlrlna then. Column one glves the
per cent of}schools requ;rlng each.. But one expmrlment is
required>by.everylschool, viz, "Finding the Specific Gravity

of a»Solid”.

TABLE NUMBER 29

- SHOWING THE PER CENT OF THE SCHOOLS REQUIRING THE VARIOUS
EXPERIMENTS, WHETHER WORKED: BY STUDENTS ALONE OR IN PAIRS "a"
BY STUDENTS IN GROUPS OF MORE THAW TWO "g", OR BY THE TEACHER"t"

: Per Cent Number of

TITLE OF EXPIRIMENT ofiSchools SCHOOLS

‘ . Re qu&.:ﬁiﬂ{-"' i an ugn H,b i

Specific Gravity of Solid 100 35 B1 1
Dénsity of Solid 98.9 47 37 2
Straight lever ‘ 98.9 43 41 2
Inclined Plane 98.9 34 50 2
Measurements - 97.6 58 25 2
Archimedes Pr1n01ple 97.6 35 48 2
Specific Gravity of Liguid 97.6 32 51 2
Specific Heat of lletal ~ 95.6 26 54 3
Weight of Lever and Center of - o ; .
£ gravity 94,5 37T 41 4

Efficiency of Block and Tackle 93.1 31 46 4
2

Resolution of Forces . 03,1 B34 45
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TABLE NUMBER 29 (Continued)

-~ Gooling Curve
# Pendulum
# Gas Engine
# Heating and Ventilating- Systenm
% Electric Bells
% Accelerated MNotion
# Llght Plant -
% Dynamo & Motor
% Electroplating
# Photometer

. Percent
of Schools
' Brone, Reduiring
Heat of Fusion 92,
Heat of Vapory 192,
Voltaic Cell G2,
Induced Currents 90.8 .
~ Plain Mirror 90.8
Ma. gnetlsm ' 89.8
Boyle's Law 88.6
Frequency of a Tunlng Fork 88.6
Sliding Friction \ 87.5
Fixed points on a Thermometer 8%, 8
Rate -of Expansion of Solld ; 86.3
‘Wheatstone Bridge 86.3
4 Density of uOlld lighter tnan water 85.1
- Measurement of Heat . - 83.9
Wave-Length of Sound 83,9
" Fomal Length of Convex Lens 85.9
Magnetic Properties of Coils 80.5
Weight of Air _ 79.4
. -Statlc of Electricity 78.2
- Electromotive Force 78.2
Ohm's Law . : 75.9
Magnifying Power of Lens 75.9
3% Conduct1v1ty ‘ 75.9
Hooke's ILaw ‘ 72.5
% Reading an Electrlc Meter T2:B
# Telephone ' 72.5
Breaking Strength of a Wire 1.3
% Storage Battery 69.
% Telegraph ‘ ' 67.9
Other Static Electrlcal EfferS 65.4
- Internal Resistance of Battery - 63.4
-<R951stance by Voltmeter Ammeter method 63.4
Rate of Expansion of Air 62.1
#* Testing Acid of Battery 56.4
"BlGCt”lC Iron 46,
% Wilring of Auto 40,2
.eeHot Water Heater . 55.6
% Refrigerator 23.0
Gas Pressure 19.6

S RS I NN NN PSS W

s & % .9 .8

G101y B O it T o

mumber'of
W H C‘h it ”t"
27 51 2
27 51 2
28 45 7
25 46 8
40 36 3
33 33 .12
22 40 15
26 45 6
30 42 4
30 43 . 3
24 43 8
20 45 10
32 42 0
28 43 2
23 46 4
25 41 7
22 35 13
14 32 22
20 27 21
20 39 9
15 36 12
27 35 4
18 30 18
28 15 57
26 21 16
16 34 13
25 34 5
1l 29 20
9 34 16
10 21 24
14 35 6
13 34 8
15 30 9
17 16 16
15 21 4
11 17 7

6 6 8

6 6 5
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TABLE NUMBER 29 (Concluded)
" PER GCENT OF

SCHOOLS .
REQUIRING

s#Dispersion of Light
#Telescope and M1croscope
#fuman Eye

s#Parallel Forces

#*Index of Reference

#Barometer ,

#Composition of Forces
#Mechanically equlvalert of Heat
#Water Systems

wCalipers
sDetermination of Dew Point
“Water lieter

sFaucet

wPumps

#Phonographs

“Range

#0il Stove

#Vacuum Cleaner

*Sewing Machine -

#Human Horse Power

#Convéction: ’

#Boiling point of quulds
wleasure Va

wGas System :
ssAction & Reaction.

#Diffusion of gas

#Pressure Coefficient of Air
‘memperature of Water at greatest dens1ty
#Steam Erglne

*Vibration Strings

w*Manometric Flame
#Temperature . of Flame
“Pressure in all directions beneath th

surface of a 11qu1d unequal

xHeat effect of current
#Physical and Chemical changes
#Bent Lever

#Gradveaeting Hydrometer
#Bourdon Gauge

#Ice Plant
#Bridges
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% The star indicates.those'experiments not listed in the
Kansas. State Course of Study. ‘
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One of thé‘most intereéting facts regarding the present
practlcebﬁaﬁorauory work 1is that, save for a very few schools
which add a small numbcr of other experiments, tbe experiments
worked in the high school physics laboratoriesvof to-day are
to a large extent thé same as those Worked thirty years ago.l5
This would indicaté that, in the main, the agitétion for the
”Progect -Problem lMethod" of the last few years has not carried
over 1nto scbool-room practlce of this subject. It shows
also the tremendous 1nf1uence of a stwbe course of study. In
'Iaole Hunber 29 the ez perlments whloh are not included in the
‘"Kansau State Course of Sbudy are starred. It will be noticed
that the pew cenu of schools requ1r1ng the starred experlments
is decidedly lower than the others.‘_The one high star 1is
accounted for by-the fact that in earlier editions of the
Cdurse of Study that’experiment was included. We thus see
that bﬁt Tew exzperiments not included in‘fhe state course, are
required tq as great an'extent as thoseksﬁggested by it. It
seems to be the unusual thing for schools to depart from the
‘regular cqurse,}even though this is quite permissible.

It 1is therefore justifiable. to ask why the experiment
“Wéight of a Lever and Its Center of Gravity“;shouhi be given
gttention by 94% of the schools in their laboratories, vwhereas
the experiment "Testing the Acid in a Storage Battery".receives
laboratory attention from but 56%? Do 1.0t Do more people work

. o e P Y SO A G S O S SR - S Gup W Gl WS P S D G G ST D G RGeS ST A B GU SR W B S G IS Gun ek WS D D Sp S D W B D S PO GuS D Mk P S = o O

13. lann- pp. 51,56,& 64.
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'with'a Weiohted lever whose center of gravity should bhe known’

than have to do w1th.ksep1nr a storage battery chargedVAlso, why is
suoh g great;dlspropowtlon.between "Ineclined Plane and |
"ETectrlc Iron'?

Questlon 12, Which Exg;rime nts are performed by the
~Teacher prlnolpally, and Wthh'_l v the students?

In checking the eAperlmenis which were requxred;each

teacher was asked to mark with a "t”‘thqse experimenﬁs which
- were worked by_the teacher in”thekpresence of the class. The
third co1umn of Table Number29,:showsvthe actua1 nﬁnber'of } 
teachers who make s demonstration experiment of the ‘experiments
Whiéh are listed. The fOllOWLng table shows the expewannt‘
‘most freQueﬁtly worked by the teacher. The percentages Were Worked
ou£4using 87 schools as a base.‘Thisﬁﬁ&sﬁdone'so as not to

digtort the sequence by introduciﬁg the results pertaining to an .
eXperimenf‘in which but few schools repponded. For instanoe,
_if;the exact number of schools working any given experiment was
,takeh as standard for that parﬁicular experiment, we might have,

as with the "Water Heater", 49% of the teachers giving‘it as a
demonstration. This is true for those schools - msing 1t;»buif 

it should be kept in mind that but 35. 6‘/ of the schools ﬁse':ﬁ,;-.
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TABLE NUMBER 30 _
SHOWING THE EXPERIMENTS WHICH ARE USED AS DEMONSTRATION

E:X.PSRJ:HE TS AND ARE WORKED BY ':‘HB TEACHER ; (IncTudlng only
those £0 used by at least 10% of the schools)

TITIE OF EXPERIMENT PER CENT OF ALL SCHOOLS IN

WHICH TEACHER PERFORMS IT
- Other Static Effects -=--ece-- B e e TS 27
Weight Of Aly —memcmmc e ———— 25
Static BleCtricity ==mmm-emcmcm e oo 24
Storage Battery -eeeccemmeaao.- o e i e i e 23
Conductivity (Of Heal) emmmmomceeccmea- 21
Reading an Tlectric Meter =-=--= i e e e o e 18
Testing Acid in a Storage Battery -----e-eeemae- 18
The Telegraph —--eccemececcmeo oo - b 18
Boyle'ls LaW =weswecccccndmmcacrencnn s ne e 17
Hot ‘Water Heater —e-emecm oo 7
The Telephone ——==~—c-mmm o e 15
Magnetic Properties of Colls -=--mcmeacaa. ———- 15
MEgnetiSm =eememm oo oo o o e e 14
Ohm's Taw e et e ——————— 14
The Wheatstone Bridge =--eeemebmmomm e 12
Electromotive FOPCE = =remmmmmcmmcccmcacc e 10
Rate of Expansion of Aly —eeeeemceeomoono. i 10

It is commonly agreed that the teacher-demonstration
experiments conétitute one of the most important phases of
the teachiné of physics.v The reports from the questionnaires
pﬁobably’do ndt tell the Whoie truth. For, in many cases,
phyéics teacheps givé demonstfations without dignifying‘them
with the dignifying name of experiment. The significance of 
the abbve_data lies in the fact that the response had to do

with the so-called "laboratory course'
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If the 50 eyperiﬁents required by the 1ar9ést propor-
_ tlon éf the schools (Table 29) be d1v1ded into groups accord-
1ng to the lelSlon of Physics in whlch each occurs we find
bthat’the per cent of "Experiments in Electricity" which are
worked by the‘teacher‘is about’three times that for ény
of theloéher divisions. .Possibly this is the way it should
‘be. On the other hand, it would seem that some real guestions
are 5ere involved. Does any lack of apparatus account
éntirély for the difference? Are the electrical experiments
more complex and intricate? Is the electrical apparatus 100
délicate, compared with that in-mechanics,‘té risk it in the
hands of the students?

_Are the results, from the teécher-experiments, superior
fto those'obtained when the 'students pebform the experiments?
if not superior, is tﬁere economy of time in having the teacher
'pérform them? If either, or both, of the last two questions is
answered 1n the affirmative would our whole teachéng method
be 1mproved by hav11g the teagher work more of the regular
eAperlments. Recent studies indicate that in several ways
the demonstration experimeﬁt by the teadher gives better

14
results than individual experiments.
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14. Cooprider, J. L. "Oral Versus Written Instruction and
Demonstration Versus Individual Work in High School®.
Sch, Sci, and Math. Dec. 1922, pp. 838-44,

Cunningham, H. A "Lecture Demonstration Versus Indlvwdual
Work in 801ence". An unpublished thesis at the
University of Chicago.

Phillips, T. D. "A Study of Notebook and Laboratory
Work as an Eddective Aid in Science Teaching".
School Revmew Vol. 28 June 1920 pp., 451-53.
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v

Ques ion 135. Do studenis, when in the laboratory, work
S : in pairs or in larger groups9

Whe Kensas "Science Course of Study in connection
w1th the enumeréulon of ths various e: perlments which 1t
suggests makeslth;s statement : "orking singly or in pairs,
the‘stﬁden*s of the class should during the year perform
thlrty to Forty experlmemts In oréer to £ind to what
extent this adece was belng fulfmlWed the’ teachors were
asked to check the experlments, which were perfornnd by

! T AN

the students, in this manner:

TP the experiment will be performed b{ students working
- ALONE OR IN PAIRS place the letter 'a before it.

If the experiment is. to be worked by students 1ﬁ GROUPS
~ OF THREE. OR MORE place the letter efore it.

Wablé NumberiéQ columns'two and three, give respectively
the number of teachers checking each experiment by "al op

H

g W hsn the actual number of tlmes the experiments have
beeﬁ checkeﬁi“a" have been added together we have 1210 tiﬁes*
compared with 1771 times that they have been checked "g".
This indicates that 59.3% of the laboratory work of the
students is carried on in groups of three or more. Table
:Béfgives the data and the per cents for the véfioﬁs divisions

Ny

of phy51cs.
It will be nOthed(LablG%BI) bbatga 1arger perceni of the
experiments in all the 'divisions is worked by the students

in groups than is worked by them alone or in pairs. In fact,
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ﬁﬁe;fiﬁdT}he”eXperiments thus worked‘%arei almost half
‘agaih‘asimany as the others. The dispfopOrtion is not so ‘
great for experlmenbs in hﬁchanlcs and LlQ“E (54m eacb)
but for Heat (63%), Sound (65p) and Electr101ty (64%) it

is decidedly pronounced.

TABLE NUMBER 31

. SIOWING THE NUMBER OF TIMES THE EXPERIMENTS FROM THE
VARIOUS DIVISIONS OF PHYSICS WERE CHECKED "a" OR "g"

DiVstom | NUHBER JikRIED PERaCENT NU@BE%@%ARKED‘PE%ggENT
 lechanics | 551 45, 6 656 54.3
Heat 207 . 36.4 561 65.5
Sound - 49 35.0 91 6.9
Light 9 . 15,1 112 54,7
Eledtricity 311 | 56, 0. 552 63.0
TOTAL 1210,  40.6 1M1 59.3

SUMMARY OF PART II

1. of 86 schools representing a totel enrollﬁent of
:19,659 students; the per cent enrolled ig the physics coursé
is 12.5, The larger the school, in‘general,'the.smaller the
proportion enrblled in the Qourée. This is probably due to
the fact that phySics is more frequently an elective in_the
1arger schools. | |

a2« OF those now pursulna the course 53 out of every

1OO are girls. This is without doubt due to the fact that a
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confronting‘the physicé‘teacher is to teach‘a course which
is vitally concernedlwith the edﬁcatibﬁ of the girl, rather
- than to attempt to adapt a boy's course so as to appeal
someﬁhét to thé girls. o _

3. Nineteen-and-one-half per cent of the schools
are now making provision for separaté classes for girls.
There seems to be a slight though quite definite relabion
between large.numbers'of girls in the course and the
£endency to have separate classes, |

4, It seems that either girls have a poorer
A‘béckground, by way of native capacity or acquired ability,
or that the type of physics course now taught makes
less of an appeal to them than to the boys. Forty-one
0pttdf‘88 teadhgrs say girls manifest less interest in the
course than boys, Thirty~four of 89 teachers say girls
,take less interest;inylaboratory work. Sixty-nine of 90
teachéré say girls show less interest in machines.\Forty-sevén
of 89’teéchers;say bhe prbbléms are mofe diffibult for girls
thaﬁrfofhthe boys. The writer's conclusions are: First,
the foregoing data may represeﬁt'in}many cases only opinions
~ based upon "a priori" reasoning and therefore do not state
actua; facts. In the second place, the present
couréé of'high gschool physics,=as presented in the text-book

or as presented by thevteacher; is altogether too fre~
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"qﬁeﬁtly confihéd to those devices and activities which
concern men only, that it engenders a dlsllce on the part
of the glrls.
| Sui-Eighty-tWO, of eighiywnine teachers reporting,
:Wefe men. Theré is spparently no greater ﬁendencybfor women
ﬁo‘téach in the small schools then in the large ones,
Physios seems t0 be a course which the‘women are, to a very
1aréevdegfee, willing to cbncede toythe'men., This should
not be, for with mere girls studying the subjeqt'and‘at the
Sams time manifesting a dislike for:it,vit would Seem advis-
able for more women to enter thiéifield and attempt to
vitilize:the course for the girls.
lg. General Sclence, as a Prerequzsmte for Physics,
is favored by 72.8% of the PhjSlcs ‘teachers, The reasons
7 glven Tor thus favorlng lt may be grouped under five heads:
a) It lays a foundation for Physics.
b) It makes possible a better understanding of Phys1cs.
¢) It starts pupils thlnklng sclentlflcally.
d) It makes Physics easier.
e) It awakens interest in science, and glves a basis
- for choice between sciences.
The reasonsfor'not favoring it fall into five groups also:

a) It is unnecessary
b)‘Tt destroys the- newness of The subject-matter.
;c%,Tt iginot "thught prépérly. ‘
. It constitutesia. duplication,
‘- e) Ninth grade puplls have not sufficient grqsplng

power.io Tearn “it,
7. It is the usual practice for the person teaching

physics to teach at least one other s&bjédﬁ;“ohxy;;.‘ i
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“in the‘very 1érgé schools 1s it otherwise; ‘In the smaller
schoois, however, more'frequently.two, three) or even four
other sﬁbjéots are taught.lore than one out of every three
phyéics teachers is also teachingvAgriOulture. General
Science is next most frequently taught (20.2p) with Chemistry
(22,1%), Algebra (22.1%) and Geometry (20.9%) following
clogely. Mathematlcs is taught by the physics teachers only
in £hé smaller schools. Agriculture is seldom taught by the
-phys:cs teache% in schools whose enrollment 1s above 300,
whereas Chemistry is taught by 57% of the phJ31cs teachems in
these schools. Trainhag schools forAsecondary school teachers
might well insist that those 1o expect to teach phyéics should
also make preparatlon to teacn chemistry. |

8. The average namaef of mlnuueg eadh phy81cs class
is‘ﬁnder the direct supervision of tnekteacher, per weel, is
©319.7. This is divided, on the average, as follows: 132.4°
minutesfin class work, 150.0 minutes in the 1aboratdfy,’
’and:57.5 minutes.in étwiy. In the schoolg with less than
SOO'énrolled, 1.5 times as much time is' devoted to laboratory
wofkjas to the recitatiéﬁ} In the larger schools ﬁowever,
there seems to be a tendency to divide the total time equally
between the laboratory and thé class period time. |

9. A1l the-éohoois require aeritten report of the

work done in the laboratory. Not all agree as to the form.
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. for ﬁriting such repoTts.YFSeﬁenty-threeVper‘centbrequire
thém té,be written.in ink. Torty-two per cent insist that
all the repofts shall be'Written'in the class or laboratory

iroOm, whereas 55% permit the‘formal‘write“up‘tokbe Wfitten

éutside,of school., Fifty-six per cent’requiré a bound note

»

_ book in which the repofts must be written. In but 6 cases
are briﬁted'forns uséd. o
| 10; With respect to the grade-value of the Writﬂen
report of the_laboratory work the majority opinion is to
allow or count the note book‘as.one-third of the laboratory
grade. Although 55% Would thus grant one-third, 21.2% think.
the record éhould count half of therlaboratory grade‘andv
- 17.5% would give it a ngghﬁ of two-thirds., It is question-
able wheﬁher ﬁhe §6tua1 value to the pupils of writing such
notes is prqportibnto to the tiﬁe fequired to write them.
‘If ihe most importantivalue of such notes is aigrade‘measuring—
roa)sonm other mére economical device should be dévised._‘
11. The expefiments Which areVbeing worked Dby the
avefage school follows closely the list of>experiments givén
vlin the State Course of Study. Proportionally more expéfi;
ments from the diviéion of Mechanics are required than from
aaﬁyqpther division. Fewer are required in the Electricai
fiéid because, probably, the laboratory equipmeﬁi of the
achools is less plentiful in this line and also because the .

average preparation of the teachers in electricity is possibly



RPage 109

1owerrthan in the field of mecbanics. Some of the schools
are'introduCing a few "practical® eXpewlments not included
in the State Course of Suudy. ,

“12. In a<maJor;ty of the Eases (88.5%), the eXperi-“
ments are performed by the student. Only about 6.5% of the
‘ ézperiments in Mechanics, Sound and ILight are perfornéd by |
the teacher. In the experiments in Heat he works 11%, and
in thOSe‘in Electricityyla.é%. Just why the teaoher performs nearly
bneéfifthrﬁfrthe expefiments in electricity one can not De
.vsuré. It'possibly is brougﬁt about by the fact that electrical
apparaius may be more fragile or complex than any other.
The relétive e?ficiencj as an educational device, Qfathe
; Demonstratian Experiment is a question which should receive
‘the Suwiy of teachers of phy31cs. : . ' |
» vls.‘ of the experlments which are worked by the Suudents
We'find in a maJOPlty.Qf_tﬂBklﬁEQ,gm)-th&iq tne,ouudenus ‘
must work in groups of three or more, To‘hhat'eztent this
‘finvalidates.iheiaccepted claim plaoeq upon the value of
individual laboratory work-is not known. ‘Here, again, is
'need for real‘scientific studies as to ihe efficiency of

our present practice in this regard.
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