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LETTER OF TRANSMITTAL, /

. DEegARTMENT OF THE INTERIOR,
Burksu oF EpucatioN,
W ashington, September 25, 1919. -
Sm: T am transmitting herewith for publication as a hulletin of °
the Bureau of Education the report of a survey ofithe schools of the
. city of Memphis, Tenn., made under my dlrectlon Iam askmg that "
it be printed in the followmg seven parts:

. Part 1. Chnpter L An Industrml and Social Study of \Iem- '.
phis. R

Chapter II. School = Organization, Supervi mon, and -

Finance. - v

. Chapter III. The Building Problem.
Part 2. Chapter 1. The Elémentary Schools.

. Chapter II. The High Schools. : B =
Part 3 Ci,\'lc Dducatlon. : ) ‘ z 5 o
Part 4. Science.- 3 %
Part 5. Music. = .
Part 6. Industrial Aris, Home Economics, and Gardening,.
Part 7. Health Work. *

Respectfulfy submitted. i
' P, P. Craxron,

Commiasioner, :
The SECRETARY OF THE INTERIOR, : !

L R .~ 8 : =
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.THE PUBLIC SCHOOL SYSTEM OF MEMPHISP |

"~ TENNESSEE.

INTRODUCTION., ' ’

In April, 1919, at the request of the Board of Education” of
Memphis, Tenn., the United States Commissioner of Education sub-«
mitted the conditions on which the Bureau ¢ Education would: make”
a survey of the public school system of that city. These conditions,
as stated by the Commissioner of Education, follow: . -

(1) That thé Loard of education, the superintendent of pﬁbllc schools, and _' .

all other public officers and teachgrs connected with the schools will give me
urd the persons detafled to make the y thelr hearty cooperation, to the
end that the survey may be made nfos fvely and economically.

(2) That the survey committee bé pernitted to find the facts as they‘arc;‘.'»

and, in so fur as may seem advisable, to report them as they afe found.

(3) That the findings of the survey committee and suich recommendations
for the improvement of the schools ns nfay seem to be desirable may be pub-
lished as a bulletin of the Bureau of Education at the expense of the Federal

* Government .for distribution, first, among the citizens. of Memphls and, secomd,
among students of education throughout the country. R

(4) That the necessary expenses of the survey, including expenses for
‘travel and subslstence for employees of the buaredu, detalled for this work, and
the hondritriums and expenses of the one or more additional berson'g whom ' it
luay be necessary to employ to assist in the work will be_paid by the board of

education. Tt is understood, however, that the board _will not be obligated for .. '

expenses beyond $5,000. . .
It [s my purpose to begin the survey on or before May 12 and to have the
" feld work of It finished in June, The final report will be submitted and printed
as carly as possible after the 1st of July. Such portion as nfuy be needed by
the board in determiniug thelr bulldiag policy for next year will be submitted
as much carlier thin the 1st of July as possible,, : . '

On May 5:the commissioner was notified that all' the éonditkn's
named had been agreed to. To assist him in making this study the

commissiotier appointed the following commission;

THE SURVEY COMMI1BSION; - B g 2

PN

e . .- . s N
Frank F. Bunker, Speciglist in City School Systems, Bureau of FEducation,”
widlirector of tha-suroey. .. .o . L S .
#Thomas Alexander, Profesdor of Elementary Education, 'Pecb'ddy.icakﬁ;;-‘]
émm.w!‘gm Nashyille, Tenw, -~ . . ki 48 o B 5 7. &
& Willlam T, Bawden, Speciali 1, Vocatlonal Education, Rureaw gl Fducation.
i : ' $81EN - Bdupatioh, United Stafes - PublicxHealth
T a I
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THE PUBL!O SOHOOL SYSTEM OF- HIKPHIS, TENNESSEE. s

Elmer W. Christy, Supervtaor of Indusirial Educaﬁo» Public Schools, Cin.
ocinnatd, Ohifo.

Fletcher B. Dresslur Specialist in School Archuecture, Sanitation, Buildings, : :
and Equipment, Bureau of Fducation,

Arthur W, Dunn, Specialist in Civie Education, Bureau of F‘du(‘alio».

Wil Earhart, Supervicor of Musiv, Public Schools, Pittsburgh, Pa.

Alice Barrows Fernandes, Spedamt in Socml and fndustrial Problema Bureau
of Education.

Florence C. Fox, Sperialigt 1) Primary Grade Education, Burcau of Edueation.

Ada Van Stone Harrls, Director of Elementary Practice Teaching, Pit®ic
Schools, Pittsburgh, Pa.

Carrie A, Lyford, _.Speualut in Home Economicq, Bureau of Education.

F. A, Merrill, Specialist in School and llome Gardening, Bureau of Education.

John L. Randall, &pecialist in School and Home Gardening, Burcau of Edu-

oation.
Willard' 8. Small. Specialist in School Hygiene and Physical Fducation, Burequ
of Educetion.
George R. Twiss, Profeasor of Sceondary Lducation and State Iligh Sehool \

Impector Ohso State Unu'crcuv

0

.. .The field work began May 12 and was completed Jufe 7, ewept
that two members of the staff mmamed two weeks longer.

“While: the time for the examinatioh of conditions was.short
schools closing. for the year on June 18, nevertheless, throngh carefu '
“organization of the work and through frequent meetings of the staff
for the discussion of every phase of the problem, definite and positive
conclusions in which all concurred were quickly reached. Although T
the commission as a whole considered every important activity of the
. work of the syston; each member was assigned {o the particular field
"~ of his Mterest. The reports of the memnbers of the commission were
organized by the director of the survey and transmitted to the Com- °
.missioner of Education for his approval. The report is issued in
- separate parts for general circulation. b

,

THE PARTS TO BE ISSUED. 0

., Part 1. Chaptér I: An Industrial and’ Social Study of- Memphls.
IR Chapter II. School Organization, Supervmon, and Fi-
B o nance. .
© Chapter III. The Building Problem.
Part §. Chapter I. The Elementary Schools, .’
- .. Chapter TI. The High Schools.
Part 8. Civic Education. ' , o O
. Part 4 Science. me o 8
s Part 8. Music. ¢
*‘Pagt-6; Industrial Arts, Home Eoonomws and Gtrdemng
“Pu'm vHealth Work, ~ ‘4
““Thiy- wiydy-of the Mempyg achoolg is mténded to- bo 8 study Qf
poiid- ud“'rpmio‘i‘i not 6f Personis. hns‘ '
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INTRODUCTION.

sciously avoided either praising or blaming, crediting or discrediting, -

individuals. The matter of placing an estimate upon the value of
the services which individuals are rendering is the duty of local gu-
thorities; it falls outside the province of the survey commission and
has not been attempted.

The commission desires to express its appreciation of the courtesy
and tonsideration shown its members by citizens of Memphis; the
amembers of the board of education, the secretary’s office, the super-

intendent and his clerks, and the entire school corps. Without ex- .
ception, nll cooperated to make the investigation as thorough and as

cfticient as the time would permit.

A special word of appreciation is due.the management of the
Young Men's Christian Association for providing office rooms and
equipment for the staff, without charge, and to the local company
handling the Burrough's Addisg Machine, which very kindly loaned
one of these machines to the staff. ' T

A sumpary of conclusions and reconinendations will be found at
the end of each chapter. :

el




PART 4. SCIENCE. -

. B
CONTENTS.—1, Science in the elementary schools—Science related to other subjects
suporvlslon oeceded. 2. Science in the Centrnl High Schepl—In the curriculums; pupils

‘taking sclence; sequence of courses’ quality of teaching: more teachers meeded: the

science equipment. 3. Science in tho Vocatiooal Iligh School—Quality of tcaching; a
plan of speience work needed. 4. Science in the IKortrecht 1ligh School (colored),

1. SCIENCE IN THE ELEMENTIARY SCHOOLS. M

According to replios made to our inquiries by numerous officials
and tcu(horx there is no science or nature study work in azy of the
" clementary grades. With respect to this feature, Memphis is per-- -
haps liko the majority of school systems with which it may fau‘]y '
. Dbe compared, but distinctly Lehind those thnt are most progressive.
Science and nature study lessons in some form constitute a part of

¢ : every really pl‘Ogl(‘S‘il\e e]emcntmv school curr icultm,
N .

SCIENCE RELATED TO OTHER SUBJECTS,

bmh lessons should not attempt to present science in the form

and order in which it i3 preseifted in high school and college text- ‘«
books. The lessons should be largely concerned with simple facts
of a scientific nature that the children can learn by divect observa-

tions or from simple experiments that they can understand and even _

make for themselves. The lessons should grow naturally out of the

. other lessons and projects at which the pupils are working from

- day to day. For example, .if they are learning about weights*and

measures in arithmetic, they ought at the same time to learn by use

o experiment the simple principle of the equal arm balance and,

many easily: understood facts about balancing, center of gravity,

J and stability that arc related to this principle. In connection with

their lessons in'hygiene which should be given in every grade, the

. children should learn some of flte simpler facts of physxology on.

which our knowledge of h)glemc laws are based. Alongside their

lessons in music and singing, they ought to learn some of the simple
facts aboit sounds, abou\h;.)\\g .niusical tones are produced, and what

are the physical causes of Mie differences in loudness, pitch, and tone: *~

- quality upon which ;he musical properties of sounds depend.

e
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- 10 THE PUBLIC SCHOOL SYSTEM OF MEMPHIS, TENNESSEE.

»

School gardening, poultry kocplng bll‘d study, the care of house
plants and animal pets, and the suppression of harmful insécts and
cther pests should furnish a rich assortment of projects-and prob-
lems out of which profitable science lessonis may grow.
~ Geoggaphy, in the ¢lementary grades is another subject that bristles
with facts affording opportunities for firsthand learning of simple
principles of physics, chemistry, and biology through observations
and experiments that can easily be made by )oun‘r children under
suitable guidance.
Science lessons in.the elementary grades, theugh closely connected -
with the other studies and growing naturally out of them, ought not
. to be wmerely incidental and without plan. There slould be a well- :
conceived and well-balanced development of a body of seientific facts,
through first-hand experiences with them, but with very little a
theory, from the lowest grades up to the seventh. In the weventh
and eighth grades there should be a systematic coursesin general or
introductory scicence, based on one of the best of the recent textbooks
on that subject, to be used as n guide by the teacher, but not as a
basis of set book lessons by the pupils. The book should be used i
by the pupils ns a basis for systematic reviews and as a guide to
systematic organization of principles and the facts which they de-
seribe. j -
e SUPERVISION NEEDED. ¢

s

Such « schetiie of science lessons in the grades is a very vital and’
important part. of. public education; but if left to the teachers to
develop and conduct, it will not be a success. There should be a
supervisor of elementary science instruction shose business it would
be to plan the scheme of lessons, to teach the teachers how to teach .
it, to give model lessons in the various grades, and to supervise and

©  test the work of ‘instruction done by the teachers. We recommend .
that suck a sciencv supcrvisor be employed, who shall immediately
begin the gradual introduction of such a scheme of lessons, perfect- @
ing and cxtending the course as fast as téachers can be trained prop:

b erlyto do the work.

2. SCIENCE IN THE CENTRAL HIGH SCHOOL.

3 SCIENOE IN THE CURRICULUMS.

From the table below, which has been compilgd from the chart
showing the curricilums of the Central High School, one can learn i
«» What sciences are oﬂ'ored in.what grades each may be taken, in what '
cu;:rlculmus ench may. be taken, and whet.heg, in any curng;ulum it
-is mqunred or electivo or not oﬂ'grca.

v
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- = _ SCIENCE.’ ' 11
\ Taste 1.—Scicnce studies required and elective in the cight curriculims of the
Central Migh Sehool, . :

Jatin | History. | Seientinc, | Modern ) Commer- | ey njeqy,
7
Science studies, o g . 31 . I ; [ .1 5 | . 5 .
1| g Ble| (EIE| 1Bl |Bls| . 1Be
s 28121218132l |lgl133 ‘ (213|183 'é
P giE|B|El8 e g|ElElg|EiR|EtE|R 5B
' G R |i (S |2 &S |&|uic & LS |&|a|s|&|a
Y e e e e e Pl
‘ : QGeneral science.... ... 9 ! e gl...ye | 91 9i....le 9. [
Betany and zoology. . ... 10i...le {';{ g }10. 13 O.I Lo
Physical geography..... yide | 12].. 0% . 1 ’I | 0
Physies. .. ooooal il 1M {12]....0% 1h.e
Chemistry. . ....oe. 120...0¢ 120, 0% 2 de
Houschold chemistry uy!....10 docodjoecs .
" Namber of sriont/'t‘-s'\j i
required. . ... [ P T PN I 1 RN SOUO S | UUUL B 4 2.
Number olml\'c'.....'l... co . o 4 Aol o2
Total oU«'rings...A:A L DU Y | | 44444444 o4
! 0 - 0
e == S N
Homos - '
) econoraics. Elective. = = | L] = = d
L g3 |13 |83 d
* PBetence studiodp, 5 | . . s ~S 8 g c 3.
. B¢ Ele(Blz |2 g8l 8| 18 ’
$1215 4315 (2]¢ |3 S1 ¢4
= A B & 5 |21 8|38 g1 5
[l |H{cid | |&|8 |a|& 2|&|&8]E
- e Tl 1t .
- General x?lcn.‘c.A.......All 9f..... e, 9 ... ! e 1|12.5 8|75 1 l 125{ 7815 .
‘ Botan+ and zoology.....\...... : Wl e afes| 4)w 3.31.5| 5/625 -
Physicat geography ... L t o 0 6t7s o212 | e g
Physirs. .. .. 25 4|5 2125 G| 75 J
Chemistry. .. 25 5| 62.5 1112.5] 7|85
N Houshold chie .. 1251 ol o 7)81.5) 1126 -,
. =T __.l = -
Number of sciences i 3
required DEIEETTIINN 3 PRRTR! PRPRI S | 1 MO L9 MU S FUmn RN S0 FUUIN SN
* Number clectlve. . oo .. 6000]{00000 .
Tct)loﬂmgsl.“A.T....._.A.AI 8 U ] SO IO L l ......... )
| | o |
! Efther botany or zoology may be clected. : .
t Either physical geography or physics must be elected.
S Either physical geography or physics or chemlstry must be clected. L
The first and second columns taken together are to"be read as - |
R Y i
follows: g : ;
&

In"five -of the eight ceurrfeulmns no science studies are required ; ln one of
them uuly oue I8 required; fn another two' are required; none’of tliem require
three, one requires four; and uone require five, or more than five, The first

and third columns aud the first and fourth are read together "in a similar
manner. ' ’

8 . A . . -
This table becomes rather: startling to anyone who is impiessed.
with the importance of the spread of scientific education; when it.-
impresses upon hin the fact that in this‘great high schoal, where ;%
n great:and growing city needling science for its future developmenit v
Is training its future leaders, the pupils who chicose any one of fi

o ) & 9 8 Y




i TKE PUBLIO SOHO L SYSTEM OF MEMPHIS, TENNESSEE.

" out of the eight curriculums can get by without studying any sci-
ence: whatever, and. that in only two of the eight curriculums, the’
."  scientifrc and thé technical, aw students obhged to take more than ' !
one science study. !
The case looks a little better when we examine the last column, ;
. and find that six out of the eight curriculums offer either four or - . %
~ five sciences either required or elective; and one more offers three
sciences. In the one remnining,'howcver, the commercia] curriculum, .
‘the pupils can get no science training at all. {
) For example, in the first line of this table we read that ¢ oeneml
_science ” is offered in the ninth grade of the Latin cumculum, as
an elective, in the ninth grade of the history curriculum as
an elective, and in the ninth grade of the scientific curriculum as
n required stndy. It is also elective in the ninth grade®in all the
" other curriculums excepting the commercial, in which it is not
offered. ' In the synopsis at the end of the line we read that it is_
. required in only one, or 12.5 per cent of the eight curriculums, hut
is offered as an electwe six, pr 75 per cent, of thun, and is *not
offered at all in one, or 12.5 per cent of #hen.
The summary at the bottom of the table gives the numbel of re-
quired science %tudlcs, the number elective, and the total number .
. offered, in the case of cach currictiuni.  This summary becomes .
.+ more instructive if we distribute the figures in a slightly different : +

* . way, as shown in Table 2. -~
TABLE 2.—Number of curriculums that offcr cach number of scicnee studies.
! ® 4 ; o '
Cad Number of purrlcululi\s
. Numbers of sclence studies. Total
- [Required.| Elective, | Feduired : ir
v * elective,
- L _
M N OSTIONCOIEUAIES. 1o vevierieneeneessieeeesaenenaeesomerenn eenenen i 5 1 1
‘3 Onesolencestudy.... 7 1 1 0
§. Twosclencestudies 1 2 0
o Mn?:nce-w: ? g sll
B 1T T T T RN SR SN SR = o -2 3 i
ke
%*‘ Tk o . . e I
5 Wo have scen that there are ample opportunities, on paper, for
e

~"...the pupils of Central High School to study science. How many of
x “them are studymg it! As many as ought to be? What sciences are
they studymg! ‘Are the teachers overloaded? Table 3, made up. froml
tﬁé tesichers’ organization reports, enables'us to answer. these ques-|
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* SCIENCE.

Tanre 3.—Distribution of science aiudiea by subfects, grades, and scx of pupils.

15

8

Namo of scleace. Grade. |Semester. Bo'ys} Glrls Total.

9 1 2 7 "8
« 9 1 15 7 b3
9 1 1 8 19
9 3 19 & 5.
9 2 13 15 28
9 2 8 3 it
10 1 9 19 ”
10 1 18 5 2n
] 1 10 14 2%
10 2 7 2 [
1 1 4 7 n

K 2 2 13-
12 "1 14 4 18
12 2 ‘14 7 21
1 - 21 2 a
1 2 17 12 2
n 2 13 n 2

- .
' SUMMARY.

9 1. a7 "

.0 2 0 24
Tk e e e 9 1,2 87 | N 133
10 1 R 3
10 2 5 N ‘0
10 1,2 2 40 82
1 1 4 7 1
1 2 2 13 15
11 1,2 .6 20 26
12 1 14 4 18
12 2 14 7 21
12 1,2 28 1 39
1 1 21 21 4
1 2 £ b} 53
n 1,2 51 “ 05
9 1,3 87 46 133
10 L2 |, 42l n 82
1 13 6 - 20 2
12 K] 28 11 30
1 1,3 5 4“ 05
Al 12 214 161 37

P ) ! Bpth in one section.

grade, and ratio of pupils to téachcr-hours in each gradc

" Tapre 4.—Ratis -of pupile taking science in each gradc to cmonment tn that

Por
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14 THE PUBLIC SCHOOL ss?s'rsu OF 'MEMPHIS, TENNESSEE.
Pl',RCE‘WTAOE OF PUPILS 'I‘AKI\G SClE.\ CE.

-+ In 01der to bring together the most significant fu(ts of this

" table and compare them with the enrollment data, Table 4 has been
made. This .assists in the.quick interpretation of Table 3. From

Table 4, column 5, we can see what per cent of the pupils in cach

grade arc taking science and what scicnce they are taking. The
angwer for the first two years and the last year of the high school

¥ is that about one'quarter of them are, and for the third year about
one-half. . Evidently science is nat unusually popular in the school,

for only ..8 7 per cent of the pupils enrolled in this school are tukmtr

any. This is about the percentage that would have to take it on

. account of the graduation requirement of a minimum of credit of
one unit in science. A far larger number of these pupils ought,

_in our opinion, to be studying science, and as free clection does noé

hring this about we suggest that more of it be equired, a8 outlined.

and explained in Part 11, (’/L 11 on the selence sequence in the .

curricul ums. !

, . ’ | D
C SEQUENCE OF SCIENCYE COURSFES,

-

N N . ‘ . :
Tables 3 and 4 show the sequence of courses in science. The otder

ns-tl_mt in many good high schools. We lielii’, however, that
“aeneral science” should be ‘placed in the sevEnth and  eighth

- gratles and required of all pnpl!s Every argument that is made in

‘ behalf of general science is made stronger by placing it in these
L grades instead of in the ninth, where it ‘now is. The onlv valid
. argument that we know of against; plicing it theve is that- thete aro
very few clementary teachers who are quulxﬁed to do the work.
l‘he answer to this argument is. contained in our recommendation

and we believe _nost emphatically that it ought to be, then a sufficient
nymber of promlsmg teachers should by picked out and trained

. -mhight ensily be worked out under .a specml supervisor, as we

- floMgs, we recommend civic bmlogy for the ninth grade in all cur-
7 rlculnms (to be optional with community civicy), general geography
W i1 the. tenth, physics in the elev®nth, and ¢hemistry in the twelfth.
; ;.-This science .is Justnﬁed nnd cxplamed in Part\ II, (’h. 11, on the
= high school.<* . o\

of :twb'classes in~cheérii Ly, are not too large, and that the scierice
- f’éachers ure ~not 'sermu

oY L “’\

mur. aHoyvever, the tnmp

z.pe r“!

‘f ‘ inight ‘be justified by the argument that it is substantially the same .

in' the first section of this chapter. If the work ought to be done,

fqr it. Then let these few. teach all of 1t\and nothmg else. This .

"7 Nave already recommended.’ . With .geniera) cience where it be-

-Tableés 8,4iid 4 show- that the classes in scxehce, wilh the exceptlon e

ovcrloade;l ‘on. the basl's of the mfmber ?f..‘h i

e
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_ by the teacher. There is too much straight recitation work from

course was almost. wholly informational and bookish in character,

- pared ‘than that sho.should be criticized for not doing better. The *. - o

somncn/ S 15
that each one is occupied with science classes or other -classwork dur- ©
ing each of the five hours of the school'day. This lenves them no
time wishin school hours for setting up and putting away apparatus

that is used for demonstration and for pupils’ experiments. At least .
one hour per day should be allowed cich of them for such work

and for the examinhtion of notebooks, To provide for this the £ull -
time of an additional teacher is needed now for science. The teacher -
of physics and chemisigy and the teacher of general science are
especially in need of relief. _ .

TUE QUALITY OF SCIENCE TEACIIING.

We come now to the question as to how \voll‘;,the sciences are
taught, On this point our observations and inquiries led us to the .
conclusion that to most of those who take it general science is being -
made attractive and interesting. There was evidence of this both -
in the class work observed and in the pupils’ replies to our question-
naire. There scems, however, to be very little of individual labora- -
tory work by the pupils and not much of experimental demonstration

the textbook and far too little of appeal to direct ‘observatior and
experiment, which constitute the very foundation of science. Thero
was no 8vidence of inductive teaching or of training in the scientific ‘
method of thinking and of attacking problematic questions. The .

We were informed by the teacher, however, that some valuable class
excursions were fade, and that boys interested in making avireless:
telegeaph experiments and model airplanes outside of schoo] were
epcouraged to bring them in and explain them to the class. This

is good, so far ns it goes, for arqusing interest and stimulating
initiative. 1) , .

The administrative expedient has been resorted to of giving one - .
section of this subject to a Latin teacher, who is not. specially trained .
in science.” Her work in this subject is. much more bookish than - ™
that of the other teacher, and apparently fay less effective: . Tt is
more probable that“this lady should be commended for her willing
spirit in doing her best with a subject in’which she is not well pre--

remedy les in our I‘ecomp)endutiop that. an additional science
teacher be employed. ~ This teacher could then be relieved of scienca :
work. R . - . T
- What -has been said- of -this.tedcher’s work “applics also to .the

 teaching'of zoology and botany in. the tenth gride: The teaching.
- 0bserved andthe

the condition .of :the cquipinent_in-the  rom; where:
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~ of discredit should be attached to these teachers if, as wo recom-

* are so small that it was found expedient to combine them in one

. ness and -lack of breadth in the teaching here as noted in the other

- geography—for the second year in all curriculums, which would

" chief interest and with further tmmmg in. the method and content

g anu departments, Appears to | be very successful. - This is pmbabl)

- “and s & man of maturify and experiénce im the work, Hig

16 THE PUBLxc‘/ScnOoﬂ SYSTEM or MEMPHIS, TENNESSEE."

that though her spmt and enthusiasm are commendable, her special
trammg in that particular line is inadequnate for the kind of work
that should be done'in biology in & modern high school. Nothing

.mend, they be assigned to other work for Whlch’they are better h
prepared as soon as the conditions which made it expedient to ask
them to take science work can be removed. Rather they should
receive the thanks of the administration for putting their shoulders
to the whee] when there was need and doing as well with the work
as they have done.

Another condition which does not make for the best type of science
work exists in connection with the eleventh-grade physiography.
The first-semester.class and the second-semester class in this subject

.

section. Thus there were in one section, working together, one group

of pupils who had studied the sub]ect for a half year longer than

the other group. Such a class is very difficult to handle in a way

that is fair and satisfactory to both groups. Furthermore, the teacher

of this one class has for the remainder of her work four sections 0
in first-year algebra, so that in the case of the Latin teacher above
referred to her science class is, as it were, a mere side line., Tlns _

_ teacher has had some good special college prepmahon in p]nsm X

" vaphy, in which she evidently took much interest and did googd\\~//
work. There was, however, the same apparent tendency to bookish-

two sciences. There was also a similar lack of system in caving
for and using. the somewhat meager cquipment provided for this
department. We have recommended a broader course—general

_ require the organization in 1920-21 of about 13 or 14 sections in this
lmportant subjest. In. our oplmon this teacher should be encomaged
t;o g0 on with further preparation In geography with' a view to giv-
ing her full time to the work. With this as her only work and her

of generai geography we believe 'that she would develop into an
exéelet teacher of the subject.

The:teaching of cheuustry, though mot frec from some of the faults b
- that have been noted in Part I1, Ch. IL, on the work of the teachers

due; largely to the fact that the teacher has specialized strongly in
the subject, and hap also had good. allsround training in science,

~load, however,"ig oo henvy, and m o recomngend that ]He be relieved
be emplloyx;)g motheminanﬁ) conduok t!u work in p’lﬁyslés and bunﬁl




up the classes in this subject until it reaches and mtuntams the promi- j
nence in the school that it should have. o
At present there are two extra classes in chemistry that are run on

the schedules of two of the regular classes, thus dividing the attention
and effort of the teacher of physxcs and, chemistry. Ofe of these is 4
voluntary ‘class of four glr]s in household chemistry, and the other a
voluntary class of boys in analytical chemistry. These are both suc-
cessful, though for the teacher they represent voluntary work under- . = _
taken in the service of pupils who have developed special interest in
chemistry. There is a fine field in this school and community for the
development of some special advanced classes in chemistry for those g
pupils who are aiming at employment in agriculture, pharmacy and i
the cotton and lumber industries; and the teac¢her of this subject is
anxious to develop them. In order to do this, it is essential that he
be relreved of the physics classes ay suggested ab0ve.

\

MORE SCIENCE TEACHERS NEEDED., -

RIS
oA a8

If the science program that we,liave recommended should bo
adopted by the board, it will be necessary gradually to increase the 2]
numhgr of science teachers as the classes guccessively swing into the -
new curriculums. The number of classes to be provnded for would
probably be approximately as follows:

‘d Number of classes to be procided in the acience program recommended.

. Namber ooB
g ; Namber | Number a ]
Subject. " ¢ _ ofpuplis. [of classss. of teach- | Grade. o N

L " 'This is only a rough estlmate based on sich meager data for pre-,

dichon as are now available, but it is beheved to be not far from;- ;

© ‘what' would Be true if the new curricula were in operatlon Allow-_ "

" ance has not been made for’ increased numbers of pupils. in; thie

school, ‘the prediction, being based on presant enrollment. Somd' !

allowance should 'be ‘made ’ for ‘an- annual mcrease in’ attendmoe,» T

wldeh, it the’ reoOmmandl.tlons of thq gurvey TS glrned p)gg,ﬁyx.g&w

; prohblybegmntertggihem:l”‘ duatogm e
# ; L m:m::“‘u tha*fn tnma of thm"‘htebam is ow ¢
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“»- mended would. probably involve engaging four additional teachers
EL for science. This does not necessarily mean fowr additional teachers
.. - for the sc¢hool, as fewer would be needed for some of the other sub-

jeets, sueh as foreign language, mathematics, and English. If the
survéy commission’s récommendation of establishing junior high
schools 1s adopted, the surplus of teachers in these departments could
be u%ngned to the junior high schools. The ninth-grade science
- teachels would of course be assigned there also.

T [E SCIENCE EQUIPMENT,
s

The science equipment in the Central High School is of a sul)-
stantial character, and indieates that the school board in the. past
lias been disposed to provide generously for science. There is a Tab-
oratory for cheniistry, and one for physics. and a lnrge classroont

i A with opera chairs; demonstration table and apparatus cabinets ad-
- joining these lnboratories and available for class work in either sub-
ject. There is ample storage room conveniently arranged for. both
physical and chemical apparatus and supplies.  For both of these
subjects the kinds and amowunts of equipment that are needed are to
" a large degrec on hand and are well cared for- and systematically
arranged. The table space and room space provided for physics
£ and chemistry ave suficient for the-classes as they now are, but with
, - the new curriculums, combined Iaboratory and. classroom will be
- needed (for physies, household pll)qlcs and chewiistry, and art re-
g, productnon) 3
The room in which physiography is oy tnught has a démonstra-
tion table and specimen. cabinet which are very satisfactory, but no
place to store maps.and charts, and no tables for individual labora-
tory work. For modern instruction in general geography, or even in
physiography, the furniture and eqmpmont here are véry inadequate,
-+, If general geography is required in all currieula, as we' recommend,
.. there,will be from 13 to 13 sections inthis subject. This will require
.one laboratory room ahd two classrooms to be in constant use
throughout each day of the week and a minimum laboratory and
clasgroom eqmpment of apparatus.for 30 pupils working together at °
_ong ime. " The amount and kind of equipment needed for'a labora-
’ -general gt:ography and the'_manner of uamg, stormg, and
re’ ully descr),bed "Twi

bo 1917)&‘ s % .
tany ic opes, with an .
peci'llﬂbmlt cnbmet n:which to.s ‘E?m Twelye. of
“were: b 'u_fuoomﬁié"mgn, the reason gu'en,b_a_
' re ere’'w : |
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plied with a good demonstration table and a storage case, occupied . |
mostly with a miscellaneous collection of specimens and utensils ar- - |
ranged according to no recognizable system, and in poor condition.
The room and its contents fall far short of what a modern high-
school laboratory for biological studies should be.

If, according to our recommendation, civic biology be placed in all
curriculums and made optional with community civics, it is fair to
estimate that about 300 pupils will be studying it, making 11 sections,
and requiring constant use of at least two rooms, each systematically
furnished and equipped as a combined laboratory and classroom.
This would require a considerable amount of additional equipment
in charts, specimens, and biological apparatus and materials. It
would be useless, however, to install this unless at least one of the
two necessary teachers'is to have the training and experience in
.biological work that will guarantee its proper eare and efficient. use.

The equipment of biological rooms is discussed fully in Twiss’s !
Prmcnp]es of Science Teaching, Chapters X and XIII, in Lloyd and {
Bigelow’s Teaching of Biology (Longmans & Co.), and in Ganmgs
The Teaching Botanist (Macmillan).

A special room is provxded for general science, and is furnished
and well equipped for demonstration and individual laboratory ex-
periments. - If, as we have recommended, general science is trans-
ferred to the seventh and eighth grades, practnca]ly all the equip-
ment of this room might be used for the course in household physics
and chemistry, which we have recommended for the home economics,
music, and art curriculums.

Some additions to the equipment that are needed immediately, .
whether the recommended curriculum changes are to be made or not,
are as follows: Some additional apparatus for physics, especially in
sound and light; a good screw-cutting lathe, drill press, grinder, and ;
wood and metal bench tools for the equipment of a physics shop, the
purpose of which is to make and repair apparatus; lantern slides
and microscopic slides, stout opaque curtains for -darkening all A

?f science rooms when the projecting lantern is used; electric connec- !
tions in each of these rooms for the lantern; charts, wall maps, and | 3 !
blackboard outline maps for geography, and storage cabinets for ]
these; charts, skeleton,. specxmens. and biological glassware for 7|
bxology

3. SCIENCE IN 'i‘HE VOCATIONAL lllGllv' SCHOOL. .

. 'This is n vocationsl high gohool i mn which g]hoptvm&n_g prominent;
il oge "would, %ﬂfmﬂy ‘empett, to_find -here strong and. well- -
. developed conrses in physics, especially mechanics and electrivity.in’
Mm."!ﬂ' students ﬂtting thmulw for mdustnal 000w
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and civic biology or at lenst physiology and hygiene for all pupils.
It was somewhat surprising, therefore, to find nothmg of the sort.
There are no laboratories eqmrpped for work in science, and no
teachers in the corps, so far as the observer could learn, who are
" conipetent to teach science. Such apparatus as there -was gave no
evidence of being. properly used or cared for, and though there was
' “in one room u demonstration table, there was no such thing as
laboratory table at which pupils could experiment.
There were found three subjects which were said to be suenoo
\1z, “General scwn(o,” “wood technology and timber physics,’ " and
“ printing design.”

QUALITY OF THE TEACIING.

What was designated as general science was given in the room
where the demonstration table was. There was no evidence of puyil
experimentution and very little that any eflective e\peumontmg Wity
done by the teachei before the pupils. The subject matter wis m.uul\
on home gardening and agriculture, Examination of the pupils’
notebooks showed that they were all alike, being merely dictation
from the teacher, taken down word for word excepting when the
‘teacher was misunderstood, when the pupil would get down some-
thing that made no sense. The teacher’s method was first to * lec-
ture” to the pupils, while they sat passive; then the next day he dic-
tated an abstract of the “ lecture ™ which they copied verbatim; then
- on the third day he questioned the pupils on this dictation. The

: observer henvd one of his “recitations.” It was in eighth-grade
pliysiology; and the topic was Common diseases.” - The questions
-were mostly purely factual, calling for no thought whatever. Rela-
L tions among facts were not sought. The pupils’ responses were gbout
as frequently incorrect as correct. Their attitude was apathetic.
There .was nothing in the entiye plocedure that could rightfully be -
: called education.

i The course in “ wood technology and timber physics;” as-outlined
b, :by its teacher, looked. well and promising, but the classroom work dijd
E ot confirm t]ns impression.  The class work observed in this-subject
N Was, memoriter recitation from a very elementary textbook.about wood
}}« . technolog) The book was of about the grade that would be suitable

. for a supplementary reader in the seventh grade. The method of the

e teacher'was to have the class study;a. part of the lesson for 5.0 10

i, mmutea,whxle he did the same. He would thea call them to attens

5oy nnd with his finger.on the page-ask them.two.or-three questions
e ) 'l?mg, hesitating manner, Then’ ~wouki follow: inother brief

¢ period ‘of stud) ;})‘ygm%<md pupxls“ and'two*or»three:mom ‘quess

tlons, q.nd 80, nm mﬁﬁm wrm nmtly of'a mt.her tﬁvfal sort{ P

~
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“and the answers were given usually by several puplls together, each
angwering in his own way, so that nothing in particular could be
distinctly heard. The teacher is said to be an excellent woodshop
man. At the expesition grounds is a well-built bungalow%ooth

tion.

In further search for scientific instruction the room where the
.class in “printing design ” was working was visited. This was a
-small drawing room occupied by the teacher and three or four boys.
The observer had been told that in this class the physics and chem-
istry of color, plgments, and paper were taught. He was not able
to elicit from the teacher, the students, or the little tektbook of
design that was in use any scrap of evidenoe that scientific instruc-
tion or experimenting of any sort had been carried on in connection

with this class. Tli work in printing design’4s such, however,
..- ‘appeared to be efficient,
"< . The plain fact, then, with regmd to this school is that no science
instruction whatever is given in it that is worthy of the name, and
that aside from g very fewmicroscopes and magnifying glasses and

there is llttle of a 'materml sort with which to teach sclenc%

g = A PLAN OF SCIENCE WORK NEEDED.,

certainly be-unwiss: Whatever is done in the future should start
with a policy and a plan and be built from the ground up. The

and competent science teachers and two laboratories—one for physics
and the other for chemistry—both modern and fully equipped for

ments by the teacher. The apparatus for physics should be as

tries, and the science principles should be introduced through the
* working out of practical projects and problems connected with the
industries, especially those of Memphis and the vicinity.

We recommend for this school the same sequence of scientific
studies that has been recommended for the Central High School,
namely, ninth grade, civic biology; tenth grade, general geography ;
eleventh gmde, physics; twelfth grade,: chemistry, and for the same

~ reasons. Looking toward the fuﬁum, however, the ‘school eventuslly
‘ghould offer a_ number of short mtenm'e oourses m v‘arxoua

_which the observer was told had been built by some pupils under his :
direction. Evidently this man’s time should be given to shop mstrnc-. ’

some few pleces of physical apparatus and bottles' of chemicals -

To couthue the pretense of teachmg science that now exists would -
plan at the begmmng should carry with it at least two trained

individual experiments by the pupils and demonstration experi-:

largely as possﬂ)le such as is used in actual practice in the indus-

Y & pl;ylfgmd chumatry that's} ‘ahe'n aadg in direct Qpphatton%o the ’”" j
indush-inl nnd rcpxal mtions tor wh:ch tho pupila are pre- S
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paring.  The subjects for the ninth and tenth grades and general

science in the seventh and eighth should be taught, not primarily

for vocational purposes, but rather for the purposes of citizenship

and individual development.” The aims and methods should be the
same as for the pupils attending Central High Scheol.  The teachers

and equipment, of course, should be of the very Dbest and.most

practical chaiacter. C/ :

In the opinion of the observer very little can be done to improve
the condition of the science or any of the academic work in the
Vocational High School until either a new school plant is erected
or the crowded condiffon is relieved and the building is consider-
ably remodeled. Tt is dark, dingy, unwholesome, and mostly poorly
lighted.and ventilated. Iurthermore, not much can be done until
the school is changed from its present unorganized, almost chaotic
condition as to adminisiration into an efficient organization with a
definite and well-planned assortment of curriculums suited to the
need~ of the various groups of pupils who attend it. Consideration”

-of such changes as these should precede any changes planned for
science, .

4. SCIENCE IN THE KORTRECHT HIGH'SCHOOL (COLORFD).

The condition of this high school for the colored ehildren is even
worse than that of th@®Vocational High School. In fact, it is noth-
ing short of pitiable. The school building is unclean, unsafe, in-
sanitary,. poorly arranged, badly lighted, and unsuitably located.
Furthermore, it is badly congested. The office room is so small as
to be almost useless; there is nothing that might justly be cafled a
library; and there is no laboratory, and no science equipment what-
cver, excepting a few bottles and test tubes and a few broken piecds
of antiquated physical upparatus. It is impossible to do anything
but textbook and vecitation work; and even such work, on account
of the const_:\flt overcrowding of the room, must be done under the
greatest of difficulties. : :

The teacher of science is intelligent and well frained. He has
very sensible and clear ideas as to the needs of the Negro children .
and as to what and how they should be tayght, He is.trying to
train them through elemontary science in .hal;; of neatness, indus-
try, and oxactitude, and is endeavoring to teach them how to think.
He hus no delusions as_fo their capacities, and he belieyes in educat-
ing them for the occupations which they must folfow.. He was par-
tionlurly clent s to the pecessity of picking out those fpw, who exce]
-+ the others Ih intelluct, feaching them how te.think, and instiling '
i into them ideals of sexvice and citizenship, in order that-they may =~
. econid wise and safe feaders of their race. His fraining in science |
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has evidently been such that if given adequate facilities he could
give these colored children the kinds and amounts of training in tho
sciences that they are most capable of profiting by. The immediate
need here is for simple, economical science equipment for physiology
and hygiene, for elementary physics, and for botany and gardening.
Ample closets arc needed in which to keep these.  No money should
be spent in laboratory furniture for this building. There is no place
to install it. ‘ ;

The aims of this school shonld be two. The first is industrial and -
commercial—to fit the great bulk of those children for citizenship
and for the occupations that are open to them. IFor the most-of this
group a two vears’ course beyond the eighth grade should be ample.
The second is preparatorv—to select the few who have considerably
more than the average endowment of intellect and ambition, and
prepaye them for the higher institutions for coloved ‘youth where
they can be trained as teachers, lawyers, ministers,~and physicians
for Lhe service of their people. The proper training of this mate-
rial for lendership ampng the Negroes seems to the writer one of the
niost lmportant f:xcto&in the yltimate selution of the race problem
both in the South and the North. Is there any way in which money—
and lots of it—can be spent more profitably for the public safety than
in the moral, religious, and civic education not only of those Negro
vouth but the youth of all the other vavious races that make up our
people, who are destined to become the leaders of the race groups .
to which they belong? A well-located, modern high-school plant,
housing a ‘well-organized, ably administered, and carefully super-
vised Negro high school is an investment that would yield large .
dividends in safety and prosperity for Memphis.
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