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CHAPTER I
INTRODUCTIOR
The Nature of the Study

This i# an experimental study in methods of teaching gemeral soience.
1t is generally understood that any course in gemeral science serries with
it some laboratory and experimental work, In this study the plem is to
get up two classes in g«merai sclence, tauohing one olass by the laboretory
method and the other by the leoture method, Qinoe in most soience alas#u
some laboratory work is 1nc1ﬁded in teaching the subjeot, this study is
made in an attempt to compare, 1f possible, the mchievement of & oluss taught
entirely by the leoture method with that of & cluss taught by the laboratory
method, | In this study two gonaml golence olasses in the Belleville High
School, B‘el‘loﬂJ\.la, tmaaa, were used, one meeting daily at ten o'olock and
the other at ﬁlawn. The ten o'olock olass whioch wes the "leboratory™ class
met in the laboratery, and the "lecture and reoiteticn™ oless was held in a

regular class room,
Previous Btudies

A thorough mearch was made to find any previous studies on this sub
Joot, tut it seems that laboratory and experimental work hes been soceptled
as being necessary in teaching & course in general molence, lergely perxheps
because the authors of textbooks have suggested that method of tesching.

General Solienmve is usually taught in most high sohools by s oombine~
tion of leoturs and oless demonstration or leoture and pupil demonatration



methods. There seem to have been no studies mede to determine experi-
montally the value of the various methods of teaching the subjeot. Moat
writers of soience textbooks seem to favor sume experiments in the temch
ing of a eourse in general science.

The follmting quotation expresses the opinion of Harry A, Cerpenter
end George C. Wood | |

‘This bock is orgmniszed into » smull number of units, each
unit presenting a unified pleture of some phase of the pupils!
environment. Each unit 14 composed of & series of toplos, de-
valoped in logical order, sn understanding of whioh ocomprises a
complete grasp of the larger unit divisioms.

Problem golving abllities are cultivated by genersl problems
- into which emoh topie is analysed. BRach general problem may in-
clude & number of experimental problems (laboratory work) fleld
research problems, or projeots for independent choice und individ-
ual or group solving.

In the preface of the amtemadopmd textbook for General Bolence in
the State of Kensas, Bunter end Whitman® says

A sufficient number of demonstrations ere given so that
schools not provided with laboratories for individual werk
will not suffer meriously from leck of experimentsl lnvestige-
tionsg.

]

Powers, ﬁe\mér, md Bruner® in 4 Survey of Svience, a book they have

written for e general soienoe textbook, make the following statement in the
preface:

The sids to learning at the end of each chapter guide the
pupil to further learning through direct observation and experi-
men tation.

1 Harry A. Oarpenter and George U, Wood, Bavironment, Allyn and
Baoon, Boston, 1887, p. Lil.

2 @George W. Hunter snd Welter G. Whitmen, Problems in General Soience,
Ameriocan Book Company, Bogton, 1984, p. vi.

8 Samuel R. Powers, Elsie Flint Neuner, ead Herbert B, Brumer, A Sur
vey of Soience, Glmn apd Co,, Boston, 1934, p. vii, :




methods, There seem to have been no studies made to determine experiw
mentally the value of the various methods of temohing the subjeot. Most
witera of solence textbooks seem to favor some experiments in the teaoh-

ing of @ ocourse in gensral solence.

The following quotation expresses the opinion of Harry A, Cerpenter
end George O. Wood:*

This book is organiszed into a small number of units, eaoch
wnit presenting a unified ploture of some phase of the pupils’
environment, Esch wnit iz composed of a series of topios, de-
veloped in logieal order, sn understanding of which comprises e
complete grasp of the larger unit divisions,

Problem solving abilitles are cultivated by genersl problems
into whioh eash topic is anelysed, Eaoh general problem may in-
clude a number of experimental problems (laborstory work) field
remearch problems, or projeots for independent cholce and individ-
ual or group solving.

In the prefuce ei‘ the Qtute-ndoptod textbook for General Solence in
the State of Kensas, Hunter md Whitmen® say:
A suffioient number of demonstrations ere given so that
sochocls not provided with laborstorles for individuel work
will not suffer seriously from lack of experimentsl investlga-
+i one. .

Powers, Newner, end Brumrs in A Survey of Soience, 8 book they have

written for s geseral solance textbook, make the following statement in the
preface:

the sids to learning et the end of emoh chapter guide the
pupil to further learning through direct observation and expori-
men tation,

1 garry A. Carpenter and George C. Wood, Qur Buviroument, Allyn snd
Paoon , Boston, 1937, p. iil,

2 george W. Hunter md Welter . Whitmen, Problems in Generel Bolencs,
Ameri can Book Campany, Boston, 1984, p. Vi,

% Bamuel R. Powers, Elsie Flint Weuner, emd Herberi B. Bruner, A Bur-
vey of Science, (imn and Co,, Boston, 1934, p. vii,




3
The following statement is taken from the preface of 3@1“&06,4 3
book used for a textbook by a number of high schools outside of Kensaa:
The demonstrations, nmroiu‘ea , and experiments have
been purposely placed in alese proximity o the discussion
of esnch topie, g0 that the pupll may grasp immediately the
rolat;i«m betwsen what he reads and what he sees or dves.

In Science, & regularly published magasine, the following statement

is found «5

The twaahurﬁpupﬂ 'jci@rﬁibnatration has replaced the individe
ual experimentation to e merked degree in the Junior high school .
A great inorense in the use of demonstration is also desirable .
in specialised seleice sourses,

The wﬁtharn of most of the science books studied by the researcher
are agreed ’bhw 'ﬁxéro ‘shdﬁi‘d be some e.iparimentation. This may be perfomed
by the pupi‘h in group'a ‘cr the 'l‘sowher_-pupil demonstration., MNost authors
suggest thet experimentation and direct observetion of demonstrations are
aide o learning soience,

Ruth Rickerd Harri 5% made sm experimentel study in the field of
methenatios dealing with the use of oolored ohelk in teaching plune geometry.
The s tudy wa:a made to determine the value of colored chalk in tesching the
course. $he used two well c"ovntrollodv clesses in the Bmporis High School for
the'exparimen{:. Thé oméluiim of the study was that thers was no sppreci~

able difference in the results acorued from the siudy.

& yya O, Davis, end Richard W, Sharpe, Selence, Henry Holt end Oo.,
¥Wew York, 1936, p. 111,

5 pisie Flint Neuner, ﬁoioma. v, 8, Yol. 78, p. 864, Ootober 20,
19383. ——

6 puth Rickerd Harris, An Experimental Stody Dosling with tos 999
of olored Obalk in D B TerubTTihod NawtorTs

Teachin v |
Thosls, Kennes Btate Teachors Bollege, Buporiae, Kmaas, Jue, 1980,




Scope of ths Btudy

The dcops of the utudykinclu-das two general soience cinsas taught
in the Ballavilio High 8School for the purpose of comparing two widely

differant methods of temhing genoral aoié:ma,‘bn nixed clanses.
Purposs of the Study

The purpose of the study was to determine, if possible, sny differ-
ence in the learning reauma af the two different ms'hhcda of teaching.
Boonomy of effort, pleasure in learning, interest in au’bjao’c, and other

loss tmgibla results were not neglected.
¥ethod of Proocedure

m enrollment of the two clasees wae immty»aam and *Immty\-aight
reepaoﬂwly. From theae two classes twm'tsy pairs were obtained, The
students were peired om four points: (1) m’wlligonoe quntian‘b, (2) sex,
(3) sge, md (4) previous scholastic schievemmt. Tho intelligenoo quoe
Mamt was abta:lnea from seores on the New (Revised) Army Alpha Intelligence
'I‘aam The test was given by the instructor to both slaeses at the second
regular meeting of the clesses, The tests were aoofed by the researcher
end the instructor. The records m the principal's office of the Belleville

Senior High Bchool wers used in determining age and sex, The General Soience

Bonle arranged by August Dvorak wes glven to determine the echievement seores,
This test was glven by the msstruahur et the third reguler meeting of the
olassee, Of the forty pupils (twenty pairs) used in the experimaent twentyw
four were girls and sixteen were boys.

While the sontrol of the experiment leaves sometbing to be desirad

(a8 what exporiment does not), for m experiment of this nature where normal



]
class room working conditions must be sonsidered, no better contrel could
be worked out, fThe complete oontrol wea:

1., The ’pairing of uwdmta es to age, sex, intelligence
guotimt, aad uahiement marau
2, Seme tescher taught both slasses.
3. Bame textbook was uacd.
4, Bame materinl was ooverad in tho textbook each day,
| 5. Na hemo work was required. | |
| 6 sm tests were taken by both groups on the same day.

The lnberatory alma uaad & workbook, Problems in Gmarul Soience,

made ﬁp by the authora af the text, and the textbook, Problems in Qeneral

Soienoce. This claess performed all the experiments in the woikbdok and
textbook, The alua’ worked in groups of four with the help of the instruoctor.
The inﬁtructnr‘ also ;ﬁefforméd some demonstrations that were too diffioult

for the groupa- to work, Tha toxtbook wes followed in ell exparimn.ta, and
all taxtbmlc meberial wag covered in the general discussim,

In the lecture o.nd recitation class & textbook wee used, but no
lnborawiy work was done. ‘mugrmu , oharts, and illustrations in the text
v}ara gtudied in ﬂaw of laboratory work; and the textbook materisl wes
aovered oaroml;y by the lecture-class rscitation technique, with the in-
gtruotor leading the discussion, as he did in the laboratory discussiom.

This study was oarried through the entire school yemr with the method of
teaching for emch olass being reversed at the semester vlose, The olass that
wes the "laboratory" coless the first semester beoceme the "leoture md reoita-
| tion" olass the secmd semester, end the "lecture wd reoitation olass” be-
oeme the "labormtory olass,” The textbook is divided into twenty units. The

firet ten unlte were covered the first semester and the last ten unita, the



, 8

geoond gemester. The suthers of the text have ocompiled tests, well standard.
ized, oovering sach unit; snd thege testn were given each kmlwa;ma‘ on the game
day after| the olose of auah'unit The tes'tm were printed forms, end the

pupil'n mwwn wore writben on . the ssme sheet with tha hauta.

gﬁmABLm 1

PAIRING OF MEI"UPIL#S m TEE TWO CLASSES

Laotum Cﬂ,amu :  o Iﬂmwimmmlclasa

o Reme | :  lAehieve- || Neme . '|Ashieve-
Palxi of . ] ment of S T ment
‘Wo.f Pupil | €. A,| 1. . | Score Pupil 0. Ae{ I+ Qu7) Beore
I M2, 192 | 81 | 89 T.F. | 192 88 | 89
2| BN 186 | 108 | 92 DM 183 109 | 92
% | K.B, 186 ] 109 94 L.B. 188 lo6 | 88
4 | B.W. 184 8 - 79 1 V.H. 183 79 84.6
B ] R.G 189 96 " 90 i RJW. ] 18l 98 B8
8} B.8, | 184 08 93 AW, 181 99 86
71 D8, 177 106 - | .86 H.B. 187 . | lov 90
8 | 1.8 171 - 111 80 . f E.8. | 168 118 | 92.8
9| B.W. 180 1 120 | 80 - f MW, | 180 118 88
10 | w.0, {178 | 100 ‘89 D8, 174 102 91
12} B.S, 18) 84 87,5 n.D. 181 g2 86
18 | B.H. 178 126 | 88,8 || D.V. 171 128 21.5
14 | I.P. 186 8% 85 E.8. 192 835 1 87
5 | p.o. | 188 | 111 | 9% RW. 182 110 100
18 | P.K, | 178 | 87 8 ».K. 169 92 | B4
17 | L.8., | 181 | 114 88 . /I R.T. 183 114 9]
18 | w.H, 18¢ |-10B - 88 J.8. 192 107 . 98
19 | B.X. | 192 | 88 - 88,6 || G.K. 176 | 89 | 85,5
Medien | lg4 104 | 89,8 181 | 108 89.6
Mean o 1.1e2.2 | 101,8 89.8 180.5 | 102 80.%
Hange 170~ 1 88w 19.6- 169~ T8~ 84~
12} 128 85,8 |t , 102 128 ] 100
8, B. 1) 2L,6 1 8 ' 18.61 22 8

Read table thus: Peir 1 shows the initisls of the pupil, the ohronologh-
val mge, the intelligence quotient, and achievement score in the lecture
 and experimental olasses.



¥
Teble I shows the peiring of the two groupe as to age, intelligence
quotient, snd achievement scores, This last wags & pre~test of general
solence materisl glven prior o taking the course,

The gremtest individual veristim in members of paire is found in

pair nuinbur elghtesn, with u ‘a"iri‘ormee of ten polnts in schisvement mcore
and n differsnce of four points in intelllgence quotient, The difference
is 4n fwvor of the mmbw of the expprimmﬁal nlass the mrxt umonter.
One of the pairs that hes -hkm logrt miation in itx mambnm :ta ‘pair number
nina.f This pair is nade up of Ldentionl twin girls, These pairs wﬂ.ll re-
ooivo spocial n%mtim throughout the study.



CRAPTER TI
PRESRNTATION OF DATA FROM TESTS, FIRST BEMESTER

The date that follow heve been obteined from the scores made on

the swtandardized tests, Mastery Tests in General Sclence, by CGeorge W.

Hun ter--one ,voi; the ‘mhm of the text (?mblama in General Solerion) used
in this amqy;;«md Roy A Kmpy The tests ocover only the mmiml found
in the text and the labwa%ﬁl book veed in the study, The first ten units
ofntho textbook were studied the first seméahar and the m#;‘t@ the Baec:;nd
semester, After each wnit md been completed by the two gmup&; ‘vamh took
the test over that wnit. This plem was follewed until emeh group had teken
the ten tests the first semesbter. At the end of ‘tm‘amastdr the groupe

O

were roversed, us was préviausly stated; and eaeh:‘g%up -«éna tested aver the
next ten units, using the same fﬂah‘aa was followed the first semester.

| Table II presents the ten units over which tests ;wazfe given the first
sementeor, These tests are compiled and published by tha.&merie&g’ Book Com=

peny. The neme of the publication ie¢ Mastery Tests in General Soience, Set

X.
The dete are presented in the form of tables end graphs, The medisn
in esch group is used s & measure of central tendenoy, end the guartile

devintion &8 messures of dispersion and variatiom,



TABLE II
TEST FOR THE PIRST SEMESTER OF WORK

Columm I

Test Number ~ Name of Unit Test Covers
I ’ How to Control Our Bavironment
11 Air in the Service of Man
111 "‘i’wds and How Wo Use Them
v How:% Use snd fontrol Fire
v How Water Serves Men
Vi » Our Clothing: Its Source and Cars
Vil 1ight
VIII Porsonal Health snd Our Baviromment
1x " Rleotricity md Its Uses
X | Homes and How They are Made

Reed Teble thus: Reed aorces the page, Column I glves
the number of the test, and Column II the name of the unlt
the test covers.

Results of Test X
In Teble III, om the following page, the score made by each pupil
in Test I is shbm. The pupil's initials were used rather then the entire
name, "M, T." is paired wi‘hh e, P." and so on down the page.
The per eent is teken on the buéik of one hundred per cent in all
the tables that Pollow, Sinoce the tests sre stenderdized, the results

. should have sae relisbility.
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TABLE 1IX

SCORES MADE BY PUFILS IN TEST I
(mow 70 CONTROL OUR RBNVIRONMENT)

LFGWRE EXPFRIMEN TAL
o  Wame Hame

Pair  of .. Per of Per
Humber - Pupil Osnt Pupil  Cent
b M1 58.00 T.¥, 78.72
2 B.5, . 8,78 D.M. 60.82
5 K»By : o 81 ‘68 ’ Aaﬁh €2.45
4 88X, 56.76 V.H. 51,38
5 RoGy . T0.27 RW.  69.46
6 B.&. . 650,00 A, 54,06
7 D.8. 60,81 u.B. 82.438
8 W.H, 83.81 E.8. 78,83
9 BOWO 86»49 ] M‘Wo 76089
10 W0, 62.18 D.8. 74,58
11 Ci8e 79,78 b.C. 82.45
12 B.8s 45,96 D.D. 5.4
13 B.H. 68,11 D.V. 71.62
14 I.P. 50,40 E.8, 56,78
156 D.C, 78,24 RN, 83.78
17 5.8, 64,64 R.T. 70»87
18 W.H, 74,82 Ji8s B414
19 H.K. : 74.32 GbK& 77.0%
20 R.¢C. 79.78 JW, 64,86
Median 66,08 70,09
Hean 66.86 88,07
Q.p,  10.80 11,46
Range 45-80 ‘ 50-83

Resd Teble thuss In Pair 1, pupil "M,T.% scored
58%; pupil "T.P.," the other half of the pair, soored
79.72%. Reed in like manner for succeeding pairs.
Figure 1 shows the ranking of each pair of pupils in Test 1 with
enoh other snd also with the other paira.
The test that was given over this unlt will be found at the end of

the diseugsion of this unit.
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The highest per cent made wes eighty-six, end it was made in the

leoture slass. The highest per ocent in the experimental olass was seventy-
alx. Fort}r@ﬂva was the 1uwoui: per oent, eand it also wan made in the
leoture olags, The lowest per c;ont in the experimental group was fifty~

~ five, The medien of ﬁm laqmre class wes sixby-six snd three~tenths, and
of the experimental olass, ‘nawnhy and nine-tenthe,

The per cents of fourteen pupils in the experimentsl group exceeded
the per cents of the ;pupils ini tla§ lsoture olass with whom they were paired,
while in the leoture oless six pupils exceeded the puplilsa with whom they
were pairad in the nxporimmtal group.

In pair numbar.n;ine, one c::f.' the yairs ﬁh&t ghowed the least wvariation
in aghlevemant, intelligence quotient, and age--whioh were the controls for
the palring--the member of the iaéwia group exoeeded the member of the exe

"parimmhl group by ten per cents in pair eighteen, the palr thet had the
groeatest voriation, the member of the leoture group exceeded the member of
the experimental group by twenty per cent. YNe was the lowest of the two in
the control.

In this %at the mediszn of the experimental oclsss exceeded the medisn
of the lecture class by four per cent, Statistically, this meens that the

_ chanoss are seventy-six out of e hundred that the difference is wignificant.

fince there is some difference in the results of the two groupa , the
materiel oovered by the test is considered to dotermine if nature of material
might be a factor that made the difference., Much of the meterial covered by
thig test inoluded the study of matter and energy. In the etudy of matbter
the experimental class spent much time in oxporimmting with substances, ele-
ments, snd compounds. It was in this pert of the test that the experimental
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class exceaded the leoture clags. This would indiocate that the experi-
mental method of temching would be favored in tesching material of this
nature, while it was not better and was a waste of time for other meterisl
~ in the wnit, The interest that was ecreated by the experiments may have

been a fsotor in favor of the experimental group,
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DATE RATING

HOW TO CONTROL OUR ENVIRONMENT

UNIT I SET X

. TEST I

Directions. The sentences below have missinp; words in them. You are to supply
the missing words, placing them in the corresponding numbered space to the right of the

sentence,
Answers ' * 'Score
1. Our (1) ---. is everything that surrounds us. ) U Sy ( )
. (2) ---. is the ability to do work. _ 5 ( )
3. There are five forms of energy: (8) ----, (4) ----,
: . B el
(8) =y (6) —-ovy amdl (7) - ¢
4. The smallest particle of gold containing all the 4. L .l _. ¢ )
properties of gold is (8) - (9) —___. 5 ¢ )
5. The chemist makes three important classes of
compounds: (10) -, (11) .-, and (12) .. B e ( )
6. A change in which there is a new grouping of T e e ( )
atoms is called a (13) --_- (14) ----. 3 ( )
7. Science is based on (15) _-_-, not (16) —___. :
8. Anything that (17) 2--. a plant to live in its par- e SEEELCEEEEE R LEC LR ( )
ticular (18) --.- is called an adaptation. 10, e ( ‘)
9. A (19) -... is the sum total of what we learn about ,, ( )
a thing through our senses.
10. (20) -._. is the step in an experiment when we 12 oo ( )
test our conclusions. 18 el la ( )
) S S P ( )
18, el { )
16, e e ( )
17 e e ( )
18, e ( )
19, e e —— ( )
20 e e ( )

Copyright by Amoriean Bool Compnay [ 5 J



NAMI CLASN DATE RATING

UNIT I SET X TEST II

Dinscrrons, In each group below is a partial statement followed by five phrases, any
of which will complete the statement, Write yes after the statements which are true
and no after the others. All, any, or none of the completions may be true statements.

.
Answers Score
1. Your environment consists of :

(a) only those things which have grown naturally. 7 S
(b) everything which surrounds you. ‘ b e (
(¢) only those things which are necessary for life. TN ¢
(d) everything in the world. . ' L A - ( )
(¢) only those things which man has made. O e ¢ )

2. Factors of our environment which all living things need are:

(@) clothing . G omonee ¢ )
(b) milk R ¢ )
 (0) heat A ¢ )
. (d) sir - dowooeee ¢ )
(&) water A ¢ )

3. Man has been able to change the factors of his environment because :

(@) he is capable of understanding the natural factors of his environment. ¢@. .- __.__ ( ')
. (b) he is the only living_;F thing with a brain. be oo ( )
~(c) he is the only living thing which uses his brain. : G )
{d) he has used his mind to control the natural factors of hisenvironment. d. - _____ (

(e) he has observed and studied the natural factors of his environment. S

4. Wo know that electricity is a form of energy because :

(@) it can be used to run a washing machine. O ccmmee ( )
(D) it cannot be seen. 1 S ( )
(e) it was discovered by Franklin, Co e ( )
(d) it can be used to move street cars, /A )
(¢) it has the z;,bilit.y to do work, : G e ( )

Capyright by Amerienn Book Company [ 6 ]
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Man knows for sure that :
(a) matter cannot be changed into encrgy.

(b) ether is a weightless medium between the particles of all matter.
(¢) radio waves travel through ether.

(d) energy can be used to move matter.

() he understands all of the factors of his environment.

Water is classed as a compouﬁcl because :
{a) it cannot be divided into anything but water.

(b) it is a necessity for all kinds of life,

(c) its molecules are made up of more than one kind of atom.
(d) it is & natural factor in our environment.

(e) it is a substance which takes up space.

Compounds : » ,
(a) are made from more than one kind of atom.

(b) are acids if they have a sour taste.

(¢) which change red litmus blue are acid.

(d) which have a sharp stinging taste are called salts.
(¢) may be divided up into two or more elements.

A physical change:
(@) is made in paper when it is cut up.

(b) is made when milk becomes sour.
(¢) is made when wood is changed into sawdust,
(d) is one in which the molecules are the same after the change as they

were before.

(e) is made when iron rusts.

Answors  Sce

G (
R (
€ (
deeeeee (
€ e (
R
By oo (
Commmmeee (
A (
€ e (
2 (
Be e (
Cocmomeee (
A (
€ e (
Qe wmmee (
N
€ e (
G A
€ e (

ETR—



CLASS

DATE HATING

NAME

UNIT I  SET X

TEST 1I1

Direcrions. The sentences below bave missing words in them. You are to supply
the missing word, placing it in the corresponding numbered space to the right of the

sentence.

The flasks shown in the diagram are filled with

water, a form of (1)

‘Heat is applied. This is
a form of (2) Asgthe
water is heated it expands
and is forced to (3) -—-- in
the tube. Whenever water
is lifted against the force
of gravity (4) —.__ is done.
Energy is defined as the
ability to do (5)
When heat was applied
(6) ---- was done, thus we
have proof that heat is a
form of (7) If the
flask was filled with air and
a small balloon tied over
the opening and then heat
applied as before, the air
would (8) .... and cause

-————1

‘the balloon to become larger. In both of these experi-

ments it was necessary to

have a form of (9) ___.

applied to (10) -._. before anything could be moved.

. C}opyriglw by Amerioan Book Company

[8]

L Ty o p————

B e e . S Ao b e U A s e e

4 e i . e . e e G o A o e b

€ o e b A e e

4 e e e . - g




NAME CLASS DATE RATING

UNIT I SET X  TEST IV

DinEcrions. Examine the diagrams carefully, read your sentences, put your answers
in the space to the right, and then fill out the blanks in the senfences. A total of
5 points is given for correct answers of the problem below.

, Answers Score

NN\ L ST /b 1. Are the lines ab and AB curved or

straight ? ) P (
T think the lines ab and AB are ...

D S N U

DECAUSE v eme e m e

é 2 > 2, ‘Which of the horizontal lines, 1 or 2,
is longer ? 2 e (

Copyright by Amarican Book Company l' ] ]
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Results of Test II
(Air in the Service of Men)

In Table IV the per cent made by esch pupil of eech pair is shown.
The pupile are wrmgéd in the sume mamner as in the other uharti. |

The highest per oent was eighty~two and was mede by & pupil in the
lecture olass, while the highest per cent made in the axperimm’"*bél olags
was éixtyww. The lowest per cent was thirty-seven and was also made by
& pupil in the lecture olass, The lowest per aent in the o’xpeﬂmtai
class was fo'rvtj‘rwoighh.v | | -

The per sents of ten puplls in the lecture oless sxceeded those of
pupils in the experimental olass with whom they were paired; in the other
ten palrs the pupils of the axﬁaerimmﬂal class exceedad those in the lecture
oless. The medien of the lecture olass was sixty-elight and that of the
oﬁzperimm‘kal, sixty-two,

In pair number nine where the "control" wes most perfect the pupil
in the lecture olass excesded the pupil in the experimental clase by eight
per cent, while in pair eighteen where the "control" showed most variation
the per cents were nearly the same.

(raph 2 shows the ranking of each pasir of pupils in Test IT with esch
other and with the other pairs, It also shows the mediens of each olasw,

In the test over the seoond unit (Air in the Service of Man), the
median in the lsoture class exceeded thaet in the experimental olasa by a
margin of nearly six per sent. Statistioally a difference of six per ocent
means that the chances ‘ara seventy-eight out of & hundred that the difference
ie signifioant, All of the experiments that were performed by the lecoture

group are shown in the text and illustrated by drewings, They are the type
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of experiment that osn be illustrated by dreawings end explained by the
instructor. When these aeme experimen-ts wore performed in the experi-
mental olass most of the bupils felled to study the illustration in the
ta;ds and depended upon one or wo members of the grouvp in which thaﬁr mré
working to perform the exporiment, If it were possible for the aﬁthor to
hp.ya i‘llun.tmtod_th‘a axpariment_u ,i:n‘uniiz ono as he 4id in unit: two the
x"oaul"ba, mey have been different. | |
| The rroﬂwlta of thi.é *he:u‘t would hdia’ate that where material is such
thet the experiments can be weli 11lugtrated and expleined by ﬂﬁe author
of the text thers is no need for olagg-room uxpox‘immxtutim. and thet a
duplicstion of the experiment that is well Lllustreted in the text is s
waste of time even though the imseraai‘; on the part of some pupils is greater.
The grestest danger In group experimentation is that usually the lesder of
the group is the only one that g&: what should be geined from the experi
ment, In this test most of the pupile in the experimental class with the
higher saores were lesders of taelr group, where they were working in groups

of thrae or fouyr.



TABLE 1V

BCORES MALE BY PUPILS IN TEST 11T
(AIR IN THE SERVICE OF MAW)

LECTURE - ‘ EXPERIMEN TAL
S Hame = ‘ 1t~ Neame
Palp . - ef 0 Per of Per
Kumber Pupil o Qent ‘Pupil Qent -
1 an& v 55600 @QFO 50.68 P
2 E"H e 83~28 DM, 62,88
¢ 8.4, 87,97 Ve 48,10
5 R.G. = 7.22 RH. 58,24
8 B.S,  82.88 AW, 46,84
7 D.B. 64,43 H.B. 7216
8 W.He 68,36 B.8. 74,68
9 B.W. 81,71 1 MW, 89.62
10 W.0, . 85,29 1 I?).S. 72&41
12 - BB, 41T D.D. 47.98
18 B.H. 48,28 I D.Y. 87,08
14 ‘ Impg 6&;43 Etgt 55082
16 D.0. 82.28 || RW. 87,34
16 Fbx‘n 4500” ana » 4"6-34 '
7 KB, 84,868  R.T. 89,62
18 w*ﬁn ’74‘31 JvSl 75.67
19 H.X. 88,85 @K 38,21
20 R.C. T9.78 JW. 49.49
Hom 86,69 60.72
Qe 12,04 12.09
Renge BTw82 '& 36.87

Road Table thus: In Pair 1, pupil "M.7." svored 56%; pupil
" P the other hslf of this pair soored 60,83%. XReed in
like manner for succeeding pairs,
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NAME CLASS

19

DATE RATING

AIR IN THE SERVICE OF MAN

CUNIT I SET X

TEST 1

Dirmemons. The sentences below have missing words in them. You are to supply
the missing word, placing it in the corresponding numbered space to the right of the

sentence.

10.

13.

. The gaseous envelope surrounding the earth is the

. The process of gas burning is called (2) ...
When anything combines with oxygen, it is called
() -

When we raise our ribs and lower the (4) ___., thus
(8) --.- the chest cavity, we make an (6) ---_.

. In deep breathing we remove the (7) __._ air from
the lungs.

Air presses down on the earth with a pressure of

about (8) _... (9) -... to the square (10) -.__.
The Magdeburg hemispheres were held together
by (11) . (12) --—_.

The fact that air can he compressed shows that
it is (13) ----.

The fact that a bell cannot be heard in a vacuum
proires that (14) .-__ carries sound.
Sound is caused by (15) -~-. which travel through
the air.

. Sound travels at the rate of about (16) --.. feet
per (17) —_-_.

. The greater the number of (18) .- . per second the
higher will be the (19) -.-.. 4
In wind instruments vibrating colurons of (20) - - -

produce sound.

Copyright by Ameriean Book Company [ ] 1 ]
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¢ )
¢
¢
¢ )
¢ )
¢ )
¢ )
¢ )
¢ )
¢
¢
¢
¢ )
¢ )
¢ )
¢ )
¢ )
C )
¢ )
¢ )



CLASS DATE BATING
NAME
UNIT 11 SET X TEST II
Direcrions., Place the missing words in the correspomneding numnbersd spaees at the right,
Answers Score
This diagram shows the breathing apparatus of man. 1, e cem e oo {
The muscular wall which has much to do with breath-
ing is called the 2 o oo i, (
(1) . and is
shown in the dig~ 3. ceoevemncrcmnns —m———— {
gram by the letter
@) e When 4 oo e (
this muscle con-
tracts, it becomes B e (
lower in position
and this makes 6. oo e (
the chest cavity
() —c<oy and the  T. oo ( )
lungs become filled ‘
with (4) ._._due 8 oo (!
to the outside
(6) -—-- pressure. 9. .o _________ —— ()
This step in the )
breathing processis  10. oo ()
called (6) ____.
Upon entering the 11, oo oo - )
lungs, air first passes through the mouth or nose, and
then through the windpipe lettered (7) ____ to the 12 oo o oo oo .. ( )
(8) ---- tubes lettered (9) ___. and on to the air
sacs lettered (10) -__.. The walls of these air saes 13, oo oo ()
are lined with tiny blood tubes called (11) ..__. The
(12) - from the air passes through the thin walls of 14. .. ()
the air sacs into the (13) ---. stream and thence to all :
parts of the (14) ____. The process by which air is 15, oo ( )
forced from the lungs is called (18) ... This process
is caused by the relaxation of the (16) ... 16, o ( )
If you were to blow into the test tubes, you would _
get the highest ' A ()
pitched note from N
tube lettered 8 ¢ )
an ... The
lowest pitched note 19 o () f
would come from
t u b e (18) ----- 20 ____________________________ ( )
Tube (19) _.__
would have fewer ,

vibrations per sec-
ond than tube B, and tube I' would have (20) ____
vibrations than tube I, :

Copyright by Amorioan Book Company [ 12 ]




NAME CLASS

DATE

RATING

UNIT II SET X  TEST III

DIRECT'IONS. In this test you will find a list of words above a list of statements. You
must- pick out from this list some particular word that will ft a particular statement.
Place the letter of the word that matches in the space to the right of the sentence,

10.
11.
12.
13.
14.
15.

16.

1100 ft. per second H. Overtone 0. 1100 ft. per minute
Ether 1. Pipe organ P, Caisson
Oxygen J. Rise Q. Nitrogen
Humidity K. Air R. Vibrations

. Violin L. Ear drum 8. Combustion

. Inspiration M. Echo T. Carbon dioxide

. Irregular vibrations N. Inner ear U. Harmonica

The gas which can be detected by the lime water test.
The cause of stuffiness in an unventilated room.

The process of pushing the air from the lungs.

The approximate speed of sound in air,

A device which allows men to lay a foundation below water level.

V. Expiration

W, Fall

X. Change in pitch

Y. 1100 miles per hour
Z. Regular vibrations

Answers Score

What the mercury in a barometer would do if carried up to a high

mountain.

Oxidation taking place so rapidly that light and heat are given off.
The gas which makes up about 78% of the air.

The gas Whicﬁ causes iron to rust.

Occurs when sound is reflected.

A reed musical instrument.

The cause of noise.

The source of all sound.

The common medium for the transferring of sound.

The part of the ear most easily destroyed.

The cause of musiec.

‘Copyright by American Book Company [ 13 ]
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NAMI CLASS DATE RATING

UNIT II SET X  TEST IV

Direcrrons. In each group below is a partial statement followed by five phrases, any
of which will complete the statement. Write yes after the statements which are true, and
no after the others. All, any, or none of the completions may be statements.

Answers Score
1. We know that air is a form of matter :

(@) because it takes up space. Qo e et (
() because it has never been scen. b. -. _ e |
(c) because it exerts pressure. Coomeeeme (
(d) because it has weight. Ao (
(e) because it may be used to fill automobile tires. € e (

2. The presence of air in water may be proved by :

(@) the ability of fish to live in water. Qo e (
(b) small bubbles which leave water when heated. b, - (
(¢) the ability of man to swim in water. : ' Comooemm (
(d) pouring the water over a bottle of soil. A { )
(e) using a microscope o see the air in the water. € - ( )

3. We know that oxygen is needed for burning :

() because wood or paper burns easily, [/ A ( )
(b) because a fire will not burn in ecarbon dioxide. be oo ¢ )
(¢) because burning is called oxidation, Comommeem ( )
(d) because gasoline will not burn in a space from Whlch oxygen has been

removed. do oo (

(e) because oxygen comes from decnying vegetable matter. € e (

Copyright by Ansetlenn Book Company [ 14 ]
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Answers Score

4, Carbon dioxide:

(@) is used by trees in their growth. T ¢
(b) will cause a milky color to occur in lime water. Dy ememam ()
(¢) comes from the breath of animals. Cocmmmmm ( )
n (d) comes from burning wood. s A { )
| (e) comes from decaying apples. ‘ 6 e ()
Oxidation :
' (a) is called combustion when it takes place rapidly. s S ¢ )
(b) is called rusting when oxygen joins with iron. R ¢ )
{c). is cailed decaying when oxygen slowly unites with wood. Co oo ( )
(d) continually takes place in our bodies while we are alive. A ( )
(e) refers to the collection of oxygen in bottles. € ot ( )
6. Air is caused to enter and leave our lungs:
(@) by a process called expiration. Y RS {
(b) by the suction of the blood. [/ (
(c) by the beating of the heart. € mmmmmmn (
(d) by the movement of the diaphragm. 7 A, (
(¢) by the action of a large muscle which lies below the chest cavity. € —emmem ({

Copyright by Amerioan Book Company [ 15 ]
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Results of Test 1II
(Poods and How ¥ Use Them)

In Table V the results of Test III are shown. The pupils are er~
ranged in the seme munner as in previous charts. |

The highest per oent wae eighty-five, made by a pupil in the lecture
clasg , whﬂé the highest pm?'mmt matie in the experimental olé,ak wag seventy-
4wo, The lowemt per cent was twenty-seven, in the experimental olass; the
lowest per cent in the lecture olass wes thirty-three,

 Thirteen pupils in the leoture class ¢x¢ud§dthe pupils with whom

they were paired in the experimentel olass, One p‘air‘ mw:l“a’ the same per
cent, snd s8ix pupils in 't;he experimentel oless exceeded the pupils with
whom they were paired in the leoture class. The medien of both classes wes
fifty-eight. !

In p@ir number nine the pupil in the experimental olass exceeded the
pupil in the leoturs slass by & margin of five per oent, and in pair eighteen
" the pupil in the leoture slass exceeded the pupil in the ezperimental olass.
In peir eightesn the pupil in the leeture clags is low in the control scores.

Figure § shows the ranking of easch pair of pupils, Thers was no
difference in the medians of ‘the two classes. The test over this unit ine
oluded a number of the seme ﬁguras that were in the textbook, fThe test was
built around these figures m;d fex&:bo@k material that was explained fully
by diagrams and figures, and this shows sgein that meterial of this nature

need not be worked out experimentally,



TABLE V

SCORES MADE BY PUPILS IN TEST IIX
(FOODS AND HOW WE USE THEM)

LECTURE

: ¥ome ‘ Heme
Paiy . ef - Per of Per
Number ~ Pupil - Cent Pupil Cent
1 MeTe 54.04 TP, 69.28
2 BY., 78,52 D.M. 40.74
3 K.B. 64,85 AE, 64.19
4 B.Xa 53,09 V.H. 41.98
B B, G 46,91 RaW.. 65,09
8 B.B, 50.62 AW, 48.91
8 N He 62.14 E.9,. 69,14
9 B, 64,32 MW, 69.14
10 W.0. 86,56 D.8. 80.49
11 Gos«t Bﬁilg D-co . 49«15
i2 B.8.  88.%3 DD, 27.18
15 BoH. 41,97 p.v. 64.11
14 I.P. 43.21 B.8. 65.65
18 D.Ce 70,87 R.W, 70.87
18 F.X. 54,22 ¥.X. 68,64
17 L.8. 60.50 R.7T. §8.,02
18 W.H, 86,467 J.8. 88,02
19 B.K. 556,66 .. 37.46
20 R.C.. - 81.48 J.W. 656,56
Median 58,00 68.00
Heoan 58.39 68,08
Q«D. 8,98 8,08
Renge 33-85 2772

Read Table thus: In Peir 1, pupll ™M.T." soored 34.04%;
pupil “T.F.," the other member of the pair, scored 59.264%,
Read in like manner for susceeding peirs.
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NAME CLASS DATE RATING

FOODS AND HOW WE USE THEM
UNIT II SET X TEST I

Direcrions, The sentences bewa have missing words in them. You are to supply
the missing words, placing them in the corresponding numbered space to the right of
\ the sentences.

Answers Score
1. Foods are substances which supply (1) ~--_ ma- 1. . ________ R )
terial, (2) S or both to living things. o ( )
2. The (3) --_. is the source of energy for the making
of plant (4) . B rmmmren oo ¢
3. Mineral substances are found in (5) ——._ and many 4. cooommeoo ool ()
' fruits or (6) —~-_. 5o ( )
4. (7) -._ .- are health regulating substances.
5. (8) ---- are units of living matter out 6f which O oo ( )
the (9) -... of plants and animals are built. S SR U «C )
6. Foods are oxidized in the body in order to do s ( )
(10} ----. ,
7. The (11) ._._ are cutting teeth. O oo oo ¢ )
8. A gram of (12) ___. or a gram of (13) ——._liberate 10, e ()
4.1 Calories of heat when oxidized. R ( )
9. Dietary requirements differ according to the
(14) -, (15) ..., and (16) ____ of the indi. > ~"T=TTTTmT=Tomsoossssse ¢ )
vidual, 18 ¢ )
10. Digestive (17) .... secrete enzymes. 9 L ( )
11. Blood eontains soluble (18) -._..
12. Yeasts cause (19) ..__. 18 oo ¢
13. Microdrganisms growing on food may be controlled 16 ~memmoc o oo oo ( )
by keeping food at a temperature below (20) ~-oo 4y, ( )
) degrees Fahrenheit. . ( y
19, e )
20, e ¢ )

H. & K. GEN. SCI THESTS X —2 [ ]7 } Copyright by Amarican Book Company



CLASS DATE BATING

NAME

UNIT III SET X TEST 1I

DigecrioNs. You are to fill in the numbered spaces to the right with the correct answers,

Study the figure carefully. Then fill in the letter needed to make a correct diagram.

Answers Score

Lo ¢ )
P ¢
buila:.ns
resistance
against B mmnen ( )
respiratory J/
disecxses [l7E5; N : N ()
and || Prevents eye Alseases
S ()
- ¢ )
Study the figure carefully. Then place in the spaces Answers Score
to the right the name of each structure shown. . « )
2 e mmmmmmm e ()
B R G
S
U
G o —————
T e
S
S
0.

Copyright by American Book Company [ 18 ]




Aunswers Score

Examine the diagram carefully. Then fill out the 1. ooooee oo (

numbered blanks below, so as to make sense, Place
the missing words in the spaces to the right. 2 e e (
B e (
Gt e (
== R (

This i3 a section through a Pasteurizing outfit.
Warm water should be placed in the tin, the bottles
of milk to be Pasteurized placed in the water, a (1) .-
inserted and the apparatus placed over a slow fire.
To Pasteurize the milk it should remain at (2) ...

degrees (3) ... for about (4) —-—- (B) ——_-.

Copyright by American Boolk Company [ 19 ]



NAMYE CLASY DATE RATING

UNIT III SET X  TEST III

Dirvcrions. In this test you will find a list of words above a list of statements. You
must pick out from this list some particular word that will fit a particular statement.
Place the latter of the word that matches in the space to the right of the sentence.

A. Hydrogen H. Chloroplasts 0. Proteins V. Louis Pasteur
B. Capillaries 1. Veins P. Enzyme W. Fats
C. Carbohydrates J. Todine Q. A large calorie X Starc‘h
D. Carbon dioxide ~ K. Organic R. Cells Y. Nutrm.lents .
B. Dr. Manson L. Nitrogen S. Stomach 7. Small intestine
. A small calorie M. Arteries T. Nitric acid '
G. Inorganic N. Fehling’s solution U. Oxygen
Answers Score
1. The structural units of the body in which food is oxidized. | IR (
2. The amount of heat necessary to warm four pounds of water 1 degree F. 2. —c e (
3. The class of food which liberates the greatest amount of heat per pound. 3. - ---~- (
4. The class of food to which sugars and starches belong. : S (
5. The substance in the saliva which changes starches into sugars. s N (
6. The part of the digestive tract where most of the proteins are digested. 6 o= (
7. The part of the digestive tract from which most of the food is absorbed
into the blood stream. YA (
8. The man who first associated bacteria with the spoiling of foods. 8 e q
9. The kind of blood vessels which carry the blood from the body to the heart. 9. R (
10. The group of foods which comes from non-living things. 10, oo (C
11. Used in the test for starch. 3 D (
12. The kind of food used for body repair and growth, 12, e (
13. The bodies containing the green coloring matter in leaves, 18, o (
14, The chiel food produet manufactured in the green leaf. 14, e (
16, The general name for all food substunces, 18, e (
16. What the green leal takes from the air in manufneturing food, 160 we e (

Supyeight by Anewriean Buok Company [ 20 ]
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NAME CLASH DATE RATING

UNIT IIIT  SET X  TEST IV

Dizrerions. In each group below is a partial gtatement followed by five phrases, any of
which will complete the statement. Write yes after the statements which are true and
no after the others, All, any, or none of the completions may he true statements,

Answers Score

1. Substances like beef, apples, and potatoes are called foods because ;

(a) they grow in great abundance, L (
(b) they are classed as organic matter. [
(¢) they supply building material for the body. Coomaeeeen (
(d) they are easily digested by the body. ' v A, {
(e) they furnish a supply of energy for the body. A € cmeeeem (
2. The human body and the engine are alike because:

(@) both burn fuel within themselves. [ S (
(b) both are able to do work. [ (
(¢) both release energy through the oxidation of organic matter within

themselves. Cocmmeman {
(d) hoth use more energy while working than while resting. I A (
(¢) both are built from materials which differ from the fuel burned. € e (

3. Different people require varying amounts of food per day:

(a) if they differ in age. ) N {
() if they differ in environment,. Dy cmemene (
() if they differ in sex. ' €0 e o (
(d) if they differ in the amount and kind of work they are doing. B oo (
() if they differ in size. B e (

Copyright by American Book Compuny [ 21 ]
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Answers Score
4. Other factors being favorable, bacteria, multiply and grow readily when : :

(@) the temperature is 48 degrees I, O eeeeee ()
(b) there is a moderate amount of moisture present. bo .. ()
(c) there is plenty of light. R
(d) the temperature is 212 degrees T, 7 A ¢ )
(¢) the temperature is 65 degrees F. € e ( )
5. Proteins should supply a portion of the daily diet because :
(a) they furnish the best source of heat and energy for the body. Gy e ()
(D) they are chiefly found in the leafy vegetables. b L ()
() they furnish building material for bodily repair and growth, Commeeecn ()
(d) they furnish the best supply of vitamin D. oo ()
(e) they are chiefly digested in the stomach. € . ¢ )
6. It is important to know the fuel value of our food because :
(@) we can then judge correctly the right amount of food to ea. /A ¢ )
(b) we can then regulate the temperature of our bodies better. be . ¢ )
(¢) it is helpful in preserving foods. € ¢ )
(d) we can then decrease or increase our food supply to suit our bodily
activity. A ¢ )
(e) it is valuable in saving fuel in cooking, € e ( )

*

Clopyright By Ameriean Bouk Company [ 29 ]
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Results of Test IV
(How We Use and Control fire)

fable VI showe the per ocent made by each pupil of each pair in
Teat IV, Wgure 4 shows the renking of sach pair of pupila in Teat IV
with each other and the other pairs, It elso shows the mediaﬁss of saoh
oless, | _

The highest per eent BO0re Was ol ghty~three end wes mede by & pupll
in the “10@#1:'&” oleass, while the highest per ¢ent mede in the experimental
olass was 8ighty-two, s difference of only one per cet in. the two high
per cents, The lowest par cent wes forty-five and was mm‘ié in the oxpeyri-
mental olass. The lowest soore 1n‘ the leoture olass was f£ifty-one.

The. gér oconts of eleven pupils in the lbawi'a olags exceeded the
eloven 'pn';;il‘n with whom they are paired in the experimmtai olass; in the
other nina’ g&iﬂ the pupils in the experimental class excesded thowme in
the lesture oless.,

In palr nwmber nine the pupil in the lecture oless exceeded the pupil
in the experimental oless by twelve pey cent, and in pair eighteen the pupii-
in the leoture olass exweeded the pupil in the experimental olasa by five
per aent,

The medien of the looture group exceeded that of the experimental
group by three per cmt, This test included four figures thet were shown
in the text and explained ‘oy the suthor, The #xperlmant&l olass worked each
of them out in the laboratory, while the lecture class spent more time study-
ing the diagrems end figures. The results were in fevor of the leoture group.
This would indicate that there is & waste of time by the laboratory group when
they work out experimsnts thet are i1llustreted by disgrams end figures. Qther
then ‘the material mentioned abowe the test covered mostly textbook materiml,



TABLE VI

SCORES MADE BY PUPILS IN TRET IV
(m:w WE USE AND CONTROL FIRE)

LECTURE T | ezemoema
o ’ﬂame ‘ Name
Padr v of por || of Por
Nmbar Pupﬂ . Gemt ~ Pupil  Cent
i .7, 58,01 7. 86,286
2 BN, 70.98 DY, 50.00
5 K.E, 88.80 A, Te.42
5 £.G, 73.26 | R 56,14
8 B.8, . 8T.44 ' AN, 63,489
7 p.8.  65.12 M.B. 72.94
8 N.H, 63,95 E.8. 76,68
9 B.W, 75 .56 R 63,95
11 ey 16,74 D.C. 84,18
12 B.8., = 60,04 D.D. 45,35
15 B.H, 66,82 D.V. 89,79
14 1.7, . Bl,16 B.8. 45,83
15 D.C.  TB.OO R . 74,42
17 L.8. B2,3% R.T. 71,88
18 . H 77,01 J.8. 72,090
19 H.K, 75,26 G.K. 84,74
26 RQ G.¢ ' 76.7* J QWO 59 » 50
Vedi an 88.00 86.1
Hean 68,79 63,78
Range §1-838 45-82
QD. - 8.44 10.94

Read Tabla thusy In Peir 1, pupil “M.T‘ mede a 'noore
of 68,01%; pupll "7,F.;" the other member of the pair,
nede 88.28%. Read in like menner for susoceeding palrs.
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HOW WE USE AND CONTROL FIRE
UNIT IV SET X  TEST I

Dirmerions, Indieate which of the following statements are true or false by marking oul
the reply you do not want, T equals True. T equals False,

Answers

1. Combustible materials are inflammable. . T T

2. All oxidation is combustion. 2. T T

3. The intensity of heat is called temperature. 3T F

4. The kindling point is the point at which a substance will take fire, 4, T Ir

5. The head of a match has a higher kindling point than the wood. 5T T
6. Convection is the process of carrying heat by currents in gases or

liguids. 6 T .F

7. A radiator is so called because it is made of bright material. 7. T r

8. Hard coal has more gaseous material in it than soft coal. 8 T F
9. The process of changing a liquid to a gas and then back to a liquid

is called distillation. 9. T P

10. Coke is a by-product left over in the manufacture of gas. 0. T T
11. The process of making gas by destructive distillation of coal produces

water gas. 11. T r

12. Conduetion is & movement of molecules. 2.T T

13. Radiation by heat occurs better from rough than from smooth surfaces. 13. T F
14. The thermometer is based on the principle that heated surfaces con-

tract and chilled surfaces expand. 14. T P

15. Galileo’s thermometer was made exactly like the modern thermometer. 15. T F

16. Normal body temperature is 89.6° Centigrade. 6. T T

17. The freezing point; of water on the Fahrenheit thermometer is 0 degrees. 17. T F

18, A unit of heat is called the calorie. 18, T F
19. The hotwater heating system makes use of the principle of conveetion

in order to transfer heat from the radiator to the air of the room, 9. T I

20. The prineiple of insulation is used in the fireless cocker. ' 20T F

‘Copyright by Amerienn Book Company [ 23 ]



CLASS DATE RATING

NAME
UNIT IV . SET X TEST II
Dizmerions. The sentences below have missing words in them, You are to supply
the missing words, placing them in the cotresponding numbered space to the right of the
sentences.
Answers Score
Study the diagram carefully. Then fill out the 1 e (
following sentences, supplying the missing words in the
' gsame numbered 2 oo (
| spaces at the right.
‘ If we place & 8. comeom e (
| sulphur rr}atch end
Sron. . = N leact ond a bit of the 4 oo (
) wood of a match on
| a piece of asbestos 8. ool (

cloth, heat a piece
of lead to the melt-
ing point and pour
it on the asbestos
, sheet so that it
touches both the wood and the sulphur match, the
(1) :-.. ignites while the (2) ... does not. This
shows that the (3) ... has a lower kindling tempera-
ture than (4) -... and shows why we use it in making

() J—

| Study the diagram carefully. Note that there are 6. oo eeees (

two jars, the inner
filled with hot
ater. In thig ex-
riment we find
; the thermom-

next the
paint will
ister (6) ----

18 (7) -~ -~ paint be-
cause the (8) ___.
radiates the (9) -~
from the (10) ..__ in the inner jar.

Copyright by Amerioan Book Company [ 24 ]



T VEEST

Study' the diagram carefully. Then fill out the
following sentences, supplying the missing words in the

Olly

same numbered spaces at the right. The first produet

Tubricating
. /’7‘ olls

to be separated is (11) ---- and the other products
come off in the following order, (12)._-., (13) ----,

(14) —.w.

Study the diagram carefully. Then fill out the follow-
ing sentences, supplying the missing words in the same

numbered spaces at the right.
If the air holes in the Bunsen
burner are closed, the flame is
(15) ---. colored. If a paperis
passed rapidly over the flame,
it becomes coated with (16)----.
This shows that the gas is not
completely (17) ~---. If now,
the air is turned in until the gas
burns with a (18) ---. colored
flame, it will be found to be
much (19) This is be-

cause (20) ---. unites with the gas to' make complete

(21) came

Copyright by Ameriean Book Company
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CLASS DATE RATING
NAME
UNIT 1V SET X TEST III
: . ist x ist of statements. Yoy
D NS, In this test you will find a list of words abnfe a hist ¢ : |
I?lilzfcg‘::k out from this list some particular word that will fit a ngrtmuiar statement,
Place the letter of the word that matches in the space to the right of the sentence.
i G. Insulator N. Small calorie U. 100 degrees F.
J]A3h %I;;Itnmal e H. Radiation 0. Energy Y Mwhani?al energy
C' Fractional distilla- I, Temperature P, Nitrogen W, It)»&&xtructtve distilla-
. tion J. Hydrogen " - Q. Convection tion
D. 100 degrees C. K. Electrical energy R. Inflammable ‘t Qxygzm
E. Carbon dioxide L. 212 degrees C. S, Expands } (,or}tmctr‘s
F. Combustion M. Carbon monoxide T. Conduction Z. Heliwin
Answers  Score
1. A name often applied to combustible materials. Lo ()
2. An element which is in every fuel. 2 e ()
3. The method of heat transfer where the heat energy is passed from molecule
to molecule. > S ( )
4. What the degree of hotness or coldness of an object is called. 4 o | )‘g};
5. The name commonly applied to the non-conductor of heat. 7 R ( )
6. The method of heat transfer by which the sun’s heat reaches the moon. 6. _______ ¢ )
7. What almost all matter does when heat is removed from it. Vo ()
8. The temperature at which water boils at or near sea level. - Y G |
9. The amount of heat required to warm one gram of water one degree
centigrade. 9 e ()
10. The form of energy from which heat is transformed when materials burn. 10, .._____ ¢ )
11. The process of separating liquids having different boiling points. 11 .. ¢ )
12. What heat is a form of, 12, . ¢ )
13. A very poisonous, odorless gas which comes from burning fuels. 13, coo.. C )
. What the unit “calorie” is used to measure. ) O ( )
- The part of the air which is always bresent while a fire ig burning. 15, . ( )

Copyright by American Book Company [ 26 ]




NAME CLABS

e DATECWATING

UNIT IV SET X  TEST IV

DII_%ECTI.ONS. In each group below is a partial statement followed by five phrases, any of
which will complete the statement, Write yes after the statements which are true and
no after the others, All, any, or none of the complotions may be true statements,

. . , L. . Answers Score
1. In a stove in which there is a damper in pipe, draft in lower door, and check

draft in upper door the reason for opening the check draft, elosing the
draft, while leaving the damper open might be because:

(a) the fire was burning too briskly and needed slowing down. R ( )
(b) it would make the stove a better conductor. Do o ( )
(¢) it would stop the convection currents in the room, Lo mmmmee { )
(d) it would stop the carbon monoxide whieh had been coming into the

. room. 7 P « )
(¢) the fire was being smothered because of lack of oxygen. b e )

9. Destructive distillation of coal is an important process beeause :

(@) it yields a cheaper gas than natural gas. ;T ( )
(b) it furnishes us with our best source of peat. D vmmman ( )
(c) it is the best ﬁethod of produeing coke. Coiommmmms ( )
(d) the by-product tar is a valuable source of aniline dyes and colors. oo ( )
(¢) it furnishes a way to produce gas when natural gas is not available. € ~o-ooo- ( )

3. Piles of oily rags are especially liable to spontaneous combustion because :

(@) the oil slowly oxidizes. , (h o ( )
(b) the rags are poor conductors of heat. by e { )
(¢) the heat is held in the rags. Coommmmmmn (
(d) the kindling temperature of oily rags is relatively low. A )
(¢) the rags receive much heat from surrounding objects by radiation. B emmmemnm ()

Copyright by American Book Company



4. Water is one of the best fire extinguishers that can be used because :

(@) it cools the burning substance below the kindling temperature.
() it is ihflammable,

(¢) it is wet,.

(d) it is heavier than oil,

(¢) much of it is changed into steam which in turn smothers the fire.

5. A well-made fireless cooker will keep foods at a cooking temperature for a

long period of time because :
(@) foods cooked thig way do not lose their favor.

(b) the heat energy cannot get out of the cooker.

(¢) the fireless cooker is insulated with a poor heat conductor.

(d) the cold cannot get into the cooker from the outside.

(e) the food is cooking so rapidly when put into the cooker that it cannot

stop.

. Heat appears when a fuel burns because :
(@) that is the best way to create energy.

(0) the fuel was heated up to start it burning,.
{(¢) fire is always hot.
(d) oxidation always releages energy in the form of heat.

(¢) the chemical energy of the fuel is being changed into heat energy.

Copyright by Amarloan Took Company
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Regults of Tast V

(How Water Smrves Men)

Table VII shows the per eént made by each pupll of emch peir in
Test ¥, Flgure § shows the ranking of each pair of pupils in Test V with
each other and with the other pairs., It almo shows the mediens of each
olass. ‘ |

The highest per eéﬁt wes eight~eight, mede by & pupll In the leotura
oleng, while the highest per cent in the experimental oless was elghty-six.
The lowest per cent was thirty-three, end it alsc wes made by & pupil in
the lecture olass. The lowest per scent in the experimentel olass wae forty-
five.

The per cents of ten pupils in the lecture class exceeded the per
cents of the pupils with whom they were paired in the experimental olass,
The pupile in one pair mede the seme per ocent, snd nine puplls in the ex-
periméntal‘axuaedad the nine with whom they were paired in the lecture class,

In pelr number iiixm the pupil in the leoture cless exceeded the pupil
in the experimentel olase by three per eent; and in pair eighteen the puptl
in the sxperimentsl group exceeded the pupil in the leoture olass, but by e
margin of five per cent.

 The median of the leoture clsss exceeded that of the experimentsl class
. by nine per cent, Ten per cent is & significent difference. This would
indlcste, thén, thet the difference in the two medisns in this test {8 much
more than chance.

The test thet covered this unlt had a totel of meventy-five points.
Forty~nine poﬂ.nﬁ of the test were regulsr textbook mhterial, end the other
twen ty~six points oovered three experiments that were inoluded in the unlt.
In checking the test papers of the two groups it wes found that the leoture
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group exceeds the experimental in the pert of the teet that covered the
three experiments, as well as the ;rogul.ar textbook materisl, This indie
cetes rather olearly that ﬁ‘hm axpaﬂmnts are well illuatrated by {igures
: {*.hey need mot be astually performed in the laboratory, and thet when they

are there is & waste of dime smd the efficience of the olass is out down.



TABLE VIX

SCORBS MADE BY PUPILS IN TEST V
. (HOW WATER SERVES MAN)

Weme Neme ‘
Pedr of Por of Per
Fumber Pupil Cent Pupil Cent
1 M.T. .07 T E. 86,55
g B8, 8.1 DM 85,33
3 K.B, ' 36066 A’!El 6?07?
4 SN, 56.87 V.8 58,89
B R.G, 58,88 R.V. 65,56
8 BeBa 70,00 AW, 80,00
7 D.8. 67.78 w,.B, 68,88
8 W.H. 87.78 B8, 76.88
9 BJW. - Bl.11 MW, 78,89
11 .8, 80.00 0.C. 80.00
12 Bal s 7244 D.D. 7134
18 B.H. 66 .bb _ D.V. 1.1l
16 Duls  Thdd R.W. 81.11
16 % - B6.11 ft F.X BT,78
17 K. 38,58 R.T. 78,89
18 W.H. 8113 d.8. 86.687
19 H.E, 76.68 GuX. 58,338
20 R.0. 82,22 JW, 46,58
Median 76,00 66,08
Mews 71,64 | 88,12
Range 53-88 46-86

QD T.82 7.78

Read Teble thus: In Palr 1, pupil "M.1." made s score
of 77.00; pupil "1.F.," the other member of the palr,
mede 65,66%, Reed in like manner for suceeeding palrs.
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NAME

_CLAN DATE

HOW WATER SERVES MAN
UNIT Vv SET X  TEST I

LIATING

Direcrions. Indieate which of the following statements are true or false by murking

out the reply you do not want., T equals True. I' equads False.

IR T o

oo

Pure water comes from the elouds.

* Green leaves give off much moisture to the air.

An impervious layer is one through which water can easily flow,

Soft water comes from springs in imestone regions,

‘Water containing dirt or mud held in suspension is dangerous to health,
Organic matter may be removed from water by boiling it.

A faucet filter is an easy and safe method of removing impurities from
water.

A cubic foot of water weighs 62.4 pounds.

9. The statement that “ water seeks its own level” is true.

10.
11
12,
13.
14.

15,
16.

17.
18,
19,
20

Air presses down on water with a force of 33 pounds to the square inch,
The lift pump will raise water about 28 feet.

A faucet usually drips because it needs a new washer.

Filter beds make water absolutely safe to drink,

Typhoid fever rarely comes from water supplies unless the chlorinator
gets out of order.

Reservoirs are useful to kill germs in water as well as to store it.

We should protect our watersheds from pollution since baeteria causing
barmful diseases get into water supplies in this way.

Untreated sewage, if exposed to the air, is harmless.
Many cities drink dilute sewage.
Trees help conserve our water supply.

The soil of M‘ld regions is rich in plant foods, which may be utilized if
irrigation is used.

a(
Clopyright by American Book Company [ 2‘) ]

Answers
1. T Ir
2, T I
3. T it
4, T Ir
57T I
6. T I
7. T It
8 T ¥
9T F
10, T I
11. T ¥
12, T I
13. T F
14, T F
15, T ¥
16. T I
1. T I
18, T i
19. T I
20, T Ir

Score

P N T . T T e S e
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NAME sy LATE BATING
UNIT ¥V SET X TEST H
Direcrions. In the test below you will find a fist of worls alasve a h w &“h’éﬁ“ﬁﬁ“f‘ﬂw
You must pick out from the list of words some partienlsr wond that will £t a partiodar
statement. Place the leller of the word that matehes in the space 1o the right.
A, North I. Oxygen {3, Air pressuge ”& Ai;rmsiam
B. Chlorine J. Spring R, Sewage Z West
C. Rheumatism K. South s, i':awmzu A, Smallpox
D. Impervious rock L. Sulphate of aluminum T. Fauret BB Salt
E. About 30 feet M. Typhoid fever U, Fast o, About 13 feet
F. Tides N, Sand V. Haurd I?I). Gravity
G. Switch 0. Suetion W. Nitogen EE. Gauge
H. Soft P, About 60 feet X. Palatalde
Answers Score
1. The part of the United States in which one finds the most irrigation
projects. | S { )
2. The process of soil being worn away by wind and water. 2 o mnn ()
3. Body and household wastes diluted in water. E: N G
4. A liquid chemical often used to kill bacteria in the city water supply. & R ()
5. A disease which may easily be contracted by drinking contaminated water. 5. ... ( )
6. The greatest possible distance that could exist between the water level and
the lower valve of a lift pump, provided the pump will actually pump
water. [ T G

00 =3

10.
11,
12.
13.

14.

Copyright by Ameriean Bouk Company

. The material through which city water is most commonly filtered.
. The force which causes water to move from mountain reservoirs info

homes in the valley below.

. The force which causes water to rise into a lift pump.

A device used for controlling the flow of water in a pipe.

A word meaning agreeable to the taste.

A self-lowing well of relatively great depth.

The gas which joined with hydrogen in proper proportions forms water.

What water might reasonably be called which has been distilled.

[ 30 ]

11 e (
12, e |
18 e ()

14 oo (




NAME CLARY

DATHE RALING

UNIT V  SET X

- TEST IIX

Dirmerons,  The sentences below have missing words in them.  You are to supply the
missing words, placing them in the corresponding numbered space to the right of the

gentence,

Examine each diagram carefully. Till in the missing
words in the corresponding numbered spaces to the
right.

In the flagk is placed
water, red ink, and
about 3 teaspoonfuls of
sugar. The flask is
heated to boiling and
the steam is passed off
through a long tube into
a test tube or beaker
which should be placed
in a dish of cold water.
Drops of water will
(1) - .. in the test tube
and will show no signs
of (2) —c._or (3) cuun.
The water obtained is
(4) .- and has been obtained by a process called
6) ——--. :

Water gets into the ground from the (6) ---. and
slowly passes through (7)"---. soil until it comes to
an (8) -__. layer through which it cannot pass. As
it flows down hill under this layer it gains pressure.
A (9) ____ spring or (10) -.._ well is accounted for in
this way.

Answers Score
| D (
D e (
S (
B e (
B e e (
B oo mmmmeee (
7 e (
8. e e (
R (

10+ e (

P ‘ i 1
Copyright by Ameriean Book Company [ 31 j




Antswers Score

This is a diagram to show the actionof & {11} ___. 11 ... . ____ . ___ . __ {9
pump. In the diagram the cylinder is indieated by
12 T TR S
R ( )
L P )
e e )
B, e e e ()
19 e )
o
I8 e L)
RRTH g EFTTe R
Seter| | vl = T
=HZ1 1=
letter (12) ... and the piston by letter (13) ____. 2 e L)
Valve (14) -___ is always closed when D is moving up-
ward, and valve (15) .___ is always closed when D 22 oo oo )
moves downward. As D moves upward on its first
stroke, a partial vacuum is produced at (16) ____. R )
The (17) -.__ pressure on the water at (18) ... will
then force that water up through valve (19) ____. 2 { )
As D is lowered, valve (20) ___. closes, and the water
in space (21) - is forced up through valve (22) ____. P S ( )
Upon the next upward stroke of D the water above it is
(23) ---- while the space below is filled with more 26 e e ( )
water from (24) ___. by means of the (25) _.__ pressure

at (26) ...

Copyright by American Book Company [ 32 ]



NAME OLARY DATE RATING

UNIT V. SET X  TEST IV

Direcrions.  In each group below is a partial statement followed by five phrases, any of
which will complete the statement, Write yes after the statements which are true and
no after the others. All any, or none of the completions may be true statements,

‘ ) ‘ Answers Score
1. In alift pump, the lower valve cannot be more than 33 feet ahove the level

of the water because :

(a) of the amount of minerals dissolved in deep well water. o N ( )
(b) the Weight of the air is insufficient to balance a higher column of water. b, - _____ ( )
(¢) the pump would have to make a perfect vacuum before water would be :
raised that high. * Co o ¢ )
(d) nature does not abhor a vacuum above 33 feet. o ( )

(e) the pressure of the air at sea level is about 15 pounds per square inch
and the pressure of a column of water 33 feet high is 15 pounds per
square inch also, A ¢ )

2. When river or lake water is used for a city water supply it should be both
filtered and chlorinated because ;

(a) chlorination alone will not remove the sediment. B e ( )
(b) filtration alone will not remove all harmful hacteria. [ - ( )
(¢) the use of both methods will remove all dissolved minerals. € ¢ )
(d) soft water makes a better lather than hard water, deoo ( )
(e) the use of both methods will keep the water from evaporating for a )

greater length of time. : 8 e ( )

3. Water from artesian wells is seldom used for a large city water supply

because :
(a) the water so often containg harmful bacteria. . T/ SR ( )
(b) the water containg so much sediment, ’ be o ( )
(¢) the water generally contains dissolved minerals. Coocmeeen )
(d) the supply of water from wells would be sufficient. s AR (R
(e) the water ig generally very hard. B e ( )

o & K. GEN, HCI TRSTS X-—3 [ 33 ] Copyright by Ameriean Book Company



Answers Score
4, Distillation might be used to make ocean water fit to drink because:

(@) the boiling would kill any harmful bacteria that might be present. [ . ()
(b) the dissolved salt will not vaporize at the temperatuée of boiling water. be e { )
(¢} the heat destroys the salt and minerals in the water. | Commmmee { )
(d) only the water evaporates and is condensed again in a separate vessel. 7 A ( )
| (e) the process is the same as nature uses in the water cycle. € e ¢ )

5. It ig the obligation of every good citizen to be careful in drinking water
about which he knows nothing because :

(@) he might contract a disease which would start an epidemic in hig

community. R ( )
(D) he might be in severe pain for a few hours. [/ { )
(¢) he might be unable to eat his regular meals for a few days. G «
(d) he might cause his parents much inconvenience, expense, and loss of ‘
valuable time. A ¢
(¢) he might cause considerable community expense trying to find the .
cause of his illness. € oo C

6, The eycle of water in nature occurs because :

(a) heat causes water from bodies of water to evaporate into the air. 7 A ( )
(b) air currents carry the water vapor up to great heights, b e ( )
(¢) water vapor will condense when sufficiently cooled. Co e ( )
(d) the salt in the ocean does not evaporate with the water, doo ( )

(e} gravity pulls the drops of condensed water vapor to the earth’s surface. . e

Uepyright by Ameriean ook Company [ a4, ]



LK)
Resulte of Test VI
{Our Clothing)

Teble VIII shows the per cent mede by esch pupil in fTemt VI.
ﬁgmm 6 shows the ranking of each palr of 1pup_ﬂa in Test VI with each
other end with the other pairs. It also shows the medlans in each olaes.

The highest per vent, ‘6ighty—aix5 was made ISy & pupll io “iﬁlo lesture
olass, while the highest ﬂéora made in the oxperimwtai clasg m sevanty-
six. The lowest per cent, Pifty, ﬁmx also made in the lé&m;e class, The
low 'per oent' in the experimental oluss was fifty-two,

o The ﬁar conts of ten pupils in *bhe leooture class sxqbedad the per
sents of el pupils in the experimental olass with whon they were paired,
and the other ten pupils in the axpérim’enﬁal, ala;w exceadad the other ten
in the leoture o¢lass with whom they wer e peired, :

In pair nina'&e pupil in the lecture class qn'ecemﬁ the pupll in
the experimental olass by eleven per oeni:, mi} in pair §ig)n’hem ‘ahe‘pupil
in the lecture cless exeeeded the pupil in tha;fiaxparimmﬁul olass by sight
per cent. ' “ |

In this test the mediang of the two classes wers nearly ﬁha game ,
the difference being only mqyper pent, Since this is not a significant
difference, the result;s of the test wnﬁld in&icaﬁ i:hara‘ia' little differ-
‘énos in the methods of teaching. As far ae ’hhi,a atudy van show thls unit

may be taught by elther method with practically the save results,



TABLE VIIY

SCORES MADE BY FUPILS IN YRST VI
(our ciptuING)

LECTURE
Noms Nema
Palr : of Per of Per
Tuwber Pupil Cent Pupil Cent
1 ﬁp _TQ ' 71185 "rl F'& 68! ?5 .
2 BN, 72.80 D.H, 86,86
¥ K.B. 70,00 ALK, 76.25
4 2.5, 68,78 V.H. 61.28
6 R 67,50 R.W. 82,50
é BuBa 68,78 AW 82,60
7 D.8, 88.00 M.B. 82.80
& ¥ H. £5.00 E»B. 86,26
9 BuW. 70,00 MW, 76,25
10 w.0,. €8,76 DB, 66.00
11 Ca 8y T1.80 D0 61.28
12 B.&. 85,00 BDe B7.890
18 - B-I’m’-‘ 81,28 D.Y. T8.80
14 I.p. . B8.22 B.8. 62,850
15 Doc" 50!00 RaWo 68;\76
17 K.8, 68,50 0% 7878
18 WeH. 78,78 J.84 70,00
19 HoEa 80,00 GeKo 28,76
20 B.G, 86,26 W B2.80
Hedlan 68.00 88.04
Hean 68.74 64,40
Range bO~88 B2+76
q,un . 5»63 6! 31

Read Table thus: In Pair 1, pupil "M.T," made & poore of
71,28%; pupil "7,7.," the other member of the pair, mede
88.75%, Resd in like marmer for succeeding pairs,



Legend

Lecture
Hxperimental

pair Number 35
©0 —F= = |
‘ e o ]
18 : i =
= N
11 = I 2
2 ' =|
1
9
10 ]
Read Figuwre thus: the mem=~
T — == ber of pair 20 in the leoture
= class made a score of 88, the
—= pupil in the experimental
= = class mede 52, The median
L , of the lecture class was 85,
1= 1 4 eand of the experimental, 66.4.
4 =
13 : =
19 - =
6 —~—,=£—-\.
14 L
[ s o e Lo T |
8 ————— = =1
E e —————— |
16 s fe———— — ' )
15 —— e 1 &
Percents I ! l I l ’ l 1 ] I
10 =0 30 40 50 60 70 80 90 100
Figure 6

Renking of Pupils in Test VI (Our Clothing)
(Scores of pupils in lecture olaes in descending order)



NAME

36

.
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o CLASS DATIE TATING
OUR CLOTHING: ITS SOURCES AND CARE
UNIT VI SET X  TEST I
Direcrions. Indicate which of the following statements ave true or false by marking out
the reply you do not want. T equals True. F equals False,
Answers Score
1. Our clothing comes from plants and animals. 1. T P« )
2. Wool fiber appears scaly under the microseope. 2. T I )
3. Cotton fibers appear to be smooth under the microscope. 3. T F )
4. Felt is formed from cotton fibers. 4. T I ( )
5. Rayon and silk both are formed by the silkworm. 5 T F ( )
6. The skins of young sheep and goats arc used for making gloves, 6 T I ( )
7. Rubber is the bark of a tree. . T T ()
8. Sweating is a means of cooling the body. 8 T roC )
9. Eating ice cream when one is hot cools the skin. 9, T o ( )
10. The body loses heat by conduetion, convection, and radiation. wT T ( )
11. Dark clothes are warmer than light ones because they absorb the sun’s

rays instead of reflecting them, 1. T Fo( )
12. Soft water can dissolve grease. 2.7 F ( )
13. Water containing caleium carbonate eannot be softened. 3.T F ( )
14. Hard water comes from sandy soil. 14, T P )
15. Ammonia will often remove acid stains. 15. T F )
16. Use aleohol to remove blood stains. 16. T F ( )
17. Bleaching is a chemical action. 17. T I ( )
18. A direct dye can be held in a cloth without the use of chemicals, 18. T F ()
19. Dry cleaning is best performed at home with gasoline. 9. T F ( )
20. Bleaching powder should never be used on silk, 2.T F ( )



NAME , CLASS DATE RATING

UNIT VI SET X  TEST II

DirecTions. In this test you will find a List of words ahove s list of statements.  You
must pick out from this list some particular word that will fit a particular statement,
Place the letter of the word that matches in the space to the right of the sentence.

Evaporation N. Cambrie T. Bleaching powders.

A. Hydrogen peroxide H.
B. Poor conductors 1. Bleaching 0. Hemp U. Congo red
" Q. Celluloid J. Rayon P. Perspiration V. Cellulose

D. Mordant K. Gin Q. Temporarily W, Good conductors
BE. Permanently L. Rabbit R, Cell X. Lrmine

F. Solvent M. Carbon tetrachloride S, Goud convectors Y. Fox

G. Coal tar

Answers  Score

1. A compound very useful in removing oil from fabries. | S (
2. A kind of plant fiber used in making rope. 2 e (
3. The kind of hard water which may be softened by boiling. 3 o (
4. The machine used for removing cotton seeds from cotton fibers. 4 o (
5. A kind of fur commonly used in making felt for hats. S
6. The substance from which most artificial dyes are obtained. . (
7. What the woody substance in plants is called. (R (
8. The name given to artificial silk. 8 e (
9. The process by which the skin of the human body is cooled. 9 en (

10. The process by which light-colored fabrics may be made pure white. 10, oo (

11. A substance which will combine with the dyestuff to produce a fixed color. 11, __oe-- (

12. A liquid which will dissolve other elements or compounds. 12 oo (

13. The kind of clothes through which heat does not easily pass. 18, e (

14. A compound which may be used in bleaching wool or silk. 14, e (

15. A kind of cloth made from cotton. 15, e (
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NAME CLASS DATE RATING

UNIT VI SET X  TEST III

Directrons.  Study each diagram carefully before filling out the blanks at the right.

The diagrams represent the appearance of certain fibers under the compound microscope.

Fill in spaces at the right the words that belong to the numbers.

1 2 3
Study the diagram and fill out the numbered blanks 1. _oooomoooooao e ( )
in the corresponding numbered spaces at the right.
: D e ( )
B e ¢ )
S ¢ )
B e ¢
B e C )
A ¢ )
. , . 8. e ()
The side toward the window will be (5) -~ -- becauge
of greater (6) .. by (7) ---~ of heat on that side. o ___________________ ... .. ( )
Actual radiation may be the same from (8) .- sides " ( )
of the body but the wall returns more (9) ... by ~ "~ TTTTTTTTTTTTTTTTTTTIT ,
(10) -..-. than does the window. 11, e e ( )
Solve the following problem by placing the appro- 1% ()
priate words in the numbered spaces at the right. PomemnmmmosTmoomoomemTes
You wish to make soap. For this purpose you g3, .. oo ¢ )
must have (11) —-_- and (12) ... Heat the (13) ---- ) ( )
from the solution of (14) -... in it, add hot water from 14 oo mon oo m e
time to time. If now common (1B) ... is added, the 5 .. ( )

soap will separate and come to the surface.
Copyright by Amerienn Book Company [ 37 ]



"4 VTR
NAME CLAN L EINTE_BATING

UNIT VI SET X  TEST IV

Direcrions. In each group below is a partial statement followed by five phrases, aay of
which will complete the statement. Write yes alter the stalements which are frue and
no after the others. All, any, or none of the completions may be true statements,

Answers Score
1. Fabrics made from pure silk :

(a) may be identified by holding a piece of moist, red littnus paper in the

smoke given off by a burning sample. T S {
(b) should never be bleached by the use of chlorine. B o {
(c) may be dissolved in a solution of sulphur dioxide. Comemmemn {
(d) contain a large percentage of cellulose. T N
(e) give the odor of burning feathers when burned. A (

2. Wool bathing suits are considered more hygienic than those of other ma-
terials because :

(@) wool is a poorer conductor of heat than most other fabrics. S
(b) woolen fibers are stronger than fibers of other fabrics. (R
(c) the best kind of bathing suits on the market are made of wool. A (
(d) wool does not lose its absorbed moisture by evaporation as rapidly as

most other materials. doceeaa (
(e) wool absorbs moisture more rapidly than other fibers. T

3. Carbon tetrachloride can be used satisfactorily to:

(@) remove ink spots from a white linen handkerchief, - S
(b) remove iron rust stain from a white silk dress. /N (
(¢) remove an olive oil spot from a dark woolen dress. Lo (
(d) remove a, syrup spot from a blue serge coat. ;A (
() remove a butter spot from a silk tie. T (
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Answers Sc

4, Soap:

(@) might be made from cottonseed oil and lye. Qo oo {
(b) inits finished state always contains some free fat and free Iye. D o (

(¢) whieh is to be used for washing silks and woolens should be made from
an acid rather than a lye. B T

(d) can be used to prevent particles of oil from rising to the surface of the
g water in which it is mixed. 7 A (
(e) is an emulsion of fat ancf lye. € oo (

5. Rayon fibers:

(a) would be as good as silk fibers for making a strong fishing line. e oo (
(b) would be better than silk fibers for making underwear for use in a hot

climate. s R, (
(¢) will absorb water more quickly than silk fibers. € e (
(d) will hold as much water as silk fibers. deooee (
(€) might be manufactured from wheat straw. A

6. Fabrics made from cotton:

(@) are of animal origin. i (
(b) give the odor of burning feathers when burned. ;S (
(c) are composed of cellulose. O ¢
(d) will dissolve in a 5% sodium hydroxide solution. 7 A (

() absorb perspiration more rapidly than wool fabrics. € e (
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NAME CLASS DATE

RATING

UNIT VI SET X TESTYV

Drmecrions. After considering the facts given below, mark all conclusions which might

be satisfactory with yes and all which would be unsatisfactory with no.

HEYOW >

=

o> o

A farmer has several gallons of blue and yellow paint.
He wishes to paint his house white.
He does not have the money to purchase new paint.

He noticed that his wife used bluing in washing clothes to make yellow clothes a pure white color.

He read in a paper that blue and yellow are complementary colors.

He looked in an encyclopedia and found that complementary colors are any two colors which

when added together give white light.

Paint his house blue with the intentions of covering it with a coat of yellow
paint so that the final result would be white.

Mix together his blue and yellow paint to get white paint.

Ask his neighbor what he would do and aet upon his advice.
Refer to his encyclopedia to find whether mixing paints give the same
results as mixing lights.

Experiment with the mixing of blue and yellow lights.

Experiment by mixing a small sample of the two kinds of paint to see
whether it would be white.

Try mixing a small sample of his little girl’s blue and yellow water colors fo
see if it would produce white.

Answers Score

Loomnen ¢ )
2 eeeees ¢ )
e ()
4o ()
SRR ()
A -~ )
Toemmeen ¢ )

Dimrmcrions. Indicate which of the following conclusions might be reached from the
data. One and only one of the three is correct. If A is correct, indicate by showing the

test to be used. If either B or C is correct, indicate by a X.

i B o

>

&

C.

A merchant wishes to tell whether a piece of cloth is pure wool or if it contains some cotton.
He knows the following facts:

Wool burns with the odor of burning feathers.

Cotton burns with the odor of burning rags.

Wool will dissolve in a lye solution.

Cotton does not dissolve in a solution of lye.

Cotton will absorb moisture more quickly than wool.

The smoke from burning wool will turn red litmus paper blue.
The smoke from burning cotton will turn blue litmus paper red.
A microscope is not available.

The data above is sufficient. Write in space at the right the number or
numbers of the data given that the merchant would use.

There is a test which might be used, but the above data is not sufficient.

Tt is impossible to distinguish cotton from wool when they are woven into
the same cloth.

Copyright by American Book Company [ 40 ]

Answers Score .

Ao )
B ()
Coceeeem ()



&7
Repulte of Teat VIY

(Light)

lable 1X shows the per cent made by ench pupil 4in Test VII, while
Figure 7 shows the ranking of esch palr of pupile with emoh other and with
the other pairs. It also shows the medisns of each clens.

The highest per cent wag eighty~four, and it was made by & pupll in
the lecture¢ class. The highaat #oore In the experimentel olase wus seventy-
four, ten per cent less than the high per vent in the lecture oless., The
lowest per aant.ffortywtwq;,mas mede in the experimentsl class; the lowest
soore in the lecture clase wes fifty per cent,

The per cents of thirteen pupils in the lecture olaes exceeded the
per cents of the thirdeen pupile with whom they were paired in the experie
‘montel oless. For one pair the per cents were the same, and six pupils of
the ok@arim&nb&l clase exceeded the eix with whom they were paired in the
lecture olass,

To pair number nine (identicel twine) the pupils made the same per
cont o the tewt, while in pair eighteen thd‘pupil in the sexperimental class
excesded the pupil in the levture olmss fourteen per cent.

| The medien of the leoture olass excesded the median of the experi=
‘mental oless by #ix per cent. This difference is not a signifiocant difference,
but is 1ikely to be s little mors tha ohmnce.

The resding material in thisz woit included many new terms, and these
terms wore inoluded in the test. In coneidering the ‘two methods of tesching
it 15 poseible that materisl of this nature would be glven more attention in

e leoture olase.



38
Experimen ts thet were peformed by the experimentsal olass wore well
i1lustrated emd explained in the text, The results of this study would
indioate that the expmr'immtal class bad feiled to spend emough time on
textbook material in their atudy of this unit,



TABLE 1%
SCORES MADE BY PUPILS IN TEST VII

(L1caT)
LECTURE ' EXPERIMENTAL .
Weme “ Neme
- Palr of  Per of Por
Humber ~Pupll . Cent “Pupil  Cemt

1 W1, 71.43 L T F 58,867
2 BN 74.28 DM, 64,28
4 B.K 60,00 | V.H. 42,86
5 K&G’a» . 73.86 i RﬁW' 45071
8 B.,8, . 68,89 AN, 50,00
7 D.8. - . EB,.88 M.B. B7.14
8 ¥.H, 82.86 B.5, 58.57
9 B.W, 71,438 MW, T1.438
10 W0, 84.29 D8, 86,71
11 e.8. 61,54 D.C. 70,00

12 Bﬁﬁo 50.00 Duna 45- 71 !
13 B.He 80,00. DY, 58.87
14 I hpﬂ : Bo .OQ EQSw 64.39
l‘ﬁ D um, 78,87 “RoWa . 8l.48
17 S K.8. T 84,29 Rels 87.14
18 W.E. 87.11 g8 T1.43
19 H.Ke B52.89 . § G.K. 48,68
20 R.0. T4.29 W 45.71
Median 82,01 56,04
Hoan 85,46 56.9%
Renge 50«84 : 4274
S QD 8,44 8.16

Kead table thusgs In Pair 1, pupil "E.T7." mede & score
of T1.4%%; pupil "P.F." the other member of the palr made
68,67%, FHead in like msnner for succeeding pairs.



= Lecture
Experimental

40
#air Number
‘_i)__.Eiﬁ, ; j==;5;===if§ ==
2——E§ = l —]
20 = =
=— =
5 ”‘i . *
1 - =
9 -__E——=== |
6 e e —— 3
17 e _
) = =
3 __E: == "
11 i
‘ el Read Figure thus: the member
: 19 y of pair 10 in the leoture
1 - class made & score of 84, the
. pupil in the experimental
4 = T 3 class made 65, The median of
; = the lecture class was 62.1,
N . and of the experimental, 56.4.
P =
T ]
— ——y
j 19 L =]
L1z =
5 F - |
7:' 16 : : — = |
% Percents ' l l I I “l 1 I
L 10 <0 30 40 50 60 70 80 90 100

Megure 7
Renking of Pupils in Test VII (Light)

(Seores of pupils in leoture class in descending order)




NAME CLASS DATE

S ol

RATING

LIGHT
UNIT VIIL SET X  TEST I

DirecrioNs. In the test below you will find a list of words above & list of statements,
You must pick out from the list some particular word that will it a particular statement.
Place the letter of the word that matches in the space to the right of the sentences.

HO=SEESO® >

© ®

10.

11

12

13.

14,

15,

Opague I. Red Q. 186,000 miles per hour X,
Illumination J. Incandescent R. Candle power Y.
186,000 miles per second K. Radiate 8. Transparent Z.
Ultra-violet rays L. Tungsten T. Reflection AA.

. Foot candle M. Real U. Violet BB.
Translucent N. Astigmatism V. Blue CC.
Black O, Newton W. Platinum DD.
Refraction P, Lens

An object such as glass which transmits practically all h'ght.‘

The color given by the longest light wave which affects our sight.
A mineral commonly used for making electric light filaments.

A defect of the eye caused by an eyeball which is too long.

To give off in rays.

The kind of image which cannot be received by a screen.

White hot or glowing with heat.

The bending of a beam of light.

The great English scientist who first believed light consisted of small par-
ticles given off at great speed.

The speed of light in air.

A substance through which no light passes.

The color of objects which absorb the most sunlight.

The unit used in measuring the intensity of light at a certain point.
The part of a camera which causes the image to foeus.

The part of the sunlight which causes sunburn.
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Unreal

Near sightedness
Huyghens

Thorium

Infra-red rays

186,000 feet per minute
Far sightedness

Answers Score

Looeoeee ¢ )
% ceeme ¢
R ¢ )
4ol ¢ )
A )
R ¢ )
(A ()
8 womeeen « )
0 womeenn ¢ )
10, o cmee ¢ )
1, o ¢ )
12, -ooene- ¢ )
18, oo ¢ )
M ooone )
R ¢ )



NAME CLASS DATE RATING

UNIT VIIT SET X TEST II

Directions. Study the diagrams carefully, then fill in the blank spaces at the right.

Answers
Name the parts of the eye by putting the letter
opposite the name,
1. Optic nerve L e
2. Retina 2 e ——————
3. Fluid Bt e ———
4, Iris B e e
5. Lens B e e (
6. Sclerotic B e ( )
7. Pupil A ()
8. Choroid 8. e ()
9. Cornea 0. ¢ )
If a 144-candle power lamp is placed at A, the illu- 10, o mo o meemceeeee ( )
mination at B will be (10) ... foot-candles, at C,
(11) ... foot-candles, at D, (12) -___ foot-candles, and 11, <omm oo ooomoomooaaan ()

at E, (13) ... foot-candles.
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NAMI CLASY DATE RATING

UNIT VIIL SET X  TEST III

Dmzperions. In each group below is a ‘pfn‘tial statement followed by five phrases,
any of which will complete the statement. Write yes after the statements which are true
and no after the others. All, any, or none of the completions may be true statements.

) . Answeré Score
1. In making an electric lamp

(a) all oxygen is removed from the bulb to prevent oxidation of the fila-

ment. : e ()
(b) frosted glass is used because it transmits diffused light. ' [/ ¢ )
(¢) a material must be chosen for the filament whieh offers no resistance or

opposition to the flow of electricity. G mmmemm ( )
(d) tungsten is often used for the filament because it can be raised to a very

high temperature without melting or breaking. Qoo ( )
(¢) the bulb is often filled with nitrogen because it aids the filament in :

burning. : € emmen ()

2. A blue serge suit:

(a) gets its color from the light waves which it reflects. O e ( 7 )
(b) reflects only the blue rays from the light. ' | ( )
(¢) will look black in artificial light which contains only blue light WAVES. G eomooen ( )
(d) ‘absorbs all of the blue rays from the sun’s light. A oooaes ()
(¢) will look black in artificial light which contains all of the colors of the

solar spectrum. ' B e ( )

3. Light which reaches:

(@) our eyes from a fish under water has been refracted. By wemmmem ( )
(b) the film of a camera in taking a picture has been refracted. [ T ( )
(c) our eyes from a piece of coal has been absorbed. Coocmmmemee ()
(d) the earth from the sun on a cloudy day is diffused. R )
(e) our eyes from a piece of black cloth has been reflected, 8 e ( )

[ 43 ]
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Answers Score

4, Reflooted light :

(a) travels about 186,000 miles per second in air. L AR (
(b) enables us to see a piano in a lighted room. A [/ S |
(¢) enables us to see the pictures in a book. Co o (
(d) explains the images which can be seen in the surface of a quiet: lake. de oo (
(¢) enables us to see a burning match in an other\;‘rise dark room. - (

5. Modern homes commonly use a diffused method of electric lighting because :

(a) it is the most economical method. F F (
(b) there is little glare from this system of lighting, b, .. (
(¢) opaJ or frosted glass shades are more attractive than other kinds. Co e (
(d) less electrical energy will be used for the same amount of light at any

one place in the room. 7 A {
(¢) diffused light prevents astigmatism., € oo (

6. In order to take pictures with a camers:

(a) the light must pass through a concave lens. e T (
(b) the film must be covered with a chernical which will make a chemical

change when light strikes it. A b oo (
{(¢) an unreal image must be formed on the film. ‘ Co moeme (
(d) light must be striking the object to be photographed. 7 S
{e) the shutter must always be left open more than ¢ of & second. € e (
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CLABY DA'TE

RATING

UNIT VII

SET X  TEST IV

DIRECTIONS,

In the test below you will find at the left certain statements and at the

right certain phrases. You are to pick out from the list at the right a particular phrase
which matches a particular statement. Place the letfer of the proper phrase in the

space at the right.

Statements

. Huyghens believed that man re-
ceived the sensation of light be-
cause “

. It is often possible to see images
in the surface of a lake because

. A blue serge suit appears black
in ordinary artificial light because
. A tungsten light is more efficient
than a carbon light because

. A convex lens is always used in a
camera because

. Black clothes are warmer in
bright sunlight than white clothes
because

Copyright by American Book Company

Mo @

RN =

5 EY o wp

Phrases
they are poorer conductors.
ether vibrations started by lumi-
nous bodies reach the eye.
the film can only be affected by
an unreal image.
of regular reflections,
it may be heated to a higher
temperature.
a blue color changes to black at
night,.
they transform more light into
heat.
it is necessary that a real image
be formed.
its light is better diffused.
of the unthinkable speed of light,
light is refracted when it passes
through water.
it receives no blue light from
such a source.

[45]

Answers Sce



NAME CLASS DATE RATING

UNIT VIIT SET X TEST V

Dimecrions. Read the problem over carefully, then in the blank spaces at the right
fill in the words which complete the sentences below.

Three men, Mr. A, Mr, B, and Mr. C, are planning the illumination of their new homes. Mr. A
uses indireet lighting, and puts in bulbs of a candle power which seem to him to malke his home well
lighted in all parts of the various rooms. Mr, B uses lamp shades which give diffused lighting.
He fills all of the sockets with 150 candle power lamps because that was the kind of lamp which a
lamp expert recommended to a neighbor when he had planned the illumination of his home. Mr.C
uses direct lighting. e uses frosted bulbs. By means of a foot candle meter he chose bulbs of a
candle power which gave the proper supply of light at the various places where light was used.

Answers Score
Mr. (1) ---. used the most scientific procedure in 1. oo oo ( )
planning the illumination of his home. The bad effects
of (2) -_-- which often come from direct lighting were 2. o iicemeemaaa- ( )
offset in Mr. C’s home by the use of frosted bulbs. ‘
The least economical method of lighting was used by 8. oo ( )
Mr. (8) ---_. In illuminating a home it is more im- :
portant to have the proper amount of light at the 4. oo ooimeaooe ¢ )
place where it is (4) .-~ than at the (5) ___.. All
factors considered, it is probable that the home Of 5. coeom oo oeeemeee ¢ )
Mr. (8) ---. is the most properly illuminated. ( )
B e ————————
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Results of Temt VIII
(Porsonal 'Heu‘lth gnd Our Environment)

In Teble X the per cent made by esch pupil is shown a“o_'r Test VIIIL.
Figure 8 shows the ranking of each pair of pupils in Test VIII with each
‘other snd with the other mir#; Tt algso shows the medisns of each ¢lass
in the test, .

In this test the hig,h@st.per oent was nim*hy-«aix,.,ﬁhioh wes made
by & pupil in the lesture al‘a,_sa,‘ T!;e higheet socore in thuﬁiber.immhul
elass was ninety-two, The lw&zt goore was also made in’ tha ,1ou£u‘ra elass)
it wes fifty-seven, whila the idwaat in the experimental was 'six‘cy.

The per gents of eleven pupils in the experimental c.l‘ass exoeeded the
per cents of the eleven pupils wlth whom ’bhéy were palred iﬁ the e¢xperimental
elasgs, and in the other nin§ peira the per cents of the pupile in the leoture
slass were higher than those with whom they were paired in the experimentsl
olass, |

In pair number nine the pupil in the experimental class exceeded the
other by a margin of five per cent; and in pnir number eighteen & margin of
twenty~seven per cent separated the two, in favor of the expsrimental olass,

In this unit the leocture cless exovesded the experimental oless by three
per cent, This difference is slight end not significent, The type of material
that was oovered in this unit is not of an experimentsl nature; there were few
experiments to be worked by sotual experimentation. The experimental olass
had more time to spend on texthook materiesl and were doing nearly the same
kind of work as the lecture group on this unit.

In oonasidering the pature of the material in this unit one would expeot

nearly the ssme results from both groups.



TABLE X

SCORES MADE BY PUPILE 1% THST VIII
(PRRBOWAL HEALTH AWD OUR ENVIRONMENT)

| | mpmRnveRTAL
Heme s Heme
Faly of Par ‘ of - Per
Fumb ey Puapdll  Cent | Pupil . Qant
2 Bl 86.88 DM 87,69
3 K.B. ‘37'@3 ] ALK, 70,80
4 8K, 86,20 Y.H. 74.14
g R.G. 88,68 ' RW. 88,86
8 Ba8a 84,48 ‘ MY 86,97
7 bl&l ' 83;?& ! ﬁ-B‘ 3?(@3
B Walls ?vn“l : Engn 89.66 '
2 B, 79,81 ; Mo, _ 84.48
1\0 . 'ﬁ‘p‘@- 56.55 i ) ﬁtgi 83981
b | a8 B4.52 :' DG o 98 w10
12 B.8. 76,80 || D.D. 80,71
13 BB, 86,20 | DN, 86,93
4 L.P _ - 78,90 , Be8y 82,21
15 DG 80,85 | R., 87,95
16 P.K. 67.2¢ | RE. 76.20
7 K.8, T7.89 E.Ts 7R48%
18 Wl ) 57:11 i Je8s O B4.48
20 Bl B7.98 ! O ; ?3.&1
Hesn . 81,87 i 79,94
Renpe 57-98 ,i 80-92

-Q.B. Q*% . . : 'h(W

Reud table thus: In Pair 1, pupil "M.T." meds & soore of
84,04%; pupll "1.F." the other member of the pair mede
81,05, Rewnd in like mauner for suoceeding peirs.



Legend

T 10

, i Lecture
' _ | Experimental
v 4
Pair Nunmber 4
Z — =|
15 =
3 ‘
20 = "
‘ ’ Read Figure thus:
’4 the member of pair

10 in the lecturs
Lk e r— class made a sgore
of 96, the pupil in
the experimental

=

1 : ) class made 82. The
6 e median of the lecturse
= class was B84.4, and
: S— of the experimentsl,
11 . = =) 81.6.
n = ——— »
9 — bt
17 = — =)
L4 1 -
12 = = =
16 _E — -
18 ] R
Prrcents 4 l l l l I l l , l
1 20 30 40 50 60 70 80 90 100

Figure 8

Renking of Pupils in Test VIIT (Personal Health end
Our Environment)

(Scores of pupils in lecture oclass in descending order)



NAME e OUABS U DATE RATING

PERSONAL HEALTH AND OUR ENVIRONMENT
UNIT VIIIT SET X  TEST I

DIRECT-IONS. In this test you will find a list of words above o list of statements. You
must pick out from this list some particular word that will fit a particulny statement,
Place the letier of the word that matches in the space to the right of the sentence,

A, Petri dishes G. Chioroform M. Chicory
B. Headache H. Aleohol N. Adulterant
C. Hygeia 1. Iodine 0. Cancer
D. Baccharin J. Strychnine P. Palmolive soap
E. Cottonseed oil K. Apoplexy Q. Kaffee Hag
F, Glucose L. Appendicitis R. Fly traps
Answers Score

1. Traps in which we collect and study bacteria. ) P, ( )
2. The basis of many patent medicines used as home remedies. 2 e ( )]
3. A drug which may be used in patent medicine, and yet need not be dis-

closed on the label under the present law. F R ( )
4. A disease sometimes resulting from excessive use of alcohol. 4 ( )
5. A chemical into which saccharin will dissolve and sugar will not. s R ( )
6. A disease which has never been cured by the use of drugs. | R )
7. An adulterant or substitute sometimes used for olive oil. T ( )
8. An adulterant commonly used in coffee. 8 e ( )
9. An impurity put into foods or other materials to reduce the cost of manu-

facture. L ( )
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NAME CLASS DATE RATING

UNIT vIII SET X  TEST II

Dirgcrions. In each group below isa partial statement followed by five phrases, any of
which will complete the statement. Write yes after the statements which are true and
no after the others. All, any, or none of the completions may be true statements.

1. Habits which would increase one’s health, efficiency, and happiness are:

(@) To discuss the unpleasant happenings of the day at the evening meal. @ —ooecoo (
(b) To take a 15-minute rest before and after each meal. [/ S (
(¢) To take a four-mile hike each evening just before dinner. Co e (
(d) To eat large quantities of meat and eggs every day. R (
(¢) To have a regular time each day for bowel movement,. € e (

2. A city should tax her citizens to raise money:

(@) for public parks. ‘ G meeeeem (
(b) for the inspection of all refrigerators used in the private homes of the
city. [ S (
(¢) for the disposal of ashes and garbage. [ A (
(d) for the inspection of all grocery stores. deoemeee (
(¢) for furnishing each child with playground equipment at his home. TR (
3. Tobaceo:
(a) contains a deadly poison called nicotine. O mommmm (
- (b) has an opiate eff(_éct. [/ . (
(¢) used in cigarettes has been proved to be a benefit to college students, Comemmmmm (
(d) smoking easily becomes a habit which is difficult to break. ' 7 A
(¢) has been proved to contain a narcotic drug. € mmaemee (
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Answers Score ‘




X - . . Answers 8¢
4. Some patent medicines advertised in magazines and sold in drug stores oore
(@) may legally contain as much ag 4 aleohol.

(b) may legally contain the poison, arsenie,
label.

R (
without disclosing it on the

By e (
(c) claim to be a cure for any and every kind of disease. Co e {
* (d) might cause those habitually using them to become drug addicts. Ao (
(e) contain nothing of any medicinal value, € e «(
5. Lasting habits of clean, straight, unselfish thinking :
(@) provide the best insurance for a happy, useful life. o A ¢ )
(b) may be developed by having plenty of work and play of a worthwhile
nature to occupy all of our time. [/ (
(c) are necessary factors in the making of a good citizen. . Commmmnnn
(d) are formed by never allowing ourselves to think any but clean, straight,
unselfish thoughts. dcvmnnn (
(e) will prevent us from entering certain types of work. B e (
6. Individual paper towels are used in our public schools !
(¢) because they cost less than roller towels. L T, (
(b) because they do not have to be laundered. Be e (
(c¢) to prevent the transfer of germs from one individual to another. Coommmnm ¢ )
(d) to destroy the germs which may be on the hands of those using the
towels, Ao (
(¢) because they dry the hands better than other kinds of towels. €0 o ¢ )
" v Amerioan Dok Clampany
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CLASS DATE

RATING

NAME

UNIT VIII

SET X TEST II1

Dinecrions,  In the test below you will find at the left certain statements and at the

right certain phrases.

matehes o particular statement.

right.

You are to pick from the list of phrases a particular phrase which

Place the letéer of the proper phrase in the space at the

Statements
. A moist cloth should always be
used for dusting because

2. Excessive use of aleohol is dan-
gerous because

3. Most headache cures are harmful
because

4. School lunches should be wrapped
in waxed paper because

5. The Pure Tood and Drugs Act
does not always prevent the sale
of adulterated foods because

6. Public city parks are healthful
places beeause

7. Many people buy and use food
containing harmful adulterants
heeause

8. Every bedroom should be flooded
with sunlight because

9. Plenty of green vegetables should

be eaten because

We should always use a handker-

chief when coughing because

[

10.

hpvight by A meriean Bool (!mmmny

B8 o w

Q 4

Mo 2 B p H

Phrases
of the vitamins which they con-
tain.
they contain drugs which depress
the heart action and deaden the
sensation of pain.
it gives protection from dust and
bacteria.
they are inexpensive.
of the limited power given the
Federal government.
it collects bacteria without seat-
tering them.
it lowers the resistance of the
body to disease.

. it is often used in patent medi-

cine,

it is one of the best germ killers
known.

they do not read and understand
the labels on the food which tells
of the adulterant or preservative
used,

it gives the woodwork a nice
gloss,

the headache is g sign that the
body is ailing.

it is the best way to keep the
foods from spoiling,

the air is nearly free from dust
and bacteria there.

of the danger of spreading bac-
teria to other people,

it is one of the best germ killers
known.

Answers Score

) ¢ )
2 - ¢ )
- N ¢ )
4 - C )
5 eeeam ¢ )
6. - ¢ )
[ ¢ )
8 o «C )
9 - ¢ )
10, ool ¢ )




NAME ‘ CLASS

DATE RATING

UNIT VIII SET X

TEST 1V

DIRE.CTIONS. Study the diagram carefully. Think back on any experiment or demon-
stration that you might apply to the solution of this problem.

I know that air passes into my bedroom window at
(1) ---. and passes out through (2) ---- because in the
experiment with the ventilation box air passed in
through the (8) _-__ holes and out through the (4) -
holes. This was because an equal volume of hot air
weighs (5) ---- than an equal volume of cold air.
Therefore the cold air comes in through the (6) ----
opening and (7) .--- the heated air out through the
(8) ... opening. This makes the circulation of air

we call (9) —--_.
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Answers Score
T NPT ¢ )
2 ¢ )
Br e ¢
4 ¢
B ¢
B oo «
T e «
8. e ¢ )
R ¢
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Regults of Test IX
(Diaaaw&s{"‘ ph‘&‘ How We Fight Them)

Table XI shows the per cent score mede by esmch pupil in Test IX, end
Figure 9 shows the renking of eamch pair of pupils with each "o’cher snd with
the other paire. It shows also the medians of each claess. 7 - |

The highest per amtj; niheb‘y, was made by a pupil in the experimental
class, ’l‘ﬁa highest score ix‘i‘ the leoture class was eighty-two, eigh% per
ot less than the highest soom in the experimen tal claés. ‘Thé lowest per
cent was thirty-one end was made in the leoture groups the I_I.cmd*b por cent
in the experimental ulase.'v@sl fifty per cent, nineteen per cent more than the
lowest score in the leoture class,

The per cente of mixtwen pupils in the experimentsl class exceeded
the per cents of the sixteen pupils with whom they were paired in the lecture
olags. In the other four pairs the pupils in the lecture class exceeded the
pupils in the experimental clasa.

In pair sumber nine the pupil in the experimentul vlass exeeeded the
puplil in the leoture cless by elsven per cent, while in palr eighteen &
mar gin of twenty-twe per cent sepsrated the two, ths scoi;@ being in favor of
the experimentel pupil,

In unit nise, "Diseases sud How We Fight Them," there was s signifioant
difference in the medisns of the two cladses, in favor of the experimantal
olass, 'The medisn of the experimentel olass was seventy-seight and that of the
lecture, sixty~two.

In this unlt muoh time was spent with the experimental group in study~-
ing beeoterie under the microscope to determine the difference in those that
ceuse the verious disesses. This study sesmed to oreate a desire on the part

of the pupll to learn more about vaselnstion, antitoxin, immunity, and the
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gauses and results of the more common disesses, The fact thet baoteria
gould be seen made the study of this unit mowt inberesting to the experie-
mental olass.

As far as this atudy goes, th@z“-intemst that ocan be’oreatod by the |
experimontal method of teaching would elearly indicate that it is the batter

method of teaching this kind 01’.“_ metorial,



TABLE XTI

SCORES MADE BY PUPILS IN TRST IX
(DISEASES AND HOV WE FIGHT MHEM)

LECTURE EXPIRIMENTAL
Reme ' Neme
Pair of Per | of Per
¥umber Pupil-  CGent | Pupil Gent
1 M7, 62,08 | 1R Bl.4s
3 K ﬁv‘ o 60&57 A E. 90900
8 jR&Gt ,70,‘30 RQWO' 50;00' ‘
7 D.§. 88,53 M,B,  TB.TL
3 H g& o 68 ,86 Epgi 87’14:
10 W.0. 58,67 D5 84,29
11 1% 8 77,14 DOy 88,87
12 B.8. 53,12 Dl S 84,20
13 B.H, 64,29 DY, 86,72
14 I.P. 68,87 E.S. 67,95
15 Ducﬁ ‘ . 74. 28 ‘ : ROW. . 83.&5
16 FoKe 62;‘&1 8. 60,00
19 K.K.p 61:-45 : ) GbK'U 64;28
20 Ra0x 74,86 h 62,88
Medien 62,06 78,06
Mesn 62,53 .47
Range 31-88 ' 50-90
Qs D B443 _ o 19;«35‘ '

Read table thus; In Pair 1, yupn "M, 7.” made & soore of
62.08%; pupil "r,F." the o ther mamber of the pair made
81.45. Read in like manner for succeeding peirs,



Lecture
wroerinentsl

Palr number

6

11

2

15

e

wtN

14

L7

13

g
1
]

Sy

18

19

3

10

12

16

7

4

49

Read Figure thus: tl
member of pair 6 in

the lecture class mac
a score of 82, the

pupil in the experi-
mental class made 65.
The median of the lec
clags was 63,5, and ¢
the experimental, 78.

Porconte

0

10

50

60
Flgure 9

|

70

|

30

20

100

Ranking of Pupils in Test IX (Diseases and How We Fight Them )
(Scores of pupils in lecture class in descending order)



NAME CLASS' DATH RATING

DISEASES AND HOW WE FIGHT THEM
UNIT IX SET X  TEST I

Direcrions, In this test you will ind o list of words above a list of statements. You
must pick out from this list some particular word that will fit a particular statement.
Place the letfer of the word that matches in the space to the right of the sentence.

A. Terminal I. Toxins P, Spinthariscope W. Dick test
B, Smallpox J. Hands Q. Schick test X. Typhoid fever
C. Yellow fever K. Meteorite R. A head cold Y. Concurrent’
D. Tuberculosis L. Trichina 8. Antibodies Z. Rheumatism
E. Cancer M. Diarrhes T. Microbrganisms AA. Deficiency
F. Sunlight N. Jenner test U. Mosquitoes : BB. Tlephantiasis
G. Degenerative 0. X-ray machine V. Diphtheria CC. Measles
H. Hookworm
Answers Score
1. A disease of unknown origin. ) Locaeeao O )
2. The kind of diseases caused by the breakdown of various parts of thebody. 2. ... ( )
3. One of the greatest natural enemies of germs. R ( )
4. The final disinfection after the disease is over, 4, o ( )
5. A common infective disease of the lungs. B ()
6. The first disease ever to be prevented by the use of vaccination. 6 cemeee ()
7. A parasite of the southern states which causes shiftlessness and ill health ‘
among the people infected with it. T oeeeee ( )
8. A disease caused by organisms which are carried by mosquitoes. 8 - ( )
9. The cause of all infectious diseases. 9 .. ( )
10. An instrument used in detecting infected teeth. 10, .. ( )
11. The common ailment which the first symptoms of almo% all child’s
diseases is like. ) R G|
12. The protective substances manufactured by the hody to protect itsclf
against the poisons made by disease germs. 12, e { )
13. The test given to determine whether children would take scarlet fever if
exposed to it. 13, oo ( )
14. A small parasitic worm which may got into our bodies through the pork
we eatb. | L ( )
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CLASS DATE

RATING

UNIT IX SET X TEST II

Directions. In each group below is a partial statement followed by five phrases, any of
which will complete the statement, Write yes after the statements which are true and
no after the others. All, any, or none of the completions may be true statements,

1.

2.

3.

Copyright by Amarican Book Company

The body protects itself against disease germs:
(a) by a covering of skin.

(b) by having corpusecles in the blood which are able to destroy germs.
(c) -by cells which secrete substances capable of making harmless the poi-
sons which the germs give off.

(d) by cells which secrete substances capable of destroying the germs.

. (e) by the production of antibodies.

Measles :

(@) is a disease with beginning symptoms much like a head cold.

(b) isnotin the contagious stage until after the body is covered with a rash.
(¢) have been made less dangerous by the use of an antitoxin.

(d) is a disease in which concurrent disinfection is of little value.

(¢) may leave the patient with defective eyes.

Rheumatism :

(@) may be caused by infections.

(b) might be caused by poisons coming from infected tonsils.
(¢) is a disease which afflicts only elderly people.

(d) is a deficiency disease.

(¢) might be remedied by extracting infected teeth.

[ 54 ]

Answers Score

T
b (
T (
/A (
€ e, ( '
- A (
b e (
€ oo (
Ao (
L (
Qo e (
b (
LA (
Ao (
R



NAME

CLASY DATE RATING
4. Yellow fever: ‘ Answers  Score
(@) might be contracted by sleeping in contaminated bed linens. L T ( )
® m?ght be contracted by being bit by the malaria mosquito. be e, { )
(c) might be contracted by being in the same room with o person having
the disease. '
Commmanen ¢ )
(d) is commonly carried from place to place by flies, v A ( 3
(¢) might be prevented by the destruction of all kinds of mosquitoes. € e { )
5. The bubonic plague :
(@) is often carried directly to man by rats. s S ( )
(b) has never been known to afflict people in North America, [ ( )
(€) is a disease common among rats. € ¢ )
(d) is a germ disease. s { )
(e) is often carried directly to man by fleas. - ¢ )
6. The common house fly:
(@) often carries typhoid germs on his feet. 1 P, ( )
(b) comes from the maggots commonly seen in horse manure and other
filth. ' be eeans ()
(¢) is the cause of the trichina worm in pork. Ccmnan ( )
(d) cannot breed and grow in the presence of borax. i N, ¢ )
(e) is a one-celled animal parasite. ' Be ( )
UNIT IX SET X  TEST III
Direcrions. Name the insect in the first space at the right and then label the stages
in the life history of this insect.
Answers Score
)
)
)

=
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NAME CLASS

DATE RATING

UNIT IX SET X

TEST IV

Direcrions. Study the graphs carefully before you attempt to fill in the blanks in the

numbered spaces to the right of the sentences.

Femaylvania |
2981 deatlis

72 l65 1891797162 185 3¢9 736 §75 563139
e Feb Yo Apr May Xme 3y fuas Sept Gck Wov Dec

The two graphs show similar conditions in two
widely separated states. In both states the climatic
conditions give a (1) ... (2) ---- when flies cannot
breed and a (3) -._. (4) --., when flies breed rapidly.
Since the (5) ____ (6) --__ of the fly takes only (7) -___
weeks in warm weather and since each female fly may
lay (8) _--- eggs, it is evident that the rise of deaths to
their highest point in (9) ._.. coincides with the
(10) ---- number of (11) ..__ during that month.
These graphs clearly show the relation between (12)..__
(18) ---. that may be spread by (14) .__. and the

actual occurrence of (15) ____.
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Answers Score
L N ()
S — ()
S ()
S ()
S ()
B e ( )
T e ¢ )
S ( )
9 e ¢ )
10 e ¢ )
1§ PO ¢ )
120 e ¢ )
18t e ¢ )
S U ¢ )
15, e (




NAME

CLASS DATE

RATING

UNIT IX

SET X TEST V

DimrcrioNs.

In the test below you will find at the left certain statements and at the

right certain phrases. You are to pick out from the list at the right a particular phrase

which matches a particular statement. Place the |

at the right.

etter of the proper phrase in the space

. The

Statements

. Ttis dangerous to go near a person
having an infectious disease be-
cause

. Teeth may become a source of
danger because

. The incubation period of a disease
is most important from a public
health standpoint because

. The antitoxin treatment if given
in time will cure diphtheria be-
cause

. Vaccination against typhoid will
be a preventive of that disease
because ‘

Anopheles mosquito  is
proven to carry malaria because

Copyright h'y Awmeriean Boak Company

# O Q W &

-

. specific

. malaria ig

Phrases

. doctors recommend it for this

purpose.

. droplets are scattered by mouth

spray to a distance of 3 or 4 feet.

. if you touch them you will get

the disease.

..a part of the life cycle of the para-

site is carried on in its own body.
antibodies are thus
formed in the blood which pro-
teets us against this disease.

. al that time a person may spread

the disease to others most readily.

. the antitoxin is most carefully

prepared and is sterile.

. we do not brush them night and

morning.

always found in
swampy places where these mos-
quitoes live.

J. basal pus pockets are often

centers of infection,

. it will neutralize or destroy the
toxin caused by that specific

germ.

Answers Score

1o ()
% e ¢ )
A )
4o C
A ¢ )
I « )
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Resulte of Test X
(Homes md How They are Kade)

Table XIT shows the per semt soore made by each pupil in Test X.
Figure 10 shows the renking-of sack pair of pupila in the same test with
oach gther sud with the other pedrs. The mediane of the two olasses sre
. 8186 ahown, oo |
T™wo pupile in the experimental clmss made the highest percent, ninety-
- éme, The highest score in tho leoture cless was eightyeseven, The lowead
por vent, forty-two, was mx&n in the leoture class and was thi*an per cent
lene %m the lowest éuwo‘ in the experimentsl olsss. |

The medisn of the lecture olags exomeded that of the experimentel by
#ix per omnt, This difference is not signifiomnt, but doss have elghty-four
chenges out of o hundred of being signifiocant,

The results of this test would indicste that the leeture method of
teaching proved most sucosssful in 'kéaching_ this unit, WNost of the material
iz a geneysl discussion type with few demonstrations. m;g demonatrations
wers disoussed and illustreted in the text, In the locture olass these
demonstrations wers explained and disoussed in olass by the imstructor, mnd
this seemsd 0 be more effective then eotually performing the -experimmﬁ as
was done by the experimental oless. This sdudy stows thet there ie a tendency
for the expurimentel group to neglect much of the textbook mmteriarl that ia
called for in the testm.

The per sents made by fourteen "leoture” pupils excssded those made by
the fortesn Yoxporinentel® pupils with whom they were peired. One palr mede
the sems soore, snd in the other five pairs the "experimental™ pupils excesded

the Ylsoture,"
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| In pair nine the pupil in the leoture clsss excesded the pupil in
the experimental class seven per aanﬁ:' in palr eighteen the pupil in the
experimental class exceeded the pupil in the leoture class four per cent.



TABLE XII

SCORES MADE BY PUPILS IV TEST X
(HOMES AND HON THEY ARE MADE)

LECTURE BXPER T VEN TAL
Feme . =~ Yome
Pair of . Per of Per
Wamber - Pupll  Cent || Pupil  Ceat
2 Y 1 o oM0,83 DK, : 64.83
5 K.B, . 81,28 AB. 68,66
4 8 tﬁj : 68; 75 ‘V;ﬁ,. . 3 62&50
8 R.G. 8%.83 RN, 78,17
6 B.B., T8.16 AW, - 48 .85
7 D8, 86,67 H.B, 81.08
8 ¥.H, 66467 B8 66.87
9 B.W. 77.89 B, 70,83
10 W.0, . 82,80 D& 58,33
11 C.8. 61.71 DL/ B5 .85
12 B8, 70,83 D.D, 504,00
13 B.H, 77.08 D.V, 88,78 .
14 I.P. 42,88 , E.8, 45,89
15 TuG, 85,85 || R, 01,67
18 W.H,  BT.80 || J.8, 91.67
19 H.K. 81,26 a.K. 58,83
20 R.C. 87.60 JW, 54,17
Median 71404 86,07
Mean 7.61 66,83
Range 42-87 45«91
Q. D 8,33 11.00

Read table thus: In Pair 1, pupil "M.7." mede a score
of 58.08%; pupil "L.F." the other member of the pair made
, 6{&;58%.‘ "Resd in like menner for a‘ucwadmg paira,
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Read Figure thus: the
member of pair 18 in
the lecture class made
a score of 87, the
pupil in the experi-
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NAME CLASY DATE

RATING

HOMES AND HOW THEY ARE MADE

UNIT X SET X TEST I

Direcrions. Indicate which of the following statements are true or false by marking

out the reply you do nof want, T equals True. ¥ equals Talse.

Ll A

o

© o N oo

10.
11.
12,
13.
14.
15,

The first homes were probably in caves.
Most public buildings of the Greeks or Romans were built of wood.
The safest type of earthquake-proof building is one built of bricks.

A kitchen should be large and roomy with plenty of distance between
the sink and the cupboard.

Trees are of little value for the home grounds because they take so
much good out of the soil.

The vent pipe in the bathroom brings in fresh air.

In the septic tank there are two types of bacteria at work.
Qak, hickory, birch, and beech are examples of hardwoods,
Wood treated with creosote resists boring ingects.

Sandstone is much used in building because of its durability.
Concrete was used in ancient Roman times.

Limestone is a necessary raw material for making cement.
Varnish and shellac are made of the same ma,terialé.

A bright tin surface, if exposed to water, will not rust.

Close-grained woods, such as birch and maple, do not need a filler.
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Answers
. T F
2. T F
3. T F
4. T F
5T F
6. T T
7“.1T F
8 T T
997 F
10. T T
11. T F
2. T F
13. T F
4. T F
5. T F

Score
(¢ )
¢ )
¢ )
¢ )
¢ )
¢ )
¢ )
¢ )
¢
)
¢ )
¢ )
¢ )
¢ )
¢ )



NAME CLASS DATE RATING
UNIT X SET X TEST II
Dirzerions. In the test below you will find at the left certain statements and at
the right certain phrases. You are to choose a particular phrase to fit a particular
statement. Place the leffer of the proper phrase in the space at the right.
Statements Phrases Answers Score |
1, Plain walls are better than figured A. they are easier to cut.
walls because B. there are so many wastes to be 1. _______ (R
2. The hygienic reason why a kitchen disposed of «jﬁ
should have all surfaces enameled C. they are more restful to the eye.
or tiled is because D. it looks better. 2 ()
E. it can be more easily kept clean.
3. Sewers are necessary because F. they do not cost much. E ()
4. A septic tank is a hygienic method Q. the bacteria in it decompose all
of sewage disposal because the organic matter. 4, .. ( )
5. Hardwoods are more useful for H. it has a baffle plate which strains
trim than softwoods because out the solid wastes. s N { )
6. Stucco is much used as & covering 1. they are more durable.
for small houses because J. it is waterproof, durable, and 6. _.._._. ( )
, cheap.
7. Paint is used in building because XK. it protects materials from oxida- 7. __.._._. { )
tion. :
UNIT X SET X TEST III

Dirgcrions.
numbered blanks.

Read the problem through carefully before you attempt to fill in the

You are planning to build & house in Southern California and will use wood in the eonstruction.
In the numbered spaces below place opposite the kind of wood mentioned the part of the house in
which that wood is used.

Wood Used

Hemlock or yellow pine
Oak or yellow pine
Redwood or oak

Spruce or pine
Redwood

Mahogany

Copyright by Amorican Book Company

Answers

Score

........... ()
___________ ()
........... ()
........... ¢ )
---------- ¢ )
........... C



NAME CLASS DATE RATING

UNIT X SET X TEST IV

DirgcrioNs. Study the pictures carefully before you attempt to fill in the numbered
blanks at the right. .

Answers Score

This diagram is to help understand the action of the ordinary toilet lush 1. —coen ¢ )
tank. If the flush tank is filled with water and one wishes to flush the toilet, 9 ' )
he will open valve lottered () e

! by means of lever lettered. () - A ¢ )
This allows the water to flow down- 4 oo ()
ward through pipe (3) ----- When -“_'"_ ¢
the valve closes again the water still
continues to flow until its level is B oo )

| lowered to the point (4) wooo,atwhich 7o -eneoe- )
] time the (5) ---- tube indicated by R )

letter (6) ---- becomes filled with (7) ---- and the action stops. As the water
level lowers, valve 8) ---- 18 opened by the lowering of the ball float at 9 —momemn )
() J—— This allows the city water supply to enter the flush tank at 10, ~------ ()
(10), —=-- through the pipe indicated by letter QR — As the water level e C )
rises, the part indicated by letter (12) ---- is raised and valve (13) ---- i o ()

closed at the time that the tank is filled.

13, e D)
Tn these two diagrams the traps are indicated by letters (14) ---- 14 e « )

and (18) —---. These traps use /f// /55/ )
' e 1t vent ’
(16) as a seal to pre f//é, | )
a7 ---- from getting into the K= ——=1
,”l/”r,//-o f //g
house from the (18) ----. The = )
pipe lettered A is known as & % @ )
(19) _... pipe and furnishes an D )
outlet for (20) ---- gases. )
[61]

‘Copyright by American Book Company



B8
Medians of All First Semester Tests

feble XII1 shows 'che madian for ench pupil of each pair in the
ﬁrst ten tests that oover the first amuﬁer's work,

Figure 11 shows the mnkim; of each pair of pupils with sach other
and with the other pairs on their medians for the ten tests that cover. the
first semester's work,

Figwes 12 and 13 ahow 8 comparison of the per cent soores of pair
pight snd palr eighteen in the firat ten tests.

fhe highest medien was eighbty-one and was made by e pupil in the
sxperimental class; ﬁha highest medien in the leoture olu.ac was eighty.

The lowest per cent in the exporimental oluess was 4 foy=twoy the lowest per
cent in the 1 eoture olass was also fifty~two.

The mediane of eleven pupils in the experimental olass exceeded the
- medlans of the eleven pupils with whom they were peired in the lecture olags.
In nine pairs the pupila of the leoture group pxoceeded the puplls in the

experimental claas,

In the ten tests considered here ke medisng in the experimental class

exoseded those in the leoturs class in five pases; they were the mame in

me test, snd the lecture olsss exceaded the experimental in four tests.



TABLE XIII

MEDTANS OF PER CRNTS MADE BY PUPILS IV TESTS
FIRST SEMESTER

Pair of Por of Por

Number Pupil  Qent Pupll Cont
1 MLT 80.8 STV, 66,9
s K,-Ea‘ o ?1 9‘? ) AQED 7244
& $~0Nﬂ 56»6 Vtﬁ- 5401
5 Rn [ P 7301 ! R, 60.3

6 ngi “ 8902 i ‘A»‘W- 53-7 '
7 D.8. 66,87 | M3, 81.08
8 ¥,H. 85.3 E.S. 86,87
9 ) ‘_ B OWI 76.47 u‘Wn 73A$ Co

10 W.0. 86,0 D.5, 68,7,
11 G-’G 34 68 .G Dncu 76&6
18 3.&'9 55&5 D.D- 58.:5
16 p.6. © 788 | R 81,0
18- FuX. 84,1 ' PR 868.8
18 ")W.'K‘ : 76:1 J.B a 75 L] 3&
20 ROy 80, JM, 54.8
Median: - 87,3 88,7

Meen 6.8 66,58

Range 52+80 §2-81

Qe Do 6,82 - 8.12

Resd table thuss In Pair 1, pupil "M.7." mede & score
of 60,6%; pupil "T.¥,," the other member of the pair,
made 86.9%. Read in like manner for sugoesding pairs.
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Figure 12 shows & comparisonm of ‘the two pupile who had the greatest
L variation in the control. The variation was in favor of the experimental
pﬁpi’l.
| 1t ia :tnterasting to nota 'hhat tha pupil in the leoture olass ex-
cu“ad the pupil in the oxperimantal olmn in four of the ten tests and was
omeeded by bha same yupil in the other six tests.
:t’hm'o were only two tests imn whioh there was s great difrerenee in
the scores of the tm) pupiia. This difference was found in teats eight and
nine, In commurin,g the m'&im alnss in these two tests, there was a slight
.‘diffurmm in favor of the exporimm’aai olasg in test nine., Since there was
[ uimificanﬁ difference in favor of the experimental class in test nine,
one twoul‘d expeot the axperimon*bnl pupil to exoesd the lecture pupil in that
test. In test oight the only explanation tha'b can be given for the results
is the fact that the pupll 5.n the lecture olawa was absent two days when
this wnit was being studied.



Legend:

Pelr highteen Pupil X —— Lecture I T 80
Pupil ¥—— Experimentsl w7 PN
Percents ’
90 T ¢
K
I
80

A

70 \Z
60 \{

N
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40

1 2 3 4 5 6 7 g 9 10
Number of test

Fgure 12
Renking of Pupile in Pair Bighteen in the First Ten Teats

Read Pigure thuer the pupil in the leoture olass made u soore of
74%, end the pupil in the experimental made 7T7% in test one. Resd

soores on suoceeding tests in like mmnner,
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Flgure 13 shows & ocomparizon of pair nine, the two pupile who had
the least wariation in the oontrol., 'This pslr was made up of identiosnl
twin girls. |

It 1s dntereasting to note that the experimental pupil exceeded the
leoturs pupil in four tests; the results were the same in one tost, and
the lesture pupil excseded the lecturs pupll in tests eight end nire as
mui the ocase in the rqqul‘&m‘hf pelr eighteen. This might be en indieation
thet nature of material has ‘amathing to do with the reeults obtained fyrom
the two wethods of ﬁoauhiﬁg. ‘

The modizm for ‘the lecturs pupil in the ten tests wes sixty-nine,
and for tha pupil in the axperimmtul clags it was gixty-four. This shows
'that a8 far as this pair goe# the leature method would be 8lightly favored

over the exporimtal v



Legend:

pair Nine Pupil X Lecture é2
Pupil Y —w— Experimental

Percents ‘

90 —

NV

70 S —

[~

60

50

40

1 2 3 A 5 6 7 8 9 10

Number of test
Flgure 13
Renking of Pupile in Pair Nine in First Ten Tests

Resd Figure thus: the pupil in the lecture olass made a score
of 87%, end the pupil in the sxperimental made 7% in test one.

Read soores on suoceeding teets in like wmamner.

!
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In each test the medisns, quartile one, quartile three, and quartile
doviation were considered in figuring the signifioance of the differsnces
in per ocents ln the med:iana af ench elaaa. Statistically, thom miegt be a
vuriation of aypr@ximtaly t:an per cent iu the madiann in order to have &
aig,nifiomt &ifferenae. In mly one of -t;he ten tuts that were gimn the
| firut amentor weore ﬂw wimiom gmat maugh ta be utzatiakiaally signifi-
‘,‘amt, md tha-b was in fmmr.:  £ +the mperimemsal slese, In ‘bnts fiva, wven,
and tan *bhe laatura olass exmedad the experimentel alaaa m m»dim per
. eents., In ﬂzxeao tents hha chmces ‘vmrn ninatybaavm, aightynaigh'h, and

eigh’cy—four mw of ong hwdr‘ed, ranpautiwly, that the dii‘fermms wore uig-

nimom’c, while in the o’chsr fhrea cuea where the expm‘immﬁal olaaa
nedians emeadad the leamre ulma medians, they wers sixtyw’cwo, nixty~ueven.
and uv&n’tzywix par gcent nigniﬁaanb. ‘rhin, of eouraa, 19 3.1“-.10 ‘batter
'bhnn chance., | | ‘

Any ahtiatiual diff@mmo 'batwaan the '!;wo olmm is m nppraoia’bla |
amount and not sipnifioant, | |

Test nine covered the unit "Msaases and How We Fight Them," In vthia
test the axyerimantal cslau omqedod the leoture slass by thirteen per cent
on the mediaus, Since this is a significmt differenss, 1t would indlcate
that the labaratory and experimentel method of tesching is superior to the
leoture mothod in teaching this kind of mteriel, while in teaching the unit
"How Water Sei'vez Wan ,* whicsh 1s unit five, the lecture method of teaohing
. seems to be the betber me#)wd:.

The study of this firnt uemahor would :\ndiomm there is no signifi«
osnt difference in two methods of temohing when the entire semester of work

is donsidered, but that there are advanteges in either method in teaoching
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aifﬁrmh kinds of material, Materisl such s thet wwnd by uu&*ia one,
"How to fontrol Our m%rm&mt, it &ix, "Oup Clothing,® ~and nmt nine,
"pigeases mnd How We Fip;M ?;‘hm,“ is dafinita&y oxpwimmml muﬁwul, Bo~
gording to this study. In tmm three unite there wes & mwrial difference
in favor of the nxpei“immtul method, It soems that the mtuw of the me~
terinl in these mits ia mmh ‘that the axpeﬂmmm. mﬁhm of tamhiug orsated
wore intereat, These thrm nuih sontedined qxporimernta‘l mp.terial thet was
not explained by the text md was worked out in the axpaﬂmwtal olau. .

In the five wnits where the lseture olase exoseded the experimentel
oless wost of the .uxparimw_mtwial was well illwbrahd“b&aiusrw
and mg;umu.in the text, | o

In the other two wite *ivhare thera m: nmﬁ » matord 61 di ffersce in
tha results of the tests, the m%rial aowaﬁ by the units wes mostly a
general disscusaiom of the w’b;yam.. | |

An far as thisz study goes, axpwimmw that are well 5.11\1&1::*&%& by
dimgreme sad figures and expleined by the author of the text ven be taught
by the lecture method to an adventege; tut metorial thet iz not {llustrated
a8 was shown in the three units mentioned above can be best taught dy the

oxper imental method,



CHAPTER TI1I
RESULTS OF TESTEZ FOR SECOND SEMESTER

The seme procedure wes followed during ‘!ﬁa geoond semester as in
the first exoept that the ,‘t’wa olssses were reversed, The "leoture class”
of the first semester was *baﬁght by the axpurimm*&al‘mﬂ:o'a the second
semester; and the “experimental olasa” of the first semester wﬁa taught by
the lecture method the second semester. By reversing the classes, 1f there
is a tendeney for any pupil o excel the pupil with Qhom he i paired re-
gerdless of method used, it should show up in the results of the tests for
this semester. This also gives the cbaerver a ohance to see the reastion
of the pupilt; to each method. There may be a possibility that some pupils
react favorsbly toward one method or the other, or to material of a difs-

ferant natura.

Results of Test XI
(Bleotricity and Its Uses)

Test XI covered "Electricity and Its Uses," the first unit in the
second gemester's work. Table XIV shows the per cent made by each pupil
in this test, while Figure 14 shows the ranking of ench pair of pupils with
one another and also with the other pairs, The medien of each class ls also
#hown .

The highest soore was ninoty and was made by & pupil in the experis
mental olsss., This exceeded the highest score in the leoture olass by ten
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per vent, The lowest score in the leoture cless was thirteen, while the
jowest score in the experimental wae twenty~three.

The per cents of aigh-b‘puvpils in the experimentel clase exceeded
the per cents of the eight‘ pupila with whom they were "pairnd in the lecture
olass, and in the other ten pair‘s the per cents mede by the puplls of the
lecturs class exceeded those of the experimental oless, The medisn of the
‘experimentel class wes fifty‘e-govsn, and that of the 100%& "a.lm; rifty=
nine. The difference 1s n’qﬂa&gnii‘iomt. There sre fifty-eight chences out
of a hundred that the difference is s‘ignvifigmt. There 18 not & materisl
difference in the scores of the two olasses, '

In pair number nine (twins), the pupil in the experimental olass
exceeded the pupil in the lecture class by three per oent, In pair eighteen
the pupil in the leoture class excesded the pupll in tha exper imental ¢less
fourteen per sent. (This is the p#ir with the greatest variation in the
sontrol, and this semester in favor of the lecture pupil,)

§inee there is not a material difference in the results of the tests,
one method of temsching would mot be favored over another. It 48 intereste
ing o note, however, that the highest score was made in the experimental
clase and the lowest in the leoture; but the medisn of the lesture oless ex=
ceeded thet of the experimental olass two per cemt, This would indicate
that as & whole more pupils did a little better in the leoturs olass.

The material in this unit doptainod‘ neny experiments that were worked
by the experimentel class. These éi:parimontu wore 1llustrated by diagrams
snd figures in the text md were studied In that manner by the lecture group.

The results of the test would indicate thet the leoture olega had &

slight but statistioally insignifiosnt advantage, as far as this etudy goen.



| TABLE X1V

MEDIANS OF PER CENTS MADE BY PUPILS IN THST ELEVEN
(ELECTRICITY AKD ITS USES)

EXPERIVEWTAL

, Feme ,
Pair - of - :Per ef - Per
Kumber Pupil Cont Pupil Cent
3 KB, . T8.06 A.E, 80,68
4 S.H. 42,28 V.H 49,16
8 ¥.H. §3.88 E.8. 70.42
9 B.W, 76,61 MW, 78,24
10 Wels 58.66 - DB 67.67
12 B.S. 62,67 D.D. 39,43
17 K.8. ‘ 35,26 R.T. ‘ 80,28
18 W.H. 86.20 g8, 80.E9
19 H.K» 40.87 GoKe 49,29
Medisan  B7.5 59.1
Mesn 58,18 68,70
Rangs 29480 1381
18.238

Qs D. 10‘.56}

In Pair 1, pupil "M.D." made a score of B8.5; pupil
"1,F.," the other member of the pair, made 65.9%.
Read in like menner for suocseding pairs,
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NAME CLASS DATE

RATING

ELECTRICITY AND ITS USES
UNIT XI SET X  TEST I

Direcrions. Indicate which of the following statements are true or Jalse by marking out

the reply you do not want. 7T equals True. I equals False,

Sl I

ot

10.
11.
12.
13.

14.

15.

Copyright by American Book Company

All matter contains magnetism, 1.
If a copper bar is stroked by a magnet, it will become magnetized. 2,
Magnetism and electricity are the same thing. 3.
If a body contains as many electrons as protons, it is said to have no
electric charge. 4,
A proton is negative electricity. ' 5.
If a body does not have enough electrons upon it, it is said to be posi-
tively charged. 6.
If a ping-pong ball is given too many electrons, it will be repelled by a
hard-rubber rod after being rubbed with wool. 7.
If zine and copper were put into a solution of acid and water, it would
cause too many electrons to be on the zinc and too few on the copper. 8.
A dry cell contains some liquid. 9.
An insulator is material over which electrons will not flow. 10.
Too much electricity flowing in & wire may cause it to melt. 11.
We buy our electricity in kilowatt hours. 12.
All houses are wired for the control of electricity by having all lights and
electric devices connected in series. 13.
If one kilowatt hour of electrical energy costs 10¢, then 1000 watts used
for one hour would cost $10.00. 14.
A copper wire in which there is a steady stream of electrons flowing will

15.

be surrounded by a magnetic field.

[ 63]

Answers
T I
T F
T F
T F
T F
T F
T I
T T
T F
T F
T F
T F
T F
T F
T F

e e P G



CLASS

DATE RATING

NAME

UNIT XI  SET X

TEST II

DirecrioNs. Study the diagrams carefully before you attempt to fill out the blanks at

the right.

If the above group of cells were to be connected so
that they would be in series across the voltmeter, the
connections would be from 4 to (1) ..., and from
(2) cmen to (8B) ... If they were to be connected

in parallel, the connections would be from A to

(4) ---- to (8) ----, and from F to (6) ____ to
() If the voltage of one cell is 1} volts, then
the voltmeter reading -across the parallel connection
would be (8) --... volts, and the voltmeter reading
~across the series reading would be (9) -... volts. If
the voltmeter were removed from the circuit, and a
small light bulb put in its place between B and E, the
most amperes of current would flow through the bulb
when the cells were connected in (10) -_... The most
heat would be produced in the filament of the light
bulb when the cells were connected in (11)

The most light would be given when the cells were
connected in (12) ____, The eells would last longer if
connected in (13) __._. To connect dry cells in series

is analogous to connecting together water tanks when
they are on different (14) ____. Through a certain
water pipe, the amount of water which will flow is
proportional to the water (15) .___. To connect dry
cells in parallel does not increase the (16) ~._, but it

does inerease the (17) --.. which may be drawn from
the group of cells.

Copyrlght by American Boolk Company [ 64 ]

Answers Score
I (
2. e (

¢ )
b (
e e (
B e (
T e (

8 ¢ )
O e (
10, — e (
1} S (
12 e (
1T R (
e e (
15 e (
16 (
17 e (




B)
The reading of this kilowatt hour meter is (1) ----.
The reading one month ago was 3134 kilowatt hours,
thus (2) ---- hours of energy were used during the
month. At the rate of 9¢ per kilowatt hour, the hill
for this month will be (3) ----. If in the coming
T T 4ea Ggi
. 09
2 %
4 5 b
B Il 5 0/ I\
kilovatt hours {7
654

month 58 kilowatt hours of energy are used, the pointer
on dial 4 will be between (4) ----and (8) ---- The
pointer hand on dial B will be between (6) —a-- and
) J— The hand on dial C will be between (8) ----
and (9) ----, and on dial D the hand will be between
(10) ---- and (1) - Tn this meter the hand of
dial (12) ---- moves the most rapidly. The hand of
dial C turns (18) ---- times 4o one turn of the hand

on dial B.

[65]
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Answers Score
| R ¢ )
2 e memm e ¢ )
B e ¢ )
F T ¢ )
B, e e ¢ )
B. —mmmmmmmmmmmmmmmm oo « )
U ¢ )
8, mcomm oo ¢ )
S — ()

T D)
R P )
19 e meemmmmmm e ¢ )
T T )
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CLASS DATE' RATING

NAME

UNIT XI SET X TEST III

Direorions. In each group below is a partial statement followed by ﬁ'f'e phrases, any
of which will complete the statement. - Write yes after the statements which are true and
no after the others. All, any, or none of the completions may be true statements,

Answers Score
1. When a negatively charged rubber balloon hangs by a silk thread :

(@) it will be attracted to silk which has been rubbed upon a glass rod. I S ( )
(b) it will be attracted to hard rubber which has been rubbed by fur. be e ¢ )
(¢) it will be repelled by any body which has an excess of electrons. Co ¢
(d) it will be attracted to an iron bar held in the hand. do o . ¢ )
(e) it will be repelled by an insulated gold bar which contains more elec-

trons than protons. B e ¢ )

2. When an electric current flows through a wire :

(@) the wire is always warmed by the current. s R { )
(b) visible light is always given off. [ R ¢ )
(¢) a chemical change is made in the material of the wire. Comomen. ( )
(d) there is a magnetic field about the wire. d .. ( )
(e) there is a stream of electrons flowing through the wire. € e, ( )

3. A person is perfectly safe from being killed by electricity :

(@) if he lets the current from a car storage battery flow through his body. a. .._____ )
(b) if he climbs the pole of a high tension electric line, but is careful that he

does not touch the wire. b e ( )
(c) if he touches his fingers across the two poles of a powerful horseshoe

magnet. ' Coommmmmam ¢ )
(@) if he touches his two hands across the terminals of a group of dry cells

connected so that they give 2000 volts. A, ()
(e) if he stands upon the damp ground and touches one wire of the electric

line leading into the houge. U ¢

4. A storage battery:

(a) may be tested by a bygrometer. ’ G e (
(b) should be refilled with water every two weeks. /. ( ) Q
(¢) does not store up electric energy. : Commeea ( )
(d) might be made of enough cells, properly connected, to furnish 2000
volis. doooo 2 ()
(¢) changes chemical energy to electrical energy when being discharged. € mmeemee ¢ )
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NAME CLASS DATE RATING
UNIT XI SET X TEST 1V
Dimmorions. In the test below you will find abt the left certain statements and at the
right certain letiered phrases. You are to choose a particular phrase to fit a particular
statement. Place the letter of the proper phrase in the space ab the right,
Statements Phrases Answers Score
1. If a magnet is suspended so that A, adry cell is not a storage battery.
it swings freely in a horizontal B. of the earth’s magnetism.
plane, it takes a north-south posi- C. electricity must be in motion to
tion because do work., | P (
An electromagnet will not attract D. the right hand rule has ceased to
pieces of iron and steel after the work.
electric current has been shut off E. a positively charged body is a
because non-conductor. 2 e (
3. We can never hope to see an F. water offers no opposition to the
electric current because flow of electricity. S (
4. A negatively charged body at- G. of the material out of which the
tracts a positively charged body magnet is made.
because H. electrical encrgy cannot be stored 4. - ooo.. (
5. Static electricity is of no value for up.
running electric motors because I. the magnetic field is set up by the &, —evv (
6. The name storage battery is mis- current,
leading because J. it contains no electrons. 6. ceeeeen (
* K. the electrons are so small.
L. of the excess of electrons on one

Copyright by Ameriean Book Company

body and the unsatisfied protons
on the other.

[67]
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Results of Test XII
(Power, Wachines, aid the Work of the World)

Table XV shows the per cents made by each pupil in Tes 't XI1, and
Flgure 15 shows ‘the rmkmg of emch pair of puplls in Test XIT with each
other and with esch other pair. The medien of the olass is also shown,

Eighty per ocent, the highest soore, was made by a pupil in the
lecture oless, This #aam exceeded the highéatf‘scam in the experimental
oless by seven per cent, The Lowest soore, eleo made by & #upil in the
lecture cless, was twmtywnina‘,‘wh@i_e the lowest sooré in the experimental
class wes thirty-nine,

The median of the I‘erﬁ olass exceeded that of the experimental
olass less than ome per cent, The difference is not a material difference
end not enough to be coﬁaidarad. ,

The per cents of twelve pupils in the leoture olass oxoseded the per
omts of the twelve pupils with whom they were peired in the experimental
olass, In the other eight pairse the per cents made by the exper imental
class exceeded those of the leoture elass.

In pair nine (identiosl twin girls) the pupil in the experimental
class exaeeded the pupll in the lecture class by two per cent, In pair
eightean the pupil in £ho looture oless exceeded the pupil in the experi-
mentsl olass by twenty per oent. 7This oan be mosounted for in pert by the |
fact that the pupil in the experimental olass wae absent from school several
days during the study of this unit.

Sinoe there is m elight difference in the results of the test, the
gtudy would Indicete that tk‘w method of temohing the material in this unit
has 1ittle effect on the learning by the pupil; and that materisl which sppears
to be experimentel may be lemrned by the pupil juet ss efficimtly from well

illizwrated diegrams end figures,



. TABLE XV

NMEDIANS OF PER CENTS MADE BY PUPILS IN TEST TWELVE
(POWER, MACHINES, AYD THE WORK OF YHE WORLD)

Pair - of. . Per of Per
Number . Pupili' Ot Pupil Cont
b BN, 60,92 Dol 56,27
8 K+B. 70,31 ALK, 56.26
4 8N, 51,56 V. H, B6.26
B ; Rw{}t ) 59.57 BN 45Q31
7 D8, . 59.688 H.B, b4.84
8 W.H. 64,89 £+8. 656,26
9 B.W, 56,28 MW, 54,89
10 Wela 82,60 . D.8, 89,70
1 CaBs 71,88 ».C. 87,81
12 B.8. 53,12 DD £9,38
15 . BuJH. - B6.26 DV 6%.65
14 T.P. - 48,25 E.8. 61,68
17 K.8, 48,44 . R.T. 84,08
18 W.H, 60,00 I .8, 70,81
19 H.K. 45,51 ‘ 6.K. 46,87
20 RuC 78.44 JW. 43,78
Hedien 55.4 66,2
Mean B7.41 56.61
Ran zo 3973 29-80
Qe D 7.4

5.‘ Jl

In Pair 1, pupil "M.T." made & soore of 51,55 pupil

"7, ¥." the other memb
in like manner for su

or of the pair made 60,
coseding peirs.

94%9 Read

TR
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NAME

CLASS

DATE

RATING

POWER, MACHINES, AND THE WORK OF THE WORLD

UNIT XII

SET X

TEST I

Dirscrions. In this test you will find a list of words above a list of statements. You
must pick oub from this list some particular word that will fit & particular statement.
Place the Zetter of the word that matches in the space to the right of the sentence.

i

A, Inertia H. Blast furnace

B. Cylinder I.. Nine

C. Generator J. Huyghens

D. Weight K. Friction -

E. Penstock L. Pendulum

F. Gravity M. Foot-pound

G. Work N. Two hundred seventy
1.

2. The type of resistance which must be overcome in lifting a stone.

SH®mIORO

Transformer

Energy
Newcomen
Resistance
Watt

TFive
Eccentric

The term used which means the measure of gravity on the earth.

3. The property of matter which causes a rapidly movmg car to skid when it

turns a corner rapidly.

4. The mechanical advantage of a machine which will lift 225 pounds by

applying a force of 45 pounds.

6. The man who first stated the laws of gravitation,

6. The rate at which mechanical work is performed. .

7. The closed pipe which brings water to a water turbine.

© o0

trical energy.

The chamber in which the piston on an engine moves to and fro.
The name of the device used for transforming mechanical energy into elec-

10. The name of the device used for making steel from pig iron.

Copyright by Amerisan Book Company

[ 69 ]

1o (
% . (
Bi s (
s (
G (
| (
T (
R (
B e (
10, e (

;N<N§#

Motor
Gram
Newton

Power

t

5
B
i

|

. One hundred eighty
. Bessemer convexter

" Answers Score

)

)



NAME CLASS DATE RATING

UNIT XII SET X TEST II

Direcrions.  Study tl{e diagrams carefully before you attempt to fill in the blanks at the
right,

If all of the potential water power in Virginia, were
developed, there would be about (1) ____ thousand
horsepower. The only eastern state in the United

otantial woterpower
n million. horsepowers

States which has more potential water power than
Montana is (2) -___. The state of Washington has
about (3) -... times as much potential water power
as all the New England states put together. (4) ____

. ';""'3 : "'"’"':gm””‘:’j has more potential water power than any other state
g 8 8 Hy .
égg '5,8@3 ‘ N 0 'gé "é'gt‘,. with (5) -... second, and (6) . __ third, If all of the
el geabel tential wat in Californi developed
3_55 °§§§g g§.§:§§;§ ;23?3 potential water power in California were deve oped,
akilald ' - there would be about (7) . __ million horsepower.
Answers Score
The action of the arm is in reality the same action as e ( )
the (8) ... class lever. The fulerum is indicated by 9 ( )
letter (9) ----, the resistance by letter (10) .___, ang ~ * TTTTTTTTTTTRTmmmm s oeee e
the place where the force is applied by letter (11) ____. S (- )
A pair of shears is a good example of & (12) __._ class 4 ( )
lever, and a pair of sugar tongs furnish an example of a .
(13) ---_ class lever, TheA(lz’tL)_ '-_.-_‘ class lever is the 5+ ===-mmeoooe L. ( )
only one where the force to be overcome mustbeless ¢ ¢ )
than the foree applied. .
‘K N S [ ( . )
R ( )
D ( )
100 ( )
e ( )
Y ( )
R ( )
W o ( )

Copyright by Amerioan Book Compuny [ 70 ]
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NAME CLASS DATE RATING

UNIT XIIT SET X  TEST III

DIRECTIONS. In each group below is a partial statement followed by five phrases, any
of which will complete the statement. Write yes after the statements which are true and
no after the others. All any, or none of the completions may be true statements.

1. As defined by science, work is done when: niwors Soere

(a) a baby crawls up a flight of stairs. G o ( :
(b) a sack of sand falls to the earth from a balloon. ‘ by ciosiio (.
(c) a lady labors for hours in an unsuccessful attempt to move a heavy I
stove. o ccmmmmm ()
' . . ! £
(d) an automobile coasts down hill. A ( )
() a football player punts the ball between the goal posts. 6 wommmon ( )
2. A machine may be used for the following purposes : _
(@) to make energy. Qe coemmmn ()
() to transfer energy from one place to another. i Coobviisaasi (0)
(¢) to decrease the amount of work necessary to move any object-over;a. i
certain distance. Copwsment (00 )
(d) to give man a mechanical advantage in accomplishing work., deoo i ()
(¢) to enable a low-powered engine to move & very heavy object. B coimnmn (; )
3. The amount of power used in doing work is & measure of : ; ‘ .
(a) the foot-pounds of work done per second. G ool (")
(b) the actual work accomplished. L ()
(¢) the number of horses used in doing the work. o mmmmn ¢ )
A ()

(d) the amount of work that is done per minute.

() the weight of the object moved. PR CE |

171

Copyright by American Book Company




Answers Score
4. In a steam engine:

(a) heat energy is changed into mechanical energy. e ()
(b) the cylinder is used for the compression of steam. b oo ()
(c) motion is caused by steam being directed against rotating blades. Co o, ()
(d) the amount of steam entering the cylinder is regulated by a governor. o ()
(¢) the to and fro motion of the piston pumps the steam tq the turbine. € e ( )

5. Modern hydroelectric plants:

(a) are driven by electrical energy. : : U G |
(b) change mechanical energy into electrical energy. | ( )
(c) are driven by steam turbines. , » o -- _-_-: )
(d) use the overshot type of water wheel. | ‘ doecaee ()
(¢) are driven by ‘water turbines. ' | € oo ( )

6. In the production of pig iron:

(a) carbon is heated with the iron ore in a Bessemer converter. O eece ()
(b) limestone is heated with the iron ore in order to remove the earth

impurities. b ()
(c) coke is used to furnish both heat and carbon. € ¢ )
(d) oxygen is removed from the iron ore in a blast furnace. Qe ()
(e) limestone, coke, and iron ore are all heated together in a blast furnace. € o ( )

Copyrlght by Amerlosn Book Company [ 72 ]



NAME

CLASS DATE

RATING

UNIT XII

SET X  TEST IV

Dirzcrrons, In the test below you will find at the left cerfain statements and at the
right certain phrases. You must pick out from the list at the right some particular
phrase that will fit a particular statement, Place the letler of the proper phrase in the

gpace at the right.

10.

Statements
Steel is used in the construction
of bridges because
The electric motor has revolu-
tionized the methods used in
many industries because

" Electric lighting circuits gener-

ally use alternating current be-
cause

Fuel is valuable because

The momentum of a fly wheel
is needed on a gasoline engine
because

Ignition is not needed on a
Diesel engine because

A steam turbine is used in large
electric light plants because
The moving parts of a machine
need lubrication because

One reason why the Watt engine
was better than the Newcomen
engine was because

A machine is of value to man
because

Caopyright by Ameriean Book Company

= o=

A

B

moomE Bo W >

Phrases
it gives a mechanical advantage
in doing work.
the fuel used in such an engine
need not be mixed with air.
it does not use a piston.
direct current cannot be used
with incandeseent lamps.
it is found in coal mines.
it decreases friction.
it can do work without the use of
energy.
it is the best way to prevent
jerky motion,
it eliminates unnecessary inertia
in the operation of the engine.
it has chemical energy stored up
in it.
the heat of compressed air causes
combustion of oil.
it costs less than cast iron.
a direct current cannot be
changed by the use of a trans-
former to a different voltage.
it kept the cylinder hot all of the
time.
it is especially suited for use when
high speed and continuous run-
ning are desired.
it stands great strain without
breaking.
it has made possible the elimina-
tion of shafts and belts in trans-
ferring energy.

[73]

Answers Score

------- ¢
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------- ¢ )
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------- ¢ )
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Results of Test XIIX
(Development of Transportstion)

Teble XVI shows the per aenta mde by each pupil in Test XIIX.
Figure 16 shows tha mnking of aach palr of pupils with sach other end
aleo with seok other pair. The mdim of the olags is also shown.

‘ The- highew soore, nimtyn-two, and made by a pupil in the éxperie
: mental olass, emaodad the highewt soore in the leoturs claas by Boven
par cent. In bo'hh olasnu fif‘kywﬁwo wag the lowest moors.

'rhe modim of the laotura class exceedsd that of the axperimental
clage by seven pointm This di:('faronca is & pignificent difference. A
margin af seven means that it hes ninety-five ohances out of a hundred of
being signifieent, This wnlt included & gtudy of friection, effect of dif-
ferent grades, rolling end alidmg friction, buoysney, specific gravity,
density, lighter than sir machines, end sirpleanes, The axperimental group
porfamod all of the demonstrations that wore listed in the text during the
course of their study. These demonstrations were shown by diagrams in the
text, They were explained by the Ainstruetor to the leoture oclass from these
diagrems end to the experimental olmss by the actual demonstration.

As far as this study goes, the lewture method of teaching transporte-
tion proved to be most setisfuctory. It is again mnother case where the
material seemed to be of an experimentel nature, yet the lesturs method was
more effeotive. The explanation to this may be the fact that most of the
demonstrations were well illustrated in the text snd needed only a good ex-
plenatiom to give te the pupil what he should get from the experiment.

Again, pmumt-—dny'pupila sre visuelly trained, The fact thet in the experi~



78
mental olass pupils worked in groups of three or four may be a reason for
a greater number of the experimental pupils falling belew the medien of
the leoture olare, There ;a & tendenoy for one or two members of an ex«
perimentel group of three op four to do the work snd understand the experi-
wment, while Hm reat of the group copy the results and kmow very little
about the experiment.

In pair nine (twins), the pupil in the lecture olass excesded the
pupil in the experimental oless by twelve per cent. In pair elghteen the
pupil in the 1o§’cum oless exvesded the experimental pupil threes per cent,
his would mdiaﬂe, a# far ns thesme two pelrs go, that the leoture method

of tesching is more effective in tesching this uait,



TABLE XVI

MEDIANS OF PER CENTS MADE BY PUPILS IN TRST THIRTERN
(DRVILOPMENT OF TRANSPORTATION)

_ - Neme | Home
Pair of Peor of Per
Wumber . Pupil . Oent Pupil Cent
Ry ST o B8 f . 52.65
4 B, . 668.66 V.5, 59.66
5 R.G. 82,46 | R 64,51
7 D.8. b6, 14 M.Bs 73.88
8 B.H. . 62.48 2.8, 76.44
g B.W. 66.67 B, 78,08
10 W.0. 86,67 | B.5. 80,70
11 0.8, 77,19 D.C. 78,68
12 B«B, | 5430 D.D. 71,98
15 “Bl]i_l . ' ?9.12 r 13-’9'. 35;58
1‘* A % . 59.65 ‘ 8.8, 88&“
16 ) o ﬁhﬁ. o 82 nll - RV, . &5.96 ‘
18 F&Kc e 59 064 F.K. ?O.ﬁl
17 K8, B30 R.T, 84,21
18 W.H, 77419 J.8, 80,70
- 19 ﬂgx@ 88045 G‘Cxa 76.67
20 Riﬂu 92&93 : J(N. 77119
Medlan 87.6 74,8
Heosn 89.06 73,3
Renge 5292 5285
Q. D T.48 7.46

In Pair 1, pupil "M.T." made & score of 66.1; pupil
"p, 9" the other member of the pair made 52,83%, Read

in like msnner for suoceeding pairs.
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NAME CLASB DATE

RATING

DEVELOPMENT OF TRANSPORTATION

UNIT XIII SET X  TEST I

Dirmcrions. Place the letter of the word which completes the sentence in the space at

the right.

10.

It requires more force to start a loaded wagon than to keep it going after
it ig started because of the (a. MOMENTUM, b. ENERGY, c¢. GRAVITY,
d. INDRTIA, e SUCTION) of the wagon. _

More work must be done to draw a load up hill than to draw it on the
level because (a. INERTIA, b. MAGNETISM, ¢. GRAVITY, d. MOMENTUM,
¢. BNERGY) must be overcome.

The frame work and wheel controls of an automobile is called the
(@. CHABSIS, b. TRACTOR, ¢. TRANSMISSION, d. HOUSING, €. CHASSEUR).
The carburetor on a gasoline engine is used (a. TO MIX THE GASOLINE
AND AIR, b. TO MAKE THE SPARK, ¢, TO CONTROL THE VACUUM TANK,
d. TO CHARGE THE STORAGE BATTERY, € TO CONTROL THE INTAKE
VALVES).

The first railroad was built in the United States about (a. 360, b. 235,
c. 175, d. 110, e, 68, f. 35) years ago.

When a substance is lighter than the same bulk of water, it will float
and we say that it is (a. STABLE, b. BUOYANT, e. DENSE, d. ELASTIC,
¢. IMMERSED), .

A little boat which displaced 100 cubic feet of water weighs (0. 6250,
b. 625, ¢ 62.5, d. 100, e. 172,800) pounds,

The density of lead is less than (a. IRON, b, ALUMINUM, ¢, GLASS,
d. GOLD, e. OAK). ‘

Of the following gases (a¢. HYDROGEN, b. CARBON DIOXIDE, . OXYGEN,
d. HELIUM, e. NITROGEN) is the lightest gas which is not inflammable.
The first trip made by a dirigible across the Atlantic was made in (a. 1907,
b. 1914, c. 1919, d. 1924, e 1928, f. 1932).

Topyright by American Baok Company [ 75 ]

Answers Score
| (
P (
C R (
R ¢
Boeeeen (
B oeeene (
Y AR (
AR (
9. - (

10, oo e (



CLASS DATE RATING

NAME

UNIT XIII SET X TEST II

Dirgcrions. Study the diagrams carefully before you attempt to fill out the blanks at
the right.

Answers Score
)
)
)
)
)
)
The cantilever bridge is indicated by letter (1) co-o the -, ()
angular truss bridge by letter (2) ----, the arch bridge by lfetter
(3) ----, the suspension bridge by letter (4) -.__, the girder 8 o ()
bridge by letter (5) _.._, and the modified truss bridge by © ---- oo
6) .. The Brooklyn Bridge is a good example of a (7) ____ o ()
bridge. The most simple bridge used for crossing & short span TTTTTTTIT s e
is the (8) _.__ bridge. For slightly greater spans, or W%lere ()
heavier loads must be supported, the next most simple bridge 10. —--o___..__________
is the (9) ... bridge. Where very great distances must be )
connected the principle of the (10) --.. is used. L e (
2 ¢ )
(B)
O )
This demonstration was to show how the (1) ____ (
may rise and sink in water. Bottle B is filled with 4 ( )
just enough water so that its (@) ——-. is slightly & ~==m----=memcemoes
less than the weight of its own (3) ____ of water, ( )
The space X in the small bottle is filled with (4) _.__. B
When pressure is placed upon the diaphragm at 4, )
more water is forced into the space X, because the 6 —o-eoooo . (
(5) «--_ is the only compressible substance in the :
large container €. This makes the (6) .—__of bottle 7 oo « )
B slightly more than the weight of its own (7) ____
of water and thus it will 8 __... ‘When the pres- 8 e ( )
sure is released at diaphragm 4, the 9) -.__ at
Space X' (10) -.._ and forces the water out, thus 9. __________.____.___ ¢ )
making it lighter ang allowing it to float to the
surface, 10 e ( )

Copyright by Amorionn Book Company [ 7 6 ]




NAME

CLASS DATE

RATING

UNIT XIII

SET X  TEST III

D.IRECTION.S. In the test below you will find at the left certoin statements and at the
right certain phrases. You are to choose a particular phrase to fit & particular state-
ment. Place the letter of the proper phrase in the space at the right.

Statements

. Cars with wheels of large diameter
do less damage to pavement than
cars with wheels of small diameter
because ,

. The gyro-compass has displaced
the magnetic compass in most
ocean-going vessels because

_ Carbon dioxide gas is undesirable
for filling balloons because

. In stopping an automobile the
driver releases the clutch because
. Helium gas is rapidly displacing
hydrogen gas for filling dirigibles
because

. A balloon properly filled with
hydrogen gas will rise because

. A canoe is more easily upset when
people stand in it than if they
remain seated because

Copyright by American Boolk Company
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Phrases
it costs less.
it stops the action of the indue-
tion coil.
the material out of which it is
made is lighter than air.
it is inflammable.
the center of gravity is raised.
it is more easily constructed.
they do not have such large
tirves.

. they revolve more slowly and

pick up less material.

it indicates the geographic north
pole.

it is too heavy.

it cannot cateh fire,

of the buoyancy of the air,

a canoe is easily upset,

it disconnects the motor from the
transmission.

Answers Score

Locmneaan (
2 cmeemn (
R (
4 e (
Bucrnnen (
L
T meeaee (

s



CLASS DATE RATING

NAME

UNIT XIII SET X  TESTIV

Dirmerions. In each group below is a partial statement followed by five phrases, any of
which will complete the statement, Write yes after the statements which are true and no
after the others. All any, or none of the completions may be true statements.

Answers Score

1. Land transportation is being improved :

(@) by the development of better fuels. ' G o (
(b) by the discovery of methods to neutralize gravity. [ ¢
(¢) by the discovery of new ways to increase the friction in machines. Comne (
(d) by the development of stronger and tougher steel alloys. Ao |
(e) by the building of more hard-surfaced roads. . € oo (
2. A submarine :
(@) is made of material which is lighter than water. s A
(b) contains air-tight tanks which contain a gas heavier than water. b, .. _‘____ (
(¢) is propelled by a Diesel oil engine while submerged under water. ' Commmee (
(@) can use electric lights while fully submerged. (7 N (
(e) theoretically can submerge to any desired depth and remain quietly at
that level. € e (
3. The storage battery in a car:
(a) furnishes electrical energy for operating the carburetor. s A (
(b) furnishes electrical energy to drive the motor which starts the engine. b, ______. (
(¢) is kept charged by a generator which is run by the engine. Co oo (
(d) is directly connected to the engine spark plugs, d ... (
(e} furnishes electrical energy to operate the flywheel. € e (

. The lifting power of an aéroplane is dependent upon :

(@) the weight of the load carried. Qe (
(b) the area of the wing surface. {7, (
(¢) the air pressure, oo (
(@) the density of the material used in the fuselage. doocue {
() the speed with which it is flying. € e (

Copyright by Ameriean Buok Company [ 78 ]
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80
Resulta of Teat XIV

{ Communication)

Table XVII shows the per cents made by emch pupil in Test X1y, and
ﬁgum 17 shows the ranking of ench palr of pupils with esch other and
also with each other nair. ft'he medien of sach alma‘- Is also shm.

The highast soore wes aeventy-aeven ami wes made by & pupil in the
experimentsl class. . ’.i'he me;hest score in tha lea’fmra olass was aaventydin.
~ The lawest goore in the axperiman't&l olass was f’arﬁynaaven 5 and that of tha
lecture slens forty-seven,.

The medlan of the 1eetum closs exceeded that of the expérimen’hal
four ﬁnd soven~tentha per cenfz. This difference states statistioally that
cut of & hundred chences it has niﬁe‘byd‘i% chanoes of being signifiosnt,

This wait included many cﬁumomtrationa gimilar to those in unlt thirteen.

1t included damma%rai:igzza on slectromagnet, slectric bell, telegraph systems,
telephone trensmitter and rweiﬂr, and redic, These demonstrations were per=
formed by the experimental cless in the laboratory, while the lecture group
studied the diagrams in the text se they were explained by the instrustor.

The results in‘ this unit are practicslly the smme as in unit thirteen.
This might be expected ss the two units conbein meterial of a similar naturs.
The game explsnetion way be gﬁon for the lecture class exceeding the experi-
mental class og was glven in unit thirteen.

In pair nine the pupil in the expsrimental cless exceeded the pupil in
the leoture olass by five per cent. In pair ninetesn the pupil in the experi«
mentel oless exceeded the pupil in the lecture olass by one per cent,

The per cents of thirteen pupils in the lecturs olnss exceaded those in

experimental olass, end in the other saven pairs the experimmtel class ex«

osended the leoture.



TABLE XVII

MED IANS OF PER CENTS WADE BY PUPILS IN TEST FOURTEEN
{ Communication)

EXPERTMENTAL LECTURE

Neme Nemw
Pair of Por of Pexr
Humber Pupil  Cent Pupil font
1 M3 - BELS Tl 83.18
3 E.Be 80,88 AR, 64,91
4 S..N.,b 57.89 : VQHU : 52» 84:
5 Rqu 65;16 KVWQ 59.66 .
8 Bng . 84 414 FN . 61;40
? D.gu 49‘11 MO‘B! 61%44
8 5. 4. 47,37 B.S. 76,44
8 BJW. 85.186 M. - 87,89
10 W0, . BB.14 D.8. 83.28
1 c.8. 70,18 D.C. 73,68
12 BuSe 48,12 D.D» £9.6b
13 : B.H. 73!044 ' DY 66;66
14 ' I P 4‘9-12 } ol 661-66
16 FaKh' -‘" 52.63 FwKu 56. 32
17 K80 . B7.80 Q) - ReTa. 71,88
18 WaBe 88,14 7.8, 88,67
10 HﬁKw' 4:7&36 G?th 46,39
20 ReCo 77,19 J W E2.83
Medlan B7 82.%
Range 4777 48~76

Qe D» 4.7 8.14

In Fair L, pupil "i.7." made & soors of 64,85 pupil
#m 7" the other member of the palr mede 63,164, Read
in like maamer for succeeding palrs,
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NAME CLASS DATE RATING

COMMUNICATION
UNIT XIV  SET X TEST I

Iirections,  Place the lefler of the eorrect response in the space at the right.

» N ) ) Answers Score
1. The heliograph is an instrument which (a. REcORDS INCOMING TELE-
GRAPHIC MESSAGES, b. TRANSFORMS ELECTRIC VIBRATIONS INTO LIGHT,

i ¢. FLASHES MESSAGES BY REFLECTING THE SUN’S RAYS). 1, . (~
: 2. A wave of air with a frequency of (a. 10, b. 3,500, ¢. 72,000, d. 186,000)
vibrations per second would affeet the human organ of hearing. S (
3. The first messuge ever sent over a telegraph was sent about (a. 200,
b, 900, ¢ 70, o 5O, e 25) years ago, E: S (

4. In a telephone microphone the pressure on the carbon granules is varied
by {a. AN ALTERNATING CURRENT, b. THE RESISTANCE OF THE CIRCUIT,

¢. THE VIBRATING DIAPHRAGM, d. AN ELECTROMAGNET). 4, . ( )
5. The first suceessful Atlantic cable was laid by (c. EpisoN, b. BELL,

¢. HENRY, d. MORSE, e. FIELD). ;S (
6. International radiophone communication was begun about (a. 75, b. 45,

c. 25, d 13, e 9, f. 6, g. 2) years ago. 6. - (

7. The sensitive and efficient telephone transmitter into which the person

who broadeasts speaks is called a (¢. BELIOPHONE, b. VACUUM TUEE,

¢. TELEPHONE, d. MULTIPLEX, €. MICROPHONE). SR ( )
8. In radic broadeast transmission the device which produces the high fre-

quency alternating eurrent is called the (¢. OSCILLATING TUBE, b. DETEC-

TOR, €. CARRIER WAVE, (. AMPLIFIER, €. MODULATOR TUBE). 8 - { )
9. If you picked up a message at a frequency of 1000 kiloeyeles, it would be

(a. BROADCAST, b. GOVERNMENT, . AMATEUR TELEGRAPH, d. RADIO

COMPASS, €. AMATEUR SHORT WAVE) Message. 9, e { )
10. The man who invented the three element radio vacuum tube was
(0. MAXWELL, b. HERTZ, C. MARCONI, d. EDISON, e. DEFOREST). 10, oo ( )

11. The device whieh is used for changing electrical energy into light energy
is called {a. A YACUUM TUBE, b. A PHOTO-ELECTRIC CELL, C. A DRY CELL,

d. NEON-TUBE, €. AN OSCILLATOR TUBE).

[79]
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NAME : CLASY DATE RATING

UNIT XIV SET X TEST II

Dimzcrions.  Study the diagrams carefully before you attempt fo fill in the blanks at the

right.
Answers Score
This is a picture of a typical (1) ---- transmitter. /‘%
The voice waves in the (2) --__ cause the (3) —--- to L b )
move to and fro. The 9 )
resulting changes in CoTTTTTTToTTmTTT T
(4) ... on the carbon 3, ¢ )
granules in the little box
varies the (5) -~ of the 4 ( )
circuit. When the car-
bon particles are com- B s o o m e e ( )
iy pressed, (6) - current g __________
carbon gremules is allowed to flow in the : ( v )
cireuit from the battery of dry cells at (7) —-omy ADA 70 comommm oo ¢ )
when the carbon particles are allowed to separate due '
to decreased pressure, (8) .-~ current will low in the 8 TTTTTmmmommosomooomomons ( )
circuit. This varying current has to pass through the O ( 3
©) ... collat B. Inthiscoil the currentissteppedup
to a higher (10) __. before going out on the mainline. 10, —oeovmmomm oo ()

This is a diagrammatic representation of a radio tube, and the wiring diagram of a simple radio
receivingset. Opposite each of the parts place the letiter found in the diagram which locates that part.

Answers Score

A battery 11, .- ( )
B battery 12, . _____ ¢ )
Phone receivers 13. . __ _ I )
Resistance 14, .- ( )
A
Aérial 15, e ()
) Ground 16 ¢
) Coondenser 17 e ()6
r
E
i W Plate 18, . ( )
O L E ¥
N

@1“ i 'l; |- | ﬂ{ll_"”ﬂ s Tilament; 19 ( )

0 Ghid - 20, e ¢ )
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NAME

CLASS DATR

RATING

UNIT XIV

SET X  TEST III

]?IRECTION.S. In the test below you will find at the left certain statements and at the
right certain lettered phrases. You are to choose a particular phrase to fit & p&rticﬁ]ar
statement. Place the letter of the proper phrase in the space at the right which makes the

best sense.

There are more phrases than statements,

Statements

. When the circuit is closed, the
hammer moves over and hits the
gong in an electric bell because

. Tt is possible to communicate over
long distances by means of dots
and dashes because

. There is no need of a battery of
dry cells to operate the receiver
of a telephone because

_ The transmitter of a high-powered
radio station is generally located
several miles from the studio
because

. Tt is possible to receive radio
broadeast music when submerged
in a submarine because

. The photo-electric cell is a neces-
gity in sending photographs by
radio because

H. & K. GON. BCL TERTB x—6

oW

=

H @ = B 9

Phrases
it is difficult to receive distant
stations when close to a powerful
transmitter.
sound waves travel in water.
it transforms changes in light
energy into varying electric cur-
rents.
of the magnetic force of the
electromagnet. '
electromagnetic waves travel so
rapidly.
the electrical energy comes from
the transmitter.
it causes light waves to travel
greater distances.
ether fills all the space between
molecules of water.
radio artists dislike the sound of

the machinery in the transmitting

station.

electrical energy is not used in &
telephone receiver.

o definite code has been worked
out upon which the person send-
ing and the person receiving have
agreed.

the magnetism in the gong at-

tracts the hammer,

[81]
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NAME CLASS DATE RATING

UNIT XIV  SET X TEST IV

U ————

DirpcTioNs. In each group below is a partial statement followed by five phrases, any
of which will complete the statement. Write yes after the statements which are true
and no after the others. All, any, or none of the completions may be true statements.

. Answers Score
1. An electromagnet :

(@) is used iq a, common electric bell. B e ( )
(b) is used in an electric telegraph soundef. B N ( }
(¢) is used in the telephone receiver. | _ : Co mmmmeem ( )
(d) is useid in a radio tube. - -‘ o R ( )
(e) isused in & radio telephone microphone. € e ( )

9. When a telegraph message is being transmitted :

(@) the electric circuit between sender and receiver is closed all of the time.  G. --—---- ( )
(b) the sounder armature is drawn down when the sender closes the key: [/ ( )
(c) the switch on the sending key is left open. ‘ Co cmmmme ( )
(d) the armature of the sounder is répelled upward by magnetism. A ¢ )
(e) there will be a dot and a dash at the sounder for every dot and dash , :
made at the sending key. @ e ( )
3. A radio tube is useful:
(a) for making weak signals strong in & long distance telephone line. A oemeeem ( )
(b) for producing a high frequency alternating current. [ ( )
(¢) for changing alternating current into direct current. Coommmmmen ¢ )
(d) for amplifying radio signals, 7 ( )
(¢) for impressing a voice wave upon a high frequency carrier wave. L A— «C

4. The photo-electi'ic cell :

(a) will change light energy into electrical energy. A ( ¥
(b) will change sound energy into electrical energy. | [ T ¢ ) ‘
(¢) will change electrical energy into light energy. , € o ( )
(@) will change mechanical energy into electrical energy. & )
(¢) will change electrical energy into sound energy. P GRS
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Regults of Teat XV
(The Earth and Its Neighbors)

’ Table XVIII shows the per cents made by eash pupil in Test XV,
while Figure 18 shows the faﬁking of emoh pair of pupils with oach other
and elso with sach other pa&._m The madisn of each clasa ia also shown,

The highest seors wa#l slghty and was mede by a pﬁpil in the leature
olass, This excesded the highaat seore in the experimentsl class by two per
ooty Tho lowest soore was twenty-five, made by a pupil in the leoture olass,
The lowest soore in tle experimenml class was thirty-nine.

| The median of the looture olass exceeded that of the experimental thres
‘per cent, This difference statistically memns that cut of one hundred it has
eighty chanoes of being a aipificant difference,

In this wnit there were a mumber of nmew terms that had to be learned,
but there wers few demonstrations to be performed ms laboratory experiments,
The faot thet the experimental group worked f‘rom ‘their manuels and less time
wag glven to diseussion in olass way have been one reason for the experimental
cless ranking lower than the lesture, This study would indicate that on ma-
terial of this neture where the lsboratory menual is used, more time should be
spent in classroom digoussion than was spent in the experimental class,

In peir nine the pupil in the experimental class excelled the leocture
pupil by two ‘yar'amt. In pair elghteen the pupil m. the locture class ox~
seedud the pupll in the experimentsl olass thirty-four per cent, but thia
great difference may be due to the faot that the pupll in the oxperimental
olass wes mbsent two days during the study of this unit.

The per cents made by thirteen pupils in the leoture olass exceed the per
cents mude by the pupils with whom they were peired in the experimental olass.
In the other seven pairs the per cents made by the experimental puplls exceedsd

those made by the leoture.



TABLE XVIII

WEDTANS OF PER CENTS MADE BY PUPILS IN TEST FIFTEEN
(THE BARTH AND ITS NEIGFHBORS)

fmm——— e - . .
EXPER JMEN TAL LECTURE
Yeme Name
Pair of Per of Per
Number © Pupil Cent Pupil Cent
1 ‘M. T, 60.8 ' 54 .54
i BN, 69,88 D.M. 25.76
- 8 h KQB’ . 58,06 AE. 60.80
4 8.N. 45,46 v.H, 45,60
b R.G. 50,00 R.W. 66.67
8 B.S. 61,82 AN, 59.09
7 D.8. 42,11 M.B. 69.24
8 N.H. 43.94 B.B, B7.88
9 B.W . i 48&48 ‘M.W ¢ 46 ;Bl
10 W.0. §0.00 D.8. B1.62
11 0.5, 71,26 Dalle 77.26
12 B.8. 56.08 DD, 42.42
13 B.H: - B4.54 .. 64.67
14 I.P. 39.89 E.8. 43,97
16 D.C. B7.27 R.W. 69.80
18 F.X. 43,98 F.X. $8.038
17 K.5. 45 .48 R.T. 50,00
18 o W.‘»Hu 46-9? JQH' 80150
19 . HgKb 84155 G.K. 51;53
Median BO.WT B3.7
Mean  53.30 54,35
Renge  39-78 2580
Q. P, 8,38 . 5,80

In Pair 1, pupil "M.T." made a score of 60.65 pupil
np,F." the other member of the pair made 63,16%, Read

in like menner for sucoeeding peirs.
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Ranking of Pupils in Test XV
(The Rarth and Its Neighbors)

(Scores of pupils in lecture olass in descending order)



NAME CLASS DATI

THE EARTH AND ITS NEIGHBORS
UNIT XV SET X TEST I

Dirmerrons.  In this test you will ind o list of words above a list of statements. You
must pick out some particular word that will fit o particular statement. Place the lelier

of the word that matches in the space at the right of the sentences.

A. The light second K. Asteroids U. The milky way
B. Meteors L. Neap tide V. Spring tide
C. 12 hours M. Conets ‘ W. Galaxies
D. New moon N. Ebb tide X. Full moon
E. 186,000 miles per minute 0. Constellations Y. Satellites
T. First quarter P. Stars Z. 186,000 miles per hour
G. Nebular hypothesis Q. Six hours AA. Planetesimal hypothesis
H. 186,000 miles per second R. The light speed BB. The light year
I. The moon 8. 24 hours CC, The sun
J. Last quarter T. Tlood tide
Answers
1. The source of energy which makes plants grow. 1o (
2. The name of the earth’s satellite. 2 e
3. The approximate amount of time between two consecutive high tides at
Boston. S R {
4. What the hours of incoming tide watet are called. 4,
5. What the extra high high tide is called. 5, e
6. The phase of the moon at the time of an eclipse of the sun. ¢ I
7. A discarded theory as to the possible origin of the earth and other planets
of the solar system. Te e (
8. The numerous small bodies of the solar gystem with their orbits between
8 e

Mars and Jupiter.

9. The kind of heavenly bodies which commonly visit our solar system and

then leave again,

10. What star groups are called.

11. The speed of light.

12. The yardstick used by astronomers in measuring the distance to stars.

[ 83 ]
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NAME 3

UNIT XV  SET X TEST I1

Digmerons. Study the diagram carefully before you attempt to fill out the blanks ab

the right.
This is & diagram of the solar system. The sun ig indicated by letter Answers Score
) ----, Saturn by letter (2) ----, Jupiter by letter (3) ----, the earth’smoon 1. ____._. ¢ ) ‘
by letter (4) -~ Mereury by letter (8) ----; Mars by letter (8) ----, Neptune 0 (
by letter (7) ---- and Venus by letter () J—— The asteroids would be found )
in the space between the orbits indicated by letters (9) ---- and (10) —---. s ¢ )
' PR ¢ )
S ¢ )
CA— ¢ )
To omemcee )
8 e ()
N ()
10, ceeea ()

Copyright by Ametioan Book Company [ ’4 ]




NAME CLABH

DATE L RATING

UNIT XV  SET X

TEST 1II

Dirrcrions. Study the disgram carefully before you attempt to fill in the blanks at the

right,

This diagram shows various relative positions of
the moon, earth, and sun. These varjous positions
affect tides upon the earth. Anextra high high-tide upon
the earth is called (1) --. and would occur when the
moon was in either position lettered (2) ---- or 6) J—
The lowest high-tide which is experienced upon the
earth is called (4) _-.. tide, and would occur when
the moon was in either position lettered (B) —--- OF

[85]
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UNIT XV SET X

DIRECTIONS.
certain phrases.
that will fit & part

Statements

_ Man could not live on the moon
because

_ We never see but one side of the
moon because

. The moon is a greater factor than
the sun in causing tides upon the
earth because

. Different amounts of the lighted
portion of the moon are vigible
on the earth at different times
because

. The Big Dipper appears to revolve
about the North Star because

. When we have an eclipse of the
moon, it is because

| Life as we know it could not exist
upon Mereury because '

_ The North Star does not appear to
move in the heavens because

Copyright by Americon Book Company
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CLASS__ ATE

TEST IV

RATING

pate  RARING

In this test you will find at the left certain statements and at the right

You must pick out from the list at the right some particular phrase

jcular statement. There will be more phrases than statements.

in the space at the right of the phrases the leiter of the phrase that malkes sense.

Place

) Phrases
the lighted side of the moon is
away from the earth.
it is in line with the axis of the
earth.
the North Star does not appear
to move.
it is too close to the sun.
it does not rotate on its axis.
it is larger than the sun.
it has more gravity concentrated
in it.
it casts a shadow on the earth.
the moon changes its shape.
it rotates on its axis once for
every complete revolution about
the earth.
it has no atmosphere.
of the rotation of the earth.
of its change in relative position.
it is too far away from the sun.
it gets in the earth’s shadow.
it is closer to the earth.

[ 86 ]

Answers Score

Locoee (
R ()
S (
b e (
By omee (
B coomme (
(A « )
S ()




NAME _CLABR

DATE

RATING

UNIT XV SET X TEST V

DirEcrions. In each group below is a partial statement followed by five

y AHY

of which will complete the statement, Write yes after the statemonts which re true and
no after the others, All, any, or none of the completions may be true statements.

1. All of the planets of the solar system :
(@) revolve about the sun in the same direction,

(b) have the same number of satellites,
(¢) travel at the same speed about the sun,
(d) receive the same amount of energy from the sun,

(¢) make one complete revolution about the sun every 365 days.

2. 'The solar system :
() is only a small part of our galaxy.

(b) contains more stars than planets, ,
(¢) is merely another name for our galaxy.
(d) might reasonably be called the sun and its family.

(e) receives the most of its light and energy from the sun,

3. Oursun: , _
(@) is the only light-giving and energy-giving body in the solar system.

(b) is a star,

(¢) is at the same distance from the earth at all seasons of the year,

(d) furnished the energy which is stored up in gasoline.

(¢) is the center about which all stars in our galaxy revolve.

[87]
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Answers Score

4. Our galaxy:

(@) contains many stars which are invisible to the naked human eye. G emmmmem ( )
(b) contains many stars larger than our sun. [/ T _( )
(c) is the only one known to astrono‘mers. G meeem e { )
(d) is definitely known %o contain many planets not in our solar system. R ( ) O
‘ () is approximately ten times the size of our solar systen. L ( )
. 5. The distance from the earth to:
(a) the sun is less than from the earth to Jupiter. T ( )
]
(b) Mars remains approximately constant from year to year. by oo ( )
(c) the North Star is approximately the same as the distance from the sun
» ~ to Neptune: - —— )
| (d) the moon is less than the distance from the earth to the nearest planet. Ao oo ( )
| (¢) the nearest star is less than the distance from the earth to the farthest
‘ planet in our solar system. € oo ¢ )
‘1 6. An eclipse:
‘ (@) of the moon is more likely to occur than an eclipse of the sun. B ememmm ( )
v
11 (b) of the sun occurs when the earth is between the sun and the moon. [T ( )
(¢) of the moon could not happen while the moon is in the first quarter. Co mmmemmm ( )
(d) of the sun is always at the time when the moon is full. P ( )
(e) of the moon would ocecur every month if the moon, sun, and earth were
always in the same plane. €. e ( )

Copyriaht by American Book Company [ 88 ]
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Rosulbs of Test XVI

(Time and the Sonmons)

' Table XIX shows the per cents made by éaah pupll in Test XVI.
 Figure 19 shows the rmkmg of ench palr of pupils with each other and also
ﬁ‘w:tth snoh obher pair, Tho median of emoh oldss is shown.

The highest soore of eighty, which was made by & pupil in the lecturse
slass, excsoded the hig,heafti score in the experimetal cleas by a margin of
aix per ocent, The lowest s’&bifs of twenty-throee %as mede by & pupil i the
experimentel olsss, The lewost soors in the leoture olase axceeded the
soore of twen'ty~three by nineteen per cent,

The medisn of tho la_bamm class exceeded that of the experimental by
fow per cent, Statistiocslly this difference has eighby~three chanoces out
of one-hundred efrbeing significant, This 1s a materisl difference, and
the method of instruetion must have hsd some effect on the results. The type

of material that was presented in thils chepter was of the nature that oomld

not be performed in reguler laboratory experiments, The laboratory work inm

oluded work in the laboratory menuel and textbook and several demonstrational

experiments on light, The lacture olass used only the textbook sud spent

much time studylng the disgrsms end explsnstions in the book.
As far ag this study goes, the reaults of the tesi cover this unit

would indicate that material of & geusrsl discussion type illustrated by dia-

grams asn best be taught by the lecture method, If material of sn experi

montal nature 1s needed to olarify textbook materiel, the experimental method

of tenohing is very effeoctive; otherwise it seems the leoture method 1s mors

effootive,
In pair nine the pupil in the leoture oluss exoaoded the pupil in the

oxporimente)l olags by @ margin of nine per cent, The pupll in the leoture
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class exceeded the pupil In the experimental class eight per cent, in

paﬂ,r‘ ai&h%*ﬁﬂa
In the twmty paira, fcwtaan pupila in the lecturs olaau exceeded

the four’cmn pupila with whom they were paimﬂ in the experimmtal alassf.

In the other eight pa:lm ‘che expwimsntal pup:tlx axeaadad the leoture

pmpila N

;
|
I
|
i




TABLE XIX

MEDIANS OF PER CENTS MADE BY PUPILS IN TEST SLUTEEN
" (TIME AND THE SEASONS)

EXPERTMENTAL LECTURE

Home , ‘ Name

Pair of Per of Per
Number Pupil  Cent Pupil Cent
1 “MLT. U B1.00 T.F. 81.70
a EOKI B ?4;46 ﬁ-lh 72034
B KQB. 854&3 AOE. 88'15
4 - 8K, ) 48,98 V.H. 61,08
6 R.G, 66,34 RW. 63,19
8 B.S. 72.54 || A, | B7.46
? Dus: 55.75 KwE. 81072
8 W, H. 65,96 B.8. 78,60
9 BN. 89,38 || MW, 86,00
11 U8, 81,70 DG, 835.80
12 B.8~ &5&31 BQBO 42-55
13 , Bvﬁl 66!81 B‘Jf‘ 7‘&047
14 1.p, B5. 31 . B.S8. 67,45
16 DLt 67.287 R.W. 74,48
16 FE. 25,00 F.K. 56,33
1? K«‘ﬂa» ‘ . 58,88 R.7T. 78,59
- 18 W, H, 12,84 g8, 80.29
19 H.X. 55¢52 o a.X, 44,00
20 BR.C. 74 .48 Ju. B3.08
Modien ~ B8.8 82.7

Hean 89,60 83.34

Renge  23-74 42480

QQ Dt 305 504

+

In Pair 1, pupil "M.T." made & soore of 51.00; pupil
. 7" the other member of the pair made 61.70%. Read
in like msnner for succesding peirs. '
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NAME GCLASS

92

DATE RATING

TIME AND THE SEASONS

UNIT XVI SET X

TEST 1

Dirperrons, Read the following sentences carefully before you attempt to fill out the

blank spaces at the right.

10.

In revolving around the sun fhe earth’s axis is
inclined (1) -_._. degrees to the plane of the
earth’s orbit on December 22 and June 21, On
March 21 and September 22, the inclination is
(2) ---_ degrees. .

The United States receives the largest number of
rays of heat and light from the sun in the month of

South America receives the largest number of
rays of heat and light from the sun in the month

of (4) ____.
When it is 6 p.M. standard time in Los Angeles,
it is (5) --.. standard time in Chicago.

When it is 5 a.m. daylight-saving time in New
York City, it is (6) -... standard time in Phila-
delphia. ' ]

The vertical rays of the sun will strike the equator
on the dates (7) ... and (8) ._-..

In the seventeenth century, Christian Huyghens,
a Dutch mathematician, applied the (9) ... to
regulate the movement of clocks.

. In traveling from Japan to San Francisco by boat,

suppose the passengers go to bed on Wednesday
evening, and during the night the boat crosses
the International Date ILine., The passengers
will wake up on (10) - ... morning.

In practically all modern clocks, which are not
electrically driven, the power which drives the
wheels is derived from the (11) <..-.

At Huron, South Dakota, the days and nights are
of equal length on the dates (12) ... and (13) ...

Copyright by Amerienn Book Compuny [ 89 ]

9

Answers

____________________________
............................
............................

)

-
. _Z;Qﬁd»-z.déw.;bm ______________



CLASS

DATE RATING

NAME

UNIT XVI  SET X

TEST II

Dirrcrions,
right,

Study the diagram carefully before you atterpt to fill in the blanks at the

In this diagram the earth would be rotating in a
direction from J to (1) _.__. The portion of the
earth’s surface near letter (2) -_._ would be early morn-
ing. The portion near letter (8) - would be evening
twilight, and the portion near letter (4) -._- would be
noon. The portion of the earth’s surface receiving the
greatest number of heat rays per square mile is near
letter (5) __... This is because the size of area covered
by a beam striking the earth at an oblique angle is
(6) ---- than when the beam meets the earth (7) —-._
to the surface., A second reason for the greater inten-
sity of heat from the (8) ____ is-that the beam passes
a (9) ..._ distance through the atmosphere of the earth,
A person standing at the north pole and looking directly
overhead would see the (10) -... star.

Copyright by Ameriean Book Company I a0 ]

Answers

A ke e D T



NAMI OLASS | DATE RATING

UNIT XVI SET X  TEST III

Dirmerions.  In each group below is a partial statement followed by five phrases, any of
which will complete the statement. Write yes after the statements which are truc and
no after the others, All, any, or none of the completions may be true statements.

Answers Score
1. A factor which helps cause the change of seasons on the earth is:

{&) the rotation of the earth on its axis. o . (
(b) the revolution of the earth about the sun. R R (
(¢} the distance of the earth \from the sun. G (
(d) the inclination of the earth’s axis. 1 ( )

2. The summer weather in South Dakota. is warmer than the winter weather
because :

(@) the earth is nearer the sun during the summer in South Dakota. R { )
(b) the sun gives off more heat rays during the summer. ) S ( )
(¢) the sun’s rays strike that part of the earth’s surface more directly in
summer than in winter. Co ( )
(@) a square mile of that part of the earth’s surface receives more heat rays
from the sun in summer than in winter. '/ R ( )
3. Standard time:
{a) at Greenwich, England, is five hours ahead of standard time in an
American city located on the 75th meridian west of Greenwich, Aoomemm { )
(b) at San Francisco is four hours behind standard time at New York City. b -~ ( )
(¢) at Cedar Rapids, Iowa, is identical with the solar time at that place. e oo ( )
(d) in one time belt in the United States it is always one hour more or less
than the standard time at the next adjoining time belt. 7 A ( )
4., When it is 9 : 00 a.m. standard time at Santa Barbara, California, located
on the 120th meridian west of Greenwich :
O oomee ¢

(a) it is 12 : 00 noon at New York City. o
(b) it is 7 : 00 .. at Memphis, Tennessee, loeated on the 90th meridian ( )
b o

west of Greenwich,

(¢) it is & : 00 p.m. at Greenwich, Iingland. N

(d) it i 9 : 00 p.m. at Meshhed, Persia, located on the 60th meridinn east
of Greenwich, Iingland,

[ 01]

Caopyright by Awmaoriean Bovk Company




NAME

CLABS DATE

RATING

UNIT XVI

SET X  TEST IV

Dirzorrons. In the test below you will find at the right certain statements and at
the left certain lettered phrases. You are to choose a particular phrase to fit a particular
statement, Place the letter of the proper phrase in the space at the right.

Statements

. In the course of a year there is a

variation in the number of hours
of daylight at Dayton, Ohio, be-
cause

. A pendulum clock is of more value

than a sundial because

. More heat is received from the

sun at Nashville, Tenn., in July
than in January because

. The hours of twilight are longer in

northern Canada than in Florida
because

. The duration of twilight is short

on a high mountain because

. Standard time has been adopted
‘throughout the world because
. The United States is divided up .

into four standard time belts
because

. To locate positions on the earth

with absolute certainty, the stars
are used rather than the sun
because

Copyright by American Book Company

A
B.

C.

= EQ

=~

" O ZE p W

Phrases
there is less air to bend and dif-
fuse the light.
it is needed far more in northern
than in southern climates.
it is more accurate than sidereal
time.
the sun’s rays strike that part of
the earth’s surface more directly
at that time of year. ,
it is approximately 60 degrees
acrogs the United States.
the sundial was invented so long
ago.
the stars are older than the sun.
the earth’s axis is inclined to the
plane of the earth’s orbit.
the trees on high mountains
absorb so much light.
of the great convenience to
business and railroads.
the United States has four natu-
ral geographical divisions.
of the relatively fixed positions
of the stars. :
the earth rotates upon its axis.
it will work when the sun is not
shining.
the earth is nearer to the sun at
that time of year.
it takes longer for the sun to fall
18 degrees below the horizon at
northern points than at southern
points. '

Answers Score

Lo (
2. e ¢ )
R (
4o ool (
B e (
6. e (
A (
8 e (
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Results of Test XVII
(Weather end Climete)

Table XX shows the per cents made by each pu’pil; in Test XVII, and
Figure 20 shows the ranking of each pair of pupils with ewoh other and
elso with. awh othar pair. ‘rh-a mdian of eauh oless 19 nlso shown,

The highest soore was aamnty»nine, made by & pupil in the leoture
olags. Tnis soore is six por Mnt greatar *bhun ‘the highest score in the
prarimental alfu;ss., The lawo-s'*b ‘mor‘c" wes twenty-thres end was mede in the
exper imental alé;aa. 'ifha'lmwutloofe in the lecture 616.155'«9,5 forty-six,
The medien in the :axparimmﬁlf olass exceeded the medisn in the

lacture class by e margin of ome per cent, This is not a material difference,

Statistioally 1t hes sixty-one ohenoes out of & hundred belng signifissnt,
The experimental mter«t_ui in this chapter must have had some effect on the
results of the test over the unit., It seems that the sxperimental meterisl
covered in this unit was a meang of blarifyiﬁg some of the textbook material,
In the experimentsl olass weather maps, barometers, berographs, rain geuges,
end thermometers were studied in the laboratory. The ugee of these instrue-
ments snd the reading of them helped slarify much of tho material in the

text., If material is well illustrated and dose not need experimentation to
meke it understendable, it sesms that the experimentsl method of temohing is

o waste of time and not as sffective as the leoture method.

In palr Qma the pupils in aaah.alma mede the same score, In pair
eighteen, the pupil in the experimental clsss exoseded the pupil In the lecture
olass five per cent.

0f the twenty psire twelve pupile in the lecture claas exceeded the pu~
pils with whom they were paired in the experimental olass, and In the other

elght pairs the experimentel pupils exoseded the leoture puplls.

¥
j
1
3
i
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TABLE XX

MEDIARS OF PER CENTS MADE BY PUPILS 1Y TEST SEVENTERN
(WEATHER AND CLIMATE)

EXPERTMEN TAL

Neame I Heme
Pair of Por of Per
Humber Pupil  Cent Pupil tat
. 1 H.‘@. 46«6 ' ?y?b 61‘11
: 2 E;N'o i 66-63 D, 48;14
3 KB, 86,66 AE, 50,00
4 SOK# ) 50¢OO Y.B, 57415
5 R.G. 80.00 R, 81.67
8 B.g, 58,83 AN, §2.2%
7 D.8. 48.87 ¥.B. 76,94
8 W.H. 86,00 B.8, 70,58
9 ' B.W. 68,83 MW 55,70
10 W.0e 73.83 0.8, 66,87
11 0.8, T8, 38 B L+ 67,40
1z o B8y 54,66 Bl §8.68
18 ‘ W.He 66,68 DY 69,26
14 : TPy 41.686 | BB, 83,70
16 S Y+ N 78,88 R, 67,40
18 F.EK. . 83,99 PoK. 59,26
17 K. 58,33 BT 19,83
18 W8, 80.00 ‘ 3.8, - BE.BE
19 B R.EK., §5.00 4 56.22
20 R.0. 78,38 JW. 46,28
u’dim 58,3 67.4
Renge 2873 46~79
Qe Ds 5.6 T.7

] ' ‘ ‘ ) ] 11 “%?.“
Ta Padr 1, pupil "M.7." mde a soore of 48,8; pup
the ot?wr'mﬁmlx:ar of the pair made 81,114, Read in like

manner for succeeding palrs.
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NAME CLASS DATE

RATING

WEATHER AND CLIMATE
UNIT XVII SET X TEST I

DIRECT.IONS. In this fcest you will find a list of words above a list of statements, You
must pick out a particular word that will fit a particular statement, Place the leter

of the word that matches in the space at the right of the sentences.

LEEUYQWE

=

10.

‘Copyright by American Book Company

Anemometer H. Hygrometer Q. Barograph
North to south 1. West to east P. Cirrus
Tornado J. Cyeclonic Q. Condensation
} of a mile . K. Sun R. Three miles
Stars L. Seventy-five miles 8. Moon

Dew point M. Evaporation T. Anticyclonic
Humidity N, Stratus TU. Bast to west

The source of the energy which causes changes in weather,

The process by which the water of a lake is changed into water vapor.
Another name commonly used which mesns the same ag the saturation
point of air.

The ratio between the amount of water a unit volume of air actually holds,
and what it would hold if it were saturated.

The name of the instrument which measures the amount of water vapor

in the air.

The type of storm area where the air is slowly moving inward and upward.
The approximate direction of motion of areas of high air pressure across

the United States.
The approximate distance away of a lightning flash when 15 seconds

elapsed before the thunder was heard. '
The name of the instrument which records the changes in air pressure as

they oceur.

The type of cloud which is most likely to bring & loeal thunderstorm,

V. Hydrometer
W. Relative humidity
X, Treezing point
Y. Absolute humidity
7. South to north
AA, Cumulus
BB. 15 miles

Answers Score

R ()
R ()
: R ¢ )
TR ¢ )
S ¢ )
R ()
(A ()
— ()
J— ()
10, weemnm ()



CLASS

DATE BATING

NAME

UNIT XVII SET X

TEST 11

Dirzcerions.  Study the map cavefully before you attempt to £l in the Lianks in the

gpaces at the right.

Ean 7 H
0.7 ¢ Ny ‘\\'l :-'qu H e—)

~, ~ SO Gy
EXPLANATORY NOTES N\ /l o
Obsorvations tuken at B Ay~ X
75th meridian time RN o o
Alr prossurs redusad to sea level ‘\ q;
Taouans ocontinuoun Ines pase through )

points of squal alr pressure N t B
Taoriumnns dotted lines pass through polnta ‘\1’ w5
of equal temperaiure =
Bysmors Indloats state of weathers (O cleax; [y (
partly oloudy; @ cloudy; @ raln; @ suow; \Y
Toport mlulng; “® Demss fog;
Arrows fly with the

BCALE OF MILES

This is a diagram of a (1) .._. map. There is a cy-
clonic area at the points lettered (2) ... and (3) ...
The anticyclonic areas are located at points lettered (4)
---.and (5)

state of Wyoming is toward the (6)

_____ The direction of the wind across the
In the city
of Chicago they are having (7) ____ weather while in
Alabama and South Carolina it is (8) The baro-
metric pressure in southern Texas is (9) _-.. while in

the city of Chicago it is (10)

Copyright by Amerienn Boolk Compuny
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il 0100 200 300 400

Answers Score
L e (
2 e (
B e e (
R (
B e U |
B e (
T e (



NAMIS CLASS DATT: RATING
UNIT XVII SET X TEST III
Dimzmcrions. In the test below you will find at the left certain statements and ab the
right certain phrases. You are to pick out from the list at the right some particular
phrase that will fit a particular statement. Place the letter of the proper phrase in the
space at the right. :
Statements Phrases Answers Score
1. The cast side of the Rocky Moun- A, the temperature does not fall low
tains is a region of little rainfall enough to reach the saturation
because point of the air. ) D, (
2. During a summer afternoon, at  B. it does so much damage.
almost any ocean resort, the C. if isa desert.
hreeze will blow in from the ocean  D. the perspiration on his body
because does not rapidly evaporate. 2 e ( )
3. Cloudiness generally accompanies . air is a poor conductor.
an area of low air pressure be- F. the prevailing winds come from
cause the west. ‘ N, ( )
4. One reason why the people of the G. the air is rising in cyclonie areas.
Middle Western States are active H. the air is rising and being cooled
and resourceful is because below the saturation point. 4, e ( )
5. There are many nights when I there is no moisture in the air.
there is no dew formed upon the  J. the barometric pressure is always
grass because * relatively low in a cyclonic area, 5. —--—--- ( )
6. A person feels uncomfortable on K. it is helpful in making the
a warm day of high relative beaches cool.
humidity because L. it rarely covers more thanasmall 6. —-oeon- ( )
7. The wind always moves in a territory. :
general direction from an anti- M. the price of farm products have
cyclonic area to a cyclonic area been too low.
because N. the odean is heated less rapidly 7. <cunoe- ( )
8. A tornado is known as a local than the land.
storm because 0. it is always cloudy when it rains. 8. ------- « )
9. There are many convection cur- P. the climate is temperate with
rents in the earth’s atmosphere moderate changes of temperature.
because Q. of the unequal heating of the 9. ccceee- )
10. The relative humidity of a poorly earth’s surface.
ventilated room full of people R. air from the lungs is laden with
increases because water vapor, 10, ceemmnm 3
8. it is lighter than cold, dry air.

Copyright by Antordenn Bonlk Compuny



CLASS DATE RATING

UNIT XVII SET X  TEST 1V

et

Dirmerions.  In each group below is a partial statement followed by five phrases, any of
which will complete the statement. Write yes after the statements which are true and no
after the others. All, any, or none of the completions may be true statements.

1

Answers Score
20ple having the greatest human energy are more generally found :

t) in climates like northern Canada. @i e ( )
») in localities where the relative humidity is always high. | Y ( )
) in the tropical and semi-tropical regions of the world. N ¢ )
%) in regions where changes in temperature are frequent. R A ( )
2) in climates like that of Minnesota. A — ( )
Slimate :
a) is approximately the same over a long period of time in any certain

locality. 1 A ( )
:b) is more greatly affected by the nearness of large bodies of water than

by any other factor. . by oo ( )
“¢) is the result of several factors. Co mmcmmm ( )
_d) islargely responsible for the kind of industry which is found in a certain

locality. d oo ( )
(¢) in any locality might be changed if the altitude of the place were

changed. . € e e ( )

Values which come from the work of the United States Weather Bureau are :

(a) the changing of poor climates in certain loealities to good climates. O oo ( )
(b) the control of the weather for the good of industry. b e ( )
(¢} the irrigation of arid lands so that crops may be raised. G cmmeme ()
(d) the protection of mountain forests so that floods may be prevented. [/ A ( )
(e) the prediction of weather changes so that industry may be prepared

for the change. € e ( )

pight by Amertonn Dook Company [ 096 ]



. . Answers Score
4. As a basis for making weather forecasts, the United States Weather Bureau
collects and records the following information :

(@) the changes which are taking place in the position of the moon. S, ¢ )
(b) the anemometer reading, | )
(¢) changes in the barometer reading, Coomman ( h}
(d) the dew point. [ R ( p;
(e) the temperature, € ( )
5. The wet bulb thermometer of a hygrometer : ‘,

(@) has its temperature lowered by evaporation. s A { )
(b) shows a higher temperature than the dry bulb thermometer when in an

anticyclonic area. by e ( )
(¢) would read the same as the dry bulb thermometer if the hygrometer

were in atmosphere which was saturated. ' Co e m (. )
(d) hasits temperature increased by a raise in dew point, when the temper-

ature of the dry bulb thermometer remains constant. oo ( )
(¢) would read the same temperature as the dry bulb thermometer if the .

wick should be allowed to become dry. € e { h)

6. The earth’s atmosphere :

(a) becomes heavier ag it has more water evaporated into if. G v ( )
(b) becomes lighter as it becomes warmer. By . ( h)
(¢) increases in capacity to hold water vapor as it is cooled. € omen ¢ )
(d) may become cooled if allowed to suddenly expand. A ( )
(e) is caused to move over the earth’s surface because of differences in air

pressure. - ( )

M, & K, GIN, HCT, TRETS X~ 7 [ 971 Copyright by Awerienn Tk Com pary
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Results of Temt XVIII
(How the Earth Has Been Prepared for Life)

Table XXI shows the per oents mede by esch pupil in Test XVIIIL.
Tgure 81 shows the ranking of eaoh pair of pupils with eeoh other and also
with each other pair. The medien of sach olasa is also shown.

The highest soore was elighty-six, a:id it was made by a pupil in the
experimental oless, This score s six per omt greater than the highest
goore in the lecture clams., The lowest score was forty-me, and it was slso
mede by & pupil of the experimen tal olass. The lowest score in the legture
clase exoseded the loweet moore in the experimental olass by nine per cent.

.'rhé medisn in the leoture olass excesded thet in the sxperimental
glass five per cent, This differemce is 2 material differencs. Htatlstioally
1t has ninety-three chences in one hundred of being significant. The results
of this test indiocete that the materisl in this unit is leoture material. It
is of & general nature and exporiments sre not necessary. There iz evidenoce
that material of this mature, that is explained fully in the text and does not
suggest material for experimentation, is best taught by the leoture method .

In peir nine the experimentel pupil excesded the lecture pupll by &

margin of eleven per cemb. In peir eighteen the pupil in the leoturs olass

exceeded the pupil in the experimental fourbesn per ocemt, The pupil in the

leoture slass in psir nine was sbaent three days, ad this may have Feen the

resson for her score being below the median of the oless and below that of the

Pubil with whom she was paired.

0f the twenty palrs in the study twelve of the pupils in the laoture

class ranked higher than the twelve with whom they were paired in the experis

nen tal oluss, In the other eight peirs the exporimental pupils excseded those

in the leoture olass.



TABLE XXI

MEDIAWS OF PER CENIS MADE BY PUPILE IN TEST EIGHTHRN
(HOW THE EARTH BAS BEEN FREPARED FOR LIFE)

EXPERTMENTAL ] LECTURE
L - Neme - , Name o
Pair of ~ Per ' of Peor
Bumber . Pupil fent  §)  Pupll - Cent
3 K.B. 72,81 AJE, 89,23
b R.6,  b8.92 R, 83.08
7 D.8. 56092 ] K.B. 30.00
‘1 8 . ”qﬂt ‘ o 641»61 ﬁngo ?2- 31
9 B\\WQ L 70. 77 MW, 58 08
10 Wi0.  67.89 D.S. 7640
11 ‘ C.8, 63,88 D,.C. 81.61 -
13 B.H. 69,84 D.V. o 72,80
17 K8 65,18 ReT. 78,46
18 Wb‘wﬂn &, 92 J.8. CT0,T7
19 BK» 56,92 GuK. 67,77
20 . 'R.G. 88,98 . 7718
. Medlan  61.4 669
Memn 62,6l 66 .48
Range  41l.86 , B2wBO
@» D 5.3 . T.3

In Peir 1, pupil "M,7." mede 8 mcore of 50,1 pupil
"p,F.* the other member of the pair made 63.08%. Read
in like menner for succesding pairs, ,
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CLASS DATE RATING

NAME
HOW THE EARTH HAS BEEN PREPARED FOR LIFE
UNIT XVIIIT SET X TEST I
Dirmcrions, Study the picture carefully before you atbempt to fill out the blanks at
the right.
Answers Score
This picture represents rocks which have been 1. oo (
(1) —-—- under (2) ___.. Such rock shows layersor (
is said to be 3) _—--. Such rocks are said to be sedi-
mentary because they are formed from (4) ... e (
(5) ——--, (6) -——_,and (7) --.. areexamples of sedimen- 4. <cocommmmmmoaio oo (
tary rocks. (8) .... is formed from grains of sand , ('
(9) -... together, while (10) -._. is hardened clay or (
B e e
mud.
T e e e (
By e e (
0, e (
100 e m (
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NAME CLASS DATE RATING

UNIT XVIII SET X  TEST II

Dirporions. In this test you will find a list of words above a list of statements. You
must pick out from this list some particular word that will fit a particular statement.
Place the letter of the word that matches in the space to the right of the sentence.

Alfalfa

A. Lava ‘K. U. Igneous
B. Solution L. Humus V. Potassium
C. Iron M. Sand W. Loam
D. Sedimentary N. Rice X. Quartzite
. Fertilizers 0. Glacial Y. Gravel
T, Gneiss P. Coarse humus loam Z. Corn
G. Layers Q. Yellowstone National Park AA. Wind
H. Glacier National Park R. Crystals BB. Yosemite National Park
1. Fine clay 8. Marble CC. Barley
J. Local , T. Nitrogen
Answers Score
1. A farm crop which requires relatively little moisture. ) T ( )
2. The kind of liquid rock which is given out by a voleano. y ( )
3. The metamorphic rock formed from sandstone. R ( )
4. The type of soil in which water will rise highest by capillary action. 4, o ( )
5. The oldest kind of rock upon the earth. ;T ( )
6. The raw food element which aids in making the leaves of growing plants
green. 6. oo ( )
7. The kind of transported soil in the upper Mississippi Valley. T e ( )
8. The type of erosion chiefly responsible for our natural limestone caves. 8 e ( )
9. A general name given to all materials which farmers use to renew the
productivity of their soil. 9 e ( )
10. The National Park in the United States which is famed for its many
geysers. 10, oo ( )
11, An identifying mark in all sedimentary rocks. 11, oo ( )
12. The kind of soil which is almost entirely composed of grains of quartz
which came from disintegrated granite. 12, oo ( )
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NAME CLABSY DATE RATING

SET X  TEST III

UNIT XVIII

Dirrorions.
right certain phrases.

In the test below you will find at the left certain statements and at the
You are to pick out from the list at the right a particular phrase

which matches & particular statement. Place the letlor of the proper phrase in the space

Copyright by American Book Compnny

they have passed.

[ 101 ]

at the right.
Statements Phrases Answers Score
. Hard wheat is a favorite crop in A, it is there where the slipping and " '
the western plains of the United moving will be most pronounced. o
States because B. they usually appear in such - 1, oo~ )
. Water will not rise as high by places. :
capillary action in sand as in clay C. it contains much nitrogen, as Well ‘ ;
because as other plant food elements. 2 )
. Earthquakes are likely to be more D. it gives more bulk. ,
severe near a fault because E. clay is heavier than sand. S S )
. Fertilizers must be added to farm T. the loose soil on fop hinders
lands because capillarity and thus conserves 4, __.___.. ( )
. Cultivation of the surface of farm moisture, , :
lands is desirable because G. it has become a custom to raise 5. _..n.. )
. Igneous rocks are crystalline in the crop there.
structure because H. erosion by solution is constantly 6, ... . )
. Common barnyard manure is a taking place.
good. fertilizer because I. it requires relatively little mois- 7, .- )
. The ocean containg much salt ture. :
and other minerals because J. of the difference in fineness of the 8, ... )
material of which it is composed.
K. growing plants take the raw food
materials from the soil.
L. of the great heat through which



NAME CLARS DATE RATING

UNIT XVIII SET X  TEST IV

Dirmerions. Read the following problem through very carefully before you attempt to
fill in the numbered blanks. When you answer the problem questions, place the missing
words in the space at the right having the corresponding number,

Answers Score

The five inverted bottles have had the bottoms 1. oo . ( )

removed and corks pierced with a small tube were ° ( )
inserted. They were then filled with equal amounts

(by weight) of 4, gravel; B, sand; C, clay soil; D, rich B mmmmm oo ¢ )

soil; E, leaf mold. They were then placed over empty 4. oo amomo ¢ )

beakers., Equal amounts of water were then poured 5 ( )

over the contents of each jar. In jar A practically

(1) ---_ the water passed through; in jar B a (2) ____

amount was held back by the sand; in jar C still more

was (3) --._- in the clay while the rich soil and leaf
mold held the (4) _... water. This shows that soil
with (8) -._- matter in it holds water best.

Copyright by Amerienn Book Company’ [ 102 ]



NAME CLASS DATE RATING

UNIT XVIII SET X  TEST V

Dimzcrions. In cach group below is a partial statement followed by five phrases, any
of which will complete the statement. ' Write yes after the statements which are true and
no after the others. All, any, or nopesof the completions may be true staterments.

Answers Score
1. The granite in a monument :

(@) is a good example of an igneous rock. /ST
(b) was probably at one time so hot that it ecould flow like water. by e o (
(¢) is probably a1‘1 older rock than the marble in a bank floo. Co memm (
(d) contains the ingredients for making sand. o A ¢ )
(¢) may easily be identified by the layers in its s‘cx;ucture. ‘ o - e ¢ )
2. A good example of weathering would be:
(a) the splitting of a rock by waber freezing in a crevice. O oo
(b) the wearing away of a rock by sand being blown against it. N { )
(¢) the transportation of rock sediment to the ocean. Co mmmmnnn ()
(d) the breaking up of rock by the roots of trees forcing their way into the
small cracks, B omciman ¢ )
(¢) a raging blizzard on the mid-western plains, (X (R |
3. The farmer has learned that a surface mulch is of value in helping prevent: ‘
(@) the growth of weeds. O e (
(B) the loss of moisture from the soil. /S (
" (c) the ravaging of insects. o e «
(d) the need of fertilizer. d ——————— (
6 coamn ¢

(¢) the evaporation of water,

[ 103 ]
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4. If you were to make a search for fossils:

5.

6.

(a) you would need to confine your search to the sea coast.
(b) you could not expect to find any fossil sea life in the mountains.

(¢) you would probably find the greatest supply in beds of sedimentary
rock. ’ N

(d) you might find the remains of past animal 11ﬁ, which was unlike the
kind of animal life we know today.
(e) you would probably be unable to find any specimens in beds of granite.

The soil of Minnesota and Iowa:
(@) furnishes a good example of transported soil.

(b) is classed as local soil,

(¢) is glacial soil.

@ Vwafs probably at one time much farther south than it is at present.
(e) is the result of erosion.

A common method of supplying the soil with the missing raw food ma-
terials is:
(z) by the provision of adequate irrigation.

(b) by giving the soil adequate cultivation.
(¢) by spreading barnyard manure upon the soil.
(d) by spreading common table salt upon the land.

(e) by scattering iron filings over the land.

Copyright; by Amorloan Book Clompany [ 10‘1 ]

Answers Score

G mmmmm (
B e (
Co e (
dooooee (
€ mommeen (
G oo &
. (
[ (
do oo (
A (
A (
b . (
L
oo (
€ —ooemo (
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Results of Test XIX
(life on the Earth)

Table XXIT shows the ranking of esch pupil in Test XIX, while
Figure 22 shows the ranking of ench pair of pupils with eech other pair.
The medisn of each olass is also shown, | |
The highest soore, eighty~four, was made by a pupil in the leoture

clags, and exveeded the gmk‘b@aﬁ sgore 1::; the experimentasl class by & mergin
of six per cent, The lowest #oom wag twenty-nine and waé‘ made by & pupil
in the oxpaiimm‘tal class. ,'rhe lowest soore mdu‘hy 8 momb‘er,df,’ the lecture
class was for'by per aent. . | | |

| The median of the experimental class was forty-nine, which is twelve
per cent less than the medim of the lecture olass. This i a signifiosnt
difference, ' Since this difference is signifiosnt, method must have some
effoct on the results of the test. There were msny damoz;utrstions and ex~
poriments thet were performed by the experimental olass. These experiments
covered such material ss study of vells, tissue, organs, osmosis, plant foods,
the nitrogen oycle, md many others. In the leoture olass this same material
was studied from the diagrm and explenations in the text book, As fer as
this study goes, it indicates that na’cﬁrcs of material, interest ereated,
pupils depending on other pupils in the experimental method of teaching, and
imate of time are all faafm‘s that must be considered in the two methods of
teaching. There is a tendency for the experimental cless to waste time and
4o depend upon only a few for most of the work, end alsc & poseibility for
the pupils to lose interest as well as gain interest in the laboratory. In
the opinim of the resesrcher the material in this unit would be considered

of sn experimental neture by moet soience teachers, yet there wae a signifi~
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~ oant difference in favor of the leoture olsss in the results of the test,
Waste e)f ume, too much pupil help, loss of interest, snd neglect of
-hex‘b‘beok mtarial nay be some of the factors thet awaeﬁ the axparimontal
clegs to ponk lower thea $he leoture alasa. '
| In pair nina mo lectm—a pupii rankea aeventean per cnxrb highar* |

'bhm ‘hha axpar:lmental pupih v.'ha pupil in the 1eetura olass ranked fourteen
« per sent highor than ﬁm pupu :&n Qsha exparimmtul aluma in pair a:lghtom.

of the mﬁn'by paim in the u’budv uixtaam pup:lia m the 1wtura
alua rsmlcad highw than ﬁw nix’som with whom they were pairad 1n tha 8x-
.mrimmtal alau, one ya:lr rmkod the same, and in the other three pairs B

the exyurimmval pupils renked the highest.
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COPABER RaXX

MDDIAES OF PSR OXNTS MADR BY FUPLLE 19 1RGT NINPIRRN
{LIFE ON THE RARTH) -

Polr of Per Per
Pagber  Pupil . Qent Pupil . Cenb
& Bols ‘ 67*;&9 l mmﬂt 64,88
Pk AR o
5 Rmah S &9&%5 R«Vwiv ) 53‘85
7 DeRa o BBe3B MBa © B7,.88
8 N.E 49,25 . E.8. 78,48
9 BW.  B7.68 . | KW 84.61
10 W.0.  49.28 DS, 83,00
i 0By 78,92 i D.C. 81,61
13 Evﬂ'& 40-00 . i ﬂ‘hﬁ! 40;%
1& xwi}n 29;23 | E*&u Elvﬁ&
15 C Pu o Bl.B4 RN, 80,00
16 R 41.B4 i R 55,86
1 WE E8.48 I 08, 78 .82
19 HoKs 49,23 ., 81,84
£0 ‘ ‘ E o ?8;46 ' Wy 81.b64
Wadien 49.7 | 82.3
Heon 5565& ’ ! 83.04
Renge 2078 ; 40-84
Q. B. 8,11 : .67
N i

In Pair 1, pupil "M.T." made e wmoore of 50.%; pupil
“w.P," the other member of the pair mede 75.B5%. Read
in like menner for succeedlng pairs.
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NAME CLABS

DATE RATING

LIFE ON THE EARTH

UNIT XIX SET X

TEST I

Dirmerions, Till in the missing words in the numbered spaces at the right,

Cells are (1) ... of (2) ... in plants and animals.
They are formed of (3) _..- matter. When they are
found alike in size and shape, they form (4) ._... Ex-

amples of (8) -... are muscles, nerves of (6) --... form-

ing the outer surface of a leaf. When a number of
form an organ. The root of a plant is an organ as is

' the arm of a man. -Since (9) ..... things are made up

of organs, they are called (10) ____.

Copyright by American Beok Company [ 1056 ]

(7) .- are organized to do some (8) _... work they

L e (
2, e (
S (
P (
B e (
B e e (
T, e (
8. e e (
9. e (
10, e e e (



NAME CLASS DATE RATING

UNIT XIX  SET X  TEST II

Dimmerrons, In this test you will find a list of words above a list of statements, You
must pick oul some particular word that will fit a particular statement. Place the letfer
of the word that matches in the space at the right of the sentences.

A. Root H. Hypocotyl 0. Osmosis
B. Invertebrates 1. Birds P. Oxygen
C. Organ J. Embryo Q. Frogs
D. Tissue K. Air R. Water
. Cell L. Weeds 8. Legumes
T. Vertebrates M. Carbon dioxide T. Parasites
G. Helium N. Ozone U. Lizards
Answers Score
1. A unit of strueture in a living thing, oo ()
2. A structure having a definite work to do in the body. 2 o ( )
3. Animals having a backbone. 3. o ( )
4. The part of a seed that grows into a new plant. 4, - ( )
5. A gas formed when seeds germinate. > S ( )
6. The process by which water gets into the plant. 6. o C )
7. The substance that transpiration puts into the air. oo ( )
8. Plants which feed on other living plants without giving anything in return. 8. _______ ( ) ’
9. Plants which hold useful bacteria in nodules on their roots. 9 . . ( )
10. Animals which help most in saving the crops of the nation. 10, .. ( )
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NAME CLASS DATE RATING

UNIT XIX SET X  TEST III

Dirrcrions. In each group below is a partial statement followed by five phrases, any of
which will complete the statement. Write yes after the statements which are true and
no after the others, All, any, or none of the completions may be frue statements.

. Answer Score
1. We know living things are composed of cells hecause :

(@) they have a nucleus and cell wall, o P ¢ )
(b) they are alive. ) S { h)
(¢) we can see them under the compound microseope. Commeeee )
(d) we could not get movement unless we had small parts. A ( )
(e) people say they are, €0 e ( )
2. Living things are classified:
{a) by placing those most unlike in the same group. T )
(b) by looking for likeness in structure and development. be v ( )
(¢) by placing those having the same characteristics in the same group. Comeemm ( )
(d) info species, genus, and family. e A ( )
(e) into organic and inorganic things, B eemm { )
3. Seeds germinate:
(a) because they contain an embryo, A )
{b) because they contain food. by oo ( )
(¢) only when air is present. [ ¢ )
() quicker in light than in darkness. 7 A ( )
(e) best when the germ or embryo is removed. € e ( )
4. We know that root hairs absorb water from the soil :
(a) because they are a part of the root, G om0
(b) because they are only found when moisture is present. | S )
(¢) because soil particles which carry water eling to them. € o ( )
(d) beeause there is o grenter conconbration of wuter outside the root hair
than in its coll sap. o 1 AN { )
(¢) beecause plants give off moisture and so thoy must take it in through thoe ( )
R

roots,
Copyright by Ameriean Book Company
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NAME CLASS DATE RATING
UNIT XIX SET X TEST 1V
Dmecrons.  In the test below you will find at the left certain statement's, and at the
right certain phrases. You are to pick from the list at the right some parthular phrase
which matches a particular statement. Place the letter of the proper phrase in the space
at the right.
Statements Phrases Answers Score
1. Animals and plants mutually help A. when the air in a closed jar
each other because ‘ where they are growing is tested, 1, - (
2. Living things are called organisms it is found to contain much car-
because bon dioxide. . p R (
2. We know that seedlings use oxy- B. although they may die down in
gen when they sprout because the winter they send up new S
4. Osmosis will take place in an egg shoots in the spring.
because C. such are sprayed on the surface 4 - -ceen- (
5. Weeds can grow where other of the food plants.
plants cannot live because D. there is a greater concentration 5. - ------ (
of water outside.
6. Perennials are so called because E. they feed upon harmful insects. | (
7. Insects with biting mouth parts F. plants make food out of wastes
can be killed with contaet poisons that animals give off.
because G. they are made up of organs.- T (
8. Plant lice can be killed with a . they are adapted to live under
kerosene emulsion spray because unfavorable conditions. 8 o meem (
9. Fungi do much harm to crops it clogs their breathing holes.
because they are so small. 9 e (

Copyright by American Book Corpany

OZEH Run

birds should be encouraged to
live near gardens.

they carry pollen on their wings.
we find them living together.
they are parasites.

there is oxygen in the air sur-
rounding them.
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CLASS DATE 3 AT
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UNIT XIX SpT x

DrrectioNs. Examine the diagrams carefully, Then fl] in the blanks in the foll

sentences in the spaces to the right,

In each of three opaque dishes are placed blotting
baper and an equal number of soaked seeds. In dish
No. I the blotting paper is left dry, in dish No, IT the
paper is thoroughly moistened, while in dish No, III
there is placed water sufficient to cover the blotting
paper. The dishes are placed together in a moderately
warm place and each is covered with an opaque cover,
After five days examination shows that the seeds in
dish No. I have not germinated, those in No. ITT started
but then rotted, while those in No. II are growing.
Since no dish has (1) ____ and since the (2) .___ has
been the same in each dish, we may say the differences

in (3) —___ are due to different amounts of (4) _.__,
The experiment proves that a moderate amount of
{6) --__ is needed for germination of bean seeds.

A large potato is scooped out at one end so as to
make a round depression about 2 in depth, This
depression is filled with sugar, and a rubber
cork with a hollow tube is inserted tightly
in the hole. The lower end of the potato
is then removed and the potato is placed
in a dish containing water. After a few
minutes liquid is seen to rise in the tube.
This is brought about by (6) ... (7) ..__.
The concentration of water outside the
potato is (8) ___. than the concentration
of water in the (9) ._.. of the potato.
Likewise the concentration of water is less
in the (10) .... than it is in the (11) ----
of the potato. Therefore, since fluids or
gases tend to move through a (12) _-.. from a point of
(18) _.__ to a point of (14) -... concentration of that
fluid, we have a (15) -... of liquid in the tube.

[ 109 ]
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TEST V

Answers Score
L ()
A ¢ )
. ¢ )
b e ()
e e ¢ )
O L. ()
T e ()
B L ()
O L ¢ )
10, e ¢ )
S ()
12 e ()
R ()
14, e ( )
18, s ¢ )
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Results of Test XX
(Improvement of Iife an the Earth)

Table XXIIT shows the ranking of esch pupil in Test XX, mnd Figure
23 shows the renking of esch pair of pupils with each other snd alse with
each other pair, The median of each olass is shown.

The highest soore ﬁs‘ ninety-one and was made by a pupil in the
leoturs olass. This #oore exceedsd the highest soore in the sexperimental
clags three per sent, The lowest scors was forty-one and was also made in

the leoture class, It was exceeded four per oent by the lowest score in

' the experimental olass.

The median of the leoture olass exoceeded that of the experimental
class fivg per eent, This differsncs 1s not definitely signifiocsant but has
ninety ahﬁmu in one hundred as being such. The material in this chapter
iz definitely lecture materiel as it is well illustrated by dlagrams and
Tigures. It does not suggest much laboratory work thet is not offered in
-ﬁhu text and tlmt oennot be axpiained from the diagrems by the instructor.

In pair nine the pup:!.l‘ in the experimental class exoeeded the pupil
in the lecture olass by a small mergin of two per ocent. In pair eighteen
the pupil in the experimental class exceeded the pupil in the lewsture class
by a margin of aix‘por cent, ‘

Ten members of the experimentsl olass exceeded those with whom they
were paired in the leoture olass, and ten members of the leoture class

exceeded ten members of the experimental oless.
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NAME CLASS DATE

RATING

IMPROVEMENT OF LIFE ON THE EARTH

UNIT XX SET X  TEST I

Dirmerions. Indicate which of the following statements are frue or false by mearking out

the reply you do not want. T equals True. I equals False,

1. The ovary of a flower holds and protects the seeds.

2. The sepals are the brightly colored parts of a flower.

3. Cross pollination is transfer of pollen from the anther of one flower of &

© ® N o ;R

10.
11.

12.

13.

4.
15.

given species to the pistil of another flower of the same species.
Pollen is produced in the pistil.

An embryo of an animal develops from a fertilized egg cell.

All variations produce new species of plants and animals.

All dogs came originally from a wolf-like ancestor.

Changes in environment may cause mutations.

Mendel discovered that peas hand down characteristics as unit char-
acters.

Mendel’s laws are not much used in plant breeding.

Burbank used selection and hybridizing but made little use of Mendel’s
laws to produce new plants.

By means of Mendel’s law of segregation, it is possible to pick out seeds
from plants that will hand down certain definite characters to their
offspring,. .

Training and environment play a part with heredity in producing an
efficient citizen.

The feebleminded in this country number over 300,000.

Improvement of the environment will likewise improve bad heredity.

Copyright by Amerloan Book Company [ 111 ]

o

10.

11,

12.

13.
14.

® NS ;e W

Answers
rl‘l 1?
T I
T F
T F
T F
T F
T P
T F
T r
T I
T F
T F
T B
T F
T F

Score

P T e N WP . T N



NAME ‘ CLASS DATE RATING

UNIT XX SET X  TEST II

* Dirmorrons., In this test you will find a list of words above s list of statements, You
must pick out some particular word that will fit a particular statement. Place the letfer
of the word that matches in the space to the right of the sentences.

A. Body . Organs K. Self pollination P, Cells

B. Stamen G, Petals L. Tissues Q. Variation
C. Sperm H. BEgg M. Budding R. Mutation

D. Chromosomes I. Body N. Wind 8. Characters

E. Germ J. Cross pollination O. Insects

Answers Score

1. The cells which determine heredity. 1 . )
2. The cell which causes fertilization. 2 - )
3. The structure in a flower which holds sperm ecells. b T )
4. Structures within cells supposed to carry inheritable qualities. 4, ... )
5. Growth of pollen from anther of a flower on its own stigma. 5 N )
6. Cross pollination of oranges is largely brought about by 6. . )
7. Development in plants and animals is a process of division of T )
8. The hornless Hereford cattle arose as a 8 e )
9. Hybrids crossed with one original parent tend to segregate unit 9 e )

10. The seedless orange has been dex:eloped commercially by 10 ... )
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NAMD CLASH

DA'TE RATING

UNIT XX SET X

TEST III

Dirpcrions, Study the diagrams carefully before filling in the blank spaces at the right,

Answers Score

(&)

Fill out the numbers in the spaces at the right corresponding with the strue- 1. .._--_- ( )

tures in the diagram.
2 ()
R ¢ )
4 e ¢ )
A ¢ )
R ¢ )
7o ¢ )
R !
9 e ¢ )
10, ool ( )
|
11 . C )
(B)
The diagram shows how cross pollination might be Answers Score
effected in an irregular flower like a snapdragon. Till 1 ( )
out the statements below, placing your answers in the TomToTToTToTmmRTEssmannmm s
corresponding numbered spaces to the right. o ( )
The bee alights on the spur of the flower and
forces its head into the tube of the flower in an attempt ~ g _____ . ______ ( )
to get at the (1) ... which is
secreted in the bottom of the 4. . L ( )
tube. In doing this its head
and back rub against the 8 —cmommmm e ( )
(2) ..-. and also against the
(8) ----surface of the (4) ... B e ( )
If the bee then goes to another y ( )
flower of the same kind, it TomTTmoootToTomosmmomsnmmee
carries (§) ... from the first R ( )
4 flower visited on the (6) .... LoTThTTmmTmmT T
covering its head and back. It may. transfer this o ( )

(7) ---.- to the pistil of second flower., Both
(8) -.._ and (9) ---- pollination may evidently take
place in this flower,

H. & K, GEN, KCIL, TESTS X~ 8 [ 113 ]

Copyright by Amerienn Bock Company



CLASS DATE

NAMIE

UNIT XX SET X  TEST Iv

Dinmerions.  In each group below is a partial statement followed by four I?hrases, any
of which will complete the statement. Write yes after the statements which are true
and 7o after the others. All, any, or none of the completions may be true statements.

Answers Score ‘
1. Plants or animals reproduce sexually when:
(a) pollen is produced in a flower. G coemmam ( )
(b) man makes buds or grafts. B oo ( )
(¢) a plant springs up from last year’s root. € e ( )
(d) an egg cell is fertilized by a sperrh cell. R )
2, Cross pollination takes place :
(a) when a bee carries pollen from a rose to a pansy flower, A )
(b) when a bee carries pollen from the stamens of an apple blossom to the
stigma of a cherry blossom. [/ ( )
(¢) from the stamens of any flower to the stigma of any other flower. € e ( )
(d) only between flowers of the same species of plant. ) A ( )
3. Cross pollination :
(@) is brought about by insects, wind, man, or other agencies carrying
pollen. @ oo ( )
(b) occurs when pollen from one flower is deposited on the stigma of
another flower of the same species. by e ( )
(¢) is only effective when the stigma is ripe enough to receive it. Co e ( )
(d) might be brought about by a man with a dry paint brush. oo ( )
4, Variations:
(@) are of two kinds, fluctuating and discontinuous. O o ( )
(b) are always found in nature. . b . _;____ ( )
(e) may be due to a change of environment. Co e ( )
(d) which are discontinuous may result in mutants of new varieties of ‘
plants or animals which breed true. o oo ( )
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RATING

UNIT XX SET X  TEST IV

Dirzerions. In each group below is a partial statement followed by four phrases, any
of which will complete the statement. Write yes after the statements which are true
and no after the others. All, any, or none of the completions may be true statements,

1. Plants or animals reproduce sexually when :
(a) pollen is produced in a flower.

(b) man makes buds or grafts.
(¢) a plant springs up from last year’s root.

(d) an egg cell is fertilized by a sperin cell.

2. Cross pollination takes place:
(a) when a bee carries pollen from a rose to a pansy flower.

(b) when a bee carries pollen from the stamens of an apple blossom to the
stigma of a cherry blossom.
(¢) from the stamens of any flower to the stigma of any other flower.

(d) only between flowers of the same species of plant,

3. Cross pollination :
(@) is brought about by insects, wind, man, or other agencies carrying
pollen.
(b) occurs when pollen from one flower is deposited on the stigma of
another flower of the same species.

(¢) is only effective when the stigma is ripe enough to receive it.

{d) might be brought about by a man with a dry paint brush.

4, Variations:
(a) are of two kinds, fluctuating and discontinuous.

(b) are always found in nature.
(¢) may be due to a change of environment.

(d) which are discontinuous may result in mutants of new varieties of
plants or animals which breed true.
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Answers Score

[ A ¢ )
b e « )
€ ¢ )
A ¢ )
G ememem ¢ )
R ¢ )
€ ommmmman ¢ )
A C )
L A — ¢ )
| R ¢ )
[ ¢ )
A ¢ )
A ¢ )
[ ¢ )
Coommmmnae ¢ )
A (



HAME CLASS

UNIT XX  SET X

DATE RATING

TEST V

Directions. Study the diagrams carefully before you fill out the blanks in the sentences

below.

The diagram represents the cross breeding of yellow
and green seeded peas. The former are marked D, the

P o @

parents

re =0
Ty BTy
/ N\

-9 0=0

Sy
Fa 7 \
@8 € C.

latter R. In the first generation, lettered (1) -o-cy all
the peas formed are (2) ---- In color. This shows the
law of (3) ---., yellow being (4) —--- over green which
is a (5) -.-. character. Now if these hybrid peas are
again cross bred in the (6) ---- generation, (7) ----
peas will appear in & ratio of (8) ---- yellow to (9) ----
green. The (10) ---- peas, if crossed in the (11) _---
generation or future generations will continue o pro-
duce (12) ---- (13) ---- peas to (14) ---- green pea.
But if the green peas are crossed, they will always
produce (15) ---- peas. This illustrates the law of
(16) ---- because the recessive character of green-ness

has been (17) ---- out.
This diagram seems to indicate that (18) ---- is &

(19) —--- in such
families should be avoided.
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Medians of Al Secmnd Semester Tests

Table XXIV shows the mdiwa for emch pupil of emch pair in the
ten m’wa that covered the noobnd semester's work,

Flgure 24 shows the x?mking of sach puir of pupils with each other
gnd with the ether palrs nn. ‘tﬁa%r'madima for the ten tests that cover
the second semestoer's wark, o

| Pigure 26 snd ‘26 ' ahow 8 gomparison of the per cent soores of pair
qi@h*kz md palr aightoen in the last ten teaﬁs.

The highest medien was seventy-four and was mede by 8 membar of the
leoture olass, Thip soore excseded the highest median in the experimental
class by cne per vent. The lowest medisn ln the leoturs olans was forty-
two, and that of the experimentsl wes Pifty-five.

The medians of twelve pupils in the lecture class exooeded the
medisms of the twelve pupils with whom they were paired in the experimemtal
olage. In eight pairs the pupils of the experimental group excesded the
pupils in the 1eotury.oclass.

In the ten teuﬁg sonsidered here the medians in the leoture class
excesded those in the experimentsl cless in nine cases, and the exper imental
class exceeded the leoture in one omse.

The medien of ﬂw medisns of the pupils in the leoture class in the

ten tests was sixty-one end for the experimentsl class 1 Pty-oight, Thise

difference of four per oent s not & signifiosnt difference but has sixty-

two ohmnim in one hundred of being such,
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TABLE XXV

MEDIANE OF PER -GMTSM&DE BY PUPILS I BECOND SEMESTER

— BXPERIMENTAL | LECTURE
- Neme - Name

Pelr of ~ Per of Por
Humber - Pupﬂ .. Qent Pupil Cent
e CERL. O BT D.M. 80.4
3 ' K-uB-  65~.2 A, 80.8

,& ﬂuna."‘,?“" Mlg VQHO 54&5

5 ’ Rl (- T 9’&-& R.W.. 58.7
6 B 7% : N G648 AW, 57.1
7 p.8. BB ¥.B. 84,7

. 8 . “wﬁ‘t » 54‘1 EOS. 700‘
.9 B.W. 64.9 AN 89.2
‘ 10 ) ) Wl 68,5 D.8, 87.1
11 g.8,  T..B DyCe 72.8
12 ﬁ'us' ‘ 5506 DnD» AZ.Q
13 B.H,  BB.2 D.V. 68,7
16 D.C. . 78.8 R, 4.7
17 K.5.  58.6 R.T. 87.8
19 RX,  BL.8 &K, 80.3
20 ’ R.Cy 7.8 R BE.E
Medisn ~ B8.7 61.4

Mesn  £9,39 62,28

Range 4677 4274

Qs Ds 6,35 7,42

W " L

gn Peir 1, pupil #),7." made a soore of Bl.2; pupil "T.F.,
the athor'mmnbw of the peir, made 61.4%. Read in like
manner for sucsveding peirs.
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Tegend:

Pair Nine Pupil X

Percents:
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Lecture

Pupil v . WX ETLMEN LS ]

N/

o

11 12 13 14 15 16 1T 13 19 20

Nunber of Test

Flgure 26

Ranking of Pupils in Pair Nine in the Tem Teats
Glven the Seoond Bemester

Read Pgure thusi: The pupil in the leoture olass mede & score of
76%, mnd the pupil in the experimmtel made 78% in test eleven,
Read soores on suooseding tests in like manner.
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Figure 26 shows & oouparison of the two pupils who had the lesst
veriation in the control. This pair was made up of identical twin glirls.
This fipure shows the results of the tests taken the seomd semester.

I‘h 18 interesting to ncﬂm that the experimental pupil exceeded the
'locmm pupil in four oasam they ranked the ssme in one, and the lsoturs
pupil oxomded the. auparimmtal in the other five. In test thirteen,
tost sixteen, and test ninstesn the levture pupil excaadod the experimental
by & wide margin, This may indicate tmt method of tenching has momething
to do with the results, :

The median for the Jeoture pupil in the ten tests wes sixty-nine,
'a‘ml for the pupil in the experimental olass it was sixty-four. This shows

that as far as this pair goes the 1ecture method would be favored.



Legend:

Pair Nine Pupil X — Lecture -
Pupil Yoo Experimental
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Hgure 26

Renking of Pupils in Pair Bighteen in the Ten Tests
Given the Beoond Semester

Read Figure thuss The pupll in the 1 ecbure claes made & soore
of BOX, smd the pupil in the experimental made 66% in test eleven,
Read scores on succeeding teste in like msnner,
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Plgure 26 shows a éom?@iwn of pair eighhaon, the two puplls who
had the greatest mimion in the control. |
In 'hhia pair the leoture pupll exceeded the axparimmtal pupil m :
' eig}w of the ten tests, In tha o'char two testa the oxparimmtal pupil
mmedad the lwﬁure pupii. o
o !l‘lm madis:n for the lae'bum pupil in tha tan *hasi:s we.s uwntya-one,
) nnd for tha pupu :m mw axperinental clus it was mrﬁy»n&no, Aa far 28
this pair goes, the Ioo-&ura mef:hod of tanohing, is nore efﬂauﬁvm
 The wrﬂ.ation in the two pupila wes in favor of the loctm-e pupil
the uamd semester and the axporimental ﬁw firn*b samaaw. In the firet
semester's work thora was onl;y a alight diff.’aremo in tha soores of hhe 'two
’pupila, while the second senester hhare waa a groat miatim in ’c.he soores

of the two pupila in favar of the laema pupil.
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SUMMARY AND CONCLUSIONS OF STUDY
BECUND SEMESTER

In the seocond semester study the experiment was worked out in the
same menner &y in the ﬁr‘uﬁ“u‘umba'bor except that the olasses wera. reversed
a8 has baen desoribed.

In test eleven, the first test in the second semester, the medisn
of the lecture olass axceéded thet of the axperimuitul‘ alns# one #nd a‘ixé |
tenths per cent; in tmﬂ; Wslivé the leoture olmas exoeeded the experimental

| class one and eight-tenths per cent; ln btest thirteen fhe loosture alaaa
exoseded the experimental class seven and five-tenths per centy in teost
fourteen the lecture clags exoseded the experimental class five and three-
en ths per cent; in test fifteen the lecture class excsaded the experimen-tal
class three per cent; in test mixteen the lecture olase exoeeded the oxperi~
menta) cless three and nine-tenths per cent; in test sevﬁntéén the experi-
‘mental class exveeded the lééturé clads nine-tenths of one per ocent; in test
alghteen the leoture olass exceeded the exparimaﬁbal class five and five~
tenths per oent; in test nineteen the lecture cluse exceedsd the saperimental
clags twelve apd six~btenths per cent; and in the finel teat, twenty, the |
leoture ¢lass exceeded the exporimental cless five and six-tenths per cent.

In the ten tesats the medians of the leoture class exceeded the medien
of the experimental elass in nine cnses, and the experimental c¢lass exceeded
the leoture olese in only ome. |

Statiutiéully, there must be a difference of spproximately ten per
cent in the medians in order to have a signifiosnt difference. In only one
of the tests that were given the first semester was the wariation great

enough to be statisfiocally signifioant, and that was in favor of the leoture
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cless on test ninetesn, In tests eleven, twelve, t'h'ir{;eun, four teen ,
fifteen, sixteen, eighteen, nineteen, mnd twenty the lecture cless exceeded
the experimentel class in medlan per cents, In these tests the chmn ces
were fifty-eight, x‘ifﬁyweight, ninety~five, ninety-five, eighty, eighty-
three, ninety-three, one hundi‘ad s ninety, and seventy~five out of a humdred,
respeotively, that the differences were signifiomat. In test seventeen,
where the experimentel oless exceeded the lecture class, the differemnce was
sixty-ons per eent significant,

‘ | Therg ‘19 8 atuiwid&}ly gignificant differsnce between the two olaszes
in fayor of the leoture olsse for the second semester. Statistios show, then,
that the leoture method is more effective in teaching sll unite from eleven
to twen ty mqmuw oxvept unit nqmtem, in yrhioh the experimentel method
was favored slightly,

Ae fay as this study goes, 1f only one of the two methods is wsed in
tesching, the lscture method should be used; but if 1t 18 possible for the
oxperimmtnl mothod to be used, it cen be used in teaching certain kinds of
materiel but not as af‘fectivaly as is ocommonly believed.

1% should be borne in mind that the instrustor was thoroughly laboratory

trained and hed been a persistent user of laboratory (experimental) technigues.



CHAPTER 1V
CONCLUSIONS OF ENTIRE STUDY

The purpose of this sbudy has been an attempt to make a study of
two methods of beaching g&hsr@l solence under as cerefully controlled
conditions as 1t war posaible o obtain, using normal class-room conditions.
As a gontrol situstion sometimes leaves something to be desired, '-‘thnse‘

results may not be conclusive, However, the evidence without exception
‘points to a slight advantage in the lecture oless for the first semester's
work ard & significant adventage for the lecture olass over the last
semester's work, This mesns then that the experimental oslass, which was
oxceeded slightly by the lecture slass the ﬂrﬁ gemoestor, when reversed
and taught by the lecture method the second semester, showed a significent
adventage over thy experimental class the second gsemester., In the twenty
teats given the mediens of the experimental class exceeded those of the
lecture olass in five cases, four of these being the first semester. In
the other fifteen tests the medisns of the lecture c¢lass exceeded those of
the experimental.

In this study it 18 oclearly shown that as the two methods of teaching

. were used, the lecture method was more effeotive in teashing ﬁhe entire
oourge, When certbain units are considered, the experimental method proved
more effective. For materiml of a general nature, well illustrated and ex~
plained by the text, the leoture method proved more effective. Material
that suggests outside experimental work that is essential in understending

the textbook needs the olass demonetrationsi but where the nesded demonstra~
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tione are illustrated by figuree and diagrams in the text, they need not
be demonsirated in oless by the use of lsboratory apparatus., This :!.§ not
only & weste of time but an uddod expense with the purchase of nquipment,
This mtudy shows that pupila in 2 laoturn alau tend to exoel thoss in en
experimental olass where dmgmstratiom thet are illustrated by diagrams
An the ‘bcmk are demou,s'tzm{:ﬁd in ¢lass by the use of apparatus in the ax-~
pﬁrmﬁnm cless, The results of the tests made by ﬁhe lecture class and
the experimentel olass show that there 1s s tendensy for pupils in the |
experimental oless to depend upon other pupils in the class for help end
to neglect the study of the text, Wen pupils work in groups as they do .
in the experimental olass, thay tend to oopy mlah‘affﬂthoir work from their
‘uuighbom. u' experimental work could be omduoted by esah pupll in plnoe
mf -group astivity, there is no dwbt that the roaulta would be different.
The teacher checked the. ra;uul'as of each test and found that the 1eadon of
| the experimental group ususlly exceed the other pupile in the olags, This
may not be dus %o the fact that they were group leaders, for moms pupils
will reaot differently to sexperimental work, and the better pupils would
neturally be the group leaders.

The two pairs that were considered throughout the study were pair
aig;htuen, the pair that had the gremtest varimtion in the ocomtrol, snd pair
nine, whioh had the least variation in tﬁo control, In pair elghbeen the
mergin was slightly in favor of the experimentml pupil the first semester,
and he had a #light advantage for the semester's work; but during the second
semester he had a significent adventage over the other pupil when he was
boing taught by the leoture method md the other pupil by the experimental,
This might indionte that there was & tendenoy in both pupils to do hetber
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work in the leoture olasa md poorer work in the experimental class. In
pair nine there was practically no difference in the test results of the
two pupils during the first semester's work end a slight é,dvmta.ge in
favor of the lecture pupil the seomd semester, [This might indioate that
ths lecturs method ms a whale is more effactha.

When oonaidam’cwn is given to the fact that labomtary squipment
is very expensive, that it'm«w B grum deal of “bime on the pnrt of the
instructor for the labarator;y mrk, and thet thore ia some ovidmca that
in mo#t of the units taught in & mursa in gemernl noianaa laboratory work
does not give aw @oacl regsults as the leotura me thod, ‘the cmclmim seoms
| Juntifiabla ﬁhm if nmore md better aquipmnt wara* ‘a.vnila’ble ‘80 that it
would be peauhlo !br ueh pupil to work individually on 'bhe few units in
the course wiere axparimenta‘tion sams noecsmry and the oxpense saved on
‘equipment for the meny unitd where thers is some evidenve that «:lt is nch

nesded, the sourse would be better teught with less expense,
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