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CHAPTER I
The Problem

This study proposes to show the relstive value
oif teacﬁing eighth grade General Science daily, as
éompaz-ed with teaching the same subject on alterpate days
for an equivalent numbexr of dayse | _

\\\\\ .Alternation of clagses 13 8, widespread vractice
in J‘unior High School administrations It is common
custom to alternate General Science with Physical Education
as in I?a;rsons, Kansas; Literature with Physicul Education
‘as in Fort Scott, Kansas; Penmanchip with lsic, as in
- Chammte, Kansase | If the daily rocitation is conducive
v'to greateyr gains than +the alternata—duy-method, the problem
then becomes 6f interest to the administrator whose duty
it is to arranée class echemles for greatest efficiency.

The specific guestion in this studys "Will deily
instruction in eighfh grade Goneral Science show greator
gain than instruction on alternate doys for an eguivalent
numbér of days?? involves the possibility of one of thrao
answers,  The daily recitation metlod, as measured by
objective tests, will show greater gain, less gain, or an
equal gaine This problem proposes to determine the

answer to that q_uestion.
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There is little contributory literature in the
field on this studye H. Ebbinghaus worked with non=-
sanse syllables, determining that greater efficiency
ims given wheon the same amount of time was distributed
over throe days than when concentrated in once A. Joot
verified this suﬁeriority. fle foand that when the
material to be learned is of large mass tho most extonsive
diatribntion‘is the most advantageous, both as to rapidity
of learning and permanence of roteations The above
mentioned investigations are typical of what hes been
done to dates Certain characteristics of learning curves
have been dotermined for varions spreads of time, but thoy aro
concernod with learning of skills such as ball tossing, type=-
writing, mirror tracing and the like. o litorature is
available on studiss of progress of learning the school

subjectss



CHAPTER II
The Method

The Equivalent Groups method was employed in
this problems 0;1 the basis of Iys determined the
previons semester, the pupils were roughly divided into
two groups as they enrolled the following Fall semoster.
Pupils new to the gystem were allocated to divislons
on the basis of their chronological ages . The daily
group, hereafter referred'to as I‘.E‘l recited in the morning;
one sectiqn at eight-five, and the other scction at nine-

tene The alternate~day group, horeafter roferred to as

EFy s recited in the afternoons one section alternating
with the other during the period beginning at three-ten.
Class periods were fifty mimutes, not, in every case.
Aftor the school enrollment had become stable,
each group was equated on the basis of Terman IQ, as
shown in tebles I and IIs Tate enrollments were
allocated to the groups in even distribution in order
‘o preserve as nesrly as possidble an equilibrium boetween
the two groupse These late enrollments were not con-
sidered in this experiment. With the termination
of E‘u‘l experiment at the end of the first semester,
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all new enrollments were scheduled for work other

then General Scicnces “3::16 original control groups
had fifty~four pupils cachs At the conclusion of
the experimant EF‘;{
and EF, S0 Loriy~twos

dropped in enrollment o Lforty-five,

Pollowing the equatling of the groups, two
initial tests were glven each group: The Ruch-Popenoo
General Science Test, form A, end The Dvorak General
Science Scale, form TR, |

The IT for m-*z was glven ten recitation

periods later than fTor EI»‘I

ence coverced in text book materiel.

to compensate for the diffor-

The experiment continued for soventy-two
recitation periods for m'l,, and geventy-one recitation
periods for EFp,e

The same teacher tausht both groups, wsing
the same method of instruction. The interest in the
subgect nppeared spproximately ecguel in tho two
groupse |

A1l tepts were given by the auwthor of this
studys No one had eccess to the material bei’ore or
after the teais. |

The teacher in charge of the groups was
informed that his classes were subject to experimentas-
tion but was not informed as to the results until the

experiment wag completed.
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Af the end of sefmntyaﬁvo_ recitation periods,
m«'l was given FT _wi.tﬁ Ruch-Popenoe Test form B, and
Dvorak Scalo form S-2. Tho EP, showed such 1ittle
gain that a mitiple clioice. objective test, contain-
ing niﬁety itéms was ﬁzade up by the suthor of this study,
using the text book as ébaais. This test referred to
in the tebulations as the "Rule" taa% gshowed a self
correlation coefficient of +64, PE, »059, when the odd
items were corrclated with the even itemse Sixty=

five days after the EF, work terminated another teost,

1
“Powers Test in General Science" was given, the mumber
in EF) at the time being 45, Tis test hos not boen
stendardized. | |
Followlng seventy-one reditations E:E‘e was

given the same E"I' in the pame sequence together with the
Rule test and Powors tests |

; Swrary
Groups equated on basis oi‘ Terman IQs
Disturbing elemsnts equated.
Same tea.cher and teaching methods for both groupse
Experi:#ental pefiod equé.i within one dgye

Objective teats for IT and FT.



Chapter IIIL

Data
Table
I Ry, Termen Test score distribution with means.
I EFp Terman Test score distribution with means.

III  Comparison of the MA of IFy and LFz.

w Comparison of the CA of EFj and EFpe
¥ - Comparison of the IQ of EFy and EFg.
VI EF1 Ruch=-Popenoe score distribution with mcans.
ViI IFz Ruch=Popenoe score distribution with meano.

VIII ER3 Dvorek scale ratings with neansge

X EFs Dvorak scale ratings with meanse.
X EFy Rule tost scores with moanse
o IFg Rule test scores with means.
X1 EF1 Powers test scores with means.

XIIT 2 Powerg test scores with means.

v Comparison of gains EFy ard EFp Ruéh Popenoe teste

xv Comparison of gains EFy apd EFp Dvorak scales

PATEY Comparison of scores EFy and EFg Rule test.

VIl Comparison of scores EFy and EFp Powers test.

XVIIY Coefficient of corrclation between Ruch-Popenoe
goins ond the Terman tesi elements, LFie

VIV Goefficient of correlation between Ruch~Popenoe
geing and the Terman test elements, EFg,

XX Coefficient of correlation between Dvorak scale
geins and the i’ermzm teot elements, EFje

X1 Coefficient of correlation between Dvorak scale

gains and the Terman test elements, EFg.
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XX1l. Coefficient of correlation between Rule test
scores and Terman test eloments, EF}.'

XXIII. Coefficient of correlation betwoen Rule test

seores and Terman test elements, EF,,

XX1V. Cosfficient of correlation botween Powors test
geores and Terman test elements, HFl.
XX¥e Goefficient of correlation between Powors tesh

scores and Terman test elements, Em‘a .

XXVI. - Comparison of ¥, E.'E‘l and Ef?z Ruch~Popenoc toste

XXVIl. Gomparisog of r, EF:L and EFB Dvorak test.

XXVIII. Comparisoﬁ of r, E&S‘l and Eﬁ'a Rule teste.

XRIX. Comparison of r, EF and IF Powers toste

XXX COefficient of corrtlation bztveén the Rule toest
gcores and gains of the utha:: three tests, EFl.

XXX, Goefficient of correlation between the Rule test
scores and gains of the other three tests, E:E‘z .

XXXIX. Comparison of r, Em‘l and E’E‘z Rule with other tests.

IXIIT. Comparison of r, E'Fl and EIE‘2 Powers with other testa.

XXXIv, Comparison of r, EI-'l and Etv‘a Ruch~Pop.C, and Dvorak C.
XXXV, Eﬁ‘l distribution of attendance.
XXKVI, ~ EF, distribution of sttondances

XXKVIT. Distribution of Rule teat scores for self-correlation.
XXVIII. Environmentel) factors as indicated by occupation of

parecntse
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Tables IIX, IV, V and VI represent the result of
the equating of the two groups.

Table 7, showing the comparison of the IQ of the
Two groups 'shoixld be rea@g tho meag Iy of ml is 98.9, the
mean 10, of EF, 43 99440, and so one

The difference in n wasi the basis for equating
the two groupse As indicabted, there is .6 of a point
difference in the mean IQ of the two groupses Eﬁ‘l ahpws
2407 points difforance in tizeir SD which would indicate that
the two groups sgree within the limits of two pupils for
their middle 60a28% of capess Thiz difference is based on
the fact that there were 45 in the EF,»  To equate the
groups more closely than that offors practical difficulties in
the administration of a mé&ium gized school where cases are
linited in nubers |

The two groﬁps wore within 2,36 months in chronological
ages There is a dlffere.ncve of 6444 months in their MA as
based on the Terman teste

Tables 14 to 17 inclusive indicate the differcnces

in mean gcores for both groups in all tests. The Ruch~Popenoe,
Rule, snd Powers tests indicato a small difference in favor of
@‘1., ;Becausé no IT could be glven for the Rule and Powsrs test,

no SDD can be showne The Dvorak test indicates a slight gaid for

EI"B-
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A considerat:.on of the 5DD in table XIV, Ruch-

Popenoe Tast, shov:s a SDD of 1.18 and an EC of «55. This
EC would indicate that the ohanceq are approximately

2e8 t0 1 that m iy is superior; a ratio vmi ch doos not
adnit of any ccrtamby in appreciuble amou.n‘b.

‘ A copsiderat:.on of SDD in table XV, Dvorak toot,
shows a SDD of +96 and an EC of +48, This EC would indicate
that tho chances arc approximately 10.9 to 1 that the IF,
igs superiore This ratio too, indicates uncertainty.
| The Ruch=Popenoe test indicates positive results
for EL_ﬂ‘l, while ‘the Dyorak test. indicates positive results for
Ei?z.; Heither result ind.icates strong probability thot one
mef.hod ig better than the others In that, they are cone
sistente ‘

A gbudy of the D for the Rule and Powers test
reveals slight. positive differences for EFl. Thege two
tests point to an agreemant that neither EF is superiore

|  Tables XXVI to XXIX inclusive show the relationship
between the MA and test scorese. There is positive corrclation
between all teaf scores and IfAe Of the four tests, the
Rule test and Powers test show the highost correlation. The
saxixe holds true for iQe There is indicated no correlation

between CA and the test scorese This may be due to the fact

that there is a tendency for the age of the pupils to be
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constant, while their scé:ces are variablee

Tables XXXII to XEXIV inclusive show the relation=
~ 8hip between the scores of one test with that of the
o‘ah?az;s, The highest ;:orreiaticm is indicated botween the
Rule and Powers teots, while the lowesl is between that
of the Iiuch«-l’cpsnbe and the Dyorcke »

Pable XKXVIT ie included o show occupabional
distrivution, umi through that, whatever it 1nd1catée, the
environmental footorss A renl attempt woe made to
ddgtritute the cb:'.lﬁren according to vhat was known of
their Imman mlrrmmd.ings; Thig distribution was made on
the baéig of one yaﬁf'a acqueintunce with the children
end. is not submitted for any parpose other thon that of
spaculatidm The data concerning occupations wero securcd
after the e:zpérimen-b was woll uadex viaye

. The "EC" or exvperimental coefficient roforred to
is computed from the formmla D s by means of

24'785DD .

which ¥illiam A McOall states probability in torms of

chancegs

!

The correlations made in this study cmployed the

Poarson r., product moment formula.



Table L
DAILY GROUP -EFy
~ Terman Group Test of Fental Ability

Torm B
MA cA I
BJ 214 155 138
- PJT 175 151 155
- CT 177 ¢ aB0 118
AT 181 1528 117
SNy 186 159 117
SH 192 , 165 116
vE 172 , 149 115
CL 169 146 115
- HA 161 146 110
Bt 169 155 109
BK 167 154 108
18 167 158 105
we 177 172 10%
¢B 167 160 103
S 164 159 103
" FL. 16l 156 105
Bk 161 : 156 103
BRM 164 163 100
" RJ 161 160 100
L 155 154 100
BY 161 162 : 99
WB 161 169 95
R 155 162 95
CR 1153 161 95
oc 147 157 93
BJ 164 177 92
0 153 166 ‘ 92
e 150 162 92
% 147 159 ' 92
s 165 170 91
SK 144 57 91
RK 164 181 90
" oI - 180 166 90
Yl 155 176 88
b1} 144 : 163 88
" Brd 155 179 _ 86
WK 155 182 85
EBC 141 166 85
- Hek 155 185 84
woJ 144 170 84
DE 144 171 84
1M 136 1635 83
Ju 138 171 _ eo0
PL. 153 169 78
SE 141 __les 74
Nee45 M ~165.48 Feb 98.9
SD dist 15.30 11.55 13.92

SDM 2,28 4 1.72 2.07



Table II
ALTIRUATE GEOUP = &Fp
Tornan Group Test of Menlal Ability

Form
HA CA I
LV 1856 151 129
BYX 169 143 120
RT 189 160 118
RC | 169 149 113
Ded 167 159 113
SH 178 159 112
o 172 156 11C
G 175 161 108
CL 169 156 108
- PR 172 160 107
DB 167 156 107
b3)0) 164 154 106
WH 155 146 106
D 167 159 105
HH 167 160 104
B 169 163 “10%5
BL 167 161 105
AH . 156 153 101
Sd 164 163 100
hiyr] - 153 1535 100
BJ 185 152 100
gt 158 159 99
WD 155 156 99
GJ 150 152 98
BY ' 161 165 97
pating 156 159 97
T8 150 158 90
RR 150 168 . 95
AC » 150 159 94
Iie 144 154 95
BV 161 176 91
GJ 153 ’ 169 90
jte] 150 166 90
SA 141 158 89
R 147 167 88
04 144 _ 163 88
4114 144 167 85
DH 147 175 84
e 150 188 80
BL 158 174 79
SC 138 179 w
IF 138 139 74
Hasel2
u 159.04 161.14 99.40
SD diste 13,05 Ge5L 11.856



Table IIX

SURBIARY

XA based on Terman Group Test of
Hentlal Ability, expregced ir months.

: i 5D SDLUI
g 159402 13,05 020
D Gold 2e25 208
Table IV
SUIARY
C‘hronological age, exprosced in montho.
i 5D Shi
EFy 16345 11455 1.72
iFg 161414 9452 1.47
D 236 2,01 o25
Table V
SULZIARY
IQ based on Terman CGroup Test of
‘ XMontel Ability
hi SD SDU
EFy 9 15492 2407
- EFg 99.40 11.85 1.62
D “'950 2.07 .25



Table VI
‘ DAILY GROUP =il
Ruch~Popenoe General Sc}once Tost
IT Form A. FT Form B

Pupil I7 . by c
Ad 12840 . 2145 =55
we 2540 2645 1.5
cT 25.0 : 3940 14.0
B ' 2445 4040 15.5
3J £3:5 : 4.0 10.6
SE 215 . 2645 5.0
BJ 2045 . 17.5 =30
70 1945 . 19.0 ~0ab
TL : 19.5 . 3145 12.0
RX 19.0 3345 1445
BJ 19.0 : 38.0 19.0
HP 1845 : 1645 =20
VR 18.5 : 1645 -2.0
4 1845 . 15.0 -3eb
k] ‘ 18,0 , 2066 24O
HL 17.5 22.5 5.0
HA 1645 , 15.5 -3¢0
DB 1640 : 18.0 2.0
it 16.0 220 6.0
T 1545 16.5 1.0
RJ 15,5 2045 5.0
TG 15.5 : 16.0 0.5
s¥ 14,5 19.0 4.5
Hel 1445 2640 11.5
B , 1445 18.0 Jeb
BW 1445 15.5 1.0
cs 14.5 2440 9.5
oI 14,0 , 20.0 640
- RH 13.5 , 1245 ~1.0
v B 15-0 ) 1995 605
BR 13,0 2040 7.0
L 13,0 | 11.5 ~1.5
PZ 13.0 15.0 2.0
CR : 12, : 1845 6.0
oL 120 ‘ 1245 0.5
Ji ) 1Z. 19.5 740
ha5S 11.5 10,5 ~1.0
2L 10,6 1540 445
B 10.0 2240 12.0
SK 95 2l.5 12.0
SBE 9.0 30 =50
or 7.0 12,5 5.5
WoJ 4.5 2040 15.5

Ec 041.]:5

il . 16435 RlelS 4,91

SDH 77 1.19 «91



Table VII
LUTERTATE GROUP-EFp
Ruch~Popenoe General Science Test
I? Form Ae FT Form B

Pupil T FT c
YS 24.40 30.5 645
§))3] 24.0 2640 240
v 235 3540 115
?E 2205 22.0 "'0.5
DE 2240 1645 ~De5
BY Rle5 R5e5 440
¥r 21,0 1440 740
BK 2065 234D S0
RT 2040 2745 7eb
HG 19.5 235 4.0
GJ 19.0 20.0 1.0
OA 18.5 2045 2.0
BV 1845 2040 Leb
¥R 1840 17.5 -0e5
RY 1840 845 ~945
TG 175 2440 65
Sd ' 175 1645 ~-1e0
CL - 17.0 2065 35
DD 170 2040 340
RC 1645 5045 14,0
SH 1645 2440 75
R 1640 1640 0.0
BL - 1640 11.5 —-fe5
w 15,5 215 6.0
BYL 1548 175 20
AR 155 17.5 240
% 15.56 ) 14.5 -1.0
GJ 15,0 27.0 1.0
He 1345 1445 1.0
SA 135 11.5 =240
M 13.5 1840 445
HH 13.5 18456 5,0
Dedd 13.5 19.5 Ge0
HE 135 2045 7.0
BJ 135 2045 7.0
RR 13.0 12.5 ~0.5"
BE : 12,5 21.0 B¢
AC 105 1445 440
B 946 155 4,0
™ 9,0 1640 7.0
5C 845 17.0 845
!"l0042 .
i 16.71 20405 Bel2
SD distbe 4:-12 5052 Le 94

SDX «63 «85 «76




Dvork General Science Scale

~ Pupil

ce
BJ
. BJd
PJ1
I
sl
RK
AT
1icG
Du
L
RJ
CL
WE
sC
e
CR
BY
WB
SK
L
SN

01
SE

PL
B
CB
B
Wod

HaoelB
X

SD diste
SDM

Teble VIII

DAILY GROUP = EFy

e
8745
8645
864&b
85«5
8540
8540
82.0
31-0
81.0
8045
80.0
7945
79.0
78.0
7840
78,0
775
770
7645
7645
7665
7645
7640
7565
755
7540
745
7855
7465
a5
755
73e5
T
7540
7340
72aD
7245
7240
71.0
7065
70x0
6965
695
6946
6840

76473
4478
71

IT
81350
795
83.0
7940
8345
7640
73.0
80.0
7845
77D
7040
785
76840
7645
80,0
BLeS
7645
7040
77.5
7445
7540
7545
8045
7145
69.0
7245
69.0
7645
6445
755
735
6945
76.0
6940
775
76.0
86.0
65,0
70,0
675
730
79.0
7245
7745
7340

75426
4.8
+71

Q

.
cooQocoUCoL

-

:gul—-m;\u'mmmﬂm
Q

v
L

[
.
o

-
(w)

5
=2.0
“"6.5
1.0
70
-1.0
240
S5
1.0
o5
140
6eb
:305
545
10.0
1.0
0.0
4.0
=240
‘{.CIO
~4eH
~3.0
645
6.0
1.0
Zed
-5.0
"'9.5
=340
-840
"'5.5
1.57
4.58
+68

P
L d

16



. @Pable IX ,
ALTERVATE GROUP-EFp
Dyvorak General Science Scale

Pupil M Iy c
HG £545 7640 75
I-I? 84,0 ' 78.0 6.0
¢ 8440 7640 840
RE 84.0 7945 445
RO . Bl.D 7545 6.0
GJ 8045 80.5 0.0
GJ 795 77.0 Red
WE. 7940 7740 2e0
E 7845 7245 6.0
WK 786D 7540 Seb
1 7845 7840 0.5
B¥ 7840 7340 5.0
uv 7840 735 445
DD 775 7040 75
s 78.,0 7640 2.0
BB 7640 6245 1345
DedJ 7640 &67.0 9.0
B, 7740 B80.0 =560
ﬁ.E 75&5 76.5 "100
ne 7540 7240 340
e ' 74,0 7845 445
DR P65 76eH ~2e0
BY ‘ 7540 7240 340
HE 7845 69.0 5¢5
OA 7560 7040 3.0
Lt 7540 74.0 1.0
Wh V445 6840 6.0
A 724D 62,0 105
¥V 7345 70.0 3¢5
BY 3.0 75.0 ~2e0
Sd 73,0 bbb 7eb
R 730 740 =140
BJ {9 715 ZeD
:BII 72.5 70-5 250
s€ . 710 7545 ~4ob
RR 705 Pleb ~le0
B 7040 " 715 ~le5
HC . 70D 710 ~0e5
e 678 65.0 245
SA 6540 7340 ~8.0

Hu-fLE

i) 76419 ESTYA 2485

SD dist 4,48 ' 4,64 dedd

SDi .69 .71 +68



Table X
DAILY GROUP-IFy
Rule General Science Tost

Pupil Score Pupil Scors
I 66 VB 40
i 65 cs 40
Ad 60 Bw a9
&y 60 _ b 59
1354 5? Wit o8
BJ 56 G .58
PJI _ &6 SK a7
DE 46 0P 36
B 45 L .35
BJ £k CR 53
HA 4f SH 3%
R &4 e T
3 a4 \iB ‘ 32
RX 45 It ol
RJ 43 70 51
i 42 e ol
BR 41 voJ 30
But 41 53 .90
0x 43 0oC S0
we 43, yidd 27
234 41 oh 23
oL ay Ji7 , 21

It 21

Heensadb
M. 40425

SD diste 10.32

Sui 153



Table I
ALTURVATE CROUP-iFp
Rule General Scicnce Tesd

Pupil Scope Pupil score
k' 65 DE 38
RT 61 8L 37
PR 59 BK a7
HG 56 ) 36
®C 53 i 36
U 651 : QA - 151
Bn- 531 HS 35
fuly 49 AB 3%
SH 49 s8¢ 32
BY &7 3V 32
M 45 \D 31
h3)ie 46 kti's 31
YSs 44 jads 31
DD , 44 ' jiivg 29
DT 44 : - HO 27
GJ 43 : Rrn hd
WK 451 8y 2%
BV .oaz SA 21
WR 4l e 20
BL 39 , fi¥e 20
oL - . 38 B2 13
N 42

SD dist. 1128
SDH .74



Teble XII
DATLY GROUP ~IF
Powers General Science Test
Given sixty-five days after FTe

Papil Sbore : Pupil

SD_diste . 5a98

SDE T %91

Score
% 40 ¥} 25
or 36 - HA 2%
BJ t715) 70 p2)
BT 55 et R4
CREK 55 G 23
Wi 53 RM P
gis 514 ' A Ra
‘g3 - 30, o BK 21
P - 50 st 21
WO 29 wB 21
b3 29 L5 20
sS4 BEE: R SE 20
0L es joit) 19
AJ By . I 19
0L e 0C 16
C B Cer : 3J 18
sm 4 , PL 13
PC LR ; B 17
=H0J oee Jii 17
Cmi Loes 0B 16
PO -1 o] , 14
'RE BE 3W dropped.
P i s . 1:"1‘1 114
i} a3
I 25418

20



Table XIIT
ALBERUATE GROUP~EFy
Poweors General Science “ent

Pupil Score Fopil Score
R 45 WD 29
by oL DedJ 22
¥s o g R
HG 51 SJ 22
G 31 brisal 22
sy 30 M 22
PE 30 BJ a8
BY 28 BL 21
ViR ' 27 G b3 |
DD 27 B, 21
w =6 B3 20
ATe 26 pat] 20
bt 2 D 20
RG bk o 19
Clu 25 Jiie] 19
GJ 25 : by 19
WE 25 ' v 17
HE 2 SA ) kX'g
BY 24 B 16
GA ) T 16
DE 23 20 16
R} ' 42
I 2402

SO diste  5e36
3D .82



Table XIV
Comparison of Gaing (C)

Ruch=Popenoe General Science Test
“ '

i 5D ‘ SDI
EFI 4.91 6.12 .91
EFp «76
D 1.49 1.18 15
SDD l.18
e +35
Pable XV
Comparison of Gains (c)
Dvorak Gencral Science Test
M ' SD SDH
EFl 1,57 &, 58 «668
P 2485 o84 .68
D "'1'28 ol@ .OO
SDD +96
BC 40
Pable XVI
%mparison of Scores
Rule Yest in General Scionce
i SD SDhii
Py 4044 10432 1.53
1-01 "096 "ozl
Table XVII
Comparizson of Scores
Powers Test in CGeneral Science
M SD SDil
EF1 25,18 5498 91
EFp 24,42 5456 .82
D v76 vy S09

22



Table XVIII
DAILY GROUP = EF3
Correlation between Terman Group Test
of Mental Ability MA, CA, IQ and C of
Ruch~Popenoe General Science Teat.

Pupil MA . CA I8
BJ 214 155 158
PJI 175 131 133
ce 177 150 118
AJ 181 154 117
T 186 159 117
SH o2 165 116
VB 172 149 115
CL 169 146 115
HA 161 146 110
BM 169 1556 109
BK 167 154 108
mi 167 158 105
Vi 177 172 103
CB 167 160 103
s 164 159 105
"L 161 156 103
BkM 161 156 105
RM 164 163 100
RJ 161 160 100
L 155 154 100
BE 161 162 99
VB 161 169 95
TG 155 162 95
CR 163 161 95
0G 147 157 93
BJ 164 177 92
TO 155 166 92
HP 150 162 92
Pz 147 159 92
SN 155 170 91
SK 144 157 91
RK 164 181 90
01 150 166 20
HeG 155 176 88
Y 144 163 88
Brd 156 179 86
Wit 155 182 85
P 141 166 85
Nel 155 183 84
i(e3) 144 170 84
DE 144 171 84
I 136 163 83
JH 138 171 80
Pl 133 169 78
SH 141 189 74
r «37 =.05 «26
'PEp .09 15 09



Table XIX
AITERWATE GROUP-EFp
Correlation between Terman Group Test
of Hental Ability 1A, CA, IQ, and C
of Ruch~Fopenoe General Science Teste

" Pupil I CA 13 c

v 195 151 129 11.5
'BK 169 141 120 540
'RD 189 160 118 745
RCJr 169 149 113 14.0
DbeJd 167 S 147 113 640
'SH 178 159 112 745
BV 172 156 110 640
G - 175 161 108 T 4,0
. CL 169 156 108 Seb
PE 172 160 107 -0.b
D 167 156 107 D¢
D 164 154 106 2.0
VR 165 146 106 =045
DD 167 159 105 345
“HH 167 160 104 5.0
“BE 169 163 103 8.5
;‘BL 167 161 103 2.0
"AR 165 163 101 2.0
"sJ 164 163 100 ~1.0
FW 153 153 100 7.0
BJ 153 152 100 7.0
FV 158 159 99 -7.0
D 15 165 99 =10
G 1g0 152 98 1.0
BV 161 165 97 1.5
i ‘ 155 159 97 4¢5
Y5 150 158 96 645
“BR 150 158 95 =05
_AC 150 159 94 4.0
“HC 144 154 93 1.0
BuV 161 176 91 1.0
' God 163 169 90 12.0
16 150 166 90 645
" SA 141 158 89 ~2,0
'RT 147 167 88 ~945
‘oA 104 163 88 2.0
WK 144 167 85 0.0
DH 147 175 84 1.5
HE 150 188 80 7.0
BL 138 174 79 =4y
SC 138 179 77 8.5
pincy 138 1856 74 4,0
Tonvave 090 «,0002 LS

PE;'O su® .09 01 01



Table XX
DAILY GROUP-EF; ,
Correlation between Terman Group
Test of Hental Ability, MA, CA,
IQ¢ and € of Dvoarak General Science

‘ Teot, ‘
Pupil HA CA 19 ' c
BJ . 214 1565 1358 7.0
PJI 175 151 133 6¢5.
o 177 150 118 65
AJ isl 154 117 1.0.
1A 186 159 117 2.0
SH lo2 165 116 7.0 -
ViE 172 149 115 1.5
CL 169 146 115 1.0
HA 161 146 110 2e5 .
B 169 155 109 -2e0 .
BK 167 164 108 740 -
i 167 158 , 105 wlle5 -
We 177 ’ 172 103 ~Be5 .
CB 167 160 103 10.0
¢S o 164 | 159 103 -2e0
L 162 156 103 240 .
Bkl 161 156 103 6e5 -
RIL 164 165 100 1.0
Rd 16l 160 100 1.0
1L 155 164 100 =340 -
BY 161 162 99 ~9.5.
wB 161 169 956 =1.0-
G 155 162 95 245
CR - 153 161 95 1.0
oc 147 157 93 =5.6 .
BJ 164 177 02 Seb
TO 153 166 92 -2eD
HP 150 162 92 4.0
Pz 147 159 92 4.0
SH 155 - 170 91 1.0
SK 144 157 91 2.0
. BEK 164 181 90 9.0 -
. 0X 150 166 '90 : 4.0
. MeG 155 176 88 1.5
A 144 165 88 ~345
Brd 155 179 86 1.0
Wi 155 ia2 86 wleb
PC 141 166 85 -8,0 -
el 155 183 84 Jeb -
Wod 144 170 84 0.0
& 144 171 84 3.0 -
I 136 163 83 640
Jil. - 138 171 - 80 -3¢0
L. ... 1338 169 78 545
SE 141 189 74 6e5
Tanwesns 217 «05 17

FEyp W1 ol o1



Table XXI
- ALDERNATE GROUP~EF2 .
Corralation between Terman Grou.p Lagt
of lental Ability M4, CA, Iy and C
of Dvorak General Science Scale.

Pupil A CA I c
v 195 151 129 6.0
3K 169 141 120 5.0
RT 189 160 118 4.5
“RCJr 169 149 113 6.0
Ded 167 147 113 9.0
. SH 178 159 112 1.0
w 172 156 110 4.5
HG 175 161 108 745
CL o189 . 156 108 8.0
FE 172 160 107 6.0
DE 167 156 107 -1.0
N 164 154 106 245
¥R 155 146 106 2.0
DD 167 159 105 745
mH 167 160 104 Bo5
BE 169 163 103 13,5
EL 167 161 103 =340
AT 165 153 101 ~1.0
ST e 163 - 100 745
oY) 153 153 100 =0¢5
BT ' 153 152 100 245
FY 158 159 99 345
WD 155 156 99 640
eI 150 152 98 0+0
BY 161 165 97 20
1 155 159 97 0e5
s 150 158 95 240
R 150 158 95 ~1.0
AC 150 159 94 10.
HC 14 154 93 =045
~ BuV 16l - 176 91 - 540
- God 153 169 90 245
6 150 166 90 1.0
“SA 141 158 89 ~8.0
R 147 167 88 ~1.5
0A 144 163 88 540
WK 144 167 85 545
DH _ 147 175 84 "m2e0
HE 150 188 - 80 340
BL 138 174 79 240
s¢ 138 179 77 —de5
21 138 185 74 Qe
Touvsse «89 weld Ol

PEpecas W09 o1 +09



Pupil

BJ
PJI
(354
AJ
5
SH
VB
CL
HA
Bi
BK
o
Wic
CB.
¢S,
L
BkM
RM
RJ
LL
BW
WB
it
CR
oc
BJ
T0
HP
Pz
SN
SK
BK -
oI
HeG
HY
BxJd
Wit
0

" FelL -

WoJ
BE
I
I
- PL
SE

L sasan

PRy,

Y

Tablo XXII

DAIIY GROUP - EF

A
214
175
177
161
186
192
172
169
161
169
167
167
177
167
164
161
161
164
161
156
161
161
155
153
147
164
153
150
147
155
144
164
150
155

144

156
155
141
155
144
144
136
138
133
141

o782

«04

CA
155
131
150
154
159
165
149
146
146
156
154
158
172
160
169
156
156
163
160
154
162
169

162
161
157
177
166

162
159
170
157
181
166
176
163
179
182
166
183
170
173
163
171
169
189
=27

«09

Correlation between Terman Group Test
of Mental Ability A, CA, IQ, and Scores
of Rule test in General Science.

27

IQ Scores
136 56
133 46
118 60
117 60
117 €6
116 57
115 40
1156 4]
110 44
109 4l
108 41
105 31
103 4)
103 44
103 40
103 65
103 45
100 44
100 %]
100 35

99 59

95 32

95 38

95 33

93 30

92 44

92 53

92 36

92 39

9l 33

91 37

20 43

90 41

88 Sl

88 42

86 27

85 . o8

85 32

84 4)

84 30

84 46

83 21

80 21

78 23

74& 30

«60

06



Table XXIIX
< ALDFRNATE GROUP =EF2
Correlation between Terman Group Test
of Hental Ability 1A, CA, IQ, and
Scores of Rule Test in General Science.

Pupil A - CA 10 Scores
v 195 151 129 65
BK ' 169 149, 120 37
R 189 160 118 64
ROJr 169 149 115 53
Ded 167 147 113 44
SH 178 159 11%: 49
MY 172 156 110 51
HG 175 151 108 66
CL - 169 156 108 38
PE 172 160 107 59
DE 167 156 107 38
DN 164 154 106 49
WR 155 146 106 41

©.DD 167 159 105 &4
HH 187 160 104 o1
BE ©169 163 103 51
BL 167 161 103 39
AR 155 153 101 o4

- Bd 164 163 100 24
y 153 153 100 29
BJ 153 152 100 a7
FV 158 159 99 51
WD 155 156 - 99 3L
GJ 150 152 98 56
BV 161 165 97 42
hind 155 159 97 : 46
s 150 . 158 95 £,
RR 150 158 95 26
AC 150 169 94 20
HC 144 154 95 27
BuV 161 176 91 32
God 153 169 , 90 43
i 150 166 - 90 36
SA 18 158 89 21
RT 147 167 88 18
CA 144 169 88 355
WK 144 167 85 : 43
DH 147 175 84 46
HE 150 188 80 35
BL 158 174 : 79 37
SC - 138 179 77 32
hiiy 138 185 . 74 20
T sover Te69 W .36

. PEp 06 o1 +028
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Teble XXIV
DATLY GROUP - FF
Gorrelation between Yerman Group Test
of iental Ability 14, CaA, IS, aond
Scores of Powers Test in Goneral Science.

Pupil M CcA g8} '~ Scores

BJ 214 155 138 35
PJI 175 131 133 25
cT - 177 150 118 36
AT 101 154 117 27
T 186 159 117 40
su 192 165 116 28
WE 172 149 115 53
CL - 169 146 115 27
HA 161 146 110 24
Bl 169 155 109 17
BK 167 154 108 21
H 167 158 105 26
we 177 172 103 29
CB 167 160 103 16
cs : 164 159 - 103 50
NL , 161 ~ 156 103 52
BKIS 161 156 103 27
RN 164 163 100 22
RJ 161 160 100 25
1L 155 154 100 20
BW 161 162 99 dr*
B 161 169 95 21
e 155 162 g5 23
CR 163 161 95 ‘ 14
.0C 147 157 93 18
BJ 164 177 92 35
70 153 - 166 92 24
HP 150 162 92 30
P2 147 159 92 22
s 155 170 91 21
SK 144 167 9} 27
BRK 164 181 90 . 35
01 150 166 90 28
¥oG 155 176 88 24
bii) ‘ 144 163 88 19
Bxd 155 179 86 18
Wi 155 182 85 dr®
C 141 166 85 27
NeL 155 183 84 25
. Wod 124 180 84 26
DB : 142 171 . B4 29
131 136 - 163 83 19
JHd 138 o 80 17
L 133 169 78 18
SE 141 189 74 20
Tesne .52 "'005 .4:
PE — +08 o1 +08

o
* dropped



Pupil
v

BK

RT
RCJIr
Ded
SH

HG
- CL
PE
DE
DN
¥R
DD
HH
BE

BY
s

NJ
)

GJ
BY
JALLS
Y8

AC
HC
Buv
God
TG
SA
RT
0A

DH

BL
3C
jaig

T ssasn

Table XXV

. ALTERNATE GROUP-EFg

Correlation between Terman Group Test

of Hental Ability MA, CA, IQ, and Scores
of Powers Test in General Sclenco.

MA CA
195 151
169 141
169 160
169 149
167 147
178 159
172 156
175 161
169 156
172 160
167 156
164 154
155 146
167 159
167 160
169 163
167 161
155 153
164 163
153 153
153 152
158 159
155- 156
150 152
161 165
155 159
150 158
150 158
150 169
144 154
161 176
153 169
150 166 -
141 158
147 167
144 163
144 167
147 175
150 188
138 174
138 179
138 185
<60 <09
+06 ol

Iq
129
120
118
115
113
112
110
108
108
107
107
106
106
105
104
103

103

101
100
100

Socores
34
16
43
25
22
30
26
31
26
30
295
19
27
27
22
20
2l
26
&R
26
22
17
F45)
25
28
22
33
20
22
19
24
31
21
17
16
4
256
20
24
21
16
19

30
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Table XXV
SULTIARY
Coefficient of correlation between
the gains made in Ruch~Popenoe test
and the factors involved in Terman
Group Test of liental Ability.

AT CA 10
(PEr) (rz,) (PE,)
EFy «37 +09 -s05 «15 26 «0
EFB .50 .09 “.002 : .10 -25 . 01
5 T ~OLE o1
Teble XXVII
SUIRIARY
Coe@ficlent of correlation between the
gaine of Dvorak Ceneral Science Scale
and factors involved in Terman Roest.
“IA CA B10)
(PEp) (PEp) (PER)
EF]_ 017 ol 205 ol o 17 %]
EI“z 039 009 “"¢14 .1 051 009
D "'or‘-u 019 "014
Table XXVIII
SUMLIARY
Coefficient of Correlation between Rule
test scores and factors involved in Terman Test.
H (PE..) o (PE.} 2
. {PEp)
EFl 072 l:é “027 oggr 060 .06
EFE 059 «06 e 26 ol «86 +028
D <03 ~eOl —e2b
Table XXIX
" SUIMARY
Coefficient of correlation betweon Powers
~ scores and factors involved in Terman Test
1A CA { 9
b «52 «08 ~e0% ol & f’gg)
Ima .60 . v L] " 47 «08
) -e08 —-ell =07



Correlation betweon Rule Test Scores, and
Powers Test Scores, Ruch-Popenoe C and
Dvorak Cs Between Powers Test and Ruche
Popence C, ard Dyorak C. Between Ruch-

Table XXX

DAILY GROUP = EFy

Popenoe C and Dvorak C,.

Pupil Rule Bcore

BJ 56
PJ1 46
cT 60
AJ 60
iR 3 66
S 57
VB . 40
CL 41
HA 44
B 4}
BK 4l
m 3l
e 41
CB 44
(H] 40
BL 65
Bli 45
R 44
BJ 43
LL 35
B7 39
B o2
TG 38
CR 33
oc 30
BJ 44
70 31
up 36
3 39
SH 33
SK 37
RE 43
oI - 4}
MeG 53 X
By &2
ByJ 27
W 38
¢ 32
if 41
WoJ 30
DB 46
I 21
JU 21
P 23
SE 30
rRule...-OOQQ
PEr...‘.‘..Q.‘
T POWOTrGieecne
PErno;-ociooq.

r Ruch~Popenoe ‘

PEI‘ Sesepbbrons

Powers Score Ruch-P C

35 19,0
25 9.0
36 1€.0
27 wBeb
40 15.5
28 5.0
35 "200'
27 0.5
24: "5.0
17 445
21 7.0
26 6.0
29 1.5
16 12,0
30 9.5
32 12.0
R7 65
z2 -1.0
25 5.0
20 1.0
dr* 3e5
21 0.6
23 60
14 505
18 10.5
35 ~0e5
24 ~2e0
30 2.0
22 4.5
21 12,0
&7 1445
35 640
28 . 1146
22 1.0
19 ""5.0
' 18 -3-5
dr* 245
27 2.5
25 50
26 15.5
29 2.0
19 "1-0
17 ~1.0
18 465
20 -6c0
71 41
052 +089
035
«09

32

Dvorak C

7.0
6e5
645
1.0
2.0
740
1.5
1.0
2465
"'200
7.0
wil o 5
"6.5
10.0
"2.0
2.0
6eb
1.0
1.0
-5.0
“'9.5
«1.0
2¢b
1.0
“'5.5
Jeb
-2.5
440
4,0
1.0
2.0
9.0
4,0
1.5
"5.5
1.0
wleb
-840
Se5
0.0
Se0
6.0
-300
"5.0
6e5
30
«092
«18
el
29
«093



Toble XXXI
' ALTERHATE GROUP=LEFg2
Correlation between Rule Test Scores, and Powers Test
Scores, Ruch-Popenoe ¢ and Dvorak C; between Powers Test
and Ruch-Popenoe ¢, and Dvorak C; between Ruch-Fopenoe
C and Dvorak C.

Pupil Rule Score Powers Score  Ruch-P C Dvorak C

v 65 o4 11.5 6.0
BK 37 16 Ge0 5.0
RT 64 43 7e5 445
RCJr 53 ' 25 14,0 6.0
DeJ 44 22 G.O ' 900
SH 49 30 75 1.0
uw 51 26 640 4.5
HG 56 31 440 7.5
CL 38 25 Seb B0
¥E 59 30 =045 640
DE 1 23 =5¢5 «l.0
oy 49 19 ‘ 2.0 4e5
WR 4}, 27 =CeH 240
DD 44 27 Jed 7.5
HH Sl -22 5.0 8.5
BE 51 20 €eb 13.5
BL 59 ' 21 2e0 =3e0
AR 54 26 20 =140
sJ 24 22 =1l.0 7eb
N 29 26 7.0 w045
BJ a7 &R 7«0 2.5
¥V 31 17 -7e0 3¢5
D 51 . 23 “1-0 6.0
GJ 36 25 1.0 0.0
BV &2 28 1.5 «240
M 46 P4 44D 0.6
s 44 33 €e5 240
HR 26 20 ~0s5 =10
AC 20 22 440 10.5
g: a7 19 1.0 =0¢5
BuV 32 4 40 340
. GoJd 43 31 12.0 ed
TC 386 2} 6e5 1.0
SA 2l 17 e =840
RT i8 16 «9¢5 - 15
oA S5 24 R0 S3¢0
WK 43 25 0.0 3¢5
DH 46 20 105 -2'0
s 35 24 7.0 LAY
BL 37 , cL wilieb 2¢0
3 a2 16 Qeb ~445
iy 20 19 4,0 245
r Rulei'ooo- &7 ,39 ‘ .35
PEr-un--uqo-f «082 : 009 . +099
T Powers ... ' #40 «309
PEroioscv--o »089 : =097
r Ruch~Popenoe.. 26
: «099

PEroéiucauaooé



Table XXXII
SUMUARY

Coefficient of correlation between Rule test
scores, and geins in Powers, Ruch-Popence,
and. Dvorak scores.

Povers T Ruch-P Dvonnk
{FEr) {rE) (PE)
‘Efy 72 «05 41 «089 »30 #09
EF), A7 .08 W39 L0925 409
D <ok <02 S
Table XEXIIX
SULIARY

Coefficient of correlation between Powers test
scores and gains in Ruch~Fopenoe and Dvorak testse

Ruch=-P Dvorak
{rE) (PE)
EFy »35 409 +18 »10
EF,, 40 4089 *309 «097
D =e05 el
Teble XXXIV
SULMARY

Coefficiont of correlation between Ruch-Fopenoe
scores and Dvorak gainse

i‘)iroralc
(rEp)
EF]_ .29 * 09
EF 2 ‘ .26 »09

D e05



Table XXXV
DAILY GROUP ~ EF

Attendance based on 721,reoita'ciona
Pupile Attendance " Pupils Attendance
BJ : 66 0334 70
PII , W cac €9
o7 69 . BJ , 70
AJ ‘ 68 - TO 67
JiA ' 71 HP 72
SH : - 68 . 2 70
B . 71 S 72
CL 7e SK 72
HA o 68 RK 67
- BM 69 ol 71
BK - ) 68 LG 72
B A 72 I 69
we R 69 - BJ 70
¢B 1 60 Wi 72
8. L 72 C -
L 65 - TL 67
Bl 62 WwoJ 51
Ry 69 - . DE 70
RJ 71 - - I 71
B £ /S 78 Ju 50
BwW : 61 - PL 66
WB 67 SE &4
i3 bl

Eiliqu‘t‘ 4:5
n..‘.‘..‘ 67.6
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Table XXXVI
ALTERFATE GROUP = ET'p
Attendance based on 71 recitations

Pupil Attendance Pupil Attendance
hA's : 69 U 68
BK 70 - WD 62
RT . 71 GJ 62
BCJr 68 BY 64
Ded 67 M 70
SH 67 . £ 69
M 70 RR 64
HG - 65 AC 60
CL 7L HC 68
PE 62 BY 59
DE 62 GJ 68
DD 69 TG 71
HH 70 SA 69
BE 68 RT 66
BL 68 OA 70
AB 67 WK 70
87 67 Du 69
W 61 HE 70
BJ 65 BL 70
. sc 66
priy 70

H eRevrone 04:2

M.--eu-.-GG.Q‘



Table XXXVII
Self~correlation of items in the Rule test in
General Science« The tablualted scores are errorse.
r ig the relationship between the errors made in
the even items compared with the erwors made in
the odd items.

Even odd
a2 a7
4% 35
32 35
24 35
24 515
34 93
35 88
26 32
32 o1
28 31
26 31
30 : 30
30 S0
30 ; 30
28 _ 30 -
26 30
24 30
25 29
21 29
29 . 28
27 28
19 28
18 28
26 a7
4 27
22 27
22 27
28 26
29 26
R3 26
22 26
19 26
26 25
22 25
19 25
25 24
23 23
31 2l
23 21
14 19
14 16

9 16 -

19 16

16 15

12 12
e [ 24:491 274
SD He62 5.72
SDM o83 »85

r 64 PEp 059



BEnvironmental factors as indicated

Table XXXVIII

by occupations of parents

Occupation

Agent RR
Auditor

Beauty Shop
Biacksmith
Bollarmaker
Brsakeman
Butcher
Carpenter
Claim Agent
Clerk KRR Office
Conductor
Cook
Coppersmith
Crane operator
Dalry

Dentisgt
Drayman

Editor

Engineer

Farmer

Flagman
Florist

Foreman

Gas Co. employees
Grocery
Horticulturist
Ingpector RR yard
Ingurance
Mchinist

Mnil Carrier
¥erchant A
Messenger Train
Pavement finisher
Physician
Plumber
Salesman
Tailor

Truck driver
Teacher msic
Welder

Retired .
Unclasgpified

Toes in EF!.

1
2

HUkRND e

™

N e NG e

HEFRMMPREDRER FOORHEE HERD MO

e D

[ R 2]
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CHAPTER IV

Conclusion,

Data secured fi'om this experiment do not
gaem to. point d.efini’ceiy tovard any gain by the use
of either method. The low EC obtained shows that
neither EF used indicates sufficient superiority
‘o warrant the conclusion that the true difference,

if known, would contime to favor the same EF.
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GINERAL SCIENCE

Basic texbt: "Science for Boys and Girls." - Nichols.

Note: Part one of "Scicnce for Boys and Girls" is
largely Nature Study material and is covered in the work of
the seventh grades

The outline below makes provision for seventy-six
assignmentss  Therefore it is fourteen lessons short of
ninety, a full semester, or a full year if classes are
held every other day. This allows some latitude in giving
assignments, allowing for variability of different sections,
affording an opportunity to meke use of outside material
vhenever that is pertinente

No attempt is made to teach any one science as a
science. However, an attempt is made to give pupils an
ldea of what scientific study really means. As nearly as
posgible within the limits of the minds of pupils of
eighth grade, general science students are brought to
realize that a acientific study implies careful organigation
of materials: that there are basic, underlying truths
of Natureg that these truths, or laws when discovercd,
have significance for each individual; that a study of
their relationship constitutes "scientific studye"

, Wote books are required. Each iriﬁividual pupil
is expected to contribute to the work of his class.

The intent and purpose of the course is to acquaint
the pupil with warious branches of sciencejy to give him
enouzh constructive work to meke him respect it; +to
avoid giving him so little that he will hold "scicnco"
in contempts and finally, to send him out at the cnd
of the course with a healthy desire to "know more."



GENERAL SCIENCE
First six weeks,
Text - Sclence for Boys and Girls « Hichols.
Part II. Zveryday Happenings.

Hote: Part I is very worksble in Nature Study so
it is not inclnded in this part of outline.

A« Chapter XXX. The Value of Science.
Lepsons Pages 308~513.
‘1. Why we need to kmow sciences
ae thy boys and girls go to school.
be Iearn to live wisely and welle
C« Apply vhat you have learned.
© . de Iearn to know your environmente

6« Adaptation of organisms to different
environmonte. '

2. Vhy we need to know science. (con.) P. 313=318.
| fe mrs of adaptatiomn.
ge Nan'e artificial enviromment and its control.
he Science and control of environment.
B. Chapter XVI. Iotric System.
e Q,uestioné and problemss P. 169.

a8« Iinecar and square measure
{1) comparison of meter, yard, etce

be YCu‘nic measures

4. Questions and problems P. 170
e Woiphts
b. Balances

Ce Thermometers



lonsonge
bBe Dondinga of text and discuasions Pe 171-176.
e  Iinoar mnmm@
Be Sounre ,meeéiﬁe,
Ce (ubic measuyds
3»  Teasuro b;{‘ velhbe
oe Scaloa of belanceds
fo Iotric syetan 18 a docinol systome
& Thomenoberd.
he restionge
Ce Chaptor XVIl. 3Iohuvior of walor and soww of its usen.
Gs  Exporlmonts on watep » Pe 177
e Vhet substancee will water ﬁiseolvc?

be lipw can eubotapccy bo mado to dw»olva mre
rmic‘.l:r*’ , A

Ge Tow mmch oucer and how much palt will 20 G0
of Weplw clpoolve? .

Ze RXpurizmnua ni{h wator = Py 177170,
Qe Vhot haspens whea dye diosolves in wab er?
¢« Vhat Lo effoct of hent on waborf

£e thon z.mw.v.aa evaporata how in uw tmmrature
nffooted?

&s . How svo cxystels formed?
s Exzporiments with vwator - Po 179 |
he Con water Vapvf be chanyed to & 1:1@&&?
ie Ino tﬁere water in ole?
Je | How 'czm water be made moro pum?
ke | Will a solubion pmas throush a membrone?

(Dotes This experiment may bo started at the.
Yoginning of the rinth lesoon).



9 Reading of text and discussion - P. 181-184.
as Solution _
(1) solvent, solutes
{2) sSoluble, insoluble.
{3} Saturasted, dilute, strong solution.
~ be Diffusion and Osmosis
10. Readingroi‘ toxt and discussion. P. 184~192.
¢» Crystallization.
@. Evaporation and condensatione
8. Conditions alding evaporation.
£o Humidity.

8¢ Distillation.
{1) Residue, dlstillate.

he Filtration,
(1) Residus, filtrato.

Ds Chaptor XVIII. Making atmosphere work,

11. Experiments on atmosphere. Po 194-195.
g 13 a tumbler ever eupty? |
be Has air welght?

Ce Doea air exert pressure?
de Siphon.

12. Experiments on atmosphore. P. 196.
g+ Bicycle pump.

f« Compressed air.
g« YVacuun cleaner.
he Pin wheel
13, Reading of text and discussion. P. 197=202.
as Is a tumbler ever empty?
be Pressure of atmosphere.
¢. The Siphon,

d. Raising a weight by atmospheric pressure



e COmpresseq. air.“

£+ Wuestions.
Second six weekne

Ee Chapter XIL. MNaking work easiers
: 14. Exporiments on work = Pps 203«205,
as Vhat are levers and how do they work?
| b ‘Appiicatidn of levere '
15. Exporiments on work = ppe 205<206s
8s D;:'pulleys gave work?
de Does inclined plane pave work?
Be Sbrews- |
iG. . Read’ing imd diécu.seion =~ DPDe 207213
n Be Meaning of worlk |
{1) Motion produced.
(2) Resistance overcoms.
(3) Energy expendcd.
e The ée&saﬁ.
c.‘ Other levers,
17. - Beading and z;iiscuss:lon = Dpe 213=21%.
-des - Pulleys
{1) TFixed
{2} Movable
= Inélined plens
f. Screws
ge VWedge

he Friction



s ehayﬁer po. o8

18.

19.

204

Hont and sorp of i%o wnoDe

.L&ssarimeata on heat. Po 22

ﬂa & e aro uu.cs t4one on provious worke

Cu
de

Ge

Are solids good condwetors of heat?
Is wator 8 good condactor of hoat?

What happens vhen wator is hoated fyronm bolow?

mperimnts on hoate pn. az*z.»aza

Lo

L

he
fe

. ot }mppana vhen a‘lr io heated?

vhat mokes a droft ppwayrd?
ot makes a draft dovmward?
What happons vhon a eotid is honted?

foedlhg and Alooussion = Dpe 220-220,

Ge

Ce

Gs

O

e

-Conductions

Ctmrec%;ion.
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Be Wind mi waathore
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27+ Supnlesnan‘b - General ..:cience by Snyder ppe 177-187.

8+ Proessure of atmosphere.
’ (1) Atmosphere exerts pressure eq_ually in
all directionse

{2) why weter rises in e 1ift pump.
(3) easuring atmospheric pressures
(4)  Barometer and uses. '
{5) vhy valloons and airships ascend.
{6) Helium for U. S. airships.

' 28  Supplement = General Science by Snyder == 187-196.

8+ lischines that make use of alr pressurce
(l) Siphon.
{2) vVacuum cleaner.
{3) Compressed aire
{4¢) TForce pumpe
{5) Heat produced by compression and colling.
(6) Iiguid aire
{7) Pressure and the boiling point.
{8) Pressure cooker.

29 Supplement = General Science by Snydere ppe 197=207,

as Water.
{1) vater is essential to our existence.
{2) Composition of water.
{3) Vater as a carrier of heate.
{4¢) Porce of freezing water.

be Waber as a sculptor
{1) what becomes of the rain.
{2) Work of running water.
(3) Carrying power of water.
{4) Rivars as destroyers.
{5) Rivers as builders.
(6] Vaves as destroyera.
{(7) waves as tmildors.

30a Supplemaﬁt - General Science by Snyder. DDe 207=217,
2« Chocking the floodesy TForestry; Reclamation.

(1) Protecting upland soils from erosion.
{2) Damage censed by removal of forests.
{3} Reckless waste.

{4) RNecessity of scientific forestry.

{5) Reclaiming the lowlandse
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‘Rain that soaks into the {;round..

{1)
(2)
{5}
{4)
{5)
{6)
{7}
(81

H‘ater as
{1)
(=)
-(3)
{4)
{(5)

(s)

Evaporation.

How groand water returns to surface.
Earths crust like a glant sponge.
Water-table.

Vells and eprings.

Hot springs.

Artegsian wellse

Why under ground waters are clears. .

a solvent. ,

Greatest of all solvents.

Tow water is purified (distillation).
Salt water and fresh water.

Viater dissolves air and other gasses.
Hov water Hollows under ground caverns
out of rocke

Eow hard water bullds columns of rocke

Keking o fire.

Experiments on firee. Po. 222,

8
bs

Ce

that happens vhen a match 35 struck?

Does af.:c help things %o burn?

Yhet keeps the fire burning in the range or

farnace?

Reading and discussion. Ps 237=-244.

Be

b. .

Ce
de
Ce
f.

Ee

Burning of a match
(1) Heat and oxygen.

Laying the fire.
Products of turning.

Oxygen necessary for burning.

Putting out a fire.

Preventing fires.

Questions.



He Chaplor SXIZe How things burn in aire

S4e Divided in%o two puris on how things barn in six.
Pe :34.6-356. '

Be Dzpordmontoe
- {1) low i ep suiphuy burn?
{2) How doco phoophorons axn?
{3} Of what ie air composod?
be FKonding end discusoione
{1) Physicul and chemionl changene
{2) oxidos end oxidations
{5} sponbtancous coulustions
{4) Hitrozon ‘
{5) Oxidntion in hwaisn vody
(6) estions.
Is  Chaptor XXIlis Hoking mortare
854 ;}:ﬁgmimn% on rortare Do 20624
ae Hov i8 rortar tado?
Be Vhat is effeot of adding moro walsn?
36e Reading and discuocions Pe 2535 = 255
g8s Limoy wislaked ond elakaede
Ye Unoloked limo an Ogiﬂéu
Ge Slnked lime o hydroxidos
de Io enlcium hydroxide soluble in wator?
as Upes of unolaked lire.

£+ wnostions,
Third oix woeld.

Je Chapter XXIV. Acld, Aiknline ond Heubrsl substance.

87 Exporiments on scid, alkelino and noutrusl
substanccds

ge  How Goes the pubstance affect 1itrnin?

bs What is offect of an alkaline substance on an
acid?



Ke Chapter ZXVe Haking of soape
20¢ ixporiments on sonde Pa 2604
| ae Will 01l and viregar mix?
Be Wil oil ond coda dye mix?.
¢s Will Mino waler mote suds?
£0s TRoviing and diacussifm; Pa 261-:285.
as Homo-made soads
| be Eéamlsiqn prodused by physicel changGe
6s Soap produced by cherical changos
de  Soup sudse
Qs IHaxd and sofl wobors
£+ Guestionse
Lo Chepter XAVI. Mobalo and Nonelotalos |
41e Qbsdwaticna, Béwline;, and dicoussione Pe 264=269,
fe Tlomonty and compoundde
b Iron and stocls
oe Characteristics of m‘saim
de Characteristics of ronsnotalse
o« Forms of corbons
£e quostionse
Y Cheptor XXVIL. Making a lights
42+ Bxporiments on 1light and flnmoss Pe 270
ne Obgsorvations on Bunsen burnors

be thy doos flamo soretings give more heat and
sewbines moro 1ight?

¢e Why Lo tho flamo that vies light not sll the
sane color?

de VWhat molkes the flamo of a candlo?

s I licht always coansed by a £flame?



43. Experiments on light and flame. 271-272.
Ts vhat kind of substances refloct light best?
g..’ Vhat kind of an image doos a mirror make?

he Vhat happens 4o light when it passes from
waber to air? '

i« Vhat happens to light when it passes through a
magnifying glass?

Je Will a mngrifying glass moke en imnge?

44, TReading ond discussion. 275-2._79.
g« Iighting a candle.
bs Candle flamee
¢e Other ways of meking a lighte
de Reflect ion.._ .
ge Diffusion of 1ighte.
fo Trensmission of light.

45, Reading and discussion. 279«286.
g« Absorption of light.
he Indirect lighting. |
kP Proper position for reading.
je Refractions
ke ILens and focude
1, Eyoe
i, Questions.

N. Chapter XXVIII. Magnets and eleotricity'.

46. Experinents on megnots. pe 267,
ay Whabt does the nagnet attract?
b« Effect of heat on megnet?
Ce Show law of mapgnelbge

de Magnetic field around poles of magnete.



47, EBxperiments on electricity, ppe 287-288.
as Rub sealing wax or hard rubber with woole
b, Rub glass rod with silke.

¢e Prove law of like and unlike charges of
electricitye.

48+ Reading end discussion, pps 289-~292.
as Lode stone.
be Power of magneta.
ce Hagnetic field.
de ILaw of magnetic attraction.
6. Compass.

£+ Production of electric charges.
- Fourth six weeks.

49, Read.ing and discussion - ppe 292~295,
g¢ Pooltive and negative chargoes.
h. Electric diséharge.
i+ CQuestions and review. |
50« Supplement -~ General Science by Snyder, ppe 543=552.

ae Electricity as first knowm.
{1} Electricity by friction.

be Serviceable electrical energys
(1) Current electricity.
{(2) Porce of an electric current.
{3) Dangers and safe guards in an electric
circuit.

bl. Supplement - Ceneral Science by Snyder, ppe 552-569.

Y. 0f above mentioned.
{4} Electric lighting.
(56) Other devices that make use of heat
of resistance.
{6) Measuring the electric current and.
- computing cost.
{7) ZElectroplatinge



52 Supplemont = Genoral Solence by Suyder, ppe G59=5G60s

¢e  Hognotion and olectricity poked, for sorvice.
Hasnotisme

Pornanent magnotoe.

Magnetic £ield of forcoe
Blectromarnotte :
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Blootrie telographe

Tejosraphic comennications

Groatent clectrical discoverys
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Scxpplemmt Gone Sole by Srgnder, ppe 669=570.
(10} Dynamoe
(11} ZRloctric motore
{12} 1Theory of olectricitye
{13) AN forms of energy aro rolated.
{14) Reviow,

B4 . Supplement making the elcotromagnet and. sinple
~ belegraphs

55¢ Revicw of clectricitys

Qe . Ch:mte;: X¥1Xs Hoise ond moics

56e E::pcriben‘ae on sound = pe 296
Be How iz sound produccd?
e Vhat makos ddfforonce in pitoh of sounds?
'ce Con sound be oarried through differont substances?
576 ﬂea&ihg and discnssion, ppe 297=501e
8s Production of sounde
be ZLoudncss and pitche
ce Conduction of sound,
B8e  TNeading ond dipcussion, pps S02«3064
de loloe and musice
@s Echoogs
£« Concentration
ge Relnforoenxnte
he Charactoristics of soand.

1, Yaman voicos



59s wnostions and roviow of sounde
Fifth six wockse

£0e¢ Supplemont Gonorui Seimﬁ.ce by Snyder, bpe 1~1i-

ge Crouvplnge and apraroot movoments of plarce
(1)} star groupss.
{2} Apperast novemont of stars.
{3} Homh pole of hoavatite

6le ﬁupplmﬁ Generel Scicnce Ly Snydor, poe 1l=10

Ds Our solar fomilyse
{1} vondororse
22} Sino ond apuoarance of planotse
3) STte

‘&g xiﬁ@u

{v} curxfacos

{c) cift of hoat and lizhte

ééq Supplemont Conorad Jcicnce by Saydcr, ppe 19-24.

Ce Dlotaont swage -
ll! Stars are distant sunse
{2} bt from u't:m's and planctos
(s’ Roviowe

654 Supplamont Genoral Solonco by Snyder, pDe 24«30

ae Movenmcnis of Hoavonly boldieoos
{1} Dpay and nights on planotoe
{2) Years on %he plonebs.
{3} vhy planots are not perfoet sphorogs
{4} Crondehildren of oute

64e Supplancnt General Sclonce by Snyder, pPe 30-36
- {5) Phaovos of cur mOoRe
{8} surface of owr moone
{7) ©clipoo of sun and noohe
{8) loteors and comatbe

65« OSupplemont Genoral Solents by Snydor, pDe J6=4le
| {9) Hovements of oun and ptarse

be Vhy solar family koops togethers
{1) cravitation.
2} Xeaning of inortias
5) vby plancts move in curved pathoe
(4} ¥apping courses of plonote.



66 Supplemant Gonernl Sclenco by Saydor, ppe 4é-ble
{5} Comsos of ocecan tidog

s Detormining location and measuring Hirmo.
(1) Direction.
{2) ZIocation.
{3) Ieasurement of timwe
(i.’:) Standerd tinge
{5) Internationnl date 1ino.

. 67+ Supplenont Cenoral Scionce by Snydor, Dpe 267-273

ae Changing days and scnsonge
{1) Inclinntion of earth's axip.
{2) Days and pighia of varying lengthe
{3} Daylisht savinge
{4} Causen of scabonsce

68« Supplement Conoral Scienco by Snyder, Dhe O02~314.
Story of rocks and 50118.

ae Teonring dowm £orcose
{1} Unser.e
(2) vind.
{3) vecoy.

bs Story of rocksa
(1) Iow difforent kind of rocks worc formede
{a) Bedimentarye
“J) I@.GOUS-
{c} lotemorphice
{(2) Origin of coil and oile

69« Supplement Genoral Scionce by Snydory Dhe Gl4=0520e
(3) Story of anciont 1ife found in rockse
cs Transportotion of solilse
local and transporited sollse
Water as a oarriere
Wind=borno soils.
Yoo as a buildor of sollse
How ico doen its worke
Continentol ice matlene
that the anclent glaciors did in North
Aroriceas
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70e Roview of provious lessong fiom Snydors



7le bnpplemen{; Genoral Science by Shyder, ppe 456466
Animal 1igos

ae Iowost forma of lifo.
{1} FProtozoae
(2) vorns.
be Vork of inscctse
(1} Insccto
{2) Friendly and unfriendly inceootce
{3} Productive fnsocto.

7286 Supplemont Genorsl Soience by Snydor, pps 466201
{4) Inseuts that oprend dipeagce

Cs m{;her formg of lifa.
(1) vVertobrntess
(2} lowest forms of vertobratese
{3) Birdsce
(4’ Narmalos
{5) YMmn's war agninol prodatory mammalse
73s Snpplemont Gonoral Scicnea by Snydor, ppe 100=165.
Hoat ond earth's cruste
&e A theory of carth's beglonings.
be A molton ophores
te Interchanse of soa and lande
de Within eaxths cruste
V4e Supploment Goneral Scienco by Snydor, pps 155=16le
oe Mountoin building. |
£o Berthquakos end voleanoode
g Tidal vavos.
Y5« Supplemend General Science by s.zzydof, phe OOCm006e
Stoam ongine, gos enginc, and the antb0e
ae Han's moot fmportant cnorgy trancformors.

Ds Stoam enging.

Ges Stean turbine.



76e  Supplement Genoral Science by Snydor, pps 53G=H42e
de Caeg enginte - | '
cs Autcuobile onginos

Lo ‘i‘re;nsmssion of pewor in automobilo.

ge Iubrication and coolinge

Thig gutlice 40 14 lessons chort of Y0 lessons, bub
too remaindng lossons een vory profitobly be token up by
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Ruch-Popenoe: Form A

PART I

Direcrions. Draw a line under the one word or phrase that makes the truest answer to the

question, as shown in the sample.

SaMPLE.  An example of a liquid is  iron glass air water lead zinc oxygen

Begin here.

1

~

13

14

15

16

17

18

19

Pnecumonia is a disease of the heart liver lungs brain stomach muscles kidneys 1
Voleanoes are most likely to be found in ,

deserts valleys coastal plains mountains deltas interiors islands
Distance above sca level is called

19

longitude rotation altitude Ilatitude declination revolution inclination...... 3
The ecarth rotates on its axis once in »
12 hours 24 hours 7 days 31days 3 months 365} days 4 years...... U

An example of a rock which weathers rapidly is _ » ‘
granite marble slate schist augite obsidian " limestone . ........... i
Radium was discovered by ' -

Cr

Edison Marconi Burbank Davy Curie  Metchnikoff Einstein.............. 6
An example of oxidation is the v _

rusting of iron electrolysis of water . melting of ice dissolving of salt :

action of acid on marble heating potassium chlorate boiling of water ............ 7
“ Shooting stars” are properly called

planets suns nebule asteroids moons comets meteors.............. ... 8
The capacity to do work is termed .

energy inertia momentum efficiency mechanical advantage mass velocity.. 9

When a liquid contains all the dissolved substance possible, the condition is termed .
osmosis permeability fusion neutralization reduction transpiration saturation 10
The handle of a skillet becomes hot as the result of : ‘ :
convection resistance conduction expansion friction radiation latent heat.. 11
The best “all-round ™ fertilizer is probably :

lime bone meal dried blood Chile saltpeter manure ammonium nitrate

calcium phosphate. ........... ... .. ... ... .. oL, S 12
Poisonous products sccreted by bacteria are called

enzymes anti-bodies toxins vaccines ferments hormones legumes........ 13
The law of gravitation was discovered by ‘ _

Archimedes Galileo Priestley Copernicus Aristotle Newton - Marconi...... 14
An organism which reproduces by means of speres is the T

maple ameba  bread mold sponge = earthworm  minnow cedar ............ 15
Sunlight can be broken up into the spectrum by means of a

telescope mirror  burning glass lens prism microscope  color-mixer. . ...... 16
The act of transfer of pollen from anther to stigma is called b

pollination reproduction fertilization transpiration mitosis adaptation filtration 17
Images are formed by the passage of light through a ’

prism helix ampere lens diaphragm  mirage ‘Spectrum A e 18
The propelling mechanism of a machine is termed the ‘ :
chassis piston motor differential carburetor governor fly-wheel........... 19

The separation of liquids and solids by evaporation and condensation is called
solution  distillation  diffusion fusion transpiration reduction pasteurization 20
A mirage is a kind of - '

swamp rainbow body of water .optical illusion vision desert warfare ...... 21
Decaying vegetable matter in the soil is termed - T Lo
fungus nitrates mineral phosphates lichens potash humus................. 22

The smallest of the planets is Mercury Venus Mars Jupiter Saturn Uranus Neptune 23
(2] '



24

26
27
28
29
30

31
32

33
34

35
36
37
38

39
40

41

43

44

45

46

47
48

49

50

Ruch-Popenoe: Form A

The length of a meter in inches is about 12 19 24 2 '39 47 144, ................. X}
- A general term for any living thing is a

plant cell larva animal organism mammal nucleus...................... 25
A violent circular windstorm of small area is a

cyclone tornado monsoon trade wind ‘norther blizzard equinox........... 20
A collection of similar cells is called an : ‘

organism tissue organ gland muscle sense-organ function .............. 7
The watt is the unit of measurement of ‘

.resistance current velocity power potential inductance friction........... 28
The unborn. young of an animal is'termed the

larva embryo pupa adult chrysalis ovum sperm........................ 29
An examplé of a chemical element is

water glass mercury carbon dioxide ammonia  |nitric acid sugar........... 30

All space is believed to be filled with  air oxygen nitrogen ether hydrogen heat moisture 31
Electrolysis of water liberates hydrogen and

chlorine nitrogen carbon dioxide ammonia acetylene - oxygen bromine........... 32
Pollen is produced in the ovary calyx corolla stamen receptacle stigma pistil.... 33
Pasteurization of milk is produced by ’

boiling evaporation chemical agents moderate heating freezing cooling...... 34

The mercurial barometer reads at sea level about ‘

10 inches 18 inches 30 centimeters 30 inches 100 inches 980 inches 1 meter 35
Heat can pass through a vacuum only by means of .

fusion convection conduction capillarity radiation ~gravitation combustion.. 30
The process of food manufacture in green plants is called

respiration transpiration digestion mitosis pollination photosynthesis pasteurization 37
The greatest vertical height to which water can be siphoned is about

30 inches 10 feet 30feet 40feet 100yards 1mile blmiles.............. 38
The anther is a part of the calyx  corolla receptacle ovary pistili stamen petiole 39
A small calorie is the amount of heat necessary to raise the temperature of one gram of water '

1°C. 24°C. 82°F. 100°C. 212°F. 212°C. 1000°F. ...................... 40
An example of a leguminous plant is the willow clover toadstool pansy lilac moss maple 41
An example of an alkali is ‘

aluminum lead oxide sodium hydroxide table salt mercury potassium chlorate

BlUCOSE . . . . 42
The distinguishing feature of the mammals is the possession of ‘

backbones hair two pairs of legs warm blood milk glands nervous systems teeth 3
The one of these substances having the highest specific heat is

water iron glass lead copper soil rubber...................... .. ... ... 44
“ Hypo ” is used in photography asa' -

developer fixing bath = intensifier reducing agent bleaching agent sepia-toner -

hardening bath ..................... U 45
Glucose is found in large quantities in

eggs grapes olive oil beefsteak onions rice tapioca...................... 46
The calyx is made up of the petals stamens petioles leaves pistils sepals stipules 47
Fusion means the same as .

evaporation melting boiling  freezing ~ dissolving  distilling burning

......... 48
A metal which can be drawn into fine threads is said to be o
elastic ~ductile flexible malleable amorphous magnetic viscous........... 49
The attraction between molecules of a body is called
capillarity adhesion magnetism inertia buoyancy cohesion convection ... .. 50

Score in Part I

(3]



- Ruch-Popence: Form A

PART II

Direcrions. On this page and the following pages there are 20 diagrams and several state-
ments about each diagram. Part of each statement is left blank. You are to fill each
blank so as to make a true statement. Make the statements as complete and definite as
possible. In most cases you will need to write but ONE WORD in each blank. You will
be given 25 minutes to do this part of the test : , : :

Begin here.
Fraure 1

a The water does not rise to fill the tumbler completely because of the
............ “.vv.......of the air in the tumbler. a

R TR T TR

B b The fact that the water has risen a short distance into the tumbler as
shown at C shows that air is slightly....... ... e e under b
-pressure. ' : ' :
Ficure 2

In this diagram of a typical flower:

a The petals (the corolla) are marked by the letter............. a
b The stamens ave marked by the letter = ~...... PRV b
¢ 'The sepals (the calyx) are marked by the letter ........ .. L ¢
d 'The pistil is marked by the letter . . _ P .. d
Ficure 3
The North Star (P.ovlaris) is marked by the letter. e . - a
The Big Dipper is marked by the letter . . ............. b
Fiqure 4
In this lever the power or force is applied at = ... ... L a
The fulerum is placed at the point marked P . b
The mechanical advantage of a lever of this class is always '
e than 1 o ' ' c




Ruch-Popenoe: FormA
F1GURE 5

- This diagram illustrates the facts of the........... .......... of a
light. ‘
The amount of apparent bending of the stick depends upon the
ceeeiiiiieiiaieeao. ... of the liquid. b
Ficure 6

~ In the bar magnet suspended by the strings, the north pole is the one

marked......... .. .. ... ... a
The law of magnets states that................... .. ..... poles
................... each other and that....................poles
P S each other. b
Ficure 7
This diagram illustrates the factsof .............. ... ...covui.. a
The rise of liquids in small tubes s ............................
" proportional tothe............... .. ... of the tubes. b

~In
a

b

S o

QO

Ficure 8

this diagram of the digestive tract:

The small intestine is lettered. .. .......... : a
The eesophagus is lettered  ............. ‘ b
The liver is lettered e ¢
‘The stomach is lettered R d
The pancreas is lettered — ............. - ' e
Figure 9
“This is a drawing of a cross section of a e e a
The palisade layer is marked by the letter ..................... b
‘A vein is marked by the letter ... i c
“The mesophyll layer is marked by the letter............ e d
A stoma is marked by the letter ... . L. e

(6]
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Ficure 10

The mechanical advantage of this pulley system is................ a

b The rule for the mechanical advantage of any pulley system is that
the mechanical advantage is equal to the number of times the cord

passes to and from the.............. e pulley. b
¢ Disregarding friction, the force needed to lift the 100-pound welght
shownis...................... pounds. ¢
Figure 11

a In the northern hemisphere the season is........ e
when the earth is in the position marked A, and itis.............. a
when the earth is in the position marked B.

b 1In the northern hemisphere the season is...................... b
when the sun’s rays fall directly upon the Tropic of Cancer.

¢ The season is...... e when the sun’s rays fall ¢
directly upon the equator.

d The season is................... -.......when the sun’s rays fall d
directly upon the Tropic of Capricorn.

e The earth’s axis is inclined at an angle of about ... .. e ceee. €
degrees to the plane of its orbit.

Ficure 12

<B The thistle tube shown in the drawing has been filled with a colored solu-
: tion of sugar. - A piece of parchment membrane was then tied over the
mouth of the thistle tube and the tube was then inverted in a jar of water.

a This apparatus illustrates the factsof.......... ... ... ... ... ... a
b The final level of the hquld in the tube will be nearest the point ‘
marked...................... b
¢ A similar principle is involved in the exchange of...... DU
.......... and..........................in the lungs of animals. ¢
Figure 13

a Inthebarometric map shown at the left, the region shown is termed

A a
b The more or less circular curved lines are called . .. ... B
¢ A wind blowing from the south, as shown by the arrow, in the
northern hemisphere will be turned tothe ...................... R
due to the................... ...of the earth. . c
d Tt is most likely to rain in the...................... half of this
area. ‘ : '

(6]



Ruch-Popenoe: Form A

Ficure 14

In this diagram of the main parts of a flame:

S Q

a The burning zone is marked by the letter............... ....... a
b The regibn of unburned gas ismarked ...l b
¢ The .region made up of the products of combustion is marked ...... c
The chief products of combustion (i)urning) besides heat are:
P
B e d
Ficure 15
Thisisadrawingof a................. o i iiiiiiiinn, a
The piston is lettered .. i, . b
¢ The valve which opens on the upstroke is lettered............... c
d The greatest distance that valve C can be placed above the level of
the water at D, if the instrument is to work successfully, is about
AP feet. d
Ficure 16
In this diagram the earth is the planet marked C.
a Mars is the planet marked ............. a
b Jupiter is the planet marked ............. b
c 'Mercﬁry is the planet marked............. c
d Saturn is the planet marked ............. '
e Uranus is the planet marked ............. e

[7]



Ruch-Popenoe: Form A
Figure 17 .

In this drawing of an artificial ice plant:

a The freezing vats are located at ............. a

b The condensing pump is located at. . ... e o )

¢ The principle involved in the manufacture of artificial ice by
.......... ......is that the liquid turns into a...........
~when the pressure is removed and, in so doing, it takes up
............. from the brine, which in turn... . ..........
the temperature of the........... ....In the freezing vats. ¢

Ficure 18

a In the apparatus shown, some hydrochloric acid has just been
poured into the thistle tube so as to act on the bits of marble
(limestone) in the flask. The gas which is being collected at A is »
.................. e I ‘ a

Frcure 19
In this loaf of bread the food materials which are contained in bread are
shown in rough proportions by the parts A, B, C, and D.
a The fat content is the section marked by the letter.......... e a

b The carbohydrate content is the section marked — ............... D

¢ 'The water content is the-section marked e c

Ficure 20

This diagram represents a hydraulic press.

‘B a If the small piston B has an area of 100 square inches, and the large
piston A has an area of 1000 square inches, a force of............. a
pounds must be applied at B to lift the 65-pound weight. .

b Complete this statement : * A force applied at one point in a liquid

3

is transmitted..... [P mall.................... )

Number of blanks currectly filled ___ + 2 = Score in Part 11
18]
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GENERAL SCIENCE SCALE

Arranged by AUGUST DVORAK

Name __...... eereeeeremenneentices eeeeemeeeeenscestesssesseesseeceesaseessestesscmresesaeesas
(i.e, last name; first name; middle name)

Age: o VeArS. oot months. . Grade.....oooeeeeeeeaee

. ‘ (i.e., 7th, 8th, 9th, 10th, 11th, 18th)
Sex e e DAL et e

(@Girl or boy)
SCROOL <o e e et e e meeemeemmeeeeeeeas et s temeameenetsemeneaneaeseas
City......... et enneas SEALe i leieeeeeiven e eemnnenaeenen
Room. ...ooovoioaiae. T CACHCT ettt eeeens s mmn e e emaean
DIRECTIONS

On the following pages are statements, such as—

“A’'fly is an animal, a fish, an insect, a reptile, a building.”

You can make each of these a true statement by underlining the cor-
rect one of the five parts printed in large, black type. TFor instance, in the
statement above it is plain that a fly can not be all of the five things printed
in large, black type. A fly is an insect. Lo if you underline “an insect,” the
statement will read—

“A fly is an animal, a fish, an insect, a reptile, a building.”

By underlining “an insect” you have shown that you know which of the
‘five parts is correct. . B

In the statement—“The. hecart .pumps  blood, water, oil, air, sand.”
“Blood” should be underlined.

\

* Underline the one of the five parts in each of the statements on the fol-
lowing pages which will make the statement most true,
Work rapidly and carefully.

266-4p
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11.

13.
14.
15.
16.
17.
18.

19.

No incorrect

........................

GROUP I FORM T-2 (Averade value 71. 5)

House flies lay- their eggs :
in wood, on the water, in animal and vegetable waste, in nests, in the sand.

.. Distillation is a means of purifying water, securing air pressure,

pumping water, transmlttmg water, securing heat.

The earth rotates on its axis once in
12 hours, 24 hours, 7 days, 3 months, 3651/ days

Wounds should be allowed to bleed
a little, not at all, until they stop naturally, a great deal, quantities.

The yellow dust on a flower is
chlorophyll, ovules, protoplasm, pollen,. dirt.

All our food comes directly or indirectly from :
rock, ammals, plants, air, mines.

A dynamo is a machine for gencratmg
heat, light, electric current, sound, music.

Ice cracks rock because it is cold; water expands when it freezes,
it melts when it gets warm, it is heavy, it is brittle.

When the child’s first permanent teeth appear he is
6 or 7 years old, 12 years old, 18 years old, 20 years old, 30 years old.

The kidneys digest food, clean blood of wastes, build up new blood cells,
support the backbone, are useless.

The path of a heavenly body is called its '
orbit, radius, equator, latitude, declination.

Mosquitoes lay eggs on salt water, on stagnant water, on fresh water,
-on the ground, in garbage.

The followmg gas is found in impure air:
calcium, gold, carbon-dioxide, carbon, sodium.

-The purpose of flowers on-a plantis to develop

roots, seeds, leaves, perfume, branches.

An cclipse of the sun is due to the position of the -
‘ stars, planets, moon, constellatmns, mllky way.

Black smoke from mufffler indicates ‘ ‘
too much air, too much gas, too little gas, engine too hot, broken clutch.

Images are-formed by the passage of light through a
prism, he11x, lens, diaphragm, spectrum.

The teeth should be examined by a dentist every
year, half year, two years, month, ten years.

The purpose of the roots of plants is to - ‘ take in oxygen,

» manufacture starch, give off CO,, take in soil water, give off waste matter.

The best temperature for a living room is . .
60 F.,, 68 F 75 F., 718 F.,, 80 F.
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23.

24.
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27.
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29.
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32.

33.

34.

35.
36.

37.
38.

39.

- No. incorrect

GROUP II - FORM T-2. (Average value 81.5)

‘On a curve, the tracks are higher in the inside than outside,

higher outside than in, same height, wider, narrower.
Water freezes at ) " OF, 32F, 42F., 986 F., 100 F.

“Shooting stars” are properly called : -
suns, asteroids, moons, comets, meteors.

An illustration of capillarity is found in the - :
ink blotter, thermometer, barometer, force pump, excretion of urea.

When a liquid contains all the dissolved substance possible, the condi-
tion is termed osmosis, permeability, fusion, reduction, saturation.

The separation of liquids and solids by evaporation and condensation is
called . solution, distillation, diffusion, fusion, txanspxratxon

An example of oxidation is the rusting of iron, electrolysis of water,
melting of ice, action of acid on zinc, heating potassium chlorate.

The corolla is made up of the petals, pistils, sepals, stamens, ovaries.

The ampere is a measure of
‘ air pressure, humidity, resistance, current, potential.

Ventilation is best secured with .
stoves, hot air furnaces, steam heating, hot water heating, electric heat.

Rain is water vapor distilled, evaporated, condensed, filtered, concentrated.

Isobars are used in
temperature, air pressure, humidity, wmds, gravitation.

Water cannot be siphoned out.of a boat because

of unequal air pressure, of unequal amounts of water, water in boat
is too low, of suction, of attraction of water particles for each other.

The obJect to be photographed must be in the sun to  absorb the light,
- reflect the light, be seen, cast a shadow, transmit the light.

The hottest flame is blue, green, white, yellow, red.-
Cheese is rich in fats, protems 0115, carbohydrates, water.

A collection of similar cells is called an
" organism, tissue, gland, muscle, function.

Heat is carried horizontally through air by
conduction, convection, radiation, erosion, transmigration.

A lifting crane gains power in doing work, by the use of
the wheel and axle, the lever, the pulley, the inclined plane, an engine.

TheAlargest of the planets is Venus, Saturn, Mars, Jupiter, Earth.
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59.

No. incorrect

........................

GROUP III. FORM T-2. (Average value 91.5)

. A chimney on a lamp is for ornamentation, to make the light more intense,

to create a draft, to make the flame burn, to save oil.

An cxample of a lever of the first class is found in the
nut cracker, scissors, wheel barrow, inclined plane, bxceps muscle.

The density of a solid is usually compared with that of
air, hydrogen, water, lead, wood.

Pollen is produced in the " ovary, calyx, stamen, stigma, pistil.

The ratio of the number of units of force applied to a machine to the
number of units of force delivered by a machine is called
efficiency, out-put, available energy, mechanical advantage, waste.

An.cxample of a chemical element is
water, carbon-dioxide, mcrcury, ammonia, mtnc ac1d

The cheapest food on the basis of calorific value is
wheat flour, butter, meat, milk, celery.
The foot-pound is a unit of
energy, work, distance, weight, capacity.
The resistance a body offers to being set in n_iotion is called
momentum, friction, cohesion, erosion, inertia.

The best illumination or light for working or reading is ,
direct, reflected, md1rect white, blue.

Refraction is studied in connection with
sound, gravity, falling bodies, light, electricity.

Gases enter and leave the leaves of plants through organs called
stipules, root-hairs, stomata, micropyles, chloroplasts.

The nucleus is believed to play a prominent part in
digestion, respiration, heredity, storage of food, nerve-conduction.

The general dircction of the wind in front of a low pressure area is
: east, west, north, south, northeast.

Petroleum is a chemical compound, a chemical element,
a mixture, a pure substance, an impure substance.

The vaccine used to prevent typhoid fever consists of
bacterial cells, horse blood serum, anti-toxin, a chemical preparation, acids.

The part of the cye that regulates the entrance of hrrht is the
pupil, iris, retma, eye-lid, lens.

The distinguishing features of the mammals is the possession of
backbones, hair, two pairs of legs, milk glands, nervous systems.

The attraction between molecules of a body is called
capillarity, adhesion, magnetism, cohesion, convection.

Water rises in a suction pump because it is
pulled up, pushed up, attracted, repelled, sucked up.
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FORM- A
Name Boy or Girle...... GrAA. e
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iName of teacher . Date

If you have studied any of the following subjects, indicate in the blanks the length of time:
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This is a test of information in science. The directions for each of the three parts of the test, and the test
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test, but work carefully and complete as much of it as you can. Begin with Part I. When you have finished as
much of one part as you can, go on to the next. ) '

PART I

In Part T you are to underline the one word (or group of words) which most satisfactorily completes the

statement,
ILLUSTRATION: Paper is made from
leather  straw leaves metal wool silk

In the illustration straw is underlined because straw is the only thing named from whieh paper is made,
Complete as many of the following sentences as you can. :

1. Water rises in a lift pump because of v
cohesion buoyancy inertia  air pressure diffusion capillary attraction 1.

2. The substance from the air which takes part in the chemiecal change known as burning is

nitrogen oxygen water vapor ~ carbon dioxide argon hydrogen 2.
3. A magnet will attract _

silver ~copper glass wood gold iron ‘ 3.
4. A gas which is present in pure air in very small amounts, but which is present in larger amounts in air

as it comes from the lungs is _

nitrogen oxygen carbon dioxide helium hydrogen argon v 4.
5. Disease bacteria which are frequently carried by water are _ v

typhoid  tuberculosis. syphilis diphtheria smallpox malaria ; : 5.
6. The electric light bulb was invented by

Watt Volta Henry De-Forest Marconi Edison 6.
7. The path of the earth about the sun is called its .

equator zodiac . circumference ineclination orbit  perimeter T.

Copyright, 1926, by TeAcHERs COLLEGE, CoLuUMBIA. UNIVERSITY . 10L.9.26.11



8. Vitamins are contained in

good water some foods -pure air  some salts coffee  some minerals

9. Moisture enters the air by a process called -

10.

11.

13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

osmosis  filtration condensation® : evaporation ' " fusion  dissolving

The earth receives heat from the sun by L

« convection condensation cohesion refraction radiation conduction

Water flows through a siphon because of

the pull of the water the size of the tube suction momentum air pressure eapillarity

. An example of a good conductor of heat is

glass wood wax water air : iron

Milk which has been pasteurized has been .
chilled frozen boiled heated to a temperature above boiling

carefully protected from contamination - heated to a relatively high temperature but not boiled

Air pressure at sea level in pounds per square inch is about -
12 15 625 22 27 40° '

. The pulse rate per minute of an adult man in normal health is about

44 - 50 64 72 90 98

Water is separated from dissolved niineréls by a process called

. distillation  filtration sedimentation displacement coagulation = precipitation

Coke is manufactured from , _
charcoal lignite peat wood hard coal soft coal

A piece of material has a density of 0.8, a sample of gasoline has a density of 0.7, and. water has a density

of 1.0, The material will .
float in gasoline and sink in water .
float in both gasoline and water
float in neither gasoline nor water
float in water and sink in gasoline

The white-capped clouds which frequently form on hot summer days are called

cirrus stratus nimbus econical cumulus cirro-stratus

A gradual drop in the barometei’_ r_eadihg indicétes thé approach of

clear weather cloudy weather strong winds light winds cooler weather

The plates of the storage battery used in automobiles are made of
lead copper =zinc aluminum acid carbon

A temporary magnet is made of

soft steel  tool steel ecast iron = soft iron copper and iron alloy iron and nicl'_{elJ' zilfoy o '

The vaccine used to develop immunity from smallpox is obtained from
sheep horses rabbits cows guinea pigs  white rats

Water rises through the soil on account of

osmosis  diffusion capillarity transfusion ..evaporation convection

The mixing of gas molecules is called

osmosis  transpiration evaporation . transfusion diffusion effusion

thunder storms

10.

- 12.

13.
14.
15.
16.

17.

18.

19.

24.

25.



26.
217.
28.

29,

30.

Go

In transplanting plants it is important to pxjofect from the air the
leaves stems branches twigs buds root hairs 26.

Peach trees are in most danger from damage by late frosts which grow -
on hill sides on level plains close to bodies of water in small orchards in valleys on hill tops 27.

The alternating current of a dynamo may be converted into a direct current by means of a
commutator ~armature magneto transformer switch field magnet 28.

When the carburetor is Workmu properly, the prmmpal products of the chemical chan"e which causes the
explosion within the cylmder of a gasoline engine are

carbon dioxide and nitrogem carbon dioxide and water vapor  carbon monoxide and nitrogen

nitrogen and water vapor  oxygen and water vapor  carbon monoxide and carbon dioxide 29.

Gasoline is used instead of kerosene for automobiles because of differences in
color energy value composition boiling point purity odor ; 30.

right on with Part II.

PART II

The items of Part II are like the illustration below. You are to underline the one word (or group of words)

from the six on the right whose meaning is most closely related to that of the word on the left.

IrLusTRATION: dog inseet stone  animal flower tree star

In the illustration the word amimal is underlined because a dog is an animal,
Complete as many of these items as you can.

1. boiling temperature 82° F. 72° F. 110°F. 180° F. 212° F. 300° F. 1.
2. enamel skin  nails hair pigment nerve cells bones t'eeth 2.
3. combustion ‘ burning quenchmg breathing breaking blowing decomposing 3.
4. organism rock animal musical instrument battery  simple machine engine 4.
5. centigrade thermometer road building inseet fruit fuel ice machine 5.
6. astronomy plénts .animals- soils stars rocks rivers 6.
7. humidity water vapor oxygen carbon dioxide temperature purity odor 7.
8. nitrogen water 'gasolin’e salt oxygen air sugar ’ 8.
9. larva plant bird medicine radio inseet star 9.
10. electron - heat light sound electricity machines element 10.
11. year revolution rotation inclination navigation evolution ecaleulation 11.
12. pistil ~ circulation  excretion = respiration digestion absorption = reproduction 12,
13. pupa - snakes mice flies bacteria flowering plants domestic animals 13.
14. starch test acid TFehling’s solution ammonia chlorine iodine sugar 14,
15. carbohydrate butter - meat egg . milk vitamin potato 15.
16. retina ear mnose mouth eye hair skin | ; 16.
17. mesophyll root stem leaf flower fruit seed ‘ 17.
18, ptomaine mold tin air Dbacteria dirt yeast : A . \ \18_
19. first-magnitude meteors - satellites planets comets constellations stars 19
20. culex fly ant bee . mosquito spider bacteria 20.
21, star ‘ earth Mars comet meteor satellite sun ' 1.
22 differential universal joint clutch  gear shift front axle muffler rear axle ' 22



23. saphrophyte corn smut mushroom ~ clover barbei'ry mistletoe  poison ivy
24. equinox January  March June August November December

25. albumen fat sugar starch protein  vitamin salt

Go right on with Part III.

PART III

The items of Part III are hke the ﬂlustratlon below. Underline two words to complete sentence.

ILLUSTRATION : Two domesticated ammals are ;
bears  racoons dogs lions horses minks

The words dogs and horses are underlined, for these are the only words given which are names of domestlc

animals.
Complete as many of the statements below as you can.

[

. Two planets are ,
Vega Iris Saturn Jupiter Polaris Orion

<

. Two foods which contain considerable quantities of sugar are
honey eggs cheese beans ~ potatoes grapes .

~
3. Two products derived from petroleum are

coal tar alecohol dyes gasoline kerosene ammonia

4, Two materials in which house flies may breed are
garbage grass manure dry leaves mud water

. Two discase germs which may be carried by milk are _ ‘
malaria  rheumatism  typhoid fever yellow fever cancer tuberculosis

(<11

6. Two things contained in green leaves are . v
chlorophyll = cambium  endosperm  cotyledons palisade cells .ovules

7. Two neccssary processes in distillation are . ‘
convection evaporation conduction  condensation transpiration  diffusion

8. T'wo essential parts in a telephone rece'ikver are
magneto  carbon particles electromagnet spark gap  diaphragm  bell

9. Two parts which are essential to a steam engine but not to a gasoline engine are
slide valve carburetor piston timer fly wheel steam chest

10. Two products from a burning candle are
nitrogen carbon monoxide water carbon dioxide oxygen. hydrogen

11. Two heavenly bodies which are visible by reflected light are -
©osun moon stars planets constellations meteors

12. Two thing essential for alecoholic fermentation are
sugar mold salt yeast fat hops

13. Two liquids which are heavier than pure water are
gasoline lubricating oil  alcohol ether skimmed milk  sea water

14. The two substances present in bread in largest quzfntities are
proteins fats starch salt yeast water

15. Two kinds of cloth which are the poorest conductors of heat are
. .cotton wool natural stlk linen artificial silk ealico

3

10.

11.

13.

" 14,



RULE TEST IN GENERAL SCIFECH.

Read over each statement carefully. After you have read
the statement, underline the word or words which make the
statement most nearly trues Read the statements as many
times as you likee You will be given forty minutes to do
them nll.

1,

2o

44

5.

6

7e

8.

9

10,

1l.

The thermometer is used to measure
the amount of heat, air preasure, convection,
dilution, viscosity, currant.

A meter is, in inches :
29,37 5 36 , 47,25 , B9.37 , 48 .

A solution is a '
mixture, chemical combination, paste, auspension,
distillate.

Vater can be freed from sugponded particlcs by
boiling, freesing, stirring, filtration, agitation.

A good cxample of oxidation is ‘ '
. rusting of iron, oxpansion of water, thawing of ice,.
refrigeration, melting of lard,

Draw a line under the name of the substance lioted vhich
ias the best conductor of heat .
iron, copper, clay, aluninum, glass.

If phosphorus is turred under a tell jar which is placed
with its mouth in water, the water will rise the following
proportion of the jar into the jar

1/e, 3/4, 1/5, 2/5, 1/10,

Litrmug peper is used to
filter water, test for acidity, determine temperature,
show oxidations

Salt ié
a hydroxide, an alkali, an acid, a neutral substance.

The best way to describe the product when o0il and vinegar
are shaken up togecther is
emlsion, mixiure, combination, distillation,
suspensions

The most heat comes from a ges flame when its color is
yellow; red, blue, pale.



13.

14,

15.

16

174

18.

19.
204
21,

22,

2hs

25,

Objects which give forth light are given the general
term
phogphorascent, brilliant, opaque, translucent,
luminous. A

In the eys, vhe image is formed by the
retina, crystalline lems, #ris, pupil, ciliary
mscledgs ‘ :

The principle of the magnet is used in the
barometer, ancmometer, thermostat, compass, Z=raye

Soap is produced by
& physical change, mechanical mixture, a suspension,
- chemicel change, emulision.

Metals that can be hammered into shape are said to be
vitreous, ductile, malleable, amorphous, fragile,
brittle.

The boiling point of a Fahrenhelt thermomster is
’ 100, 98’ 59‘37. 1219 180‘ 212' 72'

When oil and eges are beaten up together the proauot is
best descrived as
an emlsion, a suspenaion, combination, mixture.

Distilled waber is
hard, & solution, soft, a mixiture, alkaline.

HMetals that can bé dram into wires are sald to be
malleable, amorphous, brittle, vitreous, ductile.

The bolling point on a centipgrade thermometer is
98, 212, 72, 100, 180,

Water is necessary for the body because it 1s
good to drink, almays plentiful, a good solvant,
inexpengive, pures

A saturated solution 18 one that
contains no solute, will not contain any more solute,
o damp substance, & syrup, a wesk acld.

At tho ourface of the earth the weight of the alr oxerts
a pregsure, in pounds per dquare inch, of
G739 4 98 , 1728 , 72 , 15 , 29 .

A boy and a girl are on & see-saw. The boy weighs 100 lbs.,
and the girl weighs 75 pounds« The boy is 6 feet from the

‘faulerums Underline the correct mumbey of feet that the

girl is distant from the fulcrum when the see-saw is
balanced.
45, 12 , 16 , 8 , 6



264

274

284

29.

32e

33.

6.

37,

384

Oxidation in the body canses it to throw off
moisture, to not caitch cold, to be immune, to throw
off carbon dioxides

e procegs of the tr'msmr of heat thruubh a substance is
called .
convection, conduction, radiation, expansion, lines of
force.

Spaces are left at the epd of railroad rails to allow for
proper fit, expansion in summer, easo of installation,
'  differences in length, the curvaturo of the earth.

Vinde are the result of
‘ convection currents, conduction currents, atorme,
radiation of earth energy, sunny and dark duye.

The change vhich takes plaee whevx w:mter ig added to unslaked
line is
’ hyeical, cheu.ice.l, mecharical, neutrale

If acid were dropped on a coat which of the i‘ollowing should
be put on the spot to prevent Gamage?
charcoal, Vinegar, nilk, soda, bturpentine.

A megaphone ig sometimes used by speakers because it is
ornamentaly chenges the pitch, concentrates sound waves s
sbsorba sound wavese

The hottest portion of a candle flame is
at the wick, on the side, at the tope.

The angle of reflection is equal to the anzle of
refraction, distortion, retraction, incidence.

According to the law of Magnetic Attraction, like poles
attack, attract, rci‘ract, roflect, repels

An example of a non-metal is
iron, tin aluminum, magnasium, carbone

The difference in degrecs botween boiling and freezing pointe
on a Centigrade scale is
32_' IOQ’ 513. 180’ 59.57' 14‘?:.

When a gsolute is placed in water, the water finally becomes
wniformly dilutee This action is known as
convection, conduction, evaporation, diffusion, osmosis,
radiatione

An example of an element is
nitrous oxide, calcium carbonate, hydrogen peroxide,
nitrogen, ferrous sulphate, -



40.

41.

48e

49.

504

51,

524

Water can dissolve more air when the water is
warm, cold, tepid, fro‘.on, boilinge

Underl:.ne the four planets which are the farthest from the sun
Venus, Neptune, Mercury, Mars, Uranus, Saturn, Jupiter,
Earth.

The Centigrade thermometer is most generally used by
candy makers, farmers, egg hatcherles, scientists, bakers.

If a weak and strong solution ars separated by & membrane the
tuo selutions will adjust their dilutlon by the process of
radiation, cohesion, evoporation, diffusion, osmosio,

An example of s chemical compound is
‘ souium bicarbonate, chlorine, o,;yuen, sulnhur, helium.

The crystal form of carhon is knowvn as
caxrbon dioxide, carbonic acid, diamond, graphite,
lead, carborundum.

A flame mixture used for 11‘,11 ing purmses sl.ould heve

lots of air, little elr, no air.

Substances which sllow most of the light rays to pass are
said to be
translucent, opalescent, opagque, diffused, transparant.

If ivon filinge are dusted on a paper under wiich a magnet
is held, they will aerrange themselves
© - in the order they fall, mlong linece of force, in
serics of fours, at the exirenme end of the magnet in
& lwrpe

If breasth from the luugs is Dluovm into clear lime water, it
immediately becomes
wara, full of tubdbles, cloudy, thicke

An acid may be neutralized by means of
oxygen, sulphur, & sulphate, a chloride,. a hydroxide.

Soap 1s mde by the act:.on between fat and acicl, a ncutral
substance, water, a hydroxide, salts

Sound is caused by -
reflection, echoes, vihrauion, illunination, absorption.

Underline three characteristics of sound
brillinnce, loundness, repidity, claritly, resonance, pitch,
tremolo, quality, persistence, beautby.
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Handles of kitchen utensils arc freguently mede of
vood because
they look better, it is cheaper, wood can be kopt
from rusting, it is a non-conductor, it will not
scar the utensil.

Ice on onc side of a refrigerator cools food on the
other side by mouns of
ebgorption, melting, radiatmn, conduction, convection.

A firsless cooker cooks well when
it is non~conducting, there is good convection,
there is no absorption, it has food in i%, it
radiates welle

Undorlipre the gas which eupports combustion’
neon, helium, ergor, nitrogen, oxygen, Lydrogens

A svbgtance vhich gets soft when heated is called
- fusible, ductile, amorphous, vitreous, refractive.

A draft in a chimney is caused by
radiation of hset, conduction currents, an approaching
storm, alr pressurcy convectione

A stona floor feels coldor than wood to the foet because
it ie a vettor conductor, it is harder, it is
smoother, 1t is a nineral, wood burns.

The air coans :Lsts of the following part oxygen

The loss of water by heat is celled
boiling, condensaticn, eveporation, solution,
distillatione

Humicdity is
the amount of moisture in the air, tho leafy substance
in so0il, the amount of water in a solution, the
action of water on solutes, rise of temperature.

VWater can be sucked through a straw because of
the pressure of the air on the surface of the water,
the suction in the siraw, cepillarity, osmosise.

A baromstor measures
hunmidity, temperature, air pressure, air currents, volts.

John weighs 120 pounds and is 12 fect from the fulcrum of
& see~saws Fred ig 16 feel from the fulcrum while they
balances Fred weighs, in pounds,

10C, 160, 90, 110.5, 1506
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Most cheep thermomsters are f£illed with |
mercury, alcohol, sugar wabter, pink water, glycerine.

If a Centigrade and Pehrcnheit thermometor are both in a

moderately heated room the Centigrade thermomster will show
a higher reading, a lower reading, an equal reading.

Roots of plants absorv food by means of
capillarity, cohesion, osmosis, alr pressure, suction.

Crystnllization takes place nwost reaﬁily in the following

kind of solution

warm, cold, saturated, weak, acid.

A substance which will not crystallize is lmown as
hematite, amorphous, coagulate, glutin, quartz.

The color of & large mumber of metale is
gm;y‘, red, blue, brown, green, hlaik,

“VWhen a subgtance will allow no rays of li,:,ht to pass it is

gsaid to be
.,rmlslucc.nt, refractlve, transparent, opagque, diffused.

Pitch of sound 3.3 regulated by
temperature, pressure oi a:r.r, amount of reflection,
rate of travel uu'ough the air, rapidity of vibration,
forcea

A thermos botitle keeps an evan temperamre for a lon.g time

becansge it is so constructed that

- 1t has good radiation, it is o g,ood. conductor, it is
a poor conducter, it is painted green, 1t is simple
to operate.

An exammle of physical change is

burning of wood, dissolving of sugar in water,
burning of sulphur, eating of metal by acida

Drops of water formed on the oulslide of a pitcher oi‘ ice
water are caused by tho action called
evaporation, conduction, distillation, condensation,
crystallizations

Vater can be purified from solutes by
boiling, freeming, distilling, shaking, settling.

“Motion produced, resistance overcome, energy expended, are

three things inclunded in the meaning of the word
exercise, work, process, toil, mamufacture.



80. A man pulls on a rope vhich is threeded through one
fixed pulley, one mavable pulley and then to the
ceiling so that the movable pulley may carry the load.
If 190 pounds is attached to the moveble pulley, the
mwiver of pourds that the man must pull on the rope
$0 move the load ig

95, 100, 580, 248.5, £6, 47«5,

8ls  The best system of lighting is
by reflection, direct, indirect, by refraction.

82a The lead in a leed poncil is made of
‘ charcoal, vranlﬂz.i:e, ‘the metal lead, lecsd oxide.

85+ then s candle burnz, the flame continues because of the
process of ;
oomosig, convestion , capillarity, achesion.

84, The process by weens of ‘"hich g kettle of water is hoatod
on a gstove is called
- gondvetion, radiation, convection, absorption,
bﬂiliﬂgq k

85+ A refrigerator remains cool a long time if
= it is a poor conductor, its convection currents
re small, it is of metal, it is kept indoors,
i% does not absorb moisimreq

86s Axn cxample of chemical change is
‘ buraing of sulphur, melting of sugar, melting
of salphur, dmsolving of salt, filtorlng of
water, freecszing of ice.

87. Dvaporation requives
agitation, concentration, hoat, sunlicht,
rediation.

88 ’i’ha.process of evaporation followed by cordensation is
‘ealled
crystallizetion, convectlon, radiation, adherenco,
distiliation.

689, Bvaporation may be hastened by
stirring, cooling, sunlight, catalysis, fanning.

90s Refraction is best illustrated by
the reflection of sunlight Ly a mirror, a
glowing match, the apperent bending of a
gtick thrust in vater, air ourrents,
arc lighte



