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CHAPIER I
INTRODICTION T0O THE STUDY

Along with the growth of intorest by teachers in the use of sudio«
visual aids in ths instruction of different courses, thers has arisen the
problem of the inducement of retention of the facte by the pupil.l

The purpoas of the experiment was to demonstrate that, through the
use of moticn pictures, the amount of scientific knowledge retained was
increased in certaln units of study taught in o course of Seventh (rade
General Sclence in four clagses ot Chelyan Junior High School, Chelyan,
West Virginim,

Many studies havo been mnde of the use of motion pletures in elew
mentary and secondary schools,< but only e few studics have been made with
junior high school science puplis,

In order that a pupil may meot the responsibilities and funotions of
modern 1iving, it is desirable to employ the mogt effective tesching methods
end materials, Motion plctures are teaching aide of today which have been
widely and effectively publicized through channelsg of general education,

T Deniel G, Knowlton and J, Werren Tiltom, Mo
Histoyy Tosching, Yele Univereity Press, 1929, 57-64

2 Loretta B, Heldgerken, "An Exporimental Study to Measure the Con~
tributicn of Hotion Pictures amd £lido F:tlms to Iaanﬁng cms.n Unita m

Courge of Introduction to Nursing Arts®, Ihe
tion, Vol. XVII, (December, 1948), 261261 pp.




business, industry and, more vecently, in the military services,’ Their
position and their contributions to seventh prade general seience retention
have not becn studied widely. OSince reported studies have deslt mostly
with highk echocl pupils, there scomed to bs & noed for such on investigetion,
A thorough search of the literature prior to this study disclosed

almozt no research data regarding asproved standerds for criteoria relating
to the most meaningful visual medim or methods of using them, Many of the
investigntions in visual education have shown that visual alds do contribute
to learning, bubt meany of these research studies have been concernsd with
surface probloms, Hoben and Daled in their review of literature indicate
the insufficiency of the svidence of meaningfulness of visual aids, A call
for organizoed, planned and better controlled experimontetion is given by
Carpentor? in the following statements

"aes If thie promising educantional toolewthe motion ploture-wis to

be effantively employed, it must be knosn what it c¢an and cannot do,

vhat its strengths and weaknosses are, and what principms ahmslé
employed in the tool's construction to meke it of me; ative

S A

npaae for cormunieating meanings and changing behavier,®
Gince motion pictures have beon used frequently in Chelyan Junior
High vchool, it was belleved that an experimsntal atudy might make o eignifie
cant contribution,

2 John R, iHles and Charles R, Spain, Mmudlo.Vignal Aidea Apmed
Services, American Council on Education, %shingtm, D, G., 19&7, 1»93 pp.

4 ¢, F, Hoban Jr, and E, Dale, "Wicual Education®, Enc
gL &’.*w‘- LStz (New E&k’ &ﬁlﬁimﬁn GQ., 19&}’ 132[&“1334 m-

5¢, R, Ca rpenter, "A Challenge for Research®, Educaticnsl Boween,
XAVIT, (Harch, 1948), 115-121 pp.




It was necessary that the experimont be mads on a smell scale, since
only pupils in one junior high school were used., It wen believed that this
experiment would contribute further inforzation regarding the influence of
motion pietures upon rotention of knowlelge, Furthermore, this atudy would
ret o procedent for other derertments of Chelyan Junior High School,

Mthough this investigaticn utilized heterogenecus groups,& it coula
loed to & study of ratention in homogenecus groups.? HNo request was made
for regrouping becruse the heoterogenscus grouping had been completed by the
aehao; sdninietration befora the study was undertaken,

The literature indicates that there 13 a need for many more care=
fully designed and statistically snalyzed studies, This is necessary bsfore
the many problems related to audiowvisusl aids to induce retention can be
solved.

In the second chapter, will be presented a raview of the literature
of previous investigations in science and related fielde, The third chapter
will describe the procedurss used in the fnvestigation, and in the fourth

of
chaptor vill be the presentation findings snd conclusions,

6 Heterogeneous groups hers ia used to mean groups of pupils with
differont Intelligent (uotients (I. Q. Ratings).

~ 7 Bomogeneous groups here is used to mean groups of pupils with the
gsame Intelligent Quotients (I, Q. Ratinga).



CHAFTER IX

PREVIOUS INVESTIGATIONS I% SCIINCE AND RELATED FILLDS

4 study of research work in the fiold of visual oducation chows that
the first significant educational intorest sag probably ovidenced by Averi1rl
in 1915, 4in an articlo alwut the possibilities of motion pictures in educa=
tion. Ghic was not a yeoport of an experiment, but it wes an article thaet
indicated further work to be done, UWide experimental study of visual odu~
cation began goon after this, OUne of the firat investigetions roported wao
one mede by David Sumstine® in School and Scofety in 1918, He found that
tho motion pictures, still pictures and oral description wore superior in

instructional eoffectivencss to the combinmation of still plotures and oml
doscription or te tho lecture used alome, This study wes quite limited in
tho light of prescnt knowledge of methods in experimentation, but it marked
the boginning of exporimental studies in the field,

Since the precentation of Sumstine's? report, meny studies of audio=
visuasl oducation have been made, A number of these studies have bheen

1 L. !u Averill, "Educationsl Possibdilities of the Motion Picture?,
onal Reyiew, L. (November, 1915), p. 372.

2 Devid .mmtins, "Comparalive Lffestiveness of Visual Education in
Highk School®, g | Society, VII, (February, 1518), 235-238 pp.

3 sumetine, loc., git.




extensive; such &8 Wiood and "I“rmmn'a,!& Knowlton ard Tiz.ton*a;’ and Rulen’mé
Wood and Fracman's’? study was made in science and goography with 11,000
pupils from the fourth to the ninth grade participating in the experiment,
Silent motion pictures, slides and other visusl ajdm wore used. It was

found that the geopraphy neries motien picture group sade a mean gain in
rotention of 17 por cent over the contrel group, and in the genersl acience
series motion pleture groun there wes a mean gein in retention of 11 per cent
over tho control group, Kaowliton and T4lton'e® invostigntion was made in the
history field, with 500 eleventh g:*aﬁs papils participating in the experiment,
Silent motion pictures were used in the study, It was roported that the
motion picture groups mede a 19 per cent gain in learning 4in esore points
over the control groups on the immediste testing and & 12 per cent gain on
the retention test, Higher geins were made by the groups when used in the
normal classroom eituation than when used in the auditorium. Rulon's? in-
vestication was made in the science field with 2,860 ninth grade pupile
participuting in the experiment. Sound motion pictures and the lecture were
used in this study, It was fourd that the molion picture group exceeded the
control group by 20 per cent on achievement testsin genersl, and in the itoms
vhich dealt specifically with film content the pupil achievemont of the exe

Z B, Viood and F. Freseman, Kot
Houghtor M££14n Co., 1929), 392 pp.

5 p, C, Xnowlton end J. W, Tilton, Motion Pictures
Yalo University Press, Now Haven, (1929).

ép, a Rulon, The Sougd 1.
Studles in Flueation, Vol. 20, H&mxﬂ Uniwx*aiw F';mss, cambrmg@, 1933, 236 pp.

gﬁoaa and Freemen, loc. git,




perimontal group exceeded that of the control gyoup by 35 per eent, It was.
alno reportod that neither of the twn sbove gains may bo expected t6 be
made at the expense of habits of good thinking,

The investigations in the pest decade have beem more helpful, even
though they have tholr inadequacies, One of the hendicaps of the first re-
penrch studies was the kind of motion ploturee milim&.m#n ¥ony such in-
vostigations utilized films which wers not interded for sducational purposes
but were deeigned for advertieing., Nevertheless, investigators reported
their Tindinge as though appropriate educationsl Ffilms hed been utilized.
As late as 1945, Stenfusl? in his report on the literaturs in the field of
visual oducation saldy

"Rescarch in the field hes reflected the statue of the progren in the
schools, There has been no continuous pattern of investigation, For
the moat part, studies have dealt with specifioc problems in a rather
superficlial manner, It is not difficult %o matoh every investigation
that has prawel that tho ues of visusl or suwiitory aids resulted in

increased instructional effoctiveness with onc that has shown no added
bonefites o pupilan,

chicage Press). 1027, 1 ¢ "
1 g, J. Yeber,

12 a, c. Stenius, "Auditory and Visusl Education", Review of  duce-
B4, U e t‘* Z.V, (d‘ﬁiﬂlﬁ’ 1945)* py m.
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This statement of Uteniut is An harmony with the criticlen of rescsrch
in sudio-vieusl education mede by ﬁotm&,w vho found that post of the inw
vostipations have doalt only with fectual materisls which duplicated the
same arsas, and froquently rovenled no new findings,14 The findinge relatdve
to percontage of incraese in hnowledre vary considepably in tho above studies,

The utilization of motion plotures in oducation iz anothor area which
apparently has boen given very ifttle consideration, since only one such
investigation was revealed in the literature. Keeslapld subjected to
eritical analyeie twenty-four of the bottor sclence films end discovered
that 44.1 per cent of the acenes in thoee films satinfied no special purpose
and rade no contribution to the major cbjectives of science educaticm.

Tho armed services used sudicevisual materisls noxtensively as trein-
ing aids in thelyr pregran of preparcdness for war, DBut, in spite of the wide
use of these training elds,; only a ommll amount of rescarch was made to
ovaluate and give foundation for their extensive us:e.iﬁ #les and ﬁ;aein,l'?
in the sunmery of the studies that they reported, say:

13 c. P, ﬂahem Jr.., Pxporimontal Resesrch in Instructionsl Pilms®,
ton P r Education, (Hew York: H, B, Wileon Co., 1938),

14 Hoben, loc. git.

i5 00 Pe K@ﬁﬁm, W 24 s ; =
High Sehool Science, Unpublished Dmt.oral Dissarmtion, Hnivaraity of

ﬁichigaa, 1945-1 Fiﬂamgﬁ)w
16 5, R, Mles and C, R, Cpain, Audi

w Looss
Propared for the Commission on Impz.xcaﬁms ;ar m &ezrvima E&ueauml mw
grams, (Gochington, D. C., American Council on Fducation, 1947), p. 93.

17 31ee and Spain, loc. cit.




"Studies reviewed support the contention that £ilms can and do affect
emotional attitudes in the direction predetermined to be desirable,
Furtheymoro, csuch attitudes tend to persist for o considereble time,
Filma also definitcly incresse factual knowledge, and such knowledge
also remuins with the trainec for e considersble period of time..es.®
¥eosethe mjoﬁt& of instructors prefor movies to filmetrips, In-
ctructors furthor believe that movies and filmstrips shorten training
tine, result in greator learning, and stimulate interest and motivetion,
Finally rocturned veterans now in colleges ani public schools over-
whelningly endorse s greater use of audic-visual aids than is now
characteristic of civilian education,®
In an investigation of technicues for using filmstrips end motiom .
pictures, Hobanl® reported as much as 19 per cent gain in retention as a re-
sult of the proper use of filmetrips and motion pictures, The subject
materiel used involved elementary map roading. 7The teaching technique and
presentation of material used in Hoban's study waes comparable to that of high

sochool level.

I, Sumpexy
There was goneral agrecsment among the investigations to indicate that
the uge of nmotlon pictures zmd other visusl aide were superior with regerd
to retontion to the use of verbal matorial alone or the unorganized utili-
sation of other visual sids, even though there wore weaknesses and in-
adoquacies in many of tho studies,

48 ¢, F, Hloban Jr., (Jow Yorks Dryden Press,

1946), p. 189,




CHAPTER IIX

PROCEDURES USED IN THE INV: STIGATION

The c¢lassea chogsen for this study contained 131 regular pupils of
the Heventh Grade of Chelyan Junior High School, Chelyan, Weat Virginia,
for the seassion 1950-51. The geventh grade genersl scionce classes ware
solected beecause they were the only classes taught by the author in which
a constant mombership was maintsined during the entire school year,

In goneral the program of studies is the mame Por all soventh grade
general science pupila in the SBtate of West Virginie since the program of
studics is outlined in the Stgte Oourse o

Mdde, prepared at the county level,

A COm~

does sllow some variation becsuse the saquence of the diffevent units of
study is not fixed,

The two units of atudy selectcd for this experiment were: (1) Bones,
Mascles, Teeth, Nerves end Skin of tho Humen Body, and (2) Respiration,
Exeretion, Circulation, Digestion and Growth in the Humsn Body. The above
units wers chosen because it wag beslieved by the investigator that thepe
would be dasirable for such an experiment since emphasis had been placed on
the gtudy of the human body in the pupils' previous science coursas,

A single book,® Science Problems Book 3, was designated as the texte

<+ Wlbur L, Beauchaup, John C., Mayfield end Joo Young Wesbt, Science
» Scott, Foresman and Company, Now York, N, ¥,, 1938 and
1946, p. 432.
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book for the ccurse; but this was supplemented by sovoral copies of the
latest General Science tax*ﬁbomka,-? along with pamphlets, pletures, charts,
exhibits, demonstrations, experiments, discuseions, experiences of others,
lectures and committee work. Hotion pictures were used s variables with
the expsarimental groups,

Three silent motion pictures, "Muccles®, "Digestion” and "Action of
the Human Heart"® along with three sound motion pictures, "The Skin®,
Mlechanisme of Breathing" and "Bedy Defense Against Diseane® were used in
the study. These motion pictures were selectod because it was believed from
provious use of the films, that they would be desiratle,

In the previocus yesr, 1949-30, the investigetor had tsught these units
- in a regular class of 34 pupile in the seventh We in sclence st Gbﬂﬁn
Junior High Schocl (the same school 4n which the study was made in 1950-51),
At the beginning of the two atudy units a test? of 120 multiple cholce items
was given to the class, The test on the first unit, Bones, Muscles, Teeth,
Herves and Skin of the Humen Body, was designated as Test A and the tesat on
the second unit, Respiration, ireretion, Circulation, Digestion and Growth
in the Human Body, as Test B,

After thesr diagnostic tastinge the papers were scored and the
questions equated. The eguating was pade on the basis that no question would

< See Bibliocgraphy for list of science toxtbooks,
3 Ses Appendix A for Initial Tests A and B,
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be selected that bad been amnswored incorrectly in tho dlagnostic testings by
cloven or moro pupile; this was about 22 per cent of the pupile in the olsass,
In this manner Test A% was cut to fifty multiple cholce items and Test Bé

was cut to fifty-two multipie cholice items.

For tho two units of study the investigatorts four seventh grade
sclence clasees were dosignated as Class A, Claes B, Class C and Class D,

For the first unit of work Classes A, B and D werc the experimental groups
In the second unit of stwly, Classes A,

and Class € was the control group.
In

C and D were the experimontal groups skl Class B was the comtrol group.
the first unit of study, Ciasses A and 5, two of the experimental groups,

were held in the morning while Class €, the control group, and Cless D, the

third owxperimental group, wers in the afternoen, For the second unit of

study, Clase A, one of the «xperimental groups, and Class B, the control
group, were hcld in the morning, while Classes C and D, the other exporimental

groups, werc held in the afterncon. The element of fatiguo wss partially

sccounted for by the rotation of the experimental and control groups in the

above manner,

At the beginning of each unit of work there was a tescherepupil plane

ning pericd, In this perfod the activities for the units to be studied were

planned carefully, They were based on the previcus expericnces of the pupils,

4 Seo Appendix B for Final Teste,
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their interosts in different probicms concerning the units, end allowance
was made for other quostion® to arise during the poriod of instruction, .
The instruction procecded ss planned utilizing tho textbook, othar lste
General Science textbooks, pictures, parphlets, demonstratione, charts, ex-
hibits, ezperiments, cxpericnces of othors, discussions, comaitise work end
lccturesy with the variable of motion pictures added %o the above list for
the experimental groups, The films were shown to the experimental groups
only once during the period of instruction and were not showmn at eny othor
time after the tosting period bogane

The two unite of work were complnted in thirty-twe days; thet is,
cixteon days for the groups on the first unit of study and sixteen deys for
the groupe on the second unit of work.

Togt A, the fifty item test, was adminiotercd to tho groups who had
had instruction in the first unit of work, the next day after the conpletion
of the unit study, This was used a8 immediate reaalloguhgect mabtter coverad.
Udthout further instructions on the unit, the same tect was given for re-
tontion testinrs at intervals of three, six and nino wecks following the
immcdizto recall test. The pupile who studied the sccond unit were given the
tast of £ifty-two items, Test B, in a similer manner,

All of the tests were scored and trested statistically to show whother
incrcased retention was induced by the motion nictures,



CHAPTIFR IV
PRESTNTATION OF FIVDINGS AND CONCLUSIONS

1. Findings
The raw scores oblained from the four Soventh Crade Ceneral Seience
Classes, Groups A, B, C and D, for the four toeting pericds (immedinte re-
call, and the retention tests given at intervals of three, aix and nine
weeks after the completion of the two units of study) are presented in
Tables I, IX, 11X, and IV. These tables were constructed in the following
marmer: the rumber of the pupil from the teacher's alphabetical class
record ic given in the first colusmn at the left of the table; and umler
sections marked Teot A end Test B bhis raw scores for the immediate recall
tests and the three, eix and nine wesks tests on ths two unite of study,

The tablos are as follows:



TABLE I
RA¥ GCOCRES CBTAINED BY GROUP 4

O TFETS A AND B

TEET B

TEST A

Hine
i

Tnmediate Thros  SixX
W !kg wi

“Bix  Hine
Tgeks

veeks . Voeks

Immediate Three

£

%

bl

Bl o1

FIIIAIIAINGIGAYIYIVAINGIRY9SLY
FRIYIITAIRIZAIVLITIILLITATIYLRGY

GIINIYIRIUIVTIIVGAYIIOLSLIULRLIALY

51
51
50
49
&b
5L
50
46
43
42
45
s
48
49
51
52
50
L
&9
46
50
%0
51
48
51
51
51
45
51
51
45

HRIIJIYQIVIRREIHRERIAIRRRARSAYRY

RYIYTLIIIVRRRIARNARIIIRRAARARGRS

ROZIVYRIVVARASHARRAILIIRALAAARIRG

FIFVILIVYIARAIARRAYRIRKRRANRRIAR

B Aanvooroognangnene s NI RARSRSAR
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TABLE 1X

RAY SCORES OBTAINKED BY CROUP B

O T675 A AND B

TRET B

TEST A

Tiine

impediate Thyee Six

Hiine
Reska

i

1

AIRKRRAANIRNEARRAARBIANIIRAARARKRRKRKR

AFRARANRIRARRANATERALRER

RIRARAQRIRARRAXRGIIARIKRARARRIRRRAY

AIRARENRIARRAARRIARRIRAARHKIFUIRRA
IRIRBARIIANRARAGIRNARAAKRRARAIIGAYR

FRYIRARAIIIRRARAIVBARARRARRAIIIASN

33

IATAIRIVYYGRAARYSARRRINRIRRABLAGS

JIIGIIVGIVIRAIRAGIVINGARYRREYSRR

123.&56739mnnmu :

DRNRIRANRAIREARRRAAN
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TAELE 111
RA% SCORYS CBTAINED BY GROUP C
01 TESTIS A AND B

TEST & TEST B

ITomediate Three Hix Mine
Bupile . Rocall .  lseke vecks ¥eoks

1 34 33 33 32

2 FA L 9 37 35

3 40 L 39 36

b a 30 30 2

5 R 31 30 30

6 33 32 0 3

7 40 40 40 39

8 42 LD LD LD

9 % 3% 39 39

10 a3 a 34 33

il 39 38 as 38

12 32 a2 3z 32

i3 35 34 i 32

14 38 38 37 36

15 41 40 38 36

16 38 3B % 34

17 ¥ A X § 30 28

18 40 Fie 29 32

19 3 30 30 30

20 33 33 33 33

2 37 6 36 36

7] 32 31 32 32 ; 4

23 38 37 37 36 43 42 42 A
24 ¥ 38 K1} 36 42 43 43 L2
25 41 40 40 39 43 4k 40 40
26 AN AL 40 39 50 50 49 42
27 38 37 36 37 39 39 39 38
8 » 38 36 35 36 40 39 37
2 33 33 =z 31 52 51 49 47
0 36 35 36 35 51 50 48 46
k1l 35 35 36 3% 48 47 46 45
32 37 2% 40 40 47 46 46 45
33 42 FA R 4D L0 A5 45 44 43
34 k. 40 40 40 45 44 44y 43
385 33 3= 33 33 45 Ab 43 42
36 &2 40 A0 2% 46 45 &4 41
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TADLE IV
RAW SCORES ORTAINED EY CROUP D
ON TELCTS A AND B

TrST A TEST B
iate Three 8ix  Nine " Insediate dhvee Gix  Nine
il Feeks Veeks Woeks Bgcall  Weeke Veeks Fecks
1 48 48 45 45 43 43 42 42
2 40 &0 FAY) 40 A 48 A7 48
3 47 45 1AA 43 50 49 50 48
4 4B 47 &5 42 51 51 50 50
5 48 4 46 40 52 51 50 49
6 50 L9 48 4T 50 50 50 49
7 47 46 45 46 50 49 49 48
8 50 47 46 45 50 50 50 L2
9 47 47 46 46 48 48 46 45
10 45 45 &by 45 46 46 45 by
1 42 41 40 40 46 46 45 43
12 40 40 39 » 47 47 W
13 A2 41 4 41 48 48 47 46
14 48 46 47 46 49 49 49 49
15 L4 43 43 4l 42 AL 4 4
16 46 &8 45 45 43 42 42 42
17 46 46 45 46 49 A 46 43
18 48 48 48 47 46 40 45 43
19 hd 43 &2 42 49 47 46 Ak
20 50 50 49 L7 50 49 A9 49
21 4 &y 43 4h 52 51 50 46
22 A 40 40 40 50 50 50 45
23 46 45 &, 44, 51 49 48 44
24 L7 46 45 44, 50 48 47 46
] 48 48 47 45 51 46 47 45
26 46 4o 46 4, 50 50 43 42
27 49 47 47 &6 46 45 43 42
28 L7 46 46 45 L2 4) 40 40
29 50 49 47 47 4 43 A 41
30 43 42 40 41 43 4 43 42
i3 X 46 45 40 - 4D 29 40 40 39
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ing
Tablaes V and VI below show the ieen lLcores made by pupils on Test A

and Test B during the four testing poriocds (imoediate recall, and testing
intervals of thrée, eix end nine woeks) are presonted as s sumvary of raw
scores found in Tables I, II, IIT and IV, The mean scoree in Table V were
arrived at by taking the sum of all the scores of the ewperimental groups
for the particular testing p riod (immediste recall, three, six or nins
wocks) and dividing it by the number of pupils in the groups; and by taking
the sum of all the sccres of the control group for the particular testing
period (immediate recall, thres, six or nine wooks) snd dividing it by the
nunber of pupils in the group, The mean zcores in Tables VI were caloulsated
in the sanc manner. The tables were constructed ms follows: the groups ars
1i1sted in the first column at the loft, Undey the headings of immediate rew
call, thrae wesks, six woeks and nine weeks are found the mean scores for the

axperimental groups snd the control group,

TABLE V
HEAN SCORFS UADE BY PUPILS ON TEST A

GROUPS HEAD SCORES
Imnediate Three L4 Hine
btxperimental. _
42456, AR 40,52, 40029
Control ‘ :

On .7 : . I gy B oty - Aa he S A
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TABLE VI

HEAN SCORED FADE BY PUPILS OX TEST B

GROUFPS MEAN SCORES
— e e e s— e — e
Inmediste Three Bix mm
. Recall Weoke _  Vesks Weeks
Experimental
e SROURS 4357 . WA R VXY SR W
Control
—Sroup 35,64 25233, 34206 32204

The sbove tables show that in every period of testing the experie
mental groups scored uniformly higher than the dontrol groups. On Test A
the average range of difference betﬁm the sxperimental groups and the
control group 1s 5,35 in moan ecores in favor of the experimental groups.
On Test B the avernge range of difference between the experimental groups
and the control proup is 8,92 in mesn scores in favor of the expsrimental
groups, This would seem to indicate that in esch instance the gain is
aignificant,

Analysis of variancel was the mothol used for the treatment of the

Houghton mrua Company, New !ork N Y., 1940, b '91, ptssan‘bﬂ the follow-
ing a& "the essentisls ai‘ tha 1035.9 involwﬁ a.n ganml in tb.e mthods of ma




data, becsuse the invostigation utiliged heterogensous groups. Further,the
exporinental and control groups were not exactly comparsble. In each ine
stance v.riance botweon methods wes obtained by grouping sl) exporimontal
groups as one method and the comtrol group as the othor method, The Tables
VII through XIV were constructed in this manners the source of wvariance
waz listed on the left, followed by the type of group (exporimental or
control), the degrees of frecdom allowed, the sum of the asquares, the
varience and the F ratic, The data obtained frow the analysis are presente
ed in the follewing tabless

TABLE VII

IMUEDIATE RECALL TRST A

Socurce st 7 D as of Sum of

Fyoad

3




TABLE VIII

THREE WF4KS TEST A

Source of T Dogrees of Sum of
gnee : . Freadon £6 AELE Y

TABLE XX

BIX WBMKS TEST A




TABLE X

KINE WELKS TEST A

TABLE XI

IMMEDIATE RECALL TEST B

Source of Dogrees of Sum of
V& riance T DR Fa :"A_ev; BLOUATE E )




TABLE XII

THRUE WEEKS T¥ST B

Seuree of — Degrees of  tum of T B
Yaripnce ‘ pE Frasaon Squares opignos F
_B136.75 8136,75
TOTALS 130 25206.34 61.17
TARLE XI1X

81X WETXS TEST B

120 19580.00 132,33

i
i

i



TABLE ZXV

NIWE GEREES 5T B

129 13862,83 __ 107.46

TOTALS 130 31754.04 166,49

Tablo XV of F ratios for ths various testing pericds of Tests A and
B is presented on the following page as a summary of F ratios cbtained in
Tables VII-XIV, inclusive, Table XV is constructed in this manner: the
tosting pericd is listed followed by the F ratio as calculated for that
pericd of testing.
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TABLE XV

SUIHARY OF F RATICS (BTAINED IU TABLES VII-XIV

]

63,17

59,95
38,84,
A82.32
£1.,27
13253

Tables VII trrough XTIV, indicate th-t the F ratio is significant to
one Qogree lovel of confidence eccording to G, W, Snedscorts table as re~
preduced in Iirdquistis® book, Statietical Analvsie in Fducational Resegrch.
Avcording to Enedecor's table an F ratio is significant for 125 degrees of

;,f.‘madom within groups if it is as large as 6.84, and for 150 degrees of
freedom within groups if the F ratio is as large as 6,81, The degrees of
freedom within groups used in thds investigotion was 1X9, a number bhetwoan
the degrees of freedom as listed in Spedecor's table., As surmarized in Table
XV all of the F ratios exceed 6,84. This significance was tentatively indi-
cated in the summory of mesn scores and it is borne out stetisticelly by
analysis of variance.

< Ibid, P 65,



L. _Conclysions

The following conclusiony based on findings, are made concerning
the investigation: |

(1) Tho smount of scientific knowledce rotained was incrensed as
demonstrated through the use of motion picturcs, This incressed retention
wag shown tentatively. by the 5435 average i*ange of difference in mean scores
made by the experimental and control groups on the firnt unit of study, and
by the 8.92 average range of dirfference in moan scorcs between the groups on
the second unit of study. These average ranges of difference in mean scores
for both units favored the experimental groups over the control groups,

This increased rotentlon ie indicated positively by the F ratios az calous
lated by analyeis of variance., 7o be considered significant, the P ratlos
miot be as large as 6,84 for 125 degrecs of freedom within groups (See p. 25).
The investigator was allowed 129 degrees of fyeedom within groups, so gll the
F ratios must exceed 6,84, All the F ratios {as summarized in Table XV) do
exceed 6,84; therefore, the results are statistically significant,

In view of the above results the following recommendations are
made concerning the problem of develcoping increased retention of knowledge:

(1) That the two unite of study with motion pictures become & part
of the regular Scventh Grade Genersl Science Program at Chelyen Junior High
School, Chelyan, West Virginia,

{(2) That this study bo sccepted as a bogimming in the study of re=
tention of knowledge in Seventh Crade General Science at Chelyan Junior High
Schocl and ee an indication for further work to be done,

{3) That further investigation® in retention of knowledge bs made



utilizing classes in two or more schoola,

(4) Thet future investigators in retontion of knowledge use homow
geneous class groups in thelr investigations in order to determino the
influence of motion pictures upon reteaiion in such groups.

(3) Thot studics be made of problems alosely related to the present
cne, such as: sattitudes of pupils toward the use of motion pictures, atti~
tudes of teachers toward the use of motion picturas; end types of moilon
pictures which prove most cffective in indueing relention,

{6) That further studies be meds to determine whother increased
retention through the use of motion pictures in made at the expense of habits
of good thinking.

{7) Thot additional research be undertaken to detormine whether
initial ratention drops off when the educational motion picture coanses to be
a novelty in the classroom.
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E. MOVING PICTURES
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Department, Kanawha County Schools, Charleston 1, West Virginiaj and the

Film Logn Library, Durssu of Health Education, State Department of Health,
Charleston 5, West Virginias

Action of the luman Heaxt, silent; type B & W; length, 5 min., No cost.

Body Dofense Ageinat Disenga, sound; type B & W; length, 14 min., No cost,
Digestion, silent; type B & W; length, 16 min,, Bo cost,



pathing, sound; type B & W; length, 10 min., Ho coat,
MBisclas, silent; type B & Wi length, 15 min., Free,
The Skin, sound; type B & W; length, 1 reel; Mo cost,
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Seventh CGrade Scvionce Test Tezt A Name
Bones, Mamelen, Teoeth, Herves and Skin of the Bumen Fody
Mrections: Resd the statement carefully and underline the correct snewer,

1. Fnergy from carbohpnivate £oods 18 used by the musole cells to make l-the
body fecl pain, 2~the body move, 3-tho body temperature rise, j-the body weak.

2+ The word skeleton came from the early leAthenians, 2-Greeks, 3-Romens,
4mNorwepians,

3. The boncs make up the framework of the lenerves, 2-heart, 3emuscles,
4"w’Q

4+ The bones of cur body were made fyom ths l-digestive gystem, 2emuscles,
3wnorves, Ii~cartilage,

5. The food energy stored up for the muscles 13 called l-glucose, 2-lsctose,
3wglycogen, /e=pancreatic juice,

6, The paorte of the body are moved by l-the pancreas, 2-nerves, 3-neurons,
Lemizcles,

7. ‘Qhe longost part of a nerve cell is the ledendritem, 2-nuclous, 3-axon,
4“'8?1&@!’&5.51

8, Masclen that we can control are le-voluntery, 2-regulater, 3J-invcluntary,
4=-cardiac,

9+ The skin serves as a l-cartilage for the bedy, Z-musels for the hody,
3wprotective coating for the body, /=the largesti cell in the body.

10. The larpest aggregnte of nerves in the body is the leacrta, 2«spinal cord,
3e-neuron, 4-sscral nerve,

11, “hen e maccle mokes iteself shorter by tightening and drawing its enda
to ether, we call it l-expansion, 2~-contraction, 3w~circulation, Je~respiration,

12, Bones have in common their comsposition, power to inorcese in size and shape,
i-strength, 2esurface rmoothness, 3J-joint structurs, 4-pover to ropair thomsalvas,

13, The carpal bones are lein the chest, 2~in the ankle, 3=in the nevck, 4«in
the wrist,

14, The sternum ia the l-large bone of the leg, 2«knes=cap, J-cranium, 4-breast
bone,

15. The hip bone is the lestermum, 2~clavicle, 2Z~ulna, 4e-femur,



16. Anothor name for the bones in the lingers is lw-phalanges, 2-tarsus,
3epatella, 4eradius,

17, The mineral matter in o bono makes up.aloub lwone-helf of tha bonets
weight, 2«tuoethirds of the bone's weight, 3=a3ll of the Lone's welight,
4e=one-fourth of the bone's weight, '

18, The mineral matter of the bones ie principeily lw-caloium phosphate and
calcium carbonnte, 2-fat and enorgy, 3-hydrochloric ecid snd comwon salt,
4=pepsin end iron sulfide,

19, Cartilnge is & l-gristle-like materisl, 2-rib, 3Ze~mineral substance,
L-vitamin,

20, lovable joints give l~the body a bLetter digestive systom, 2-the body free
motion, 3-the body an extra supply of energy, 4~the Lody a faster growth rate,

21, Jointg in the elbow, knoe and finger are designed t0 l«bend in ome Airecw
tion, 2-berd in two dirsctions, 3~-allow the body less movesment, 4e-not bend,

22. Joints in the wrist, ankle and backbone can move l«in only one direction,
2~in two directions, 3-backward, formard and can twist in & circular motion,
I~forward, to the side, but not backward,

23, Bones which lack proper amounts of caleium are apt to break more easily
than lewoll-nourished boneas, 2-cartilage, 3-ligaments, 4«soft bones,

24. The humerus is the large bone of the leankle, 2wwrist, 3~leg, 4-upprer arm.

25, Anothey name for the shoulder blade is leclavicle, 2-tibis, 3escapula,
dwcranium, '

26, Nerve cells differ from the othrr cells in the body in that they are
l-smaller, 2edisceshaped, 3emack lorger and have several branches, 4enot branched.

27. A neuron is l-n dipgestive orgsn, 2-tho simpde unit of tho nervous oystem,
3-a gection of musels cell, -an impulse,

28, The spinal cord is enclosed in the l-spinal column, 2-aorta, 3-lungs,
i‘wlivet";

29, There are lefour, 2-five, 3~thirty-cne, j-~twenty-one, pairs of gpinal
nerves leading from the apinsl column to all parts of the body,

30, 1l~Thite, 2~black, 3-cclorless, 4~yellow, nerve {ibers make up the outside
of the spinal cord which carry messages up and down,

31. The incide portion of the spinal cord consists of lwshite nerve cells, .
2=yellow norve cells, 3wgray norve cells, 4-colorless nerve cells.



32, 1Tho uppor oxd of the spinal cord, just inside tho heed, fe enlerged and is
called the lewaxon, 2-heart, 3-modulla cblongsta, 4~cercbrum,

33, 1Tho two divisions of the brain are lecerctrum and cerebellum, 2Zwauricle and
venbricle, Je-sxon and neuron, 4-palste and acophagus,

34e The cerevrum is I-lirger, 2~smnm*,‘ 3~lighter in weoight, eiivided into
fewer ports, than the cereobellum,

35. ‘twvery rovement of a muecle, every response of the five senses is controlled
by sonu sction in tho l-digestive aysten, 2ecirculatory systen, 3-nsrvous system,
dmskoletal pysten, .

36, The nerve which carrios the light impulses from the sye to the brain is
the leoptic nexve, 2-olfactory nervo, 3S-pelvic nsyve, Lewadibory norve.

37. T%he cercbellum io known to control l-the beat of the heart, 2-digestion in
the bLody, 3-the uction of the pancrems, 4~tho proper balance of ithe body.

38. Reflex action is controlled by lw-the medulla, 2=-the puditory nerve, 3-the
elfectory norve, 4~tbe spinal cord,

39+ The ghort branches of & norve cell are l-tho dendrites, 2«the arteries,
3=the carpals, 4«the rays,.

l.tg,. Thg cercbrun mekes up about 1-207, 230%, 3508, 4-80% of the weight of
& brain,

41, The brein ip located in the lwpectoral cavity, 2«thoracic cavity, F-polvic
cavity, A=-ocranial cavity.

42, Tke nerve which earries impulses of sound fyom the ear to the brain is
celled lesciatic noryve, 2e-guditory ncyve, Zeoptic noerve, d-polvie norve,

43 The econtral nervous systes ie mede up of the l-the brein and spinsl coxd,
2«the optic nerve with its fibers, 3eths olfsctory nerve and dendrites, 4-all
the neurens with stimuli,

44, The funation of the neuron is l-to receive nerve imulees and enrry them to
other cells, 2-just to allow the Lody organs to feel paln, 3-to stimulate the
msclen of tho eye, 4=to decreise the size of the cranial cavity.

45, The boiies of nerve colls l-nover change, 2-wry greatly, 3-aluweys ged
laryer, 4enever decrease in sizs,

46, lNerve colls are called lencurcons, 2emotor cells, 3earteories, 4eveina,

47, A collection of norve celle outedde the central nervous system iz callsd
l-a ganglion, 2-a vein, 3-an unusced proup of ticzues, 4-a siungle ncrve fiber,



48, P nerve fiber consists o len nrrve fibor bupndle, 2-an axis oylinder with
its coverini s, 2-0 emnll cxon and vein, 4-tiny diac-like cells,

49. Two causcs of fatigue of norve colls are l-t00 much mental ond mascular
worl, Jen~rve collns are small ard all shaped alike, J-too many ganglis and
nerve centors, 4.-no seriocun thinking.

50, The perts of the nervous gystom may be claszified l-in iwo ways, Zein three
waye, Iein one wey, 4ein many ways,

51, Maceles not only move the bones of tho skeleton Wt alse l-hold them in
position, 2ecouses them to increase in aize, 3-cousea them to decrease in eige,
Z=n1lows them lors rovement,

52, The bicepr ruscle is located in l-the leg, 2-the arm, F=the choest, A-the hesd,

53, The shicf marele of the hesd may bo divided into lethrce muscles, 2-four
miscles, 3-six muscles, 4-two musclea,

54. uscles my be oclassifled into l-two groups, 2ethree groups, Z-Tour groups,
{=Tive groups.

55, “he {unetion of the body muscles is l-to opcrate the bones of the body,

producing motion, 2«to increase flow of oxygun to lungs, 3-t0 slow down res<
siration, 4~to incroase .ower of optic nerve,

56, The voluntory rusclar bave leatripes, 2-nc cnclosing nemirane, 3-no fibers,
4=~an eppearance like the involuntary rugeles,

57. Unstriated miscles are l-disc-shaped cell structures, 2-rough rmscles of
gpindlo-zhaved cells, 3-snnoth maseles, 4evoluntary musoles.

58, The muscles are stimulated by the lecaers, 2-norves, J-artrries, 4-digestive
organs,

£9, Iuzcler which are used regularly bocome lewenk and limp, 2-Cirn and strong,
3-fixad, 4~ill-shaped,

(0. The triceps misolo 4a found in the leleg, Zehip, 3-he.d, 4earm.

61, Tho l.r:-rst tendon of the body is the l-tendon of Artemis, 2-tenden of
Aristotle, 3-tondon of Aristarchug, 4-tendon of Ackilles.

62, A prroon will recover {rom hiv tired feeling when the lset'¢ seid in his
mincles 1s changed back into l-glycogen, Zewator, 3-hydrogen, 4~corbon dioxide,

63, Ac a muscle becomos tired from too much work we have formed in it leoxygon,
2=carbon monoxidae, 3-water, 4~lactic acid,

64 tGhen o muscle bscomes flabby wo gay it has loct 4its lesize, 2-strengbh;
3-woight, 4~tone.



65, The otored up food cnergy for the muscles is called l-plasma, 2-water,
Jwonygen, 4-glycogen,

66, A muscle cell is l-like, 2-guite diffaerent fyom, 3J-disc-shupod like,
4=not a nocecedty like, o nexve cell.

67. Muzcles which we do not hove control over sre i=gommon, 2eurucual,
S-involuntery, Zearm miscles,

68, Tre ges which a murale gives off while in action iz called le-chlorine,
2=»cerbon monoxide, Z-carbon dioxide; 4~helium,

69, Muscle tiscue makes up 1-30=35%, 2=40-50%, 3=60-T0%, 4-80-70% of the
hurvn body weight,. '

70. Cardiac muscle tissgue Torms the lwhenrt, 2eliver, 3«lungs, 4{«stomach walls,

7l. The orbit for the eyeball contains l-five muscles, 2-cight muscles,
3~5ix miscles, j-gcven ruseles,

72. The eycball iz held in plece by l-two muscles, 2-four muctcles, Z-five
mgcles, 4-six rmuscles.

73. Our chewing muecle is the l-biceps, 2-iriceps, 3I-mmanetor, j-ssonhagus,

74, In the humsn body, the muscle fibers lic closely pasted forming leprimery
bundlee, 2«griral colenies, 3-spindle-shaped clumps, 4-cylindriecal nerve groupe.

75, The whiic cord th ¢t extonds beyond the musele fibers is l-a vein, s
tendon, 3-an ar ory, 4= ligament,

76. As in bonoa, calcium formé an importent part of the mineral substaonce of
l-the cye, 2«toeth, 3-cars, A-muccles,

77. Tecth are tho hardest parts of the leneck, 2~chest, 3-orms, 4-body.

78« The very geneitive inner portion cf ¢ tooth is the legnamel, 2-pulp cavity,
3=cyomn, i-dentine.

79. The Lonelike ohisld, in o tooth, which surrounde tho pulp cavity is called
i=crown, 2encclh, 3-dentine, 4weonsnsl,

86, The hard substance that coverse the dentine on the chewing surface of &
tooth is called l-thec perve, 2-the enemel, 3-the pulp cavitly, 4~tho neck,

81l. The thin layer of bone thot covers the cuter surface of the dentine where
it is not covored by enamel is the lwcrown, 2-neck, J-root, 4-cement,

82, The enamel, -lentine, and cement are made of minorel salts, which concists
moctly of l-hydrochloric acid, 2«pepsin, 3-cormmon table salt, 4-calclun
phoe hate,
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83. The pulp cavity is filled with pulp, made up montly of l-enamel, cement
ahd nerves, 2-connoctive tissue, bléed cells and nerve cells, 3-popsin,
vitaming and cement, j~wator, sall and coment.

B4s The elastic, hord dentine of ¢ tooth ie attached to the enamel by many
thresdse of l-capilluries, 2-cement, 3-comnnective tissue, ,w-bone.

85, During his lifetimo evoryone has l-one get, 2-three sots, 3-two sets,
4-four sete, of teeth,

86, Teoth do not change their l-eise, Z=color, 3-condition, 4-ni pearance,
1i'e other parts of our growing hodies do,

87. In the temporary or firot set of teeth thore aro l-ten tecth in each jaw,
2-fifteen testh in each jJaw, 3~five treth in sach jew, L-eight tecth in each jaw,

88, The normal loss of the temporary teeth begine when a child is about l-five
Years old, 2-gcix years old, 3-seven years old, 4~eight yoars old.

8% The normal loss of temporary toeth is leoxtromely slow, 2-rapid, Z-pradual,
{mvory fast,

90, As the permanent tecth form temporary teeth are gradually l-pulled out,
2=pat eside, 3~rmoved over, 4-pushed out,

9i. In the normal permanent sei of teeth thers are lesight leceth in each jmr;
2-pixteen toeth in each jaw, 3«ten tocth in cach jaw, 4~nine teeth in each jJaw,

92. 7Tho last four of the pormanent teeth to enter the mouth gometimes do not
appear until o person is l-ten yours old, 2-twelve yeara old, 3-fifteen yesrs
old, 4-twenty~five years old.

93, The 8ix ye r molars ave really lepermonent tosth, 2«temporary teeth, 3~not
tecth, 4~undeveloped teeth.

9. Our bodies have over 1500, 2-300, 32.650; 4-700, mutclec and esch of them
has some special work to do,

95, The pubstonce which £11ls the cavitisa inside the bones 4s l-the nerves,
2~marrow, J«the brain, 4-the lymph.

96, The twe groups of musclen thut we have, named according to the kind of work
they do, are leartory and vein, 2-skeletal and visceral, 3-brain and throat,
4=~neck and wrist,

97. & pair of nomes for the muscles which reproeents differences in marking
is l-strinted ond unstrinted, 2-similor and different, 3«colored and colorlese,
i~wbite and block.

98, The supply lines for the circulatory syst m sre l=arteries, vertebrse,
fomur, 2-arteries, wveins, capillaries, 3-bones, muscles, norves, 4e~ntria,
ventricle, nerves,



97, TYour heart pumps sbout 1-50 times e minmute, 2=30 times 2 mimuts, 3-12
tines e minute, 4«72 times a minute,

100, The big brudin is the lecerchellum, 2-corcbrum, 3eliver, 4-~lungs.
101. The little bvain is the lenerves, Z-mtcles, 3wcersbellum, L-~huart,

102, The ;reat agoregete o nerves 18 the l-ncintic nerve, Zepaoral noyve,
3-norve of the eye, 4~spinal cord.

X03. The ploce where Lonss come together in the body ¢ a l-cap, 2«mail,
}*ﬁm, &"3 Oiﬂﬂ L ]

104, Voluntary ruscles ave aontrolled by our l-hopes, 2-wille, 3efears, 4-hubits,

105 &n example of the work of involuniary muscles ie l-blinking the eye,
2=-throwing a ball, 3w-shoveling snow, J-walking.

106. Corpuncles that can leave the blood vessels are the lered cells, 2-dead
cells, 3wwhite cells, 4-nerveas,

107. The skin 1o the orgsn of sensations like l-pain, 2-hunger, 3-taste, 4~sound,

108, Of the following sensations, the skin is cuickeast to fael lepain, 2-pre:sure,
Bﬁhmt’ A*C()m »

109, The rorves of touch end in the l-enidermis, 2-dermis, 3-0il glands,
L=TIOT OB .

110, Our bones could not help us do work if they did not have ledentine,
2=-crowns, 3=-joints, 4-cnamel,

111. Host bones in the body form simpls machines called lwscrewn, 2epulleys,
3-wedpes, 4~lovers,

112, The principol minsral in teeth is i-iron, 2-cement, J-calcium, 4-mognesium,

113, The prrt of the tooth useful in chowing is l-dentine, 2eonanmcl, Jeroot,
Lem TGW

1i4. The port of the tooth which has 1ittle living matter is lepulp, 2-onemel,
2=lentine, 4mcenent,

11, Tho purpose of the Lones in tho skull is to give tho brain lwprutactiﬂn,
2=-support, 3-shape, 4-weight,

116, The lower paseages of the nose gre l-smooth, 2e4ry, 3-scaly, 4-hairy,

117. Our nerves are l-not important te the body, 2-nct necessary in the body,
J-uselese in tho body, L-very important to the body,
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118. The bones of the face maks up the group of l-facial bonos, 2ecranial bomes,
3-pelvin bonos, 4~leg boness

119. The "uisdom” teeth ero reaslly l-incisors, I-canines, 3-premolars, 4-molars.

120, Tho gpinal cord is l-not used in tho hody, 2«an agrregatc of nerves,
3=z voluntrry mucele, 4~heart muscle,



fvonth Crade felence Teost Tant B Hame

Hespiration, ixeretion, Circulstion, Digestion snd Growth in the
Haman mt

Direetions: Read each statemont cavefully and underline the correst answer,

1. An outstanding life furction which anirals have that plants cannot camry
out is l-digestion, 2-rverpiration, 3-growth, 4~movement,

2. The pancress manmufactures l-blcod, 2-bils, 3-protoplasm, 4-pancreatic julce,

3. Y%hen dissolved food somks through the lining of the digestive system, it
passes into letiny digestive glands, 2~the arms, 3-the blood, 4-the respiratory
aystem, ‘

4e In the lining of the stomach are tiny glands that menufacture digestive
l-foods, 2-ports, 3-juices, i~colls,

Se dont of the digestion takes place in the l-pencrens, 2~esophagus, 3-liver,
4=srll intestine,

6. In digestion the food you eat is made into lefot, 2-protein, Z-a solution,
4= hord, solid substance.

7. The lungs are a port of the le«digestive ayotem, 2e-norvous system, 3-skelotal
syaten, d-rosniratory system,

8, The develcpment of the bones andl organs of the body is l-digestion,
2uoirenlntion, 3wgrowth, Je~sxeretion,

9. The body gets oxygen in the procoass of lerespiration, Zeexoretion,
A-digoation, Lfemastication,

10. Complete use of the lungs holos l=to build strong bones, R2eto ward off
discaee, 3-to onlarge the Liver, 4~bones to develop very rapidly.

11, Good overcise stimulctes l-dcep broathing, 2-the growth of tho brain,
3wonly the largest nerve in the body, 4~tho circulatory system, slone,

12, One my become hollow chested by l~eating too many solid foodg, 2enot
exercising the chest muscles sufficiently in hresthing, 3«tsking sone real
deop breaths sach day, 4-drinking too much water,

13, Dy regulur practice of deep, strong uniform breathi g, onc muy leobtain
a2 sufficiont supply of oxypen, 2wmske the bones develop rapidly, 3-csuse the
heart to bect slower, 4=cause the chest cavity to got smaller,

14, B{ carsful attention to and practice of breathing and excrcifle l-seriocus
lunyg disease may possibly be prevented, 2-the chent moasurement may be dew

creased several inches, 3=colds will come often, 4erespiratory organs will
decrease in sige,



15, Breathing iz the mcthod leby whish 20lid wascto matorisl is elinin: ted
from tho bedy, 2-by ublch blrod elrculates through the body, S-by which the
body repalirs injured cells, 4-by which oxygen 1n brought into the lunpgs to the
blood and waste carbon dicxide ges is glven off,

16, DBvery boy and . irl should know Ly actual practice hLow to produce artificial
respivation, for il l-may be the noans of soving a 1ife, 2=-uny opeed up ocuy
breathing, 3-may ccuse eomeone to breathe glover, 4-~may dovelop our nerve cells.

17, Tie passages of the nose are lined with spall hairs se thut l-most dust is
prevented fyon peacing along with the air to the lungs, 2ewe may learn to breath
through the mouth, 3-wc may know how the bdsed is purified, 4-we will form the
hbit of breathing through the nose,

18, The winding paseages of the nose lwprevent mouth bma‘hhing, Aelower the
body tempcrature, Jewarns the eir nearly to body tomperature before it resches
the lunga, 4-~stimulate body impulses.

19, lUeuth breathing does not allow enough tinme l-for the brain %o get a good
control over the body miscles, 2-for good nerve control, 2-for the air to be
warmed before 1t yeaches the lungs, 4-for digestion in tho body.

20. Then s large saount o dry air irc taken inte tho lungs, l-the delicate
tigcuer wither, 2-digestion clows down, 3Senow cells nra mede moroe vapldly,
4d=circalation stops within the body,

21, OGevere cases of adencids csuse l-decp breathing, 2-short, quick breathing,
3-nouth=-bresthing, 4-nroper breathing.

22, AMenoide are obstructing growths found at the end of the 1-lungs, 2«liver,
3-brain, 4~ntaal paspages,

23, A'lenoids moy sffect hearing as well as l-circulstion, 2«digestion, 3-bresthe
ing, 4~oight.

24, Uisonses conncoted with the orgens ef'.bmth.tzzg are called lecirculatory
disenses, Z-growth diseanses, 3=-digesiive disesnsos, feraspiratory disesses,

25, ucus 18 o pomewhnt sticky fluid which coats tho walls of the lenerve cclls,
2-mapole tissues, 3Jeniy passeges, A~henrt,

26, 5ho heart is l-e single pump, 2-a oingle foree [unmp, 3-a double, selfw
acting pump, 4=a double pump with a single chorber,

27, The hesrt consiste of l-two chambors, ZJes single chlambor, 3~three chambers,
imfour chambers,

28. The capillarics suppoly svory pert of the boly with l-siyr, 2Z-lubricating
hormonen, 3-food and orygenw-lasden blood, 4-fresh water,



29. Tho bleed 4o earried from the henrt to difforent parte of the boly by
lwyelns, 2-intontines, 3eartovics, 4=norves,

30. Aftor tho blood har given up 4t~ useful meterisls and taken on waste
materials, 1t roturne to tho hoort by capillaries, loading into lethe ctomach,

21, The color of the hiocod 1c due to the l-vhilo corpuscies, 2-the plasme,
3eveins, 4Lerod corruscles,

32, The liguid of tho blood 18 colorless and conteina about 1705, 2-60%,

33, The colorless liquid in the bdedd iz called lepancrestic julce, 2-insuldn,
3~plagms, 4-nerve fluld,

s The red corpuccles in the blood aro shaped 14 e lecirculsr discs, 2«
spindles, 3-cpiral loops, 4~cylinders,

35. The red substance in the red corpuscles of the blood is called l<haemo-
plouin, Zecorbon diowide, 3-lymph, 4-plasma,

36. ‘The colorless fluid that surrcunds and buothes tbe eolls Sn the body is
1-igrdrochloric accid, 2«pepsin, 3«lyaph, 4~wator,

37« Shero i8 o right and left atriun in the horrt and & right and left
leventricle, 2-ar ory, 3J-nerve, A-tributary.

38. Alcohod has a depreseing or paralysing sction on the heart leblood-vessel
misalos, 2-hnnde, J-feoat, (~vars,

39, The art ries are in the l.dicestive gysten, Zerespiratory aystom, J-re-
srodustive system, j-circulatory cystem,

40, & single drop of blood contains lwsev ral million, 2-an hmdrad, 3-‘our
thousond, 4-~p milldon, red cor-uscles,

4l. ©hite corrusclen l-are all oval in shape, 2-ure all spindle-shaped,
3en ¢ all smell, izt disce, 4=chanpge their shapo constantly,

42, hlte corpuscler wory in sice and they can destroy letho red corjuscles,
2~tho nervous aystom, J-cortain foreign mnterisls, in the blood, incluiing
somo (ormB, 4=their cell walls.

43. vhi‘e corjuscles are living eelle but they heve no leshape, 2-nuclef,
3-coll wnlle, Jemcane for destroying foreirn materdals in the biood

44e The Vena Cava is in tho l-digestive systom, 2-ghelotal systen, Zenervous
pysten, 4~circulatory system,



45, Tho contimued flov of bleod from the hoart to the tissues of the body

as pure blcod end the roturn of the blood to the heart carrying waste products
to bo erzpclled from tho body is called l-digestion, 2-miscular sction, 3Jeciye
culation, 4-a nervous reaciion.

46, In appesranco the widie bleod cell looks like a singlo animel cailed
1-an anocbs, Z-g bacterium, 3-a fish, 4-a crabd,

&7. The volume of blerod 4in the svorage porson is about l-two quarts, 2-four
quarts, 3-six pints, 4e-cix guarts,

48, A vessc) which earries pure, clean blood away from the hesrt is l-a vein,
2«5 lymph duct, 3ean artery, 4-a norve.

49, ‘Ite walls of the artories are l-thinnar then wveins, 2-thicker than voins,
3«£illcd with more fat substances, A-the same sige as voins,

0. The discherge of blood rapldly from & ruptured blocd vaseel is known as
l«hemo:lobin, 2-c vacoination, 3-havorrhage, /-an infusion,

51. Tho ligestive organs of man smould compsre clossly to thnt of a 1-figh,
2«snale, 3-butterfly, 4-~rabbit.

52« The ealiva contains an ongynme known os lwcarben dioxide, 2-pepsin, 3-oxygen,
4—»@&*{31131.

£3. Tho throe most L-portant elements in the human body are l.oxygen, hydrogen,
caladium, 2eearbon, iron, nickel, 3w-cerbon, hydrogen, oxygen, 4~gold, siiver,
CODPLEY .

54 Cur fgestivo orgone are divided into l-two groups, 2«0ix groups, I-throe
groups, 4-five grouns.

5. The type of food thatl salive acts upon is lesugars, 2-fots; IJ-starohes,
d=protoins,

56, fhe conplete food conal in the body is called the l-alimcntary canal,
2=peluic aamﬂ., Zedipestive canal, Sercapivatory canel,

7. The tubo shich carries food end is fourd leading fyom the back part of the
throoct to the stomach is called lethe esophagus, 2«left strium, 3w-hydrogen tubs,
dmdpzultion tube,

58. The bos part of the throst ic called the lecsephapus, 2-lungs, 3-palate,
dmphinyyns,

59, The nharyrxz 45 shaped 1lite n funnel and contains leone opening, 2-two
openings, 3=-three openings, 4~four oponinge.
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(0. The ptonasch of en av repc porren will held eboat leons pint, O~two pinte,
Swtlree pinte, 4="our pinte,

€1, Tho firct ¢on incher of tho ocmell intestine 4o the leappondis, Zelovpost
voln in the body, 3-ileoun, 4-duodenum.

G2, e nome of digestive juice thnt ic secroted in the mouth is lepopain,
2~biley 3-mnliva, J-hypiroohblordo acld,

6.‘3; The digentlive juico fournsd $n tho ptomach sots on the lemincrals, Revitanine,
3etugeys, L~ rotoing,

64, The emall intestinc &8 in the l~reopiratory, a~digestive, I-civoulatory,
decxeratory cystom,

65, The emnll dintesatine of an averags porson is sbout 1-five feet long,
2=vuenty foet long, J=neven fect long, 4-twenty-four fest long,

66, U“he sedd foun? in the digestive julce of the stomech 4s lesulluric,
2=hydroszhloric, Z=lactic, 4encetic,

67. the digeetive juicn, bile, ic mermufmetured in the l-lungs, 2-ptomneh,
2-heart, 4~liver,

62, %he haipelite Cingers which nbsordb liquid food in the smell intcootine
are known as l-nerve endings, 2-grteries, 3-villi, 4=~tubos.

€9. The ovnersas makes o digestive j.dice which will act l-just on fats, 2-just
on st rehes, 3-on gt rchop, vroteins ardd fats, A-just on proteins,

70. In lemgth the lorge dntostine will moasure aboub I-five feet, lenix feet,
Amsoven fort, 4eedipht foot.

7i. Thr lrrgest gland in the bedy is the l-heoprt, Zespleen, 3emtovens, f~1iver,

7%Z. Tkr proaere by widich the liquid food: pass through the wlls of the ine
tostines 1 leosnogie, 2-contractegnd-photeosynthesis, d-expsasion,

73. ‘iho type 67 f£ood thut furnishes moat of the cnergy for the body 18 the
lewotor, Jecarbolylwrates, 3-proteins, Sfenincrals,

e The digectivo §.idce from the pencreas enters the digestive trast ot
l-the gtonach, 2~the large intestine, 3-the small intestine, 4~tho esophapus,

79. The ptomack 16 an organ in the l«respivatory system, 2-cireulntiory system,
Jenopvoue gystem, 4-digoative agystom.

76. (me of tho morct Amportant processes taking pleace in the life of a child is
l-phycical growth, 2-joint contraction, 3w-reguleting of tendon oxpannion,
ieinercogn in the amount of food to bo ftaken into the body each day,
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77, Lo i ht apount ol eplciun &r the body do very frpertant for l-roapnivaw
tlon, Jeucrvour reactions, J-normal bone growth or dovolopment, fenovmal ofrw
cualadion,

78, Crowing children should heve plonty of mill to drink bocause leit conteins
rpncdal gelt corounds thal the Lody needs, 2-it containg calciun chich is
necossar, in nernal beno development, 3«4% contadnag large amounts of nure oxygen,
it nonteins solil substances which the body uees in nerve control,

79. Good munele development dspends upon l-the right ancunts and kinds of
food, owercice snd rest, 2-3lonty of muscle strain, 3-lack of rest, 4~lacic of
rroper food,

80, ‘hon you row l-thn colls of the body got larger and new cells are made,
2oxerctions from the body deorcace, Jethe whole circulatory system iz thrown
oot 07 orler, 4~the norves of the body cre not working.

&l Yhe nen malerials thot tho eclls of the body nesd must come fron l-the
rir, 2-the fool we cat, 3=-the digestive juice in the mouth, 4ethe nervous syetenm,

82, In Lo gells, such foode ae meat, milk, potatoes, cte,, sre mede into
l~oxy_on, Jebyirogen, 3e-carbon, 4=-bone, miscle heilr and other parts of the body.

83, .wrn oul purte of the boldy are reoadred by o process of legrowing new
colls fron paterials tnken {nto the body in fool, J-sxoretions, 3-respiration,
Lenorvous strain,

84e 4 brolken bome will grow back togother l-wh'm tho celle of tho bedy build
new proteplacn and cells $o fTasteon tie ends tognther, 2-vhen the right amount
of wber s takea intoc the body, 3-when the body is olesn, 4e~when harmful
tact ria are gllowel to develop ab the place of the broken bone,

35e  in 4dition to thio qiffersnt slasses of food that our boly uses, we cleo
need oroper prounts of lenitrde coid and pure sulfur, 2«-suliuric scid and gold,
3-mincrale and vitamine, j~pilver and naturel ge,

6. I ocur 1oCien are 0 grow properly leow ry within cur Lody rmst do ite.
vork weil, 2=the rocles must ceaes tholr movement, 3-tho veino will have to
cerry e 1dood from the heart, 4e-tho respiratory syston will hove to decreass
1te activity,

87, Celsium and phocphorun compounds are needed for bone and tooth Iwgrowth
and vipalyr, 2-decay, Jemiseghaping, d-muscies,

£8, Hormal elimination of waate produots is noce:eary o a l-inalth, growing
Loxdy, 2-caso of lazy digestion, 3-decresse in bedy eirculation, 4-deacrease in
the ootion of the regpiratory system,

£9. Jropsy food, plonty of waier, cxereise and rest promote l-proper oxercise,
2 popor elininttion, 3e--romota use of all necessary health miles, {~bad hoalth
Labite,
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00, Tie okdn verves ar oan organ of 1-u rewong gynton, Qetio el tory
@et n, Jen oration, 4-Ute glanduler oynten,

Sl. In tho hum o boly thore are lefour, efive, Jesix, 4-tvo Midnoys,

92, hg @8 7iAnays are l-bean-shaped, 2-heort~ghapsl, Jea dndlc-phanod, 4eoval
i ghape,

93, Twc w.ate products of the boly ars lecarben dloxide and wator, Z-vitaming
and peow minoral substonces, 3=-teoth and bonee, 4-nsrves and art%im.

%. Jipgrotion means l=to incrense blood prersure, <to gpeed un the beat of
tho hoart, 3=-to melc soluble, 4=tc momifacture soliil materislo.

895, To oerhele iz to l-breathe out, Z-move the arms, 3-breathe in, 4~ush the
oir fros the luangs.

96, The noes) passapes sre lemator ductdin the hody, 2-velns, 3-arierios,
4-adr possaren reanbing fron the nogtrile to the throst,

@7y The noatrils are opemnga in tho 1liver, 2-in the iddnoys, 3-in the heart,
L1 the poao Shrorch which air passos.

8., ach Uving eoll in our badien ban a central porddon called the lenuoleus,
Zencrvous pysten, 3ecell wall, 4~comective ticoun,

7. Covhom evide 4o not needel in tho body exveost in lwyrains, Reeo0lld form,
Jwarnll amounts, A-the lungs.

100, “hen the oddation of food takes place in the cells, the products obtained
are lwvitanins and pepsin, 2~carben dioxide and water, 3Jecarbon menoxide and
wepsin, l&‘i"‘O’ﬁhul"ﬁ@” and chlorine,

101, The cer’or ddoxide mede in ths hody by the oxidation of foo? in the 20lls
is got rid of by l-the stemach, 2-the Jungs, 3-tho pancrous, 4=-the heart,

102, Terapivition en the gurface of the ckin ic more than wadtor sceping out
throush the noresy it contains leblood, Jesalts of vericus kinds, J-nerve tissue,
debvdrochlorde acid, '

103. Tho energy producing foods are I~vitamins, snlfur and chlorine, 2-starcias,
gugnes il Tnte, Zenicotine, coffee and tea, 4~milfuric acld, tea ond pepsin,

104, Cxidation of food material tokes place in sech body cell and produces
lepepsing 2-velins; 3eartories, j~hoab,

1054 Troteind are letissuc-ouilding foods, ecrergy producing foods, I-foods
that novor should be esten, 4-foods that the body needs In excecs,

106, In the body tho right kidney is a 1ittle l-heavier, 2e-lousr, 3-lightoer,
4=highor, than the lef't kidney.



107, tsib B m-,; in povered by watlor tough, fibrous J-tiomo, dbons, Zeinyer
.1 lm, 1&"' e of GO L

108, The Lioaoye are supnlicd with bleod by the leronal voin, Zevenal artery,
Jerenel capillavy, 4maorta,

109, Tl clrouwl - tden of Llood in 4he kifney 10 sontrolled by lethe storech,
2=t nur e, J-the 1iver, 4-ihic ecophagus.

110, The moneress 42 in tho lecranial cevity, 2-atviominal covily, 3ethe uwpger
ar., A=tlc nilvie rezdon,

111, ke Tlow of blood through the chin tends Yo raise leskin abaorption,
2-ckin buporatunc, 3-the woight of the ekin, 4=the thickness of the skin,

112, The Llool thet cavedes dissolved matorinls from one pard of the body of
enothor §8 1=, 2600, 3=40%8, 4-817, water,

112, rter helpn 0 Yoop the body lesool, 2ehot, Z-worm, 4d-bslenced Ly cvape
cration vhen 4% ie pmm& on the skin by the sweat pglends,

14, Tyrotorlasnm ic mado almect entirely of l-~fste ond gages; Reprotein and
wator, 3-cnerpgy and saggf~sugars and aclds,

115. Yeet people get all the minoral elemonts neceseory in their food except
l-cnlelum, shoo lovug, iron end iodino, 2echlcerine, coppey, gold and silver,
3ecudlfur, pold, loed and alumimin, Z-oxygen, chromfum, lead snd zinc,

116, o srtory is i-l.r -y thon, 2-smller than, 3-the some sise as, 4-the same
as, & capillary,

117, The overaso hoavt rate of & man et rost if 1-70-72 beats por mimate,
2-0=35 leats poy mdmte, 3«95-100 beats por mimite, 4-05-78 beats por mimate,

118, ucoulsr owercise leincrengon, Z-decrcases, 2-sgtops, 4-slows down, the
Lieart rate,

119, Tiope’ g s Mnl of food mede by leanimels, 2-plants, 3-vitamine, 4-the lung.

120, To inhale is to l~breathe cut, 2-move the arms, 3-breathe in, 4~push the air
from the lungs,



AFPENDIX B

Final Tonts £ and B



Sevonth Orade Ocionco fest  Test 4 Ramwe_
Eonos, Muscles, Teeth, Nerwes and Ckin of the Human Body
Directions: BRead tho statement carofully end underline the correct answer,

1, Energy from carbohydrate foods ie used by the rmscle cells to make l.the
body feel pain, 2~the body move, Jethe body temporature rise, 4~the body wealk,

2. Thec bones moke up the {ramework of the lenerves, Ze-hcart, 3-miscles, 4~body,.

3. The purts of the body ara noved by l-the pancreas, 2-neyves, Jeneurons,
L=ruscles.

4. The gkin serves as a le-cartilage for tho body, Z-miscle for the boly,
J-protoctive cooting for tho btodyy 4w-the largeet cml}. in tho body.

%+ Tho largest agyregute of nerves in the tody is the leacrta, Zespinal cord,
Z-nouron, {-nscral neprve,

6. 7Then a muscle mckes itself shortor by tightening snd drawing its ends tow
gothor, wo call it lecoxpansion, 2econtraction, 3wcirculation, 4-respiration.

7. The stermum ic the l«lar e bone of thoe leg, 2-knocwcap, 3-cranium,
d=hreast-bona,

8., The mineral matter of the bones is principally l-csleium phosphote snd
caloium cartonate, 2«fat and enorgy, 3I-hydrochlorie acid and common selt,
A~pepoin end iron sulfide,

9, Cnrtiloge §0 8 legristle«lil o miterial, Z.ridb, J-mineral subntantce,
4””’1%21*

10, ‘Iwvable jointz give l-the body o better digestive gystom, 2«the boldy {ree
motion, 2«the boly an extra supply of energy, 4~the body & twt@r growth rato,

11, Jointe in the elbow, knoe and finger are Assigned to l-bend in ono direstion,
2-bend in two divections, 3-g’low the Loy less movement, 4-not bend,

12, Jointe in the wrist, enklo and backbons csn move l-in only one directiom,
2~in two directions, 3ebackuard, forward, and can twist in a circular motion,
ieformard, to the side, Wt not backward.

13. Bones which lack proper amounts of calcium are spt 1o break nore easily
than lw-well-nourished bones, 2e-cartilage, I-lipsmente, L(=coft boness

14e The hunerus ie tho large bore of the leankle, Zewrist, Ieleg, 4=uppor ars.

15, A neuron is l-n digestive organ, 2-the sirplo unit of tho norvous systen,
3-a section of :mutcle cell, 4~an fupulse,



QULLEGE QF WILLIAY & MARY

51

16, Tho opinal cord is enclosed 4in the lespinal colurm, 2esorts, 3-lungs,
d=liver,

17. Tho urpor end of the spinel cord, just inside the head is enlarged and
in eslled the l~axon, 2-heart, 3-medulla oblongata, 4e-cerehyum,

18. Two divisions of tho brein are lecerebrum and cerebellum, 2-auricle end
ventricle, 3-axon and nouvon, 4-polate end esophapgus,

19. The brain ic locatod in the lwpootoral cavity, 2ethoracie cavity, 3-polvic
cavity, Z-cranial cavity.

20, The nerve which carries irpulees of sound from the car o the brain is
called l-cciatic norve, Zeauditoxy nerve; 3~optic nerve, 4epolvic nerve,

2L, HNerve cells ore called l-neurons, Z-motor cells, 3-artories, 4~veins,
22, Two couces of fatigue of neyvo cells are l-too much mental and muscular
work, Zencrve cells are small and all shaped alike, 3-too many gonglia and
noerve centers;, 4~no serioue thinking.

23. Tho parts of the nervous systom mey bo olaseified l-in two ways, 2-in
throe ways, 3«in one way, 4=~in cony ways,

24. Mascles not only move tho lonen of the okelaton but alse l-hold them in
position, 2-causos them to inoressc ia size, 3I-ozuges them to decroase in pige,
Aw~allcws them less movement,

25, The shief muocle of the head may be divided into l-three muscles, 2e-four
muscles, 3-slx muscles, 4-two mmucclen,

26, Huscles which are used rogularly becone l~weak and limp, Zefirm and strong,

27, Tho lcrgest tendon of the body is the l.tendon of Artomis, 2-tondon of
Aristotle, 3-tendon of Aristarchus, j~iondon of Achilles.

28, Cordisc musclo tiosuc forms the l-hvart, Z-liver, J-lungs, 4~stomach wells,

29, Ac in vonoo, caleium formt an important part of tho minorsl substance of
legye, 2«toeth, 3ecars, 4-musclos,

30, Teeth sre the hardest parts of the le-ncck, dechost, 3-orms, 4~body.

31, Tho herd cubctance that covors the dontine on the chewing surface of a
tooth i5 called lethe nerve, J«the enamel, 3-tho pulp cavity, 4~the nsck,

32, The elestic, hird dontine of a tooth iz attached to t.!;m onanel by many
threade of lwcapillaries, 2«cemomt, Z-connective tiesue, 4-bone,



33, Luring hic lifetime evrryene has l-one ect, 2-three sets, 3-two sets,
4-four sets, of teoth,

34 Ao the permanent te-th form temporary tecth are graduslly lepulled out,
2«get noide, 3-moved over, 4~pushed out,

35. Tho six year molors arc roally lepormanent teoth, 2-temporary teeth,
3=not tceth, 4-undeveloped teoth:,

36, Your hoart pumps about 1-50 times e mimute, 2-30 tines o mimte, 3-12 times
a minute, 4»72 timoc e minute,

37. The big brain is the l-cerebellum, 2-cercbrum, 3«liver, 4-lungs.
38. The 1ittle iygin is the lenerves, 2emurscles, 3-corebellum, {~heart.

39. The pluece where bones come together in the Lody is a l-cap, 2-nail, 3wskin,
4~joint,

40, 7The skin ip the wgan of sensation 1like l-poin, Z-mmnger, 3I-taste, 4-sound,

41. OF the following sensations; the skin 12 quickest to feel l-pain, 2
pressure, 3eheat, 4-cold,

42, Ouar bomes could not help us do work i they did not have l-dontine, 2-crowns,
3=joints, A-enamel,

4£3. Yest bones in the body form simple machines called l-screws, 2-pulleys,
Jewedgen, L-loverg,

44, The prineipel mineral in teoth io l-ivon, 2-coment, 3-caleium,; 4-megnesium,

45, The 'mrpese of the bones in the skull is to glvo the brain i-protection,
2-support, 3-shape, {~woight,

46, The lcwer paceages of the nose are l-smooth, 2-dry, 3-zcely, 4-halry,

47, Cur nerves ars l-not inportant to the body, 2-not neccssary in the beody,
3.usoless in the body, 4-very lmporteant to the body.

48, The bones of the face make up the group of l-facisl bones, 2-cranial bones,
J-pelvic boncw, 4«leg hones,

49, The wisdom teoth are really l-incisora, 2-canines, 3.premolors, 4-nolars,

50. The spinal coyd is l-not used 4in tho bady, 2~an eggregnte of nerves,
3«a volunt-ry migcle, 4~hoart muiccle,
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Seventh Grofe Cefence Tect Test B Hame
Respiration, Fxworotion, Circulstion, Digestion and Growth in the
Buman Body

Directions: Besd each statement carsfully end underiine the correcst snswer,

1. 7The development of tho bones and organs of the Lody is ledigestion,
2egiroul tion, 3-growth, 4~oxcretion,

2. The body gets oxygen in the procers of l#mtaﬁ;gsimaim, 2epxoretion, 3=
digestion, 4-~moctication,

3. One mny become hollow chested by leecating too many solid foolda, 2enot
exorclging the chest muscles suffiociently in breathing, 3«taking core vreal
doep Uroaths eech day, 4-dvinking too much water,

4« By regular practice of deep, otrong, unifors Lreathing, ont my l-obiain
a sufficient supply of oxygen, 2emuke the bones dovelep rapidly, 3-cauve the
heart to beat clower, 4-caupe tho cheat cavity to got smaller.

5., By caroful attention to and practice of broathing and exercige l-zericus
lung liscass muy possibly bo preventod, 2«the chest messurenont may be dew
creased sovoral inches, 3-colds will come often, 4-~reaspiratory orgsns will
decreace in aize,

6, Ireathing 1s the method lby whish solid wasto material ie elisinsted from
the body, Z-by which blood civculates through the body, 3«by whioch the body
repcirs injured cells, 4-by which oxygen is brought into the lungs to the
blood and wasto carion dioxide gas is given off,

7. Every boy and girl should know by actual practice how to produce ertificial
rospirotion, for it l-may be the meene of eaving o life, 2-may epeed up our
bresthing, 3-may couse sozeone to breathe slower, 4~may dovelop our norve cells.

8. The posasges of the nose are lined with small haire so thot lemost dust 4s
provonted from pesein along with the eir to the lungs, 2«wo may learn to
breathe throu h the mouth, 3-we mey know bhow thoe blned ie urified, 4-we will
forn the habit of breathing through the nose,

G, HBouth breathing does not allow enough time lefor the brain to pot a good
gontyrol over the body muscles, 2«~for good nerve control, J«for the air to be
warncd bafore it vecaches the lunge, 4{~for dipestion io the bedy,

10, Severo cases of adenoids causg l-desp Lrcathing, 2eshord, quich breathing,
Jwnouthebroatiing, 4~proper Lreathing.

11, #lenoide ave obstruction prowthe found at the end of the lelun;s, 2-liver,
A-Lrain, 4-naecl passagos,
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12. Mencdds may afcct hearing ao well as l-ciroudation, -digeetdon, 3=
breathing, J4~sight,

13, Dicecses comnected with the organs of breathing sre called l-circulstory,
diseancs, 2e-growth dissaces, 3-digestive discasas, 4f~restdratory dissases,

14. Tho oepillarios supply every pert of the body with leair, 2-lubriecting
hormonecs, 3-food and oxygen-laden ulood, 4~frosh wmatey,

15. 7Tkn color of the bYlood ir duc to the l-whito corpuscles, 2wthe plasma,
3-veins, 4=-red corjuccles,

16. 2 leohol hae a deprecsing or paralyzing ection on she heart l-blood-
veorel manclos, 2«hends, S-faet, L-csrs.

17. The artories cre in the l-digestive gystem, 2-respiratory system, 3wree
productive system, 4e~circulatery -system,

18. A sinfle drop of bleod containg l-seviral million, J-sn hundred, 3-fomr
thensand, j-n million red cor-uscles,

19, 7Tho Vena Cava is in the l-digestive gystem, 2.akslatal pyston, Zwnereous
aystom, 4-clrculstory aysten,

20, The diechsrge of bhlood rapidly from a roptured hlood vessel 12 knom aa
l-hamorlobin, 2«0 vac-lnation, 3-n henorrhoge, 4~an infusion,

21. The dizestive organs of man would comparc closoly to that of & i-~fieh,
2-anail, 3-butierfly, j~rabbit.

22, The saliva contains an engyme known ag l-corbon dioxisdn, Zepepsin,
3woxy on, 4eptyalin,

23. The tube uhich carries food and ie found looding fyom the back part of
the throet to tho stomach is called l-the opophagusn, Ze-left atrium, I-hydrogen
tube, 4~cirenletion fbo,

24 The back part of the threoat is oalled the l-scophagus, R2elungs, J-pnlate,
dphaTynX,

25, The nome of the dipgeative jJuice that ie cooreted 4n the mouth 4s l-nepsin,
2=bile, 3-saliva, 4~hydorchloric acid,

6. The digeative juice found 4in the atomach acte on the l.minersls, 2-vitamine,
J-cugars, 4-sroteins.

27. Tho hairlite fingors which ebsorb liguid food in the gmall intootine ave
inown as lenoyve endinge, 2-sriories, 3J-villa, 4-tubos.

28. The psnarens makes a digestive juice whioh will sot lejust on fats, 2-just
on atarchea, 3=on cterches, protoins end fots, 4-just on proteins,
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29, Tho storac! is an organ in the lerespirntory aystem, 2eeivculztiory system,
Jenoyvourn gyotem, A-3ipnstive system, :

30, COno of the mout important procesces taking place in the 1ife of o child i»
1-ph cliczdl growih; 2-jeint coniruction, 3-vepulating of tendon expension,
4=increase in the anount of food to be taken inte the body cach day,

31, Tho »igit omount of caleium in the body le very inportant for l-roopira~
gian, 2enervous reactions, Jenormal bene growth or development, f-normal ocirou-
ation,

32, CGrowin_ cbildron should hrve plenty of milk to drink bocasuse l-it contains
specinl salt compournds that the body needs, R«it contains ccloium which ise
necesscry in normal bone developaent, 3«1t contains large amcunto of nire oxygon,
4=it contuins solid substances which the bedy uses in nerve control,

33, Good muscle devolopment depends upon letho yight amounts end kinds of
foud, exeralse and rest, 2-plenty of muscle strain, 3-lack of rest, 4-lock
ol proper food,

34s fhen you grow l-the cells of tho body got larger and new colls are made,
2«excretions fronm the Lody decreasc, 3e-the whole circulatory systen is thrown
cut of oricr, 4-the nerves of the body ore not working.

35, he now n terisls that the colls of the body need must come from l-the eir,
2=the food wo ent, 3-the digestive juice in the nouth, 4~the norvoun system,

36 In the colls, such food~ ac meat, nilk, potatoes, ete., are mode into ;
l.oxygen, 2«hydrogen, 3w-curbon, 4~bone, miscle, hair and other parts of the body.

37. viorn out parts of the body are repaired by a process of leprowing new
cells fron moterislo taken into the lody in food, Zesxcretions, 3erespiration,
fenezvean syston,

38. & broken bone will prow back togethor lewhen the cells of the body mild
new gsrotoplass and cells to fasten the ende togothaer, J-when the right amount
of water is taken into the body, Jwwhen the body is clean, j-when harnful
broteric ore allewed to develop «t the place of the Lroken bone,

39. 1In addition to tho diffcrent classcs of food that our body uses, ve also
need nroper amounts ol lenitric scid and pure sulfur, Resulfuric acid and gold,
3-mincrale end vitamins, 4-silver and natural ges,

A0. If ouy bodies are to grow properly l-avory organ within our body must do
Sts work well, 2-the muscles must ccane their movement, 3-the veins will have
to carry the blocd from the hoart, 4~the respirctory systom will have to dew
erogsoe its activity.

41, Cnlecium and phoophorus compoundg aye needed for bone and tooth legrowth
rnd repoir, 2-decay, 3~nis«shaping, 4-musocles,
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42 Formel clirdn tlon of weele producte ie nececfary 0 o l-healtiy, rowe
ing body, D-czso of lagy digestion, 3-decrease &5 body ciroulation, 4e-idecrease
in thoe action of the rosiratory syotem,

43. In the humsn bedy there are l-four, 2e-five, Zwslx, 4-two kidnoys,

g. fe« kidavye are lebsan shaped, heart-thaped, 3e-sdrdle-shapod, 4-oval
) 4 Wc

e T0 ek le im to lebreathe in, 2-byeathe cut, 3-nove tho eyrlids, 4-close
the mouth, '

46, To inkale 38 to I-breatho out, 2-rove tho arns, 3-brenthe in, 4epunh
the sir {rom the lungs,

47. The nasal paseages are l-wator ducts in the body, 2-veins, 3-arteries,
deodr pusgages reaching fronm the postrils to the throat,

48, The nodtrile ars oponings l-in the liver, 2-in the kidneyas, 3-in the
heart, 4~in the nos: through which alr passes,

9. Perspircetion on tic surfacc of the akin it moro thun wster sceping oub
through the pores; it containe l-blcod, 2esalts of worious kinds, 3wnorve
tissue, 4-bydrochleric acid,

50, ‘Tach kidney 4o covered by a rathoy tough, fibrous l-tissue, 2.-hone,
3=laycr o iron, 4-~layer of copper.

51, oot peopls et all the minersl elements nocassary in their food cxeept
l-caleium, phorphorue, iron and iodine, 2echlordine, coppor, gold and silvor,
Jessullur, gold, lead and alwminum, 4~oxypen, orromiunm, lead and zing,

52. lmeoular exorcies l-incresses, edeovopses, IJ-stops, 4-slows down, the
heart rate,
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