Pittsburg State University
Pittsburg State University Digital Commons

Electronic Theses & Dissertations

7-1932

THE RELATIVE MERITS OF TEACHING SCHORLING AND CLARK
MATHEMATICS WITHOUT THE AID OF DRILL, COMPARED TO
TEACHING IT WITH THE AID OF TWO KINDS OF DRILL

Edward E. Royse
Kansas State Teachers College of Pittsburg

Follow this and additional works at: https://digitalcommons.pittstate.edu/etd

6‘ Part of the Science and Mathematics Education Commons, and the Secondary Education Commons

Recommended Citation

Royse, Edward E., "THE RELATIVE MERITS OF TEACHING SCHORLING AND CLARK MATHEMATICS
WITHOUT THE AID OF DRILL, COMPARED TO TEACHING IT WITH THE AID OF TWO KINDS OF DRILL"
(1932). Electronic Theses & Dissertations. 334.

https://digitalcommons.pittstate.edu/etd/334

This Thesis is brought to you for free and open access by Pittsburg State University Digital Commons. It has been
accepted for inclusion in Electronic Theses & Dissertations by an authorized administrator of Pittsburg State
University Digital Commons. For more information, please contact digitalcommons@pittstate.edu.


https://digitalcommons.pittstate.edu/
https://digitalcommons.pittstate.edu/etd
https://digitalcommons.pittstate.edu/etd?utm_source=digitalcommons.pittstate.edu%2Fetd%2F334&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/800?utm_source=digitalcommons.pittstate.edu%2Fetd%2F334&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1382?utm_source=digitalcommons.pittstate.edu%2Fetd%2F334&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.pittstate.edu/etd/334?utm_source=digitalcommons.pittstate.edu%2Fetd%2F334&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@pittstate.edu

THE BRELATIVE MERITS OF TEACHING SCHORLING AND CLARK
HATHEMATICE WITHOUT THE AID OF DRILL, COMPARED TO
TEACHING IT VITH THE AID OF TVWO KINDS OF DRILL

A Thegis Subnitted to the Graduste Division in
Partial Tulfilment of the Requirements for the Degroe
of Master of Sclence

Edward &, Royse

KANGAS STATE TEACHERS COLLEGE
Pittsburg, Xensas

o2a38cib

WITHDRAWN

PORTER LIBRARY



ACTMOWLEDGEMERTS

I wish %o express my appreciation to Professor
Bdgar Vendenhall, under whose supervision this study
hes been carried on, for his time, his helpful sug-
gestions, snd eriticieme in the preparation of this
thesis) to Superintenient Rees H. Hughes, of the
Pavrsons, Xensas Sehools for his cooperation in cone
dueting the experiment; end to M. M. Guhin of Aberdeen,
South Dekota for the use of & flasheocard machine,
used in the experiment.



CTABLE OF CONTENTS

LIST OF TABLESe IORR———————} {
Chepter
To INTRODUCTIONmecmmnnmnanonannnsnnnen:

THE PTODL Ofees e s oo as s o o o o o oo oo 00 o cran
Problems of This Invmstigatzan~m--
Sinmilar Studiocpeews N

IZ. DESCRIPIION OF DRILL DEVICES USEDwemwe

FlagheCardelachingeuenennee -
instruetional Tests in ﬁr&tnmsticuw-

IXT. AN OUTLIRE OF THE PROCEDUREswweawesssn

Composition of the Groupsewses -
Experinental Feclorgeessecns

Time of the Daperinenfeeseass o
Tests Used in Meamsuring the Gwaupmmu
Administering the Teotowws o omamen

IVs RESULIS OF mﬁ T T T0DT7 o e i i 00 o e

t: cowee o ke > DO =

INETOAULC T L T, wrow s o i o v i o v 5 .0 o S 11
Results of the Experimentessesveeess il
Bveluation of Resultge 11
A Bwmery of the Findingpeesesseeses 12
Average Galn Shown b{ Looh Groupwsss 12
The Gains with Intelligence BEquateds- 17
Equation on the Basis of lontel Age~ 25
Bquation on the Basis of Scores
made on Form A of ﬂehorlingwclarkn
Potter Arithmetic Testeesswees
Finel Summary of Fanaingg---~a--sa
Summary of the Factors Involvedesweee(d

Ve FINDINGS AND CONOLUSIONGwmmemememmesnnnni

Findinge of the Studyeesesneescesesssed
CONICLUE L OFLE e mnomom om ancs oo tnem oo o 00 0w o o stn oo o st sw 2.
,&FPEEH}IXV . - - - Ep—— L

ii



LIST OF TAmLES

I Wm m @m WEY Wm«ﬁa

Ve

Vi, I HD MENTAL AGES OF mnmm :
m in ﬁm AB DETERMONED BY THR
TERMAN GROUP TEST ol MENTAL, ABTLIT Ywmnamrs

VI, I, 918 SCORES AND GAIN MIDE BY EIGHIERN
: m%néaww:{

H EQUAT wﬁmﬂmxs s:r mzasz' :t éﬁs
RN Bouay T L i
FOWS 4 AUD Brovaeonneonsrrssntosssssoesattl

ViiX,.

GATH ﬁm 3‘2 THE_PUPILA
GR _m mg

i1



LIST OF TABLES
(Continued)

Table Pare

X, VENTAL AGES, SCORES AND GAIN MADE BY
"BIGHTEEN PUPILS OF GROUP I (EXPERIMENTAL),
Ol SCHORLINGeCLARK=POTTER ARITHMETIC TBST,
SHEN BQUATED ON THE BASIS OF THEIR MENTAL
AGES » FORHS A ATD Desseneecsawnss

XI., MENTAL AGES, SCORES AND GAIN MADE BY
BIGHTEEN PUPILS OF GROUP II (EXPERIMENTAL),
Ol SCHORLINGwOLARKePOTTER ARITHMETIC TEST,
WHEN BOUATED ON THE BASIS OF THEIR MENTAL

AGHS FORMS A AND &Wma?

XTI, MENTAL AGES, BCORES AND GAINS MADE BY THE
PUPILS OF GROUP IIX (COMIROL), ON SCHORLINGe
CLARK-POTTER ARITHVETIC THST, WHEN EQUATED
OF ™I BASIS OF THEIR VENTAL' AGES, FORMS

2 B - . " l‘ - Y ‘ *

XIT1, SCORES AND GAIN MADE DY EIGHTRIN PUPILS OF
GROUP I (EXPERIMENTAL), ON SCHORLIMNGeCLARIw
POTTER ARITIMETIC TEST, WHEN EQUATED ON THE
BASTE OF SCORES MADE OF FORM jmemesessesees

XIV, SCORES AND GAIN MADE BY EIGHTEEN PUPILS OF
GROUP II (BXPERIMENTAL),

(x SCHORLING=CLARK=
POTTER ARITHMETIC THST, WHEN EQUATED ON TiE
BASIS OF SCORES MADE IN ¥ORM Amemooannannsesdl

SCORES AVD GAIN MADE BY PUPILS IN GROUP IIT
(CONTROL), ON THE SCHORLING=CLARE=-POTTER
ARTTIMETIS TEST, WHEN EQUATED ON THE BASIS
OF SCOLLS MIDE O TORM Aweseeswseenmsessessed?

iv



CHAPTER X
INTRODUCTION
The Problem

Because of the mounting cost of increased serviee in
school work, it becomes necossary for us to be ever on the
alert for ways to develop more efficlency at less cost.
This ma#ng e ﬁuat constantly welgh and evaluate methods
and devices used in teaching to avoid duplication and waste
of effort.

It is with these things in mind thet the wrilter makes
sn attempt to weigh and eveluete some of the drill devices
thet seem to be flooding the market et the present time.
Mueh has been sald concerning the need of drill, but little
has been done to determine the amount end kind of drill
bvest sulted to the 1aarhing process in arithmetic.

~ An exemination of errors mede by puplls in eighth grede
arithmetic revesls & lsck of eccuracy in the fundamentels,
ecaused by e lack of knowledge of the fundamentals, Cne
outstending proof of this fs the habit emong boys snd girls
of counting instesd of adding. That is, when the pupil
wonts $o edd seven end threej instesd of saying seven and
three are ten, he saysj seven, eight, nine, ten, This, in
the opinion of the writer, is e lazy habit, which, when
once formed is very hard to correct. It finally tends to
hold down one's speed of computation end develeps & lack of

i



aceuracy.

~ Then, there is that argument by the suthors of some
texts, thaet their books contein enough drill, for the
aversge oless, in the §roblema offered by the text, Howe
ever, this 1o not » claim nmade bY the suthors of the text
to be studied heres

This study sttempts twa th&ngst (1) to find if
Schorling end Clark Modern Mothematies, one of the adopted
toxts of Hanses, provides enough drill in the eighth grade;
and (2) to welgh the value of two kinde of drill, viz,,

& fleshecard machine and « drill test book.
Similar Studles

An approsch to one phase of this subject hes been made
by Lutes and 35mnalson1 of the University of Iowa in their
development of a method of reting the drill provisions in
arithnetic text books.

Sehorling end Glarkg:mgﬁe & study of the volue of
their text compared to another in an attempt to find the
value of drill as arranged by their text,

hrown anﬁ-cafrmuna giva the results of » study to

ﬁ%%%%. Forlels i o
®Releigh Schorling end Joln R, Clark w;g laghe-
metics be Teught? World Book Co. ibnkers'dggﬁh son

SJoseph C. Brown and Lotus D. Coffman, How to Téeach
Arithmetie, Row, Peterson end Company, Chicego.
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determine the wlun_ of & three minmute drill peried to
esteblish the right hebits in the fundsmentels. This showed
& decided sdvantage for the three minute drill.



CHAPTER IX
DESCRIPTION OF DRILL DEVICES USED

Because meny pupils hed the habit of "Counting” when
working problems in eddition end subtruction instesd of
knowing the combinations, the writer felt the need of a
drill deviee thet would compel them to know the combine
ations, With the cooperation of the lete Dy, H. C. Pryor
of the Kenses State Teechers College of Pittsburg, Kenses,
an auto-flasheeurd mechine was secured from the Hub Clty
School Supply Company of Aberdeen, South Dakota.

This mechine wes arrenged so that 1t would expose
number combipetions to the view of the pupll at varying
rates of speed, from very slow up to the rete of one per
gecond, This muchine could be used in this fashion for
drill in sny of the erithmetic pfunaaaaaa ¥r. Guhin,
the maker of the machine, saysj "Presctice on the machine
ghould be continued until students write combinations,
unerringly, at the rate of one per second",

inother device used for drill was, "Instructional
Tests in srithmetie”, published by SchorlingeClarkePotter.
Thie is & small book mede up of sixty-nine tests, which re-
quire three minutes eech, working time. The drills cover
all fundementel operations in arithmetie, such as, addition,

é
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subtreoction, multiplication, division, fractions, decimals,
percents, ond discount. |

The teste were so arranged that each pupil could
travel at his own rete or speed. BHach group of problems
was preceded by an inventory test. If the pupil eould
pass the ilnventory teet it meant that he was up to the ree
quired standexd for eighth grade pupile and wes allowed to
skip the rest of the problems in that group and go to the
next type of problems, Ilowever,; if he could not pess the
inventory test, he was expected to drill on that group of
yéablama until he eculd puss, ?h;a ayrongement geve him an
opportunity to spend his time on the type of problem that
gave him trouble regardless of where the cless wes working.
Eaéh pupil kept his own record.

The authors say of the book: "The booklet idea glves
satisfaction because here we have everything under one
cover-inventory tests, prectice tests, disgnostic tests,
remedial meterisl, record forms, nothing for the teacher
to do exeept %o start end stop the pupils. Then, too, she
has the chence to walk about the room and observe study
habite snd see to it that records sre kept in good form.



CHAPTER IIX
4n ousline of the Procedure

In the fell of 1930 the writer secured permission of
Superintendent Rees H, Hughes of the Parsons Sehoola to
conduct the experiment in the Parsons Junior Migh Sehool.

Three classes taught by the writer were chosen for
the experiment, They were reguler classes, no provision
being made for speciel grouping. _

Group I met at 8130 A. M., Group IIX met at 1 P, M, and
Group III met et § P, My Oroups I and II were cslled "Exe
perimental” groups end Group III was celled the "Control"
group, ageinst whioh Groups I and IT could te measured,

Al groups used ”Behbrliué and Clark Modern Mathee
matios” as a text and followed the regulsr course af study.

The three olesses used were somposed of elghty-five
boye snd girls. Group I was made up of thirtyerine pupilse
thirty~two girls end seven boys. Croup II wes mede up of
twenty-eight pupils-~fourteen boys and fourteen girle.
Group III was mede up of eighteen pupils--sleven girls and
seven boys.

All three clesses used "Schorling snéd Clerk Modern
Hathematics™ for a text, Gronpll used the Flashecard
machine for three minutes. Verious methods were used to

6
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motivate the interest, If a set of eddition combinations
were used the snswers were somgtimes written or perﬁays'an
inﬁ&viﬁu@l would be ellowed %o give the enswers until he
made a misteke, then anothey would be given en opportunity,
etc. ' i .

411 were urged to make note of end learn the combine
atione thet gove them troudle. iddition, subitraetion,
miltiplication, decimels, deeimel equivelenta and percents
vere drilled on this mechine. | _

Group II used the Instructional Tests in Arithmetie
for three minutes at the begimning of the recitation period.
Ench pupll kevt his own record sheet of his progress. Ie
traveled et his own rate of speed. If he couléd pess the
. inventory test at the beginning of a group of problems he
was sllowad to skip that group énﬂ ettenpt the next. If
he ecould not pess the inventory test he was expected to
drill on a series of drill %ests until he could pass the
inventory test. Pupils were urged toc add end not "gount®
when working cddition and subtraction problems,

Group III used only the text. It wes presented as
nearly as po@sible ss laid out by the suthors.

The experiment wes conducted during the second semester
of the schocol yesr 18930-1931 and ren for a period erA@wnlvu

weekss The total time given to the experiment was sixty
cless periods each sixty minutes at the beginning of each
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recitation period. The total class time spent in drill by
Groups I snd II was one hundred-eighty minutes. The reoe
mainder of the recitation period was divided, one~half to
recitotion and one-half to studys This, of course, gave
Group II one hundred-eighty minutes more to be spent on
the study of the text than the other groups.

Tests Used for lMessuring the Group
Two types of tests were used in the experiment: (1)

two forms of en erithmetic test to measure achievement;
{2) 2 mentel test to measure intelligence,

Schorling=Clark-Potter Aritimetic Tests, Forms A and
B were used to measure the achievement of the three classes,
The Schorling-Clerk Pézter Test is nadoe up of'a set of
six tests: (1) ten addition problems, (8) ten subtruction
problems, (3) seventeen multiplicetion problems, (4) sixe
teen division problems, (5) thirty-seven de¢imels and pere
gents, and (8) e list of ten genersl pruhlnméa

The suthors say of the teas,

{3 o e Jastle S0 sl s

skills ere built up in the less frequently

meesured subjects of common frecticns, decimels,

percentege and denominate numbers”,
Forty mimutes working time is required for writing the
test.

The above test was selected becsuse of 1ts ease of
adninistering, its relinbility, objectivity, wvealidity, and
the feet that it messures the processes studied during the

ezperiment.
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The Terman Group Test of Mentel Ability, by Lewis I,
Terman wae given the three eclasses to determine the Ia-Q.
of each pupil. The test is composed of ten parts: (1)
information, (2) best answer, (3) word meening, {4) logiesl
uulegtiau; (58) erithmetie, (6) sentenece meaning, (7) analoe
gles, (8) mixed sentences, (9) clessification, and (10)
number series, The test is especially adapfeﬁ to grades
seven to twelve, ; :

The above test wes chosen because of ite simplioliy,
reliability, objectivity, velidity snd ease of socoring.

All three groupe were given FPorm A of SchorlingeClarke
Potter irithmetic Test on the first day of the experimental
period, The Termen Group Test of Mentel Ability wes given
e fev deys later. The Terman Group test wes given in
order that indivicusls within the three groups could be
equated on the basis ef thmir 1ntalliganée, At the end of
the twelve weeks period Fomm B of the Sehorling-Clavke
Potter teet was given, All of the tests were sdministered
by the writer. The gein in achlevement made by esch pupil

during'tha tvelve vweeks ua# considered as the aiffarunaa
batwﬁan his scores on the saharllng and Clark test. The
gain mede by the Ixperimentel groups wes thought of as the
average or meen gein mede by the 1aﬁ1v£&uala in thet group
and likewise for the Control group., The individuals within
the three groups were equated upon the basis of the scores
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made in the Terman CGroup Test and the aversge gein achievew
ment of pupils so equeted was computed for those in eseh
group. Similer comperisons of gains mede by each group
was attempted with the puplls equated on the besis of their
mentel age, end on the basls of scores made on Foxrm A of
the SehorlingeClarkePotter teat. The aversge gein wes
found elso on the entire groupe,



CHAPIER IV
INTRODUCTION

4s the purpose of this study is to sttempt to deter
mine the velue of drill and to eveluate two kinds of drill,
it was necessery: first, to ﬁﬁaiﬂa upon the kind of drill
devices to be used; end second, to determine the value of
eech by trying them in a typlesl situation in the class
CTOOM,

- As, bes boen steted three regulsr ¢lasses were chosen
for the experiment, Zach clsss used the same text and
coverad the same smount of materiel in the dext, 411
classes were teught by the same tencher and held to the
same stenderde, The only wvarisble in Group I was the
flasheoard machine which was used three mimuites at the
beginning of the recitetion. The only variasble in Group
IT wae the Instructional Test Book used for three minutes
at the beginning of the reecitaticn period. The Control group
used the reguler text for a period of sixty minutes.

Zvaluation of Hesulte
In evalueting the rosults of the experiment it becomes

necessary to snswer four questions: (1) How do the sverage
gains of the entire Experimentel Groups compere with the
~average gain of the Contrel Group? (2) How do the average
gains of the Experimental Groups compers with the sversge

gain of the Control Group when the groups ere equated by
11



iz
the I, Q's of the members of the groups? (B) How do the
averege geins of the Experimental Groups compare with the
avorese gain of Control group when the groups are equated
on the basiz of the mental ages of the members of the
groups? (4) How do the aversge geins of the Experimental
Groups compare with the eversge guin of the Control group,
whon the groups are equated on the basis of the soores mede
on Form A of the Schorling-ClarkePotter teat?

the aversge gein mede in all of the groupings, except that
in which the groups were equated on the baais of the I, Q's
of the members, the Control group showed the grestest gain,

‘ Aversge Gain Shown by Heeh Groupn

Let us first study the scores and peins mede by the
entive clusses as Groups X, 1I and III in en effort to see
how the gains of the Experimentel Groups I end IX compare
with the geins of the Control group III, Tables I, II and
IIXI give the scores made by the individuels end the aversge
gein nmede by the classes. ' '

Column (1) in eseh table designates the pupils by
initiels; column (2) in the three tebles give the scores
mede by the pupils on Form A of Schorling-ClarkePotter
Arithmetic Test at the beginning of the experiment) column
{3} in the three tables give the scores made on Form B of
the same test after the experiment had run twelve weeks)
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column (4) in each tsble gives the geins made by the indie
vidusls of each class when the total score of Form A was
subtracted from the total score of Form B, For exeuple,
the firet pupil (BL) of Table I mede & score of 83 on the
initial test (Form A) end o score of 100 on the finel
test we find & gain of 17 points was mede by this pupil, .
Likewlse in Table II (Group II) the first pupil (EP) mede
& score of 79 on the initiel test (Form A) and a scove of
95 on the finel test (Form B); subtracting we find this
pupll mede a gain of 16 points. In Teble IIX, the first
pupil (VE)} made & seore of 73 on Form A and 72 on Form
By showing & loss of 1 point, _

The total gein mede by Group I wes 171 points; vhen
this amount ig divided by thirtyenine pupils in the group,
the aversge gein wes found to be 4,385 points or by divide
ing the totel score (1747), mede on Form 4, into the totel
guin (171) the gedn in percent is found to be 0.8%.
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TABLE I
Scores and Gaii Made by Individual Pupils of Group I
(Experimentel),* on Schorling«Clark~Potter Arithmetic
Test, Forms A and B.

(1) §3) 12) (4)
Pupil Form A Form B Gain
BL 85 100 b4 §
BW 75 75 0
1M 75 84 4
sG 71 71 0
vs 51 53 1
ED 61 76 15
AT 60 82 22
KK 58 71 13
MR oY 69 12
MW 57 52 -5¥
cw 57 72 15
EC 54 69 15
GM 62 85 3
ML 52 40 -12
HW 51 50 -1
LC 50 61 1l
vo 50 57 7
LD 49 55 6
HH 47 42 -5
JH 46 38 -8
DK 42 62 20
- MH 42 47 5
JM 40 40 0
DH 39 27 -12
BW 39 47 8
MH a7 51 14
MS 37 33 -4
GM 37 35 -2
MF 35 33 -3
VL 35 39 4
Iv a5 39 4
MR 38 56 3
KR 30 35 5
HF 25 25 4]
GD 25 24 -1
FF 22 i8 -
MM 17 26 ]
MA 11 : 14 3
AF 10 17 7
Totals 1747 1918 vy

Average Gain 4,385 Percent Gain 9,.8%

lThis group used the flash-card machine,

*»5 indicates a loss of five points.
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The total gain on Group II, in Table II, another
ezperimental group, was found to be 142; when this gain
was divided by twenty-eight, the average gein was found to
be 5,078 or by dividing 148 by the total of Form A (1394)
the gain percent was found to be 10.2%.
TAELE IX
Secores and Galn Made by Individual Pupils of Group II

{Bxperimental) ,” on Sehorling-Clark-Fotter Arithmetie
Test, Forme A and B.

Pupil

Form A FPorm B Gain

i 79 E13) 16
8L 7% 90 13
o 74 87 10
EC 68 85 15
B 66 80 14
M3 86 = & 11
cw ed 8g 28
HH 64 68 -i
GC 59 70 11
Py 69 850 -9
GA 57 70 13
Es 656 66 10
Al B3 B85 8
v 50 51 1l
LP 47 52 «l8
JC 46 42 -
Ep 46 B3 ?
»a 41 a2 -G
PE 56 38 i,
i) 56 a8 2
jiit] 35 e 34 =l
MG 28 41 3]
MW 34 41 7
Bs 35 31 -
R 81 28 -
S 30 = 0
g% 2 S0 4

Totals !3%%” 13@%“ Iﬁ%‘

Average Gein 5,078 Percent Galn 10.2%

*Thia group used the "Instructional Tesis in Arithe-
metie"s



16
The total gein on Group IIX {Table III) the Control
group, was found to be 96; dividing this by 18 the number
in %ﬁs group, the everage gain wae found to be 5,338 or
by dividing 96 by the totel of Form A (744) the percent
gain was found to bve 128.0%,
TABLE III
Seores and CGeain Nede by Individuel Pupils of Group III

(Control), on SchorlingeClarkePotter Arithmetic Test,
' Forma A and B.

Ve ) Ve -l
D 56 71 13
BC 68 i -
wr 54 47 w
JE 54 65 il
Yo 51 66 i85
M 850 o4 4
Vo 46 64 in
PB 46 48 -
W 42 54 12
TR 39 87 18
CB 58 S0 -}
Fi S5 53 18
R3 a1 . 8
BB 29 53 4
FO 20 , 19 wl
gﬁ 13 14 SR (e
Totals ?%% ; ”5%%“ §§

iversge Cain 5,333 Percent Gain 12,87

it may be seen that the average gain made by Group III
{the Control group) exceeded the averege gein made by Group
II ("Experimental”) group that uesed the Instructional Tests)
+261 points, and the gain of Group I {An "Experimental™
group that used the fleshecard mechine) (948 points,



Wow let us study the scores and gaine mede by the groups
vhen equated by their I. Q's es determined by the Terman
Group Test of Mental Ability. :

Tables IV, V and VI give the mental ages and I. Q's of
all of the pupils in Groups I, II end III, Column (1) in
each table designates the pupils by initiels; column (2) in
each table gives the mental eges, end in eolumn (3) will be
found the I. Q's.
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TABLE IV

I. G's ond Mentel /ges of Individual Pupils in &mmg
as natamimﬁ by the Terman Group Test of Mental 4b 11%3'.

By 160 1086
B 198 ils
v 168 110
ML 176 116
va 169 101
56 180 162
BH 196 132
M 140 89
Yo 180 iis
MR 166 89
KR 151 85
R 195 181
Gu 188 118
MS iee 107
Ju 177 111
13 198 121
. T 184 92
VL 140 81
DK 163 04
KX 188 1ie
AJ 187 126
MA 158 86
P 157 96
BS 211 134
B 191 126
M 174 118
o 179 iz21
BC leg 119
oD 163 105
ED 179 111
DH 165 109
i 188 109
AF 149 92
iy 160 85
HH 166 81
JH 155 an




19
TAKLE ¥

I, Q"s and Mental Ages of Individual Pupils in Group II,
as Determined by the Termen srau@ Test of Mental Ahility¢

8L 1&& 11?
i34 169 a9
AD 143 78
M 71 108
EP 140 128
S 179 118
M5 176 109
¥B 1568 20
8 16l 90
YT 1e7 99
ow 2085 124
B3 168 a8
A 161 100
P8 181 108
Y 207 132
s 159 101
My 145 . Bl
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TABLE VI

I, Ge'® end Mentel Ages of Individusl Pupils in Group III,
as Determined by the Termen Group Test of Hental Ability.

Pupil Mo Ao Ie Qo
7i7] T a08 e
VE 198 122
BP 153 91
ME , 190 117
PR 161 100
BC 180 126
B 162 108
¥D 158 94
IH 187 113
¥0 152 79
W 173 107
TR 169 108
iy 140 8%
D 166 99
W 188 109
RS 169 104
SL 159 94
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Tables VII, VIII and IX ie an ettempt to compare
tha#ﬂ pupils in the groups who ﬁuvu epproximately the seme
mental ebility, se indiceted by their I, Q'S¢ It may be
seen thet pupils with correepponding numbers in the three
tables, have erproximately the seme 1. Qs For exemple;

No. 16 in Table VII hes en I. Q. of 103; No, 16 in Teble
VIII has an I. Qs of 103 end No, 16 of Table IX hes sn

I+ Qe of 104, BSince there were only eighteen pupils in
Group III it wes necessary to use only eighteen of approxie
mately equal I, G's in the other groups in order to make
the groups equal,

The group in Table VII is the "Experimental™ group
that used the flashecard mechine for drill. The group
that iz desoribed in table VIII ie alse an "Experimental”
group. It ueed the Instructional Test Book for drill, The
group in Table IX iz the "Control" group thet used no
supplementary drill in connection with the text. Table VII
.shows & total gain of sixty points. This number divided by
eighteen glves en aversge gein of 3,833 points, or divided
by the total of Form 4 (741) glves a percent inerease of
8.,09%, Table VIII shows s totel gein of 124 pointe, an
average gein of 6,889 pointe or 15,57 gein, Table I1X shows
a total gein of 98 points, en aversge of 5.953 points or
12,85 gain,
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TABLE VIX

I, Q's, Seores and Onin Mede by Righteen Pupils of Greup
I Em\ermtam * on Schorling-ClarkePotter Arithmetie
tea m‘mi :3:2 g of Thely I. G's, Foms
' : .

Test, when Egue

Pupil 2, Qo Form A  Form B Gein

)i S =3
8)UR 57 89 12
o EH 47 48 -
4)C% 57 78 18
5)vs 51 52 1
6) 47 60 82 22
7w 51 50 -1
8)DE 48 62 20
9 &8 47 B

10)JH 80 ae o8 {3

11)8 107 37 o8 - -d

iz)ou 109 52 85 3

13} ER 82 30 we 8

14)HF 96 25 25 0

158)DH 109 ae ] . 12

16)GDn 108 2 24 -l

%g %{ '} 10 ' 17 7

Totals ﬁ
Averege Goin 3.338 Percent Gain 8,00%

z‘l’his group used the fleshecard machine.
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TABI® VIIXI
I. Q's, Scores mﬂ Gein Mede by Righteen Pupils of Group
11 (Ewpawmnl) on Schorling=ClarkePotter irithmetic

Test, when Eqmw& on ﬁhaf:u;ﬁm;f Theiy I. Q's, Forms

Pnpl :h Qe Fm A xe:m B

Gain

- 0 - ) g

2) oW 124 65 88 23
3) uo 90 3€ 28 2
4) 8L 117 7% 90 13
5} MR 100 1 28 -3
8} Ep 127 79 95 16
7) 6C 106 59 70 11
8) P8 90 41 32 -
9} Es 118 56 86 10
10) AH 79 28 48 23
11) M8 100 66 77 1
18) J¢ 104 46 42 -l
138) v 81 54 41 7
14) AN 100 53 55 2
15) EC 115 aa 8% 15
16) EM ws | 80 14
ig BS 51 -2

oM g_@ , ‘ ‘
Totsls ng" _ ‘Iﬁﬁ“ ﬁ"'
Aversge Gain 6,669 Percent Gain 13,5

4 "ﬂ:ia group umﬁ the "Ingtructional Tests in Arithe
nmotic.
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TABLE IX
I. Q's, Scores end Gain Made by Eighteen Pupils of Group

III (Control), on Schorling-Clark-Potter Arithmetic Test,
when Equated on the Basis of Their I. Q's, Forms A and B,

(1) (2) {3} {4) (%)
Pupil Xe Qu Form A Form B Gain
TIN LX] 13 " T

SiVE 122 73 78 -l
3)BB g1 29 33 &
4;EE 117 50 54 &
5)PB 100 406 42 -4
6)RBC 126 BB 53 -2
7)CB 106 38 30 -8
8)MD 84 58 i p %
9)JH 113 54 65 11
10)F0 79 20 19 -l
11)NN 107 42 54 12
12)TR 106 39 57 18
13)FH 83 35 53 18
14)VD 99 51 66 16
15)WF 109 54 47 -7
l6)Ps 104 31 34 3
%?gSL gg : 10 12 lg
8)VD : |
Totals ?%%‘ §§§" 96
Aversge Gain 5,333 Percent Gain 12.8%

It may be seen that the avercge gein of the "Experi-
mental™ group which used the Instructionasl Test Book ex-
ceeded the average geain of the group which used the flash~-
card machine by 5.556 points and exceeded the average gain
of the Control group 1,556 points,



. D : , ;-553.;':‘ :- ﬂ m m
In’ra‘blm W,VMmemmemkalm

an determined by Terman Gmp Test of Mental Ability.
'3?&?3.,_93 Xy A1 snd x:z show & comparison of the groups when
equated on the baesis of the mentel ages of the pupils,

In column (1) of esmeh table will be found the mental eges
of the pupils. In column (2} will be found the scores of
Schorling-Clark-Potter Arvitlmetic Test, Form 4, colum
{8) shows the scores made on Form B of the same test and
colunn (5) shows the gains mede on the test during the
axperimental period.

The elass represented by Table X used the flashesard
mechine, The class represented by Table XI used the
Instructional Tests end the cless represented by Table XII
is the "Control” group thet used no supplementery drill in
connection with the text. |
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TABLE X

liental Ages, Scores and Gain Made by Eighteen Pupils bt
Group I (Experimsntal),® on Schorling-ClavkePotser irithmetic
Test, whea Bquated on §g§ Bngizngrs@hair Hental Ages,
DTS

i =7 s 25 ]
AT 197 80 an 28
GD 153 25 24 1
B 193 75 75 )
56 160 71 71 0
KK 188 58 71 13
D 163 42 62 20
IH 155 46 28 -8

168 52 55 3
MA 152 13 14 8
MH 174 e &7 5
V8 169 51 52 1
VL 140 3% 59 4
MR 166 35 %6 5
6 182 54, 69 15
v 168 35 9 4
m 160 51 50 -1
Totals o - Eﬁ"

Average Gain 4,368 Pereent Gein 10%

*Thia group used the fissh=card mechine,



an

TATLE XI

leatal iges, Scores and Ceins Mede b Eigitqan Pupils of
Group II (Experimensal,” ou ﬁaharliﬂ@wglar' roiter Arithmetie

Teat, when louated ag-the fagéﬁ gf Their lentel Ages,

ormns | »

i R A A A NS S S g pecingi-sni

Pupil He Aa Form A Form B Gain
1 08 " 20 -3
81, 196 77 00 15
B 106 59 B0 =%
Je 190 46 48 -4
P8 181 41 52 =G
G 167 57 70 15
AN 161 53 55 2
PB 151 56 21 -4
EP 190 46 53 7
441 150 86 30 &
GC 176 59 70 11
HH 169 &4 62 -2
AD 143 28 A5 25
M8 ie6 538 34 -l
EG 179 88 83 14
j 171 é6 ' &80 14
gg lg@ 56 S8 2
Totals : 5%%“ -

Average Gain & Peroent Gain 8.4%

: ¥ This group used the "Instructionel Tests in Arithe
metic,.
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TABLE XIX

Hental Ages, Scores end Gaian.ﬁaﬁe-ﬁg the Pupils of Gwéup
TIX (Control], on SchorlingeClark-Pother /rithmetic Teat,
when Equated on the Bn&ii :gatgair‘%au%al Lges, Forms

e ool g A

i 166 b 1S g p 3
¥ 198 75 78 wl
BB 153 29 b3 &
i 9 190 50 54 &
PB 1al 46 42 e,
BO 188 85 8 i
B ez 38 30 w3
D 153 58 7 18
R g 187 64 8o  § 3
by 153 20 is el
it 73 42 54 8
R 189 39 Y/ 4 ia
H 140 38 88 8
D 166 o1 é6 15
Wy lag B 47 -
Rg 169 81 et B
% 159 10 iz 2
Poteds ?%%“ ----- ' ég

Averege Gain 5,535 Pereent Galn 15,80
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Table X shows an average gain of 4.388 or 104 for the
fleshecard machine, Table XI shows an aversge gain of 4
points or 8.4%, for the Instructional Test Book and Table
XII showe en average gain of 5,550 points or 12.8% gain
for the "Control® group. ' ¢
I% will be seen from theso tables that the aversge
gain of the "Control" group ezséada the average gain of
nental® fleshecard group by 945 points and exe
coeds the aversge gein of the group that used the Instructione
al Test Bouk, l.838 pointe.

Lga%,

Another comparison of the groups hes been sttempled
in Tebles XIIX, XIV and XV, Yable XII1I represents the class
that used the flsshecard machine, Teble ZIV representa the
¢lass thet used the Instructionsl Test Dook, and Table AV
represents the "Jontrol® group thet used nc supplementery
test materiel in eonnection with the text., RPighteen membere
of epch class were chosen that hed epproximately tﬁe sane
geores on Fern 4 of the SchorlingeClerkerotter Test, TFor
@gxampnle the Tirat pnpils'in the threes tebles mede snores
on Form A, of 75, 74 and 76 respectively.
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TABLE XTIX

Seorss and Celn lede by Bighteen Pupile of Qroup I
{Experimental) ,* on Sehorling«tlark-Potter irithmetic
Tent, vhen Ygueted on tho Bosis of Seoves Hede on

Fora A

Pupili Form A foim B Gain
nr- Ki) 73 1]
KK 88 71 13
EC 54 69 : 16
ol ve 4453 b1
Ml Be 40 «18
gg 51 50 -l
Lo - 61 11
JH 46 58 -}
K 48 a8 20
b 48 47 S
Bw 89 &7 &
511 &7 81 14
VL a8 59 &
MR 53 48 &
KR %0 55 5
¥y ! is -l
Ma 14 1
N 0

Totals : Yoy

Average Gain 54277 Pereent Gain 12,87

* Thig group used the flashecerd machine.
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TABLE ZIV

Seores end Galos Mede by Bighteen Fupils of Croun II
{Bxperimental ) ,* on Sehorling=-Clark«PotSer Arithmetie
Test, whon kqueted on the Dagis of Seores Made on

Porm A :

SEeEEEEgENaNaEE
S

e
¥

Gain
15
1l
is
10
a
i
w15
-l
7
-
-l
2
wl
]
0
4
23

s
Seessnresuarergssay

Avernge Geidn 8,111

§
:

B 7.2

-

* Thie group used the "Instructional Tests in Arithe
netic.”
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TABLE XV |
boores and Geln Mede by Pupils in Gwoup I1I (Contyrol),

on the Schorling«Clark«Potisr irithuetlc Test, when He
quated on the msis of Soores lade on Foim i

s o 3 0RO R AR P T O 5 B Ny

Pupil Form &

N i) ki B -1
D &8 71 13
5C 85 B3 -
wr 54 &7 -
JH 54 85 11
D 81 86 ib
ME 80 G4 &
Vo 48 64 18
28 &6 42 -
N 42 654 18
TR 39 87 18
¢RB 28 50 8
FH 35 55 i

_R& a1 24 3
B 29 39 &
Fa 20 19 -l
13 13 14 i
8L

Totals ?égm ﬂk%"' “ﬁ%"

Averoge Gain 5,338 Pereent Cein 12,87

Table XIXIX shows that the flashe-gerd group mede an
average goin of 6,277 points or 12,883 Table XIV shows thet
the Instructionsl Teat gruﬁp nade an sverage geln of 3,111
pointe or 7,20, end Teble XV shows that the "Centrol® gyoup
mede an average gein of 5,338 pointe or 12.8%.

I% will be seen thet the average gein of the "Control"
group axuuegs aversge gein of the fleghecard group by 056
points, end exceefs the sversge gein of the Instructional
Test group by 2,228 pointse,



Finel Summery of Findings |

The "Control" group mede the greatest averasge gain in
all groupings except, when thay'wtra grouped on the basis
of intelligence. The Instructional Tests furnished the
next greatest gein, with the fleshecerd group last,

An aversge of the evereges, glves the "Control" group
an eversge gein of 0,338 points, the Instructional Test
Experimental group sn eversge gein of 4,760 points, and the
flashe=cord Experimental group en aversge galn of 4,545
peints.

three classes used in cerrying out the experiment, with the
exceptiun“ar supplementary drill which wes the varieble
footor.

| The faectors which the writer tried to keep equal throughe
out the experiment were: all groups hed the seme tescher;
the seme assigmments, test, texthook, and the seme type of
recitation. The experimental group hed less time for setual
study on the text, during the twelve weeks beceuse of the
three minute drill period end probably two minutes making
thelr records.

The time for the axyariment wes oo brief. Pupile had
fixed hebite and the emphasis, in the Experimental groups,
of proper methods, such ss knowing the ccmbinetions insteed
of counting them up, probably had s tendeney to slow up



e
their speed. The one hundrod-elghty minutes 4id not furnish
enougn time for them to chengs the hebit 2nd acquive any

degroe of speed with the new hebil, This yyaﬁably explelos
the lose in scores made by meny. Another indieation that
would seem to meke this true, is thet the flaghecard maciine
in nearly mll ceses mode the least showsbla gains, and offered
the lsash opportunities for dad mﬁm&s of computetion.



CHAPTER ¥
FINDINGS AND CONCLUSION

The findings of the a@gﬁy are as :nllewa:

1, The aversge gein of the "Control" group excocded
the averege gain of the "Experimentel groups when the gains
of the entire classes wers averaged.

2. The aversge gein of the *EBxperimental™ group,
thet used the Instructional Tests, exceeded the aversge
.gein of other "Experimental®™ group end the gedn of the
"Control® group wﬁﬁn grouped on the besis of I. Q's.

%. The aversge gein of the "Control" group excecded
the asvercge gein of the "Experimental™ groups when grouped
on the basis of the mentel eges of the pupils,

4, The sverasge gein of "Control" group excvecded the
aversge gein of the "Experimentsl”™ group when grouped on
the basis of the scores mede on the initisl Schorlinge
Clerk-Potter Arithmetic Test.

5, Uhen the everages of all uﬁ thes groups were
averaged 1t was found that the gain of the “ﬁantroi” group
exceeded the gains of the “E;parimgntalf groups, and that
the gein of the group which used thelnatiuutiaaal Test
execeeded the gein of the group thaf“uaeﬁ‘th@ {lash=card
machine.

o8



The results of the study seem to justify the follow
ing concluesions:

1. In the opinion of the writer, the mumber of
pupile used wes too sﬁall for the results to be considered
eonelusive.,

2« The time used wes too short to allow the pupills
to chenge from old habites to new and develop any emount of
speed and acouracy.
| S« The resulte indicete that the "Instructional
Teste in Arvithmetic” is a better drill device than the
Tauto=Tlashecard® maehine.

4. The results indicste that drill has been pufficiently

provided for, in "Schorling end Clark Modern lathematics",

&, The results would peem to indicate that the time
of day has very little, if any, effeot upon a punil's
ability to work arithmetic.

6+ The faet that the eversge gein of the "Control"
group exceeded the sverage geine of the "Experimentel®
groups is, nt least, evidence thot more study should de
mede of Supplementary drill in connection with the tecche
ing of arithmetic, -



TERMAN CROUP TEST OF
MENTAL ABILITY

For Grades 7 to 12

Prepared by Lewis Nl. Terman, Stanford University, California

EXAMINATION: FORM A

TIN5 e R it SR B T el T L S D T e M (2

First name Last name
zieBovioreitl.s v o iGrade. o Highier Low s s n i ik
S Ave lastibicehday .0 Dateof birthday. b - v s
: g ¥ . Month Day Year
A e of City (DF COUBER) 5 vienms s 1000 b3 s B sir g 6 P T realis o e

B N e otschoollm e T T S e L e D
N e OR thdeher s I o g oo B0 e b e B oee e
e Iate Off Bhns e CATNABION, i1 s oy b At s s s e s DG b

Month Day Year

Do not turn the page until you are told to.

TestT Score | ReMarks or FurTHER Data

1. Information

2. Best Answer

3. Word Meaning

4. Logical Selection

5. Arithmetic

6. Sentence Meaning o

7. Analogies

8. Mixed Sentences

9. Classification

10. Number Series

Total

Copyright, 1920, by World Book Company. Copyright in Great Britain. AU rights reserved. TGTMA~32
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