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CHAPTER I

-~ INTRODUCTION

The testing movement in education has led to
a large number of changes in the method and the materials of
teaching. This is especially true’in thé larger school sys-
tems where it is possible to be somewhat progressive begaugo
finances are available to a limited pxtent. One of the most
common practices in thg large schools which is a direct re-
sult of the testing movement is the orginization‘ofVclassss
into homogeneous groups. The method used at Central Junior
High School, Kansas Gity; Kansas; is as follows:

Each student is given a battery of five
standardized tes?svand frop the-@ata obtained he is placed
into the group for which he seems fitted. In case ofvdoubt;
the teacher's estimate of the child's ability, plus his score
on the tests; deterqines his clasgification. The tests used
are:QSStone's Silent Reading Test; Van Wagemen Georgraphy
Scale; Buckingham Scale for Problems in Arithmetic; and Otis
Self;AdministeringvTegt of Mental Ability. - These tests are
given in the spring to all chilgren who expgct to enter Central
Junior High School the following fall, They are given at

Central Junior High School by an instructor who has had special
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training in testing and six years' experience in actual
testing and the use of standardized scales. Using the

results of these tests, the children are put into one of
B3t P

nine groups which are known asQ 21 --‘22
26 .31 . 3 - 33 This method of grouping is followed in
clagsifying the members of the geventh and eighth grades,

The method used to determine the number that shall be in

qach group is that of dividing the total number of pupils

enrolled to teke a particular subject by the number of

classes which can be formed for that subject. For examples,

ﬁhere are four-hundred-seventeen (417) pupils who must take
eighth grade arithmetic and the schedule of classes permits
forming only twglve (12) classes. Afte: dividing the number
of pupils by the number of classes, sbout thirty-six (36)

pupils are put in each group. Thersfore, the thirty-six (36)

children making the highast score are placed in the 21 group;

the next thirty-six (36) are placed in the 22 group; and the

division is continued until all groups are filled. Ordinarily

there is only one class for each group.

| It is necessary to state here that there i1s in

the school a group called the accelerate group which is composed

of those having especially high I.Q's; and children who have

been recommended by the teacher for this group. These pupils

are given the opportunity to do the work of the seventh and



-3

eighth grades in one year; and at the end ofvthe year tbey are
promoted to the ninth grade if their work has been sgtistactory.
If it has not been satigfactory; they are reéuired to take the
regular eighth grade work.

‘ ~ Sometime during the last six weeks of the school
year, a 1ist of the seventh and eigpth grade pupils“is submitted
to eaqh of four'teacherg whg is expec?e? to cheqk each child he
has taught during the year and recommend any changes in grouping
which he deems_ngcessary. ‘Pgless such a recommendation 1s made,
the pupil remgins in tye“same group the {q}lowing.year. It is
customary; however; fof a teacher who believgs that amchild is in
the wrong group to“suggesﬁ to the chairman of the Mental Tysts and
Heasuremgnts Com@iﬁtee that the child be retested. If the schod;
ule of classes permits, a change is made. Most of the changes in
grouping should and Qo take place during the first or zecond gix
weeks period of the school year. The year consists of thirty-six
(36) weeks which are divided into two semesters. Practically all
subjecte are full year subjects? Since the number qf clasges and
the number of teachers are limited; & child who fails in the first
half of a full year subject must contipue with the class uptil the
en§ of #he.year. A@ theuené of the year he pagees-gnd goes on
with the next unit gf work gf_fails ggd dqsg tﬁe entirg yea;fs
work again. This is undesirablo; but under present conditions, a
necessary evil,

There have been many statemenjs and_some‘experi-

mentation in attempts to evaluate the effect of homogeneous group-
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ing. One measure of the effect of grouping is to be obtained by
actual peasuremgntvqf the re;atiip prggreeswof the vqgiou§ groups
ip pggticular supjecta. wThg w:iter‘qg @h;shtheaig ?s interesﬁed
gspeci&lly in‘thg teachingﬁgf mg?hgpgtiqs and in homogeneous group-
ipg ag it relates to the ef{egtive§eg§ of ;nstru;tiqn ;n this sub;
Jecte He; the;efpre,_a@teméted to ascertain the gains made by
the three groups of eighth grade pupilg_inyarithgetic. These

gains will be estimated from the results of standardized arith-

metic scales,



CHAPTER II

- RELATED -STUDIES -

S. S Colvin,‘formerly profegsor pf expe?imeqtal
baychqlogy athrpwn’Qniygrsiiy,ucar;ied qgtlan_expe?imént;_witkl
the aid of one of his classea;‘in 1922;»somewhat similar to this
study. Before the studants were permitted to do the actual work
of the experiment Professor Colvin gave them very careful train-
ingin the gdministration of»@eptg; and educa$;9p31 ﬁests. The
trgining was giyep in @he spring and the fcllowing fallmt§eAplasa
was sent tg“var§oua th?e Islgnd”copmu§it§as ﬁo«make th@ survey.
Colvin makes the following statement as to the object of his e;;
pgrimen@: "The purpose of the §r§ig}e is to Present the sigq}ﬁi—
cant data bear}ng on tbg relaiionsh#p exis@ing between capacity
as indicated by I.Q. and_actual achievement agvindicated by A.Q."

In grades five to eight inclusive, the Natlonal
Intelllgence Test (a) end the Lippincott-Chapman Test (in read-
ing and arithmetic) were used. In the lower grades, Otis'ﬂfri—
mary Intelligence Scale and Haggerty Reading Examination, Sigma I,
wers used.4 Individual‘Sgorgswop'the intelligence ?ast were con-
verted into M.A. and thevindiy?qug;linte%l§gence ngjients vere
founds The scores on school products tgsts were'convgrted'into
pedadogical ages and the individgal Accomplishmept Quotients were

found by dividing the pedadogical age by the mental age. Thus



an I.Q. and an A.Q._were‘found for each pupil,

Thgﬂdata rgvegleé»pyw?hﬁ various projegts }n
regard to capacity ggd gctual‘acgopp}ishmgnt‘werovin glqse agree-
ment W;th the resu}tgvg;venwby Murdgﬁg ??ohfogndmat Punabou School
in Hepglulu high negative correlations to exist in a mental and
educational survey of fou:;pundred;£§fteen‘(415) pupils. The r
for tﬁg I.g{ and the rea@%ng A?Q. was ;.45;_apd the r for the I.Qe
and the arithmetic A.Q. was ;.73. ~ The result of the Brown Uni;
vergiiy study shgws & range from just about zero correlation t{oa
very high negative correlation Of‘;GTI’ ;n fact, the conclusions
were that»increasea }n I}Q.“we:e agcompan?ed py decregsesmin AdQu
and tbgt on ﬁ?e“vholevpgyi¥s having I.Q.'s aboye e;ghty;five were
not working up to papgcity; and the greater the inte}ligance of
the pgpil; the less he actually accomplished, Colvin says thai
this study is a striking portrayal of the fact that'superigr chil;
dren are not working upvto the?r'cgpaciﬁy ang‘ﬁhat 1gss\gi£ted .
children exceed both normal and superior groups in d@ing just about
what one 1s justified in expecting of thems A possible explanatim
’of this‘may be phatvgxisting aﬁap@ards‘of achi@yement in the Rhode
;slané'cqgmgniﬁies ayq_pettgr suitg@ t0 the alow pupils and under
such égﬁditions the superior and normal children develop habits that
are not conducive to etudiousness and ipdustry.

Katherine Murdock2; Director of Educational Re-
search; Punahou School; anolulg; Havail, in her experiment, vhich

she calls the Accomplishment Quotient-Finding It and Using It,



gives the results of a mqntgl and educatioral survey which was
madq.§uging the winter of 1921 in her school, Punahou School
is & private sghool'attgnded by mgétv' of the white children in
Honolulu, About 10% of the school populetion 19 Oriental and_
207 s part Haﬂa%@ap;wbutvthe autgo?.sﬁgtegbtyere is no signifi;
cent differencgwié intelligence or school ettaimment in the
three races representeﬁ in the schoél.,
| ’ ) The National Intelligencs Testa Form A and Bj
Thorndike-thall Reading Scale, Form I° and the Woody-LcGall
Yixed Fundamentals, Form I were used in grades III to VIII,
From the resulis of these tests, Murdeck obtamned the Intelli—
genqa_Quotaent by dividing thelmenﬁa% age Qf egghmchildhbymhis
thonological age; the Spbject ngt;ent:was obtaine@ by“divid;
ipg;théwaubject agewby'thg.chronolpgicgl gga;mapd the Subject
.Accémplishmenf Quotient was obtained by dividing the subject
age by ﬁhe mental age. ﬂngrdoqk"w;shed to use these three
guofiepts for the fo}lcyipgvreasonsak lReplgasifieaﬁion of
pupils; enlightenment of pupils and teachers; and for further -
testing‘of special chases brought to light byvfhis igitial group
of testse The rgsults of the_study are: Qorrelationg between
Intelligencs ngtiggté andwsubject Quotients are ﬂegaiive and
largg ?n amogn£g cor?elaxi?n Beﬁween Intelligence Qudtignt and
Reading Accqmpliehment Quotient is ;.45; between I.ntelligence
Quetient and Arithmetic Accompliahment Quotien# ig ;;73.
Murdock believes that the chancee.are very:gregt that §mboy or

a girl of unusual mental ability will not achieve in hie school
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work as much as his mepta} age ya;rants. The qorre}aﬁiqns
bgﬁween Intelligencgwguot§ent§ and_Su?jeg@ Quoﬁ;ents show
tﬁat the ?rightgr pgpil§ are agﬁiéving“more ?han t?g othe;s;
but they‘gr? not wo?king to tég liwit“ofitheir mental capac;ty.
* Murdock bgnéludes her vork with the following words: “Certainly
the resulis which we have obtained ao show loafing bi the
brighter pupils and emphasizes the necessity for our doing
forcing where it is necessary." Shg g}so believes that the
backward pupil is morp likely to0 be accomplishing all that his
mental aﬁility warrants. )
| Thesa studies are baged on the accompl ishment
quotient techn:qua to whmch Kelley and others make ob;ections.
A number of studies have peen made in this field and a few
excerpts will be given érgm two such studies, - _
o The Misleading Accompl ishment Quotient; an
articla ?y~ﬁﬁlson3 of Ohio'University, contains the following
statement: "Certain assumptions that are at least questionable
are involved in the use of the accompllshment quotient.- -~
They are, first, that thers is a‘genara; ability which can be
made the sole deterpinant of school accomplishment; secohd;‘as
a cqrailary; that gﬁécial abilities and qual@tative differences
in ability do not exist; and third, that this general ability
can ye qompletely.statsd by a simple tigure."’ Wilsoh’s con;
clusions are: ."1. The gnr?ligbility of the medsures upon whi&h
the accompliehmenjb quotient“is ‘paggd alor;e is st__szicient to

account for the negative correlation between intelligencé quo-

tient and accomplishment quotient,



) 2, Since 1ntelligence éuotient is not the
gols determinant of possible achxevement its use in finding
the accomplishment quotient results 1n too high an expecta-
@;gn for bright pupils and too0 low an expectation for dull
pupils,

3. Conclusions based on the use of accomplish;
ment quotzent are misleading unless they take into account the
reliability of the measures, the validity of the measures, and
ﬁhe part played by the factors\determining_the'intelligenco
qﬁotient in school achievement under conditions of maximum mo-
tivation." |

Herbert Popence”,

_ A Stat#sﬁicién‘in Los Angeles
’4GitY thools; in his study, A Rgport.of«certéin Deficiences of
~ the Accomplighment Qnotient; states! "In -so-far as ﬁay be
‘judged f?om the results of the study the adminiatrat;vn use
of the accomplishment quotient is-opan to serious criticism."
Symondss, in his book on measurement in second-
ary education;_gtveS»a summary of a number of studies made on
homogenaoua~grouping according 1o abllity or intelligence quo;
tient, ‘Hg believes that the évidence concerning progress of
homogensous groups up to the pressnt ié notdat all conclusive.
The first study 1is by Moyars. In this he com-
pares the achievement of high achool,students'who were grouped
into classes according to their standing in intelligence tests
with pupils of like ability who were taught in mixed classes.

The total number of cases used in each group was about fifteen



and therefore theygeaulfs are suggasiivg only., In algebra the
segregated superior pupils did no better than the unsegregated;
but the Latin segregated superio; pupils made better scoies
than the unsegregateds Moyer concluded: M“In order to judge
the'value o£ segregation we must compare the achievemenﬁs of
?upilg who#are‘in segregated'claages corresponding to their
ab}lixy qith simila? pupi;§ in mixed'clgsses. i When we make
the comparison we find that the superior and gedium pupils
appear’to dg somewhat better inlsog?eggteﬁ than in m;§ed classes,
The inferior pgpils,.however; do,nof appear toﬁbenefit by segre;
gatign 80 far azs their scores on the standardized tests are con;
corned.” | ) N
Keeneg7 made a study in %924 in the Chicago
schools. He explains: "We’have no control experimept on homo;
geneous groﬁps to report, but we shall prasént conditions and
results of actually clagsifying junior high school pup}ls into
groups which are more or less homogeneous as to ability and
needs.” The Otis' Classification Test was given to all the
pupils and these scores were the sole basis of classification
a8 there was no other data évailable, Each grade was d;yided
ipto classes by taking the lowest torty for the low class, the
next forty for the next class, and so on. Keener states: "In
the beginning, some of the Junior High School principals and
| teaéhars were skeptical as to the value of the‘test results
and the grouping, bui after nearly two years of trial they al;

most unanimously consider homogeneous grouping the best means
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of caring for individual differences under present conditions.
:M; ;‘; ) ;v; - - - Homogenaous classification has made it
eaaier to fit the Junior High School o tho pupil and until 1t
is possible and feasible to use a superiorudevice, it will answer
the need better then heterogeuoous grouping,.”

A study vas made by Theisan in the Cleveland
schools on yhe relativesprcgresg~o£ VII-B groups sacﬁioned on
the basis of ability, The pupils had boen given the;Illino;a
1ntel}1genoe test eaply in January. The resulis were utilized
by the Junior High‘School principals in arranging them inte
VII;ﬁ groups of different ability as thgy entered Junior High
School January 3lgt.- At the end of the semester ip Jﬁno; an
offort was made -to determine the achievements of the¢diff9rent
sections_in sach school. The-pupilé wore tested with the Stone
Reasoning test in Arithmetis; the Monroe‘Reaﬁing Test; Form II;
and the Charters Language‘Test. ‘After_the results of‘ihg tests
had beenktabulaﬁed by classes;vthe,recordstere'arranged according
to the class intelligence scores All classes with an intelligence
scora o: eighty;twa and up were-placed in Group I; betwaen—seveu;
ty;two and eighxy;ﬁwo in Groupillf between sixty;aeven=and seven;
ty=-two in_Group“;II;’batween~sixty;two and sixty-seven in Group IV;
between-fifty;six and siﬁty-two in Group V, angd below,fifty;éix in
Group VI, The number of claésea in thg,different groups ranged
from nine to fifteen, Fourteen schools were testeds Theisen

found that the brighter groups made greater progress than the
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dul;er groupss The”avefagg class of high intelligence was in

no case lesg than three gemgsters"ahead 9? the average class in
low intelligence, There wag; however, considerable difference in
the achievement of classes yaving thé sgme’aﬁiiity. _ It'is his
bo}ief then thats ”Grou?ing’by inpol%igsncg‘or men@al qaturity

~ does not eliminate the gecegsiﬁyrofwgqod teach%ngvto brigg out

thg pes§ results. ?éualwor approximately;equgl.intelligenge

does not meanuequalhscho}arship. . Some low intelligence classes
did better than others of high'intelligepce."

In the March issue of thevJournal of Fducational

Resaarch9 1s”an editorial onmhogogegoouq~og‘nonfhomogenepus group-
ing which gtate; that the purpose of clgssifying school chi}drgn

is to"bring toggtheﬁ pupils who arpvoqualiqr approximately equal

in abili$y in order that common instruction may be given, The
writer cites a achool system which qbandonad homogeneous grouping
because the teachers and the administration found its undesirable
results far outweighed its advantages. For seven years the spventh;
eighth and ninth grades had been classified oh the basis of the
praviousiygarsf average spho;astic standing into foqr groups of
-varying'ab}lity. Few; if any intelligence tests had beep giyen.‘
Tha plan of homqgeneyua grogping had bgen apaannedLbecause it seemed
to have two desirable features while its gndesirgble features were
said to be nine in number. The desirable features were: The plan
worked fairly well with the middle 50% of the pupils; and the upper
~quariet covered somewhat larger amounts of subject;mattgr. The

undesirable features were:! The pupils in the upper quartet de-



' penée@ qg'vérsaﬁiiixy ané clevernegs rajher ﬁhan hard“work;
this group developedmanobb§§hyesg and ego#ism; the pupiig in )
the‘lowga#'quartet mede little effort; to many; the opportunity
| ofﬂgattingﬂinpowyigher groups made powappeali parents did not
un§erstand the schem9 andinagged.the childrenvwho were in thg
lbyar groupé}-mteacge:s fayqrgd:the stroggar and e;ighie§ +he
weaker séqtiqns} such clagsification is gndemocratigg since

it is impossible‘to give;thg samé work to‘all sectigna; thq
~Pupils in the lower sections enter High School handicapped%i
intglligencg tests show @igy'mental ability.amgng some pupils
Whose scholastic standing is lowe These points, however,
yerely‘§ring out tye~fu§dapgnta1_fact t?aﬁstha”prgblem éf doing
?ffeétivergchool work is not solved by clgssif;cgtion. There
should also be a modification of mofhod; an adjustman£ of the
curricular offerings in terms of the ability of these different

- groups, and the admipistration of the whplebacheﬁg wisely. Clas;
sificatipn is but one means to the end éf péfryipg for individual
differences in children and it is of 1little value of all the

other means to this same end are disregarded,
' 10

S Richard D, Allen copsiderpd the probiem of
claas;fication.frqm gnothqr gtandpqint.‘~ It ;s wel1 yorthmhilo
1o note the‘£91lowing qudtati?n from his»study on some negleqted‘
problens in qlasaifying High School pupils: '"A classifiqation of
pupils according to intelligence in the 5nn}or h;gh schoolg as

well as in sonio; high schools should be more than a mere admin-



istrattve device to 1ncrease the efficmency of . instructlon.
;t»should be a means by which problems can be isolated, studied,

and _solqu---at first'tentgtively, but as time goes on with

greater accuracy and assurance. A guidance program in these

schools, which made use of ipdivi@yal pgycho;ogiqa}land~educa-
ﬁional measurgmentswforvpurposes of ;ndiyidgal guidance as well
as for/efficient‘}patrucﬁiog;;-such a pgograg~wi}1 prove an
§mpprt§nt stepwtoward the solutibn of mény of our mos£~dif£1cu1t
educational problems.” - ] N _
| Ferguso 11 of the Univer&ity of Wisconsin ob-
tained data from the schools of Wbst Allis Wisconsin, while ho
was Diregtor_afﬂ??ugg?ional Measurements in VWest Allis., The
, effegt 6f classificgtigg upon pupil promo?@onrwasnoonsidared._
Hg wanted to find;;fwélassificgiien agd proper gtgde p%acgmant
of pupils reduced the number of(fai}urgs. ?hg percent of
failures was recorded for_the period of nopr?}aasif§ca§ion gnd
for thewperied o; classifica?ion.\ The s?andar@s qf p?ohotion
were the same fox:both periods. The e#ppriment was cgrried out
vinygrgdas-! throggh:ggl,m Thggpegscgnel of the teaching staff
duringlﬁhe”twp periqu wa.g practicglly’thaﬂsameg ?he pqpils
were glaasifiedviptohthree intelligence-quotient groups, de-w
noting Qull; normal anﬁ bright pupils.Ferguson found that the
classification of pupils into‘homqgenoous grqups~gccord§ng yo_
ability tends to reduce the failures. Proper grade placeuent

and classification reduced mal-adjustments,'mental and educationd
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overfngenesa and under-ageness, and resulted in a better educatimal
product. ) \
| Odell of the Univer51ty of Illinoislz made a erite
ical _study of the measures of achievement relative to capacity,

He gives his purpose in making the study ;n the fgl}on;ng words
"The use of measures ofdachievement nglative to"capacity hés been
one °fv?h° mont enﬁhusiastically~regommgnde? and nide;y qmployed

procedures that have arisen in connection with the standardized

fore, appea:e@;wortnwhilewto deYnte nhig bu}leﬁin ?9 a critical
-atudy of measures pf achievemeny relatigé to‘capacity.“ )
 Chapter I of the bulletin gives a definition of
the measures of achievement and intelligence such as mental age,
aﬂhievemeni age, educaiional age, 1ntelligence quotient subj ect
quotient, gcqgmplishmentiquotiant, and other similar terms 1n use
among ednc{a.torn, Themn?nt chapter contains a.historiqe.l account
of the origin of the measures. Odell's concluding statement in
thg cha?ter ig: ”Praaent prncnice mey be summanize@ by ggy%ng
that the achievement quotient suggested by Monroe, and its synonym;
the original accomplishment quotient of Franzen are widely used
the subject auotlent the educational quotient and the accomplish-

ment ratio somewhat less so, and the others rarely or not at all.”
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Tho mari ts and demerits of the various measures

are presented in chapter’III. _Quotient measures are o be
recommended chiefly because their use is already much more
_common. After a crztical consideratlon of the suggestions
of Ferguson, Peters, Qtia Symands and Nygaard, Qdell finds
that Symondg' index of'effort_is_the only one which has much
practicaltmerif. ?he yalidiﬁy of most ﬁuotientvmgasures is
1ow be;augg the units of measures used ;n computing the éuotient
ars not equivalgnt.’ Odellisrparspna; inyestigaﬁionwand his
review of studies of reliability of méasures of achievement
relative to capacity lead him t.o conclude that their relia-
bility isuent}rgly unsatisfactorye He says: "Indeed their
reliability ig so';ow/that‘it is recommendeg thaﬁ tpey'heyer
b9 emp;oyed fqr the diagnoais; classificatign; or other treat;
ment of individual pupi;s except possibly when they are Pased ‘
-upon the combined reaults from several group tests or one 1n;
dividual intelligence test, .

| ‘These studies and many others which may be
found in current literature advocaie the practice of homogen;
eous grouping and céli attention to thg fact the technigue of
homogeneoué grouping stands in great need of improvement. The
work of the educat&r is to devote his time and éfforté to im; |
p?oving the practices  Thers should be no thought of discarding

it when in spite of poor organization it has shown good results.
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CHAPTER IIX

THE PROBLEM AND THE METHOD -OF PROCEDURE

----- - W e B W B W m W s W s W W

Tpe prpblem ig: A qompa;atiye_gtudy¢of the
scores made by three levels of eig?#h grade aritimetic students
of Central Junior High Squol; Kansas City; Kansgs; in order to
determine the spaeg; accuracy; cbm?rghensionl%and reasoning of
each level_in 8o far as thess elemgnts are measured by the ‘
Conmpass Diagnostic T‘ests‘in Arithmetic,  The problem purports
te give the amount éf gaiq of egch group and t9 discover the
grbups‘vhiqh make tpeﬂgtgatgr“gainn in tye variou§ testg, The
atudy»is"pased on data obtained from four tests given"for the
purpose 9f determipingwthe spegd;_the accu:acy; the‘compreh?n;
sion; and the reasoning gb}lity of each group. The #es?a usgd
were tesis ;v; Ix;VXVII and XIX of the Compass Diagnostic Tests
in Arithetic. Test IV which deals with the division of whole
numbers»ig a sixty minute #éstmand was used to test thg épaadv
of the three groupss It was necessary to/divide the period for
giving this test into two class gessions. Test IX: Addition,
subtraotioh; and multiplication of Qecima}s‘is a twenty minute
test; given fof the purpose of_tgsting t@a‘accu?acy of the tyrae
groupé. Test XVII: Problem analysi§ is a thirty-five minute

test énd was used to test the comprehension of the groups.
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Test XIX: General problem scale, another iwenty minute test;
w28 given to test the arithmetickreasonipg of the groups.

) The tests were givgﬁ on consecutivo_dgys;"bq;
ginning February the g%hﬁand ending February theHIOthg and all
groups were tqsted_op theusame“daya with the same tests.‘-The
21 group was a sacondlhour class- the 24 group was a first
| nour class and tha 33 group was a fourth hour class, ?ho
school day begins a$ 8‘30 A.M. and ends at 2:35 P.M, There
are”five class periods of fi:ty~five minutes each. The lunch
pafiod begins at 11;50 AN, and gndshét 12:30 P.My Hours
four and five follow the lunch period, _

The groups were tested twice. The initial
tesfing took place the week of February the_gth and the final
tosting was the week of May the'léth. An interval of three
months existed between the giving of the two tests. It was
necessary to usefFo:m A of the Compags Diagnostic Tests in
. Arithmetic both times because it was the only form publiehgd
at that times, There was no discussion of the tests at either
testing and all of them were graded by the same instructor.

23

Group 24 and group 3 were under the instruction of one teacher

and group 21 was under the instruction of another.



TABIE I

—

The Scores Made By 2 Grbup on Tests IV, IX, XVII and XIX, of

Compass Diagnostic Tests.

 Pupil Tost IV ' Test X .  Test XVII .  Test XK
| Initial Fimel ' Tnitial Final ® Initis]l Fimel  Initial Finel
R. A ’372 389 59 ‘ 69 50-1/3 72 ) 10 9
.Ge B. a2 25 39, 57 60-2/3 ¢-23 1 9
. B. 365 368 180 . 184 66-1/3 | 71;1/:.5 14 14
R. Co 569 }.97 122 129 47;2/3 27-:1/3 10 14
E. D, 180 19; 82 120 53 ;g‘ 12 1
Ho He 341 350 78 9 52-1/3 '59;1/"3 1 12
PoH. 39 38 9 118 g7;1/§ 12 12 14
oK. 361 364 1% 120 58-1/3 0 1“1
D. Ko B 34 | 1:7,8 140 69-2/3 65-2/3 14 12
AdM, 323 ‘.'3'39’ 94 132 é§;2/3 72;2/§ 15 13
DoN. 34 406 12 157 3 | 74;1/3 14 14
R Re 50 201 s 12 28-:2/;? 72 13 15
PuSe 373 Sat; 11"3 113 3'4:1/3 2 14 13
Re To 326 336 11::, 102 64 ‘&;1,/3 9 14
I. V. 323 343 80 131 64 72 1 13
Te We 381 401 19 143 52-1/3 67-1/3 10 14
P.W. 296 325 133 1M 8-2;2/’3, 71;1/3 14 15
D. W, 263 772 121, 142 65 g?_ ) 15 12
Te W 339 352 123 142 6 T-2/3 14 12

Ke Yo 269 265 121 12 68 58-1/3 13 12




TABLE II

The Scores Made by 24 Group on Teste IV IK XVII and XIX, of

Compass Diagnostic Tests

- . Test IV . Test IX Test XVII | Test XX
} Initial Finel ¢ Initial Final ! Inital Final : Initel Final

R R I 8 5% s 13
Re Ae W 07 130 44;1/::, 24;2/5 12 9
2.8, 32 3 146 “s M0 69-2/3 1 15
Re Bo 322 353 108 116 37-9/3 41-1/3 11 1§
Me D, 333 ‘;431,1 93 1?,; ;5-2/3 5:1-‘-2/,_“3 12 13
D. E. 325 319 158 157 57 73-2/3 1 13
E. F. 3 308 125 129 50 55;?/3 13 12
Koo 39 20 164 14 5 . P 13 14
ez 3 15 91 o e 9 1
He Jo 343 ;;; ‘1“‘6"1 165 65-2/3 66-2/3 15 15
Mo Ko qu} 294 151 150 35-1/3 61-1/3 14 14
E. L. 299 },17 148 134 9-2/3 a 11 13
As M, 542 263 | 1"54 163 | 53-1/3 70-2/3 13 1;
Wo My 347 379 108 112 31-2/3 35 8 1
F. M, 301 : 321 1;3 118 38-2/3 53~2/3 16 1
As O, 332 355 - 104 118 55-2/3 67-1/3 12 12
G. P 31 335 117 126 56 .68 13 15
C. Re 300 313 135 o 46 66-2/; 14 14
Me 8o 379 401 143 173 72 . 74;1/3 13 12
He S¢ 213 265 107 119 33-1/3 31-2/3 10 9
Le Te 374 374 163 161 ;.9,2/3 67 14 13
Ao We 29 230 8 96 37-2/3 52 13

R. Ve 260 239 5 39 50 50 9 9



TABIE III
The Scores Made by 33 Group on Tegts vV, I, XVII, and XIX, of

Compass Diagnostic Tests

7 Test ¥ P Test X 1 Test XVII 1 Test XIX

Pupil ; . ; , .
: Initial Final ; Initial Final ; Initial Final : Inital Final

LB oW W s 1 B3 1 9
J. Ce 264 256 0 122 22;1/_“3 44 6 7
Ce Co % 37 a 80 39 32 8 6
A Ce 253 276 99 | 11}_ 51 w;z/é 10 10
Le Ce 12? 163 59 77 30;1/5 },1;2/3 6 8
Ce De 289 286 | 14 98 52;2/5 27 T 8
Je . 186 12 35 0 9.2/ 1513 4 4
M, G. 263 234 6 103 40 27;1/3 7 9
E. G.(a) 119 120 22 23 ,14;1/5 13&/3 3 4
E. Go(b) 56 53 3 32 12-;1/5 ;441[3 1 2
Je He 169 200 59 60 14;2/3 48:-1/'3‘ 5 10
B. M. % 299 88 N sa/3 % 12 12
To Pe o 208 13 100 24;2/5 21-2/3 9 8
Ce Pe 236 227 val 41;1/_5, 41-;1/3 37 9 12
F. P. a2 179  91 16? 29 42 7 9
MA@ A5 % B @ Ay Mas 1T
Re Re(b) 244 234 93 69 53;2/3 3;1/3 9 10
L. 5. 296 32; 103 105 29 32 8 10
M. K. | 14}6 149 23 15 17 12;2/3 4 T

e Bo 203 25 94 57 35 34-2/3 10 10
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GHAPTER IV

THE RESULTS

Tables I, II and III give the raw ecqres-made
by the three groups on the four tests, the first and second
time the tests were given. These tables show that the high

score for each group on each giving of the four tesis is as

.follcw‘f
Group First Time SecondiTime
o 381 T
2* 3 s0r
33 B 3
Tect IX . Bcore
Group First Time - Second Time
ot 180 | 184
24 1;’4 73
33 103 122
Test XVII Score
Group First Time Second Time
2t 13 74-1/3
24 72 - 741/3
;33 , 31 48;2/3
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Tost X1 seos
 Group ~ _First Time  _Second Time
‘ 15 15
2 15 15
33 / ‘ lé 12

PO

From Table IV, the meédians for the groups on the

four tests each time they were given are as follows:

Test W .. |VYedian
. Group __F_j.;s:t. tI‘ime Second.'rime
2 N
2 32};2/3 338
33 230 230
Test IX Median
Grou First Time | Second Time
2t 117-1/2 128
ot 127 ;1/2 127-1/2
33 70 80
Test XVII |  Medien
| Group , First Time- Second Time
2 63 70-1/2
P 49 61-1/2
33 ‘ 2341/3 32;1/2
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Test XIX ' Median

- Group First Time Second Time
2 13-1/2 13-2/3 |
24 12-1/2 15;1/10
33 7;3/5 9

In the discussion of the test results, the 2t

group will be designated as the superior group,vthe 24 group
as the middle group, and the 33 group as the slow groub.

The results of test I: Division of whole num;
bers, which was given to measure the speed of the groups, show
that the superior group made a higher score than the middle
group, and the~middle group made a higher score than the’slow
group at the ﬁeginping of(the experiments, This is as it should
be. Tha second time the test was given the superior group again
rapkod first, thé middle grouprsacond,_and the slow group last;
bﬁt the difference in score between'the superior group and the
middle group is only fiye points, while the difference between
the middle group and the slow group is one hundred five‘points.
?he difference betwsen the superior group and the middle group
could sdarcely be considered an appreciable difference.

The results of test IX: Addition, subiractiion and
multiplication of decimals, which was given to test the accuracy
‘ of.the groups, show that the super;or and middle groups méda ex;

actly the same score the first time the test was given and the



guperior group was half a po}nﬁ ahgaduof the middle group the
‘seqpnd tima.A Thg;efcre;sﬁhe accuracy of jhe sﬁperior apd middle

- groups }g ?hehsamei an? the accuracy ofﬁthe slow grpug is much -
lower! as'ghownvby gvdiffgr?nce 9f forty;seven an@ ope;hglf po;ntev
on theﬁfi:st apd seconq givinqufithe test, This is not according
tﬁ e;pectations; becausé acco;ding to the theory underlying homo;”
geneous grouping, the'supgrior groub should rank first; -the miédlo
group second; and the slow group; last,

The results of test XVII: Problem analysis, which
was given to measure_thé comprehension of ﬁhe‘groups; shows that
the superior group ranked first; the middle group, second; and the
glgw‘group; last, In egqh case; there was an appreciable differ;
ence in score at both the first and second testing. As was ex;
pacted, the comprehension of the superior group was much better
than the comprehension of the middle groups Furthermore, the
giddle group surpassed the slow group in comprehension, as 1t
should have done. o _

- The results of test XIX: General problem scale;
?hich was given to measure the arithmstic reagoning of the groups;
shows that the superior group ranksvfirst; the middle group second;
and the slow group; lasts Again, as in Test IV, we find that the
d}fference invscore between the superior group and thevmiddle group
is very slight and almost negligible at the two testings. The

first difference is one point, and the second difference is a 1little

more than half a pointe Judging from the results of this test, we
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could say that the middle group equals the superior group in
arithmetic reasoning; and both of these groups surpass the slow

groupP.
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TABLE IV

The Median, the Rangg, and the Stendard Deviation of

Groups 21, 24, and 33, on the Four Tests.

Group Range Med ian Standard Deviation
Initial Final Initial Final  Initial Final
IZST IV, - .
24 180 +o 381 or 201 196 to 406 or 210 330 340 125 191
4 i, N - N FRR— :
2 195 to 274 or 179 230 to 401 or 172 321-2/3 335 1.36 1.5
i 56 t0 337 or 281 53 to 357 or 304 230 230 2,33 2,55
TEST IX
1 ,
2 50 0 180 or 130 57 to 187 or 127 117-1/2 128 2.94 288
ot 55 to 1{:4 or-109 0 to0 173 or 173 117-), /2 127.1,/2 3723 4,217
33 3 40 103 or 100 15 to 122 or 107 70 80 2,89 3.2
ZEST XVII
Py 47-2/3 $0 73 or  58~1/3 o T4=1/3 63  70-1/2 1.38 08
25-»1/3 03.‘ 16 :
24 31-2/3 to 72 or 31«2/3 to- 74-1/3 49 6l-1/2 1.24 1.06
, 40-1/3 or 42-1/3

33 12 to0 51 or 39 12 to 48 or 36 23-1/3 32-1/2 1.4 1,02

TEST XIX
2 9tol50r 6 9 4015 or 6 134/2 B32/3 119 30
s ‘ , R h

2 8 to 15 or 7 7 to 15 or 8 12-1/2 13-1/i16 1. 93 2,34

3 1t012o0r12 240 120r 10  T-3/5 9 2.62 2,54
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TABLE V

The Average Score of Each \Graupmon"lv'eqts v, IX, XVII,

“and XIX, of Compass Diagnostic Tests.

PR R -0 P T AT W
2w 399,8 1.15 3042 1,91
‘2'.* 2 307,3 | 1.;{@ | 323,25 1,3
P 2 216063 2,33 218.75 2,55
TEST IX |
S 2 108.3 2.94 126,03 2.88°
2t 2 117,21 3.23 119.81 4,217
3 0 65 2489 5. 3.26
’msw‘xvn | .
CAE ¢ 59.95 1.38 68.3 .08
2t 2 4689 1.24 57,21 1.06
33 20 2646 1.4 28.6 1.02
TEST XIX
& 2 12,95 1.19 13.2 31
2! 2 11.99 1.93 12,5 2,34
3 2 7.4 2,62 8.94 2.54



~ Table V gives the average aco?e; the number of
caaes; and the standard deviation of each group for the four
tests. (Usj_.ng Gagrettfs fqmula. fpr the significance of the
difference and the data given in Table V, we can determine

exactly how reliable are the differences obtained, The

777 5 %)p A
)} 2
ference in the average scores and ¢ % | is - rj:z

The (-  is equal to /v
Y

For Test IV, the reliability of the difference

Where D is the actuasl dif-

formula to be used is:

between the superior group and the middle group for the initial

test ise

which means that the clhances are 99.9‘ in 100 that the real
difference will be greater than zero, _

In the same mamer the reliability of the dif-
fe;'encé between the groups on the other tests is calculated and

the results are given in Table VI on the following page.



A Tabular Form of the Results of the Study Showing
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TABLE V1

the Beiween Each Group and the Chances of a True Dif-
ference Greater than Zero.
Chances in 100 of a True
, Difference Greater Than
Group — Zers
- Initind Final Initial Final
TBEST _ﬂ
21 and 2 605 1.5 9909 93
o* ana 33 153. 161, 999 99.9
TEST IX
2 and 2t 5.71 99.9
2* ana 33 5649 39.2 99.9 9949
TEST XVIX
2 ana 2* 32,5 50,2 99.9 99.9
24 and 33 52. 90.2 99.9 9909
TEST XIX
1 4 ' ‘ o
2 and 2 2.03 .725 98. 7605
2* ana 33 6.8 4,76 99.9

99.9
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TABLE VII

The Gains Made by the Three Groups on the Tests.

 Group Test Gain Reliability

Chances in 100

& by 14.4 9949
2t W 15.?5 9949
3 o X 3
2 x 17.73 99.9
2* o 26 9.9
},3 | x 10. éa.é
s xvII 8.3 9.9
2t XVII 10,32 9.9
B3 xviz P 9.9
ot XIX .25 &,

2* XIX 1 79

3 XIX 105" 9Te
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- TABLE VIII

The Rank of the Three Groups on the Tesis Based

On the Amount of Gain,.

Test  First Second Third

w 2t 7 33

1 “a :
% ) 33 2
XVII 2* 2! 33

XIX 3 2 2
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o o '?ap}e VII on page 51 giv’es‘:bhe amount of gai;; ‘e.r;d
the reliability of that smount in terms of the number of chances
in 100 that the gain is a true gain. _ K_‘gbleIVIII en page 32;
gives the rank of each group as tc the amount of gain made on
the tests From this table we discover that the superior group
made the greatest gain on test D(; was second on tests IV and
XY II-,( end made the least gain on test XIX. The middle group
made the greatest gain on tests IV and XV II; wag second on
test XIX, and made the least gain on test IX. The slew group
made the greatest gain on test XIX, wes second on test IX and
made the least gain on tests IV and XVII. It seems, therefora,
-@;hp.t the three groups vary only a little in their ayili:by in
speed, accuracy;’ gomprehension; and arlthmetic :eaeoping; uo
ehow;} by the ga‘ina made on the tests over a pericd pf twelyo
weeks. The guperior group should have excelled the middlg
group in all jbhe tests; and the middle_group al;ould have excg}led
the slow group in all the }teste. Accqfding 'po the results of_
this-study; howaver; we find no such difference. It is surprinf-’»
Ing 40 note from the» data given dn Table YIII that the slow group
makes e greater gain than the middle group; snd that the superior
group mekes less gain than the slow or middle groups on tas‘t’ X1X,
Frem the seme data, 1t is apparent that on no test do we find
the order of gain to be the expected order of superior, middle
and slows The ranking on test IV is middle, cuperior and slaw;
on test Il(; the ranking is st_aperior, slow and middle; and on

test XVII, the ranking is wmiddle, superior and slow.
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;? ’is tﬂ:oyon?l’ 'the“sc'g?e of th:‘.s“ stpdy i:.o» oxpla.in
\_ﬂvhy_' -bpe.supexfior group did not excel the xfzidglakgrgupv and the
slow groupe in the va?ioué tests, Nor is it possible te ex-:-
rlain why _'the vglgw group macqle“grea’oer gaips in} some o@ thq
'tasts; than either of the others, Perhaps the results would
ha‘.ve“been very muqt_x- differen-t i: a larger number of cases

could have been used in each group.



CHAPTER V

SUMMARY

The purpose.of this"stu§yﬁwa§ to compare the
scores made by the 21; 24, und%g3 groups of ar%thmetic studentp
ianpeed;vaccuracy;”cqmprehension and arithmetic réasqning; end
also,tq find the gains made by each group,  Instruction ie
baseéAqn the”fol}owing pringipla of enrichment; theﬂcourég of
study outlines more work for the»2f group than fche.33 grpupg
and even more wﬁrk fqr‘tha 21 group than for the ?4_g:oup.
Enrichment inc;udqs more and diffefgnt worke  For e;amplo; in
the teaching of positive and negative numbers the work géguiredﬂ
fér thg 33 group is the presentation of the idea of posiﬁivo and
negative nﬁmbers; but the 21 and 24 groups ﬁust be taught addi-
tion of peositive 'and negative numbpre; and the 21 group must alm
know subtraction of positive and negative numberse The entire
course of study for the three groups may be found in the appendix,

This experiment indicates that there is a difference
i§ the attaimment of the three groups and a rather siénificant
difference which suggesis real differences in relative abilities.

In spite of the difficulties encountered in carrying out the

study, the date in’Chapter IV justifies our say;ng thgx therg is

speed, accuracy, comprehension, and arithmetic reasonings and the
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same figures show an even greater difference between the 24
group and the 33 groups The differeycee_gppaar at thembe;>
ginning of the experimente  The gaine; hcw@var; are net what
would be prognoetipatad.m )

The gains made by the three groups on the
fourﬁtasts are‘given iniTable VII ‘and from this data the
renking of the groups is obtained;. ~ For example‘ on test
v the ol or superior group made a gaiu of 14.4 points; the

24

or widdle group made & gain of 15.95 points; end the 33

or slow;g:gup mede a gain of 2,07 poingg. ‘ The ranking, thara-
fcrg; “s as follows: widdle group; Sirat} superior g:oup,h
pecond; and slow group; third, Table VIII gives the tamking
of the groups on all the tests. , Frbm these rankings} we can
gee that there is no uniformity of differences ir the gains
made by each group thai correspond to mantgl ranks. Theoret-
ically; one would_equct the superior group po meke the latgest
gain, and the slow group 1o make the smallest gain, This is
not true from results of this experiment. If all the factors
weore cbntygllg# and the number of cases used Were sufficiently
1arge; this might have been trues Qne is not justified, there~
fcro; in agssuming general differences from aystudy’which has

only twenty cases in each group. The paucity of cases seems to

ba/the weakness of most of the studles regarding the value of

homogeneous grouping.



This study 1ndicates distinct differences
in ability of the three groups but at the seme time it shows
that the gains made by each group are not whatmgpoulg be ex-
pected, MIn every test, except one, the superior group made
a“highgr average score than the m;ddlq group; and‘in no test
did the slo?‘grogp make a‘highgr average sco;e‘than ﬁhe'qiddlo
group. This; hewever, was not true in the amount of gains
mgde by ‘the th:ea groups; because“on tes? XIX the alow.grogp
ﬁade a far greater gain than the superibr or the middle group.

One cen assume that there is a need for
careful and large-scalo experimentatiun in the field tc de-
ternine waye in which 1ndividua1 differences in ability may
ba‘raccgnized and made to function in the school room. From
this and other studies in the field of oxperimental educatien,
it appears that the practice of homogeneous grouping is one
of the dgvipes which has not yét proved its value. That the
sthme’is'nqt always dependabla is shown by the fact that we
did not obtain in all cases the results anticipated theoret;
ically by thg ipitial status of the group, The superior
groupidid not make the gains in;tbe tests whdeh is exPegteé
of them. Iﬁ may bg becaugewthe gubject‘matter is not se or;
ganiﬁed as to 5ive the ;ndividuals of the group an opportunity
to display their abilities. The method of teacning is probably

not sufficiently differentiated for the distinct groups.
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f{hgtever fhe ‘reagons may be ‘judgi;}g frqm the zfesul'};s of ‘-»hhia
a'bﬁdy)zﬁe may say ji:hafb homogéngoua grouping"haa not brought '
the desired and expaqtad results. Tl_dare should be thecretically
inv every case as great a,di.fference betwe‘enwthe" superior and”
m\id»c;!,la groups as there is between the middle and slow groups.
Ve ahould’ find the superier group surpa.s_sing ‘the middle_group
upen every test and the middle group eurpassing the slow group
in every regarde  In addition to that; there ‘shkould be dis-;
-t:,inetiy appreciable differences which do not appear in this

S‘tudy .



CHAPTER VI

"APPENDIX -

- e o e e W

5 ; The following pages show the computations
for the data gs.ven in table VI on page 30 of chapter IV,
The reliability of the difference between

- the groups is found by means of Garrett's formula:l

2
7

The rel dability of the difference betwesn

group 24 and. group 33 on the initial giving of test IV is:
| Po.-62

— = /)53
exy) 4—(-"2/)
which means that the chances are 99.9 in 100 that the differ-
ence will always Be greater than zere. For the final testing

the reliability is:

)[(w) + (57)’

vhich means 't:ha‘b the chances are 99,9 in 100 that the differ-—

ence will always be greater than zero, A o
i 4
In test IX we find that group 2 excels
group 2' in the initiel giving og the test and the relisbility

of ‘bha:b differance is:

- £7/

- 74
//Ls‘é’) - (z, 73) %
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xj_:hich’ means that the chances_mare 99.9 in 100 that the difference
will always be greater than zero,

D

J diff for final testing is: 4.2 4 = 57/

which means that the chances are 99.9 in 100 that the difference
will be greater than zero.
The relilability of the difference between

group 24 and group 33 on initial testing of the same test is?

o 2.2/ =50
} (¢73) *+ (4 4L) |

which means that ths chanceal are 99.9 in 100 thet the dif ference

will always be greater than zero.

D for final testing is:

aire 448/

=372
}f}m £ (2D

which means that the chances are 99.9 in 100 that the difference
will he greater. than zero. A
In Test XVII, the reliability of the difference

between grdup 2l and group 24 in the initial testing is:
/3-0¢6

Y(a 0 $)%r(259)%
which means that the chances are 99,9 in 100 that the difference

= 34.8"

will be greater than zero.

D

w———y

ﬁiff for final testing is: _{_/_._o__z_ -~ S0 2

(0r8)*+(22/)*
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which means tha:b the chances are 99 9 in 100 that the difference
will bepgreatar than zero.
For the same 'beet the reliability of the dif-

ference between group 24 and group 33 on the initial giving is:
20.29
— &S A

)/7:2_55’) #—(294)

w_‘nich means that the chances are 99.9 in 100 that the difference

will be greater +than zerc,

D

(J diff for the final testing is:

28 ¢/ - 9.2

Va2 (229™

which means that the chancesare 99.9 in 100 that the difference

will be greater than zZeroe.
For test XIX, we find the reliabllity of the

diff erence between Group 2% and group 24 in the initial testing
101 7¢

— 2,2',45’,
VY (25754 (402)

whick means that the chances are 99.9 in 100 that the difference
will always be greater thgn zero.

D

(] aiff. for final testing is:

7
)’(7’34) e (487)F

= 725




v -42-

which means that the chancesare 99.9 in 100 that the difference
will be greater than ZEroe

The reliability of the difference 1n the ini-

tial testing of the same test for group 24 and 33 is:

4. 59 .3
)Doz) +(.f¢4)

which means that the chances are 99.9 in 100 that the difference

 will be greater than zero.
D

L I

[ aits. f;f-final tosting a1 TSl ey
7FP;A37C/ 7L-(3“AJU

which means that the chances are 99,9 in 100 that the difference

will alwaya be greatsr than Zerc.
‘ Table IX, et the énd of this chapter briefly
sums up the”above facts and shows that if:the sampling'is a ran-
~dem sampling; the chances in all cases but three are 99.9 in 100
that there will be & true difference greater than zero, Table
X gives the tank ofxeach group on the four tasts.

2

et —.

~ formaula 0’;%%%( we can find the amount of gain each group

- Using the data given in Table VIII and the

‘made and the reliability of the gain,
On test IV, the 21 group made a gain of 14,4

pointse T%The reliability of the gain is:
/4 4

L= = 25
,ﬂ@;y;Mnﬁ'-
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group made a gain of 15,95 points and the reliability is

/S 7,5 3 7, X
)/(;ya) 7 /a/z)

The 33 group made a gain of 2.c7 points and the relisbility is
2.07

/Zfz// 20 (ST7)F

The 24

= 2.6

o On test IX, the 21 group made a gain of 17.73
pointse The reliability of the gain is |

/7’&3 e /citi?
Niesrr+ (s ™

The 24 group made a gain of 2,6 points and the reliability is

. R2.¢ = 2,56

)/( 478) (578"
- The 33 group made & gain of 10 points and the reliability is:

//é) -"/442‘;1
)f( s#L)EF+(729) "

On test XVII, the 1.’1 group made a gain of

8035 pointse The reliability of the gain is:

£33
- =27/
)/ (309)2+ (078)
The 24 group made & gain of 1032 points and the reliability is
/0:32

Ntaew T (22
The 33 group made a gain of 2 points and the reliability is:

2
ﬁ3/4) #+ (228% - s/

On test XIX the 21 group mede a gain of .25

= 3&3

points, The rel’ia.bility of the gain is:
28" - 2

[zce) + (2290




The 24 group made & gain of ¢51 points and the reliability is:
S/
= ,X

)'(m) +(¢x7)
The 33 group made a gain of 1. 4 points and the reliability is:
/oS

)/5(,.5'5’.@?) +(ey”

:/I/
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L Standard Mathematical Service }
COMPASS DIAGNOSTIC TESTS IN ARITHMETIC

Ruce—KNieET—GREENE-——STUDEBAKER

EDITED BY G. W. MYERS

TEST IV: DIVISION OF WHOLE NUMBERS: FORM A

Name ; o Grade Boy or girl?. ...
'Age ........................ When is your next birthday? | How old will you be then?
School : ’ : Date
(Name) - ‘ ‘ (‘City) ; (State)
SUMMARY or PﬁmL"s Score I_’ART 1 Parr 2 Parr 3 Part 4 PArT5 | PArT 6 PArT 7 TorAL

Scores on Parts of Test

Educational Age Equivalent

Grade Equivalent of Score

PART 1—THE VOCABULARY OF DIVISION

Directions: Four possible answers follow each of the first seven exercises below. Draw a line under the one of the
four possible answers which makes the sentence true.

1. An example of division is: 643=9 18—4=14 8:2-4 14x4=56
2. In the example, 8-+4 =2, 2 is the: dividend quotient remainder divisor
3. The sign used to indicate division is: + -+ - X |
4. The example, 9)810, would be solved by: multiplication division subtraction - addition
3 .
‘5. In the example, 16)49, the dividend is: 16 3 49 1
48
1

6. The one of the following questions which calls for division is: Twelve is % of what number?

How many 19's are there in 471?7 What number is 6 times 182 What number is 8 less than 12?
7. Division is checked by: divisor X dividend quotient X divisor +remainder
divisor X quotient —remainder dividend X quotient +remainder

8-10. Copy the following three examples in form for working. Do not work them, however. Copy
directly below the printed examples.

8 o e : 10.
89672 +34 . _ 90063 +607 ' ‘ 1439652 +7308

Score on Part 1 =Number right=_........
[Total possible score =10 pomts]



PART 2—FUNDAMENTALS OF SHORT DIVISION

How many 9’s in 727 ... ) 45 -—5 = o 981 o 7+7=
- How many 8'sin 32?7 ... = 28 —:—4=  | 6)42 | " ‘/O-:—8=
How many 6’sAin 367......... S . 1842= 72 - 63+9=
56 divided by 7 i 97s3= 763 . B4s6=
48 divided by 8 iS..ioeoon .~ 63+7=  6)#476  4)36036

Score on Part 2 = Number right = .ooeeoo.........
[Total possible score =20 points]

PART 3—SHORT DIVISION WITH CARRYING

Directions: Work the next twelve examples. VWrite only the answers.

2)2648 B 3%656 - ‘478_8‘68§
7)448 6)14812 . 5)855 3)2926
96219 4o 8)65084 % PGt

| Sc&e on Pért 3 =Number right=-; ...........................

[Total possible score =12 points}

PART 4—MULTIPLICATION, ADDITION, AND SUBTRACTION USED IN DIVISION IN PARTS 2, 3, 5, 6, AND 7

Multiply (Do not divide): ~
8X6= 7X5= - 3X8= 5X8= 3X7= 2X7= O0x0= - 7X9=

T 4X9= 6 x0= 7X0= S5x4= 0X6= 3 X6 = 1X6= TX2= ,
7X8= 9IX6 = 5X2= 0X5= 4 X6 = 1X5= 7 X6 = 6 X6 =
S5X6= Ix0= IX4= Ix4 = 0x2= 6 X8 = 1X4 = TX3=
8%0= 8 X4 = 1X2= 2X9= 1X0= 5X9= 2X8 = 3X3=
IX9= IX8= 2X4= EXB= OX7 = 2X6 = 6X7= 8 X7 =
5X0= 9x3= " 1X9= 6X9= 0x4= 1X7= TXT = 8X9=
6X4d= 9x2= 2X2=  4X2= 3X9= 0x9= 2X0=

8X5= TX1l= 6X1l= 4X7= 6X2= = 4X8= = 4Xb=

Add (Do not multiply):

5646 = 364+7= 8+8= 3642 = 4+8= 14+6= 14+3=
214-1= 0+1= 24+4+2= 54+7T= 3+5= 10+4= 8+3=
3246= 1444 = 42+1= 35+4= 4+1= 20+3 = 20+4=
64+1= 0+4= 18+1= - 6447 = 0+9= 12+4= 0+5=

4543 = 40+4= 32+3= 40+7 = «
' . Go to the next page and finish Part 4.



PART 4—Continued

Subtract (Do not add): I : ‘ . o i
44—42; : 41-36 = 35—35= _22—721= ’ 81 —-81= 36 —-36 =

10—-10= 10— 8= 14-12= 8— 5= 29-27T= ’ 62—-54=
21-24= .  65—-64= 8§— 8= 44-40= 2828 = 52—48=
5— 6= 16 -15= 9— 9= 0— 0= . 28 ~24 = 18—18=
2550 1518 412 1207 427 4389 1064 222 3337
—2448 —1480 —412 —1064 —384 —4389 —1064 —-222 -2670
- 6675 282 - 2513 - 205 599 1228 89 32 1020
—6230 - =240  —2436 = —156 —560 1184 - 74 —-27 816
3920 447 ’ 21 380 87 320 72 2040 1854 492
—-3920 -—296 -18 ~296 -80 ~320 —40 —-2040 —1854 —468
195 4450 796 432 86 1436 258 672 248 1692

—192 —4450 —627 —432 —-63  —1330 —252 —-672 —234 —1254

Score on Part 4 =Number right = ..............
[Total possible score =164 points]

PART 5—ESTIMATING THE FIRST QUOTIENT FIGURE

Directions: 'Write only the first correct quotient figure in its proper place Do not take time to finish the examples,
‘Look at the samples before you begin to work. .

, , 6
SAMPLES: ’ 8 5896 ’875@

48)282 74)222 0)32 25674‘4’7" 64)105  408J1020 9)2

5003020 80667 - 620)7% 407 800338 621602 4s)@T
40072 62004380 5600302 80)445 | 296)380 - 206)1854 . 64)35
296)1228  48)432  206)1518 2000412 74)80 05 40)320

R—

40)87 6270 7415 408)2550 9)21  408)2040  560)599



PART 6—FUNDAMENTALS OF LONG- DIVISION; CHECKING

Directions: Work the eleven examples below. Check numbers 10 and 11 where indicated.

BT T T s 4.
- "9 "' . 1- ., 3 , S B . - .
021242  64)1955 7422289 40087207
5. ' 6 . ‘ 8
890)333750 . 206)1854412 56059920  408)255000
T CheckNo.10 11 Check No. 11
y : below: o below:
2961228780 48)28272 | 627)796290

* Score on Part 6 =Number right X10 = oo
[Total possible score =110 points]

'PART 7—FINDING ERRORS IN LONG DIVISION

Directions: Study the five examples below. Some of fhe examples have mistakes in them. SaMPLE:
You are to put a heavy line through the first mistake you find in each example, as 20
shown in the sample. . ‘ 213m

. : 416
100
1, e . 4 5.
) 454 ' - 276 ~ 38 ' ‘ 519 135
266)120764 - 78)20528 84)25872 406)251314 - 63)8642
1064 156 . 252 2436 ﬁ
1436 592 672 ; 771 ) 234
1330 546 9’_72 406 ) _@
1064 . 468 ‘ 3654 352
1044 @ : 3654 : %
20 v , 37
Score on Part 7 =Number 1igAt X5 =....eeeeeemereeinsereenreres

N [Total possible score =25 points
Copyright, 1925, by Scott, Foresman and Company ,



r Standard Mathematical Service

COMPASS DIAGNOSTIC TESTS IN ARITHMETIC
RucH—KNIGET—GREENE—STUDEBAKER

EDITED BY G. W. MYERS

TEST IX: ADDITION, SUBTRACTION, AND MULTIPLICATION OF DECIMALS:

’ FORM A
Name : : Grade | Boy or girl?.....oooe .
Age e When is your next birthday? How old wﬂl you be then?
School : Date. eranecaneenennees
: (Name) - (Cityy - (State) ’
SummMARY oF Purir’s Scorr Parr1 Parr 2 Parr 3 Part 4 Parr 5 TorAL

Scores on Parts of Test

‘Educational Age Equivalent

Grade Equivalent of Score

PART 1—VOCABULARY AND NOTATION OF DECIMALS

Directions: Below are ten numbers written in words. Write each of these numbers in decimal form on the line at
its right. Study the samples.

SAMPLES: - four-tenths .
fifteen 15
six-tenths eight-hundredths . S
two and three-tenths ... twenty-four ‘thousandths oo
thirty and seven-tenths - ... - three thousand ...
eight hundred e .twenty-two hundredths ~ .ooooeeeee. .
" three-thousandths . S " two hundred ninety-six

thousandths e eranaransnnn

Directions: Study the number at the left below and then write on the lines the place value of each of the figures. Notice
' that the place value of the first figure has already been filled in correctly.

68247.5391 " 6 ten thousands 7 )
8. 5
2 3
4 9
1

Turn over the page and finish Part 1.



PART 1—Continued

Directions: Draw a lme under the larger number in each pair. below Study the sample

SAMPLE: . _2:1_7_’ Lo 247
87 98 syel 3569 549 B
87 89 4000 0008 204 240
92 909 T 0.318 . .3018
1400 1496 . 3¢ 326 . 1437 0437

Directions: Write on each liné‘bélov'v a number which will make each statement true.

Aisonetenthof " N 36 is one-tenth as large as.
8 is ten times as large as o ~ 36 is ten times as large as :
2A4isa hundred times as large as.......... S 21 is one-hundredth as large as
3.5 18 times as large as 35 ‘ 21 is a hundred times as large as
- 84 multiplied by 1000 equals .......... eeEes i -+ 19 is one-thousandth as large A8 o
67 is 155 ofeennee S o o 19 isa thousand tlmes as large as...

Directions: Write each number below in words. Study the sample.

SameLE: 7 seven- tenths

6 A 9
60 o 0
600 . S 09
6000 ... i 009
5452
4.247

Score on Part 1 =Number right = oo
[Total possible score =52 points]

PART 2—CHANGING FRACTIONS AND MIXED NUMBERS TO DECIMAL FORM, AND THE REVERSE

Directions: Change the fractions and mixed numbers below to decimal form. Carry to three decimals if necessary.

1 1_ 2_ 4 _ 214 _
2= 25‘ 273"‘ 95" 311000—
1 1_ I 1 27
' 43-" 10~ 28_ 851500 7000~
3. 62 = T4 5. 973 _
= 65— 100 = 66— 100 =

Go to the next page and finish Part 2.



" " PART 2—Continued

Directions: Change the decimals below to fraction form. Reduce fractions to lowest terms wherever possible.

162 = 19.17= 13.875 = ; o 875= ' ‘ .66% =
3.5= " 2.03= . 07T = 09 = 2375 =
. 6.831 = 826= . 4341= . 6 = . 13.625=
Score on Part 2 =Number 1ight =.....coimeeeierninrnesns
[Total posmble score =30 pomts]
PART 3-—-FUNDAMENTALS OF ADDITION AND SUBTRACTION OF DECIMALS
Add: 1; ' 2. Copy correctly and add these numbers. Do your work under the proper num-
479 7954 ber in the spaces below.
8.34 3219 3. 4.274-34.6+93.02+647.1
9.68 4380 - .
4.98 0473 4, 34.5+.09 +627 +3.Ql4
5. 2444-24.44-2.44 +.244 4-.0244 ‘ ,
6. Nine-tenths plus two, plus six and three-tenths, plus eighteen
and five-hundredths
3. 4, 5. . 6.
Subtract (Do not add): Copy correctly and subtract these numbers. Do your work
. : 8 9 under the proper number in the spaces below:
72.443 0.346 o004 10 36.724-36.0724
- —51.002 —4.132 —.00019 11, 921.008 —911.25

10.

12. Find the difference between six and three-hun-
dredths and four and two-tenths.

11, . 12.

Score on Part 3 =Number 1ight X6 = oo,
) [Total possible score =60 points]



PART 4—PLACE VALUE AND POINTING IN MULTIPLICATION OF DECIMALS"

Multiply: ,
46 X10 = 3.2 X100 =" . 7.05X1000 = - 97X10=
932 X100 = .7X1000 = 84 X10= 7510.3 X100 =
376 X 1000 = 7.6X10= 7.268 X100 = 95.206 X 1000 ="
046X0= . .04 X100 = ©.9324 1000 =

Directions: The figures of the answers to the examples below are already printed in correct order. The decimal points
and some zeros needed in locating the decimal point are missing. Put the decimal points in the proper
places. Mark very plainly.

734%75.08= 5510872
488.2x3004= 14665528
03.14X5.182= 48265148
.5320%73.18= 38931760
5678%.3914= 22223692

9315.2 X.004 = 372608
005 X.3214 = 16070
7618.9%2148= 1636530972
139.872X7679= 306177088
T001X6252= 43770252

Directions: Find the products for each‘multiplication exémple below.

654 760.1 o 273 e 450.3 9182
X.89 %30.5 _ X.194 X.2653 X.2104

Score on Part = Number vight =.eeeooeoeoeoooooo
[Total possible score =30 points]

PART 5—FINDING ERRORS IN POINTING ANSWERS

Directions: The figures in the answers below are correct as printed. But there are mistakes in placing the decimal
point. Cross out the answers and write the correct answers below. ° .

721 67.3 4.721 38.214 9219.30 .817003
038 51.4 6.548 —12.163 —213.14 —.512914
961 7.2 6.001 .026051 900616 304089
.500 81.6 .94 : C
12220 - 21.9 3.614
_53 21824,
2347 ,
72.62 3.256 21007 .983
X2.4 x4.11 x40.12 X.041
29048 3256 42014 983
14524 3256 21007 3932
1742.88 13024 840280 40303
1.338216 84280084

Copyright, 1925, by Scott, Foresman and Company

Score on Part 6 =Number right X2 = oo
[Total possible score =20 points]
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TOoTAL

"TEST XVII:" PROBLEM ANALYSIS: ELEMENTARY: FORM A
Name St 01 Grade.........___..... Boy or girl? .
Age......_. When is your next birthday?......... ST S How old will you be then?........
School : : Date
(Name) o ' (City) . (State)
SumMaRY oF PUpIL’s SCORE P{\R’l’" 1 Part 2 Parr 4 Parr 5

Scores on Parts of Test

PABT 3

Educational Age Equivalent

Grade Equivalent of Score

Copyright. 1925, by Scott, Toresman and Company

Do Not Turn the Page until Told to Do So.



- PROBLEMS

PART 2—WHAT IS GIVEN R

" PART 1-COMPREHENSION

Read each problem below. Then work
across the two facing pages to the right,

doing all the Parts for one problem be- |

fore going to the next. Do not go back

Put a cross (X) on the line before the
one statement below which ts true for each

Put a cross (X) on the line befof
every statement below which tells a fof *

and work on a Part after you have com- | problem. gtven in the problem. ea
pleted the one following. ; o ‘
Read the Sample below.
Sample Samplé Sample
[Read the problem] [Check (X) true statement] [Check (X) what is given]

- My reading book has ‘124
pages. ‘
How many pages do I have left

to read?
>

I have read 72 pages. |

I have read all my reader.

- I have read less than half
my book.

I have the most of my
- book to read.

X 1 have read a little more
than half my book.

I should add to get the
answer to this problem.
-—

Number of pages to read
X _ Number pages in book. f_

X _ Number of pages I hay
read. -

Number of storiés I haxJ
read. . |

~ Number of pages with pid
tures on them. -

P

‘Remember: Work across the page to the right.

[Read the problem]

Problem 1

Our baseball team played 7
games this summer. Welost 2
and tied none. How many games

did we win?
b e

[Check true statement]

Team won all games
played.
Team ~lost all games

played.

Team won more than it
lost. ' :

Team lost half of the
' games played.

_ Team won about half of
the games played.
D—>

[C’heck what 1s given)
© Number of games played _
__ Number of boys on tean _
__ Number of games tied. | _
__ Number of games won.| _
___ Number of games lost.

b

[Read the problem]

Problem 2

There are 24 books to be | ____

divided equally among 8 chil-
dren. How many books should

each child receive?
—

[Check true statement]

There are more children
than books. ‘

There are exactly twice as
many books as children.

many children as books.

There are just as many
books as there are chil-
dren.

There are thrée times as
many books as children.
. —

There are three times as

[Check what is given]
____ Number of books per child__
- Number of books. -
____ Cost of the books =
___ Number of children.

Number of children Whi—

will not get a book.
[




\RT 3—WHAT IS CALLED FOR

PART 4—PROBABLE ANSWER

PART 5—CORRECT SOLUTION

Put @ cross (X) on the line before the
+ b statement below which tells what 1s
ajfed Jor in the. problem. :

. Put a cross (X) on the line before
the one statement below which gives the
nearest probable answer to the problem.
Do not take time to work the problems.

Put a cross (X) on the line before
the one correct soluiton given for each
problem. Figure in the margin if you
want to.

Sample
[Check (X) what ts called for]
d_ Number of pages in book.

K Number of pages yet to
read.

|- Number of pages I have
read. :

| Number of storles I have
read.

i ‘
| Number of pages With pic-

R tures.
—

Sample i
[Check (X) probable answer]
— One book. =
___ About 124 pages.
____ About 72 stories.
_& ‘About 50 pages.

About 196 pages.
e

Sample

[Check (X) correct solution)

124472 =196
{124 +72 =196
196+ 2= 98
124 —62= 62
62+72 =134

134+ 2= 52.
12472 =72,

X_ 124-72=52,

Remember:

Work across the page to the right.

[Check what 1s called for]

xi__ Number of games lost. v
n__ Number of boys on team.
__‘Number\of games won.

score was tied.

__ Number of games played.
. —_

| Number of games where

[Check p'rdbable answerl
—__ 9 boys. |
6 schools.
____ About 7 boys.
9 games.
_ About 5 games.

[Check correct solution]
_742=9
__7-2=5
_ 7+3=3}
_7TX2=14
__TX2=14; 14-9=5

Now Start Problem 2.

[Check what 1s called for] -
Id_ The number of books.
__ The number of children.

| Total number of books
and children.

- Number of books for each
child.

- Number of children not

getting a book.

[Check probable answer]
___ About 16 books.
___192.books.
__ 32 children.
___ About 4 books.
3 children.

[Check correct solution]
24 X8=192
24-8=16
24+8=3
24— 8=32
—132X 3=96
96+32= 3

244 8=32

Turn over the page to Problem 3.



" " PROBLEMS

PART 1—-COMPREHENSION

PART 3—WHAT IS GIVEN

1=

[Read the problem]

Problem 3 ’
A farmer had 120 sheep.

He sold 14 sheep to one man, 3

to a second man, and 9 to an-
other. How many sheep dzd
he sell altogether?

[Check true statement]

__ More sheep were sold to

one man than to the
other two men.

All sheep were sold to one

man.

Sold exactly as many sheep

to one man as to the
other two men.

— The man sold all the sheep

he had.

____ Sold one-third of the sheep

to each man.

___ Cost of the sheep per head)_
_ Number of sheep sold t

__ Number sold to first man
___ Total amount paid for thi_

" third man.

[Check what is given)

second man.

sheep.
Number sheep sold t_

[Read the problem]

Problem 4
My mother buys 2 quarts of
milk each morning. How many

[Check true statement)

_ My mother buys milk

twice a week.

____ My mother buys only one
quart of mllk each morn-
ing.

My mother buys two

‘quarts of m11k every
other morning,.

_ Number of weeks.
__ Number of quarts of mil

Number of quarts eac

_ Number of mornings witl]

‘ [Check what is giben]

each morning,

Number of quarts ever
other morning.

week.

quarts does she buy in one - My mother  buys two out milk.

week? . quarts - of milk each :
morning, :

My mother buys no more
than two quarts of milk
per week. ‘
- [Read the problem] [Check true stqtement] [Check what is gi'ven]
‘ , I had more dimes than Number of dimes befo}
Problem 5 _ pennies. spending any.

I had a dime and a penny.
I bought some apples for 8 cents
and some. candy for 3 cents.
How much money did I have
left?

I spent as much for candy

as for apples.

1 spent more for apples

than for candy.

‘1 spent more for candy

than for apples.

I had more penmes than

dimes.

Amount of money sper

for apples.
___ Number of pennies I ha{"
__Amount of money spel_
for candy.
Total amount spent f{
both apples and cand

[Read the problem)]

Problem 6

[Check true statement]

A boy saves more one day

than another.

A boy saves five cents in

If a boy saves 5 cents a ddy, .

how much more will he need
to save to make his total sav-
ings fifty cents in seven days?

a week.

A boy saves exactly fifty
" cents in a week.

After saving for seven days

the boy still has less|

than fifty cents.

A boy saves more than
a half-dollar in a week.

Amount of money b

Amount boy saves in thr

The difference between
- savings and fifty cen

[Check what is given)

i

saves each day.

days. -
_ Number of days he sav§
his money. ~

___ The amount he spent e
day.




ART 3—WHAT IS CALLED FOR

PART 4—PROBABLE ANSWER

PART 6—CORRECT SOLUTION

[Check what is called for] [Check probable answer) [Check correct solution]
d]_Amount received for the| _ 2 sheep. ' _14-9=5 -
t¢  sheep. ____ 5men. - 1449+3=26
| Number of sheep sold to About 27 dollars. T 4%9=126
one man. e ' —_— B
in 5 sheep. ‘ *
Number of sheep the farm- T About 25 sheep. . 14+9=13
er had altogether. E— 1449=23
! Number of men buymg ‘ o :
sheep.
| _ Number of sheep sold to
the three men.
[Check what is called for] '_[Check probable answer] [Check correct solution]
| Amount of milk bought|  About 9 quarts. _247=9
il each month. . ____About 15 quarts. 7X2 =16
| Amount of milk bought | 35 quarts.  w_p=9
T AlflaCh mornmg. ____ About 14 days. T aw7o14
ount of milk bought in "7 days. — 22X
w|  one week. — 7-2=5
| Number of days in a week. - B
th  Number of days without
milk,
. [Check what is called for] [Check probable answer] [Check correct solution]
of_ Amount of money Ispent. | About 9 cents. {lg ié ﬁ
Amount of money I had 2 apples.
e left. % 0 C(I;IIl)tS. : I1-11= 0
| Amount of money I had| 1 cent. - {10+ 1=11
4 - to spend. T 1 applés.'f 11-3=8
e Amount spent for apples. | — ' { 1+ 1= 2
| Amount spent for candy. 2+ 3= 5
f { 0+ 1=11
d 11— 8= 3

104+14-3+8=22

[Chegk what 1s called for]

pi. How much less than fifty
¢ - -

cents will he have in
one week.

_ Amount of = money boy
saves each day.

Amount saved in six days.

; boy had.
. Amount saved in one
af month.

A

at- Total amount of* money B

[C’héck probable answer]
15 days.

____ About 7 days.
85 days. ,
__ About 16 cents.
1 week.

[Check correct solﬁtion]

{ 6X 5=30
50-30=15
50+ 5=55

50+ 5=10
—10X 7=70
70 —-50=20

50— 5=45

{ 5X 7=35
\50-35=15




PART 2—WHAT IS GIVEN P4

PROBLEMS PART 1—-COMPREHENSION
[Read the problem] [Check true statement] [Check what ¥s given]
. ____ We rode on the train all __ Distance from home f
da
Problem 7 v station.

We drove our auto 4 miles to
the railway station and there
took a frain on which we rode

3 hours -at 40 miles per hour. |.

Houw far did we rzde altogether
that day? «

__ We rode only to the sta- |

tion.
_ Werode 40 mlles per hour
in the auto.
____ Werode only on the train.
_ We rode much farther on

- the train than in the
auto.

Speed of train.

Distance we rode on traif

- Time we rode on the train_

___ Speed of auto. B

——

[Read the problem]k

Problem 8

If you found 9 eggs in each
of 4 nests, how many dozen
eggs did you find?

[Check true statement]

__ More than a dozen eggs
were found in each nest.

_ Eggs were found in a
dozen nests.

___ All nests contained a dozen

- eggs.

___ There will be some. multi-

plication in the solution

Number of eggs in on_

[C’heclf;' Mzat is gi'ven]

dozen..

Number of eggs in ead
nest.

Number of nests.

~_ Number of dozens of egg_
found.

__ Number of empty nests

of this problem. ,
Each nest contained only )
one egg.
[Read the problem] [Check: true statement] ’ [Check what ts given)
’ As many baseballs as bats - Number of - baseball
' A were bought. bought.
Prob The boys purchased two| ~  Number of bats boughl
roblem 9 bats and Qne baseball. Cost of one bat.
A boys’ baseball club has The purchase of one bat Amount club had to spenu

$3.50 to spend. If they buy a

bat for $1.50, how many balls

at $1.00 each can they buy with
the remainder?

and two baseballs took | ~ " Cost of one ball.

- all the money.

A baseball and a bat cost
- the same.

___ A baseball for each mem-

ber of the club was
bought.

 [Read the problem]

Problem 10

Two boys sold a mink hide
.| for $4.00 and a muskrat hide
for $2.00. They each shared
alike in the money. How much
did each receive?

[‘Cl_zeck true statement]

____ One boy received twice as

much money asthe other.

___ Both boys received the

same amount of money.

____ The two hides sold for the
same price.

___ One hide sold for three

times the price of the |

other.

One boy received only half
as much as the other.,

Price of mink hide.

Price of muskrat hide.

[Check what s given]

Amount each received. | _

Total amount from s}
of hides.
The money was dividg
equally * between t_
boys.

-
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PART 4—PROBABLE ANSWER

PART 6—CORRECT SOLUTION

[Check what is called for]

. Distance we rode on train |

alone.

| Distance from home to

station. ‘
Speed of train.

| Total distance we rode.
| Speed of auto.

[Check probable answer)

132 miles.

About 124 hours.
About 280 miles. -
148 hours. ‘
About 123 miles.

[Check correct solution)

__{ 40+ 4= 44

44% 3=132 .
{ 40 3=120

T 1204 4=124

40X 3=120

— 44X 4= 16

1120+16 =136

/40X 3=144
T 144+ 4=148

[ 44 3= 7

| 40x 7=280

[Check what s called for] .

: [C’heck probable answer]

[Check correct solution]

nm__ Total number of eggs. Almost 36 dozen. [ 9% 4=39
Number of- eggs in each - About 3% dozen. 139+13= 3
d  nest. 4 nests. 9X 4=36
Number of dozens of eggs 3 eggs. 12% 4 =48
altogether. ‘ 1 dozen. - { 94+ 4= 13
gd  Number of nests. - . ‘ 48+13 =
| Number of nests contain- OX 4= 36
ing 4 eggs. {36 12= 3
' { 4+ 9=12
12+ 12-— 1
[Check @hat 15 called for} ) [Check'probqble answer) [Check correct solution]
all  Total money the ball club __ About 3 balls. {3 .5041.50 =5.00
had to spend. 2 bats. 5.00+1.00=5
thl  Cost of bat. 6 balls. {3 .50 —1.00 =3.00
| Number of bats bought. 5 bats. 3.00+1.50 =2
n{  Cost of baseball. 1 bat. { 3.50 -1.50 =2.00
| Number of baseballs the 2.00+1.00=2
club can buy. ____ 3.50+1.5041.00=6.00
1.5041.00 =2.50
——13.50-2.50 =1.00
1.00+1.00=1 .
-

sl

de

th_

[Check what s called for)

_ Price of mink hide.
| Total amount of money

from sale of hides.

Amount of money each
boy should have Te-
ceived. '

Price of muskrat hlde.
_ One boy’s share was 2.

[Check probable answer]

__About 3 hides.
2 boys."
About $2.96.

6 dollars.

1 hide.

[Check correct solution]
4.00+2 =2.00
2.00+2.00 =4.00
4.004+2.00=6.00
4.004-2.00 =6.00
6.00=-3 =2.00

—
—
4.00-2 =2.00
{200—2 =150
1.504-2.00 =3.50
—

4.0042.00 =6.00
6.00-2 =3.00

—




PROBLEMS

PART 2—WHAT IS GIVEN A

PART 1—COMPREHENSION »
[Read the problem] [Check true statement] : ‘ .- [Check what is given]
s ___ More fish were eaten than Number of fish caught by_
| Problem 1 1 were sold. each boy.

Fred caught 8 fish, and Jim
caught 10. They fried 3 for
supper.
75 cents. What did they get on
the average for each fish sold?

The rest they sold for |~

- More fish were sold than
were fried for supper.

Both boys caught the same
number.

__ One boy caught twwe as |

many as the other boy.

More fish were sold than
~ were caught.

Price per fish.

_Number of fish sold.

__ Number of fish cooked. fozH
supper.

Amount received for al]
fish sold. -

[Read the problem]

Problem 12

I gave a man $2.00 in pay-
ment for 2 pounds of meat
at 25 cents per pound and a
chicken costing $1.05. How
much change should I - have
received?

[Check true statement]

__ Meat and chicken -cost
more than the amount
I gave the man.
_ The meat cost more than
the chicken.
____ Chicken and meat together
cost less than $2.00.
__ The chicken cost $1.05 per
pound.
____ The meat and chicken cost
exactly the same.

~ Amount I gave the man)]

__ Cost of chicken.

_ Cost of meat per poung

[Check what is given]

Number of pounds of meg/
I bought.

____ Exact change to be ¢
* ceived.

[Read the problem]. .

Problem 13

A man spent $240 for cattle
at $60 per head. He bought
the same number of horses at
$120 a head. How much did
he spend altogether for cattle
and horses? ‘

[Check true statement]

-The man bought more
cattle than horses.

___ The man paid the same
per head for cattle and
horses.

The man bought more
horses than cattle.

____ The man bought 120
horses.

___ The man paid out tw1ce
as much for horses as
for cattle. -

[Check what is given] |

Total amount spent fd_

__ Number of cattle an|_

horses and cattle.
Cost of horses per head. [

horses purchased.

Cost of cattle per head. | 1

Amount spent for cattlf ]




ART 3—WHAT IS CALLED FOR

PART 4—PROBABLE ANSWER

PART 5—CORRECT SOLUTION

| Cost of all horses bought.
| Cost of horses and cattle

together.

. Number of horses bought.

Difference in cost of horses
and cattle.

About $700.

About 420 dollars.
4 horses.

[Check what is called for) [Check probable answer] [Check cofrect solution)
| Number of fish caught. - 18 fish. {10-|- 8=15 ‘
Average price received for About 15 cents. 75+15=5
' each fish sold. 5 fish. , 104 8=18
| Number of fish cooked for About 4 cents. ——18~ 3=15
supper. 4 fish. Y ; 75+15=5
| Number of fish sold. ‘ 10+ 8=18
| Amount received for all % 75~ 3=72
fish sold. ; 72+18= 4
{ 10X 8=80
80-75= 5
10— 8= 2
—1 24+ 3= 5
75+ 5=15
[Check what 1s called for) ~ [Check z’)robable answer] [Check correct solution)
| Amount of money I gave $1.45 25%2=50 - -
g the man. , 45 pounds. ——41.05+50=1.55
| Price of chicken per pound. 70 cents. 2.00-1.55=.45
| Total cost of meat. ____About 50 cents. { 1.054-25=1.30
4 Price of meat per pound. 2 pounds. 2.00-1.30=70
| Exact change to be re-| ' 2.004+25+1.05=3.30
\q ceived. 25%2 =50 - :
———~—{1.05 +.50 =.55
2.00—.55 =145
25 X2 =40
: ——{1.05+40=1.45
' 2.00 —1.45 =.55
[Check what is called for] [Check probable answer] [Check correct solution]u
fd . Number of cattle ‘pur- 8 cattle. 240+60=3
~ chased. About 700 cattle. —120xX3 =350 -
— 240+350 =590

_{240+120 =360
360 x4 =1440
240+60=4
——{4x120 =480 .
480 +240 =720
120 +60 =2
{2240 =480
480 +240 =720

: {240+60=4

——14 X120 =480
480+-1204-60 =660




PART 2—WHAT IS GIVEN

PROBLEMS PART 1-—COMPREHENSION
[Read the problem] [Check true statement) A [Check what 1s given)
. , I spent more for the milk Amount of money spen
Problem 14 than I did for candy. for milk.

Mother sent me to the store. | ——

She gave me. 3 dimes.' I
bought a bottle of milk for
10 cents. Mother told me I
might buy candy with half the
money that was left and bring
her back the change. How
much did I have to spend for
candy?

I spent more for candy
than I did for milk.

I spent all the monéy I

had.

-Mother told mé I could
spend the money that |

was left.

I spent as much as I took

back to mother.

left.

Amount spent for cand,
Number of bottles of mi]"

bought.

Total sum of money I ha

=

Number of pieces of mondg~

my mother gave me.

[Read the problem]

Problem 15

A boy worked 3 hours at 20
cents per hour. With what he
earned he bought a new book
Jor 40 cents and a tablet for
10 cents. How many pencils
at 5 cents each could he buy
 with the money he had left?

[Check true statement]

__ The boy earned less than
his book cost.

__ The boy spent more for
pencils than he did for
his tablet.

___ The book cost more than
the pencils and tablet
together.

The pencils cost more than
his book.

The pencils cost more than
the tablet.

[Check what ©s given]
Cost of book.

__ Amount boy earned ol

hour.
_ Cost of one pencil.

Number of pencils bough

_ Cost of tablet.

Score=No. right =
[Total possible score =15 points]

Score No. right +3=..........
" [Total possible score =15 pomtSI

—

-6 =

(T
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[Check what is called for) [Check probable answer] [Check correct solution]
el The cost of a bottle of 1 pound. {10 +10+10=30
milk, 15 cents. 30—-10=20
13 The amount of money I About 9 pounds. 103 =30
had. 20 cents —30-10=20
d) The cost of candy per " About 11 cents 3 of 20=10
o~ pound. — SDOHb 20 cets 10+10+10 =30
| The amount I could spend —130+2=15
ng for candy. 15-10=5
| The amount I took home 10 X3 =30
to mother. — 28 +110 -‘igo
I 10x3 =30
——130+10=40
L of 40=20
[Check what is called for] [Check probable answer] [Check correct solution)
| What the boy earned. 2 cents. . 20420420 =60
P|_ The cost of his book and | About 2 pencils. —)60-40=20
i The number of pencils| 10 hours. e gg X 20=f(1)0 110
g he Could buy o About 10 ‘cents. 1 1-(1)-_._5 _22_ :
Tot}:lal bammount; spent by 5 0 X3‘ 5‘0
the boy =
| Time he worked to earn {45()0+ 1%(): EO
his money. '20 )'("3 -660
__J40+10=50
60-50=10
, 10+5=2
20 X3 =60
404-10=50
60+40=1.00
1.00+.50=2
------ ¢=No. right = Score =No. right = Score =No. right =

1] [Total possible score =15 points]

[Total possible score =15 points]

[Total possible score =15 points]
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GENERAL PROBLEM SCALE: ELEMENTARY: FORM A
Name : Grade Boy or girl?
Age ... ....When is your next birthday?...... How old will you be then?............_...
School ' | Date
(Name) (City) . (State) , ;

SummARY oF PupiL’s Scorge -

Number of Problems Right

Educational Age Equivalent -

Grade Equivalent of Score

Directions: Work as many of these problems as you can. You may figure on the margins or on scratch paper. Record
your answers on the dotted lines. Be sure to name your answers. ‘

1. Last week I sold 32 Saturday Posts. This
week I sold 39. How many more Posts did I sell
this week than last week? ANS.t e

2 Thefe are 24 girls in our school who want
to play basketball. How many teams of six girls
each can we organize to allow every girl to play?

ANSe e

3. Mother sent me to the store with a dollar
to get a box of oatmeal at 15 cents, a cake of
soap at 5 cents, and a lemon at 5 cents. How
much did I spend for these articles?

ANS: o

4. My father is paid $6.00 per day for driving
an auto truck. Last month he worked 26 days.
How much did he earn last month?

’ ANSe e

"~ has he left?

5. J ames had 22 cents at the end of last week
and has saved 15 cents more thus far this week.
Today he spent 10 cents for a tablet. How much
ANSt o

8. Our grocer had 40 quarts of milk delivered
to his store this morning. He sold 2 quarts to
each of 9 people before nine o’clock. How much
milk did he have left at that time?

‘ Ans. e

7. How many peaches are there in four baskets
if three of the baskets contain 18 peaches each
and the fourth contains 14?7  Ans. ...

8. If four boys have 15 marbles each how many
dozen marbles have they altogether?
o ANSe

Turn over the page and finish the problems.



9. A girl had $3.75 in her purse.
some silk which cost her $3.45.
spools of silk thread at 10 cents per spool could
she buy with the money she had left? '

Ans. ... A

10. I work at a store one hour each morning

and one hour each evening. For my work each
morning I receive 35 cents and for work each

evening I am paid 40 cents. How long will it
take me to earn a scout suit costmg $6.00?
ANS. oo

11. Three boys, Robert, Harold, and Ted,
worked for Mr. Brown picking apples.. Together

they picked 24 bushels in a day. Robert picked

one-fourth of all the apples and Harold picked
four bushels more than Robert. How many
bushels did Ted pick? Ans ....................

12. Frank worked eight weeks during vacation
at $4.50 per week. Before school opened he
bought a suit for $19.50, a hat for $2.50, and a
‘pair of shoes for $3.50." ‘How much was left
from his summer earmngs? ANS. i

Copyright, 1925, Scott, Foresman and Company

She bought
"How many

13. Four girls agree to share equally the ex-

'pense of a party. They buy two gallons of

ice cream at $2.00 per gallon and three cakes at

- 80 cents each. How much should each pay?

ANSe e '

14. A street car conductor collected on one
trip a total of $3.70 in fares. Eighteen of these
were 12 cent fares. The balance were 7 cent

- fares. How many 7 cent fares were there?

ANSe o

'15. Our school baseball team made $167.40 on
games this year. After purchasing new suits at
$9.50 each and shoes at $3.85 per pair for each of
the nine players, it was decided to spend the bal-

. ance of the money for the purpose of buying
- sweaters to be given to the nine regular players
“on the team. How much could we pay per

sweater? ’ ANSe e,

Score Number of problems right =........
[Total possible score =15 pomts]





