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The purpose of this study is to determine the types and
frecuensy of arithustioal errore madse by bookkeeping atudenta
in order to deteruine whether protlems in which eertain &#w
rors cocur need speclal euphasis and problems in whioh errors

are less frecuent would necessitate remedlal instruetion,

Three tests were made covering practleslly & vear's work
in bookkeeping., These tests were administered to the Book=
Eeeping students in seven different sohools in Otbawa and
Creig Counties in Cklahoma, |

The results from these teste showed there were 39 4ifwe

ferent types of errors nade, These wers grouped according
e the following pain divieions: adaition 6 kyyaw; subtraction
5y multiplication 3, division 3, decimals 3, trade diseount 3,
interest 3, comuon fractions 2, recording swabers 7, and niow
cellaneous 4,

The largest number of awmn#ﬁ was sade ilu addition, the
ssoond lorgest was in recording numhﬁﬁﬂ. and the third wes in
subtraction. Errors were less frequent in the other Ly pes

~ listed.

The wrliter councludes that bookkeepinyg problems Lnvolye
ing adcitlon, end subtraction demand more attention than
others. Asccuracy and neatness in recording nusbers ave also
imgartanﬁ and deserve cvnsiderable attention,

iil
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CHAPTER I
INTROUCTION
Origin and Purpose of the Problem

The writer had been teaching bookkeeping for seversl
years in a small high sohdel in Oklahoma. She found that the
pupils frequently made many errors in the bookkeeping clusses
whioh mwxmﬁd not %o be a faellure to understand bookkeeping

prineiples but were on the other hand errors made in the funda~
nentals of arithmetio and thelr application, BDecauss of the
faulty arithmetical ocalouluations the progress in the bookkeepw
ing course was muoh reterded. The writer became interested in
knowing whether this condition were true in other secondary
schools, Other bookkeeping toachers seemed to be finding the
sane arithueticul probvlemas &r&aing;in their bookikeeping classes.

These eryrors retarded the progress in the course and often
oaused puplls to lose interest in the work, It was the writerts
desire to determine, i1f possible, the type and frequency of
errors commonly sede by bookkeeping astudents that proapted her
to undertake the problem at hande

If arithmetical errors made by students in bookk

oaping
to many students,

clasgos were of a type and frequency 0OnmOr
bookkeeping teachers might well teke olass time to stress oy
emphasize a study of the prinoiples of arithmetlio involved.

2 R kRS % fudidaviabed



If, on the obher hmnd, the arithuetical errors were infrequent
or not commen to most of the students, it would be nore foase
ible to arrange for remedial study outside of elass for those
students needing this help. In this way a great desl of time
could be saved in the bovkkeeping class, and the studenta!
waning interest would be regtored as the work progressed more
a0 thly o

The results of the writer's investigation are subjocted
to certaln limitations. The nature of the study necessitated
the use of tests which required actual arithnetical computow
tlons, since there are no standardized tests avallable whioch
test bockkeeping prineciples and at the sane time show the
arithnetioal ayaraﬁiuﬂa involved.

A bﬂﬁkkﬂﬂyiua text ls adopted for use in the high schools
of Oklahoma, but, since the use of the adopted text is optional
with the instructor, not all schools are using the samo toxte
books %The principles of bookkeeping are not presented in the
saze manner in the dlfferent textbooks, therefore, it secmed
desirable to make the problems conform to one text and to glve
the tests only %o students using that text or to those who

wore using it as a #uy§lamaatary book, This lessened the nume
ber of schools partlelpsting in the testing program.



Vary few boys oh the Junicresenior level wers enrolled
in the bookkeeping classes due to thelr urgent nesd for other
subjects during the war orisis. Consequently, the number of
bovs represented in this study is comparatively small.

Three tests were made covering practically a year's work
in bookkeeping. The first involved the bookkeeping principles
which are presented in the Tirst part of the text in a simple
form. The second stressed new prinoiples taken up in the text
and slso m&ucxm the prineciples of the flraet test In a wmore
complex form. The third test involved the principles of the
latter part of the text as well as a review of the principles
of the two preceding tosts.



CHAPTER IX
COROTRUCTION OF TooTs

The absence of a standardized test in bookkeeping whioh
would slso show the arithmetlioal operatiocns involved in hand-
ling bookkee
¢le encountered in making this study. There are many booke
keoping or arithmetical tests available froa publishers, but
all are designed to cover some phase or divielon of bookkeep-
ing omelusively or of arithmetlic exolusively. Consequently,

ping principles wae probably the greatest obatae

the first step was Lo conetruot satisfaoctory tests of arithe
metical computation, In this instence, the problen was to find
the types and rru@ﬂnﬁaiaa of arithsetical errors made by stuw
dents in bookkeeping classes as the course is now taught. The
method of omstructing the test is desoribed in this chapters
The textbooks of bockkeeping and arithmetie in Porter
Library, Kensas State Teachers College, Pittsburg, Kansas, were
examined to secours the names and aﬁﬂxmauaa of publishers of
bookkeeping and arithuetical tests. Letters wore sent to these
publishers, and seven sent tests which werc used in connection
with thelr own text or whiech would cover a general course in
bookkeeping or arithmetic. lione of these tests covered the
appllioation of arithmetic and the prineoiples of bookkesping
and were not further used in this gtudy. Since none of these



tests covered the fundamentals of arithmetie snd thelr applie
ecation &n bmmkkaa@iag,iit becane necessary to make a test that
would contein the arithuetical operations as thoy would be ape
plied in a bookkeeping course.

geleotion of Toples Inoluded in the Zost

Letters were sent to the bookkeeping teachsrs in Ubbawa
and Cralg Countles of Cklahoms, inquiring as to the number of
students enrolled in thelr bookkeeping classes and t&m.ﬁuxh
they were using. 7The text most widely used was analyzed to
dotermine 1is ocontent. The toxtbook seleoted ocontained thii&yw |
four chapters, and in ﬂimﬁat svery instance a prinelple or
tople 1m£r0ﬁuawﬁ in one ohapter would be eontlnued or repeated
1ﬁ following chapters. an analysis of the contents of these
ohapters showed that they were orgacized into the following
eleven partss

Part I == i Pow Deginning Principles and Ternms
Part I -~ The lookkeeping Cyele in its simplest Yorm

Part III «- spplication of Preceding rrinciples %o
Personal and Club Records

Part 1V - Tinesaving and Laborsaving pProcedures
Part V =« The Work at the (lose of the Pisoal Period
Part VI -« Valuation of ssget Asccounts

Part VII -- Income and IxXpense jccounts

vart ?IKI we jocounting for Cash



Part IX =« Oredits and Colleotions
rart A == Types of Proprietorshlp
Part M1 e Useful Applications of Principles Studied

The term “problem® ia here taken to mean one or more
statenants or transaotions involving bookkesping. BEach probe
lem selected for the test was one which would represent some
prineiple of bookkeeping and at the sane time show the fundae
mentals of arithaetlie involved. 7The following representative
statesents from the preface of the textbook which 18 used in
this testing program to show the alme and underiying prinoie-
ples of the sublect taught.

A knowledge of bookkeeping is useful to every man
and woman engaged in business sither as an employer

or s an enployedsses This course develops the funda-

mental principles of business methods, budgots, booke
k&@?&nﬁ and Interpretation and makes speoifle applie
cations ¢f them to several soclal organizutions.

The personal bookkeeping prosented in this course is,
therefore, of great value to all cltlizena,

General prineciples of accounting are developed throughe

out this courses ac that the student may uﬂﬁaratgnﬁ the

reason for each specifie bookkeeping technloue,

The different problems, exercises, and bookkeeping sets
along with the business papers and business forms found in

the bookkeeping text were analysmed as to thelr prineiples,

amden L. Forkner,
711940) 4



form, and convent. These were checked cavefully ae the writerts
alm was to select probloms for the tests which would conform as
nearly as possible to those found in the students' daily assigne
ment,

The problems to be uged in this survey are similar in type
to the problems in the exerclses in the textbook, Haech problem
was carefully read and claessified accord ng to the sleven
groups listed on page G. | The probleus were carefully checked
to bs sure that there were no duplications yet contelning as
many different bookkeeping principles as possibvle. The next
step was %o gelect more difricult provlems for the classes as
thoy advencede The problems were arranged into three testa,

- It became apparent that the original numbar of problexns would
have to be reduced because there were tee many to be given in
thres tests. Problems of similar nature were tﬁaréfﬁﬁa alimie
- pated, The problems were selectad se that the first teat would
cover the prineiples of bookkeeping taught in the first half of
the %aﬁﬁu The seoond test covered chayaaw& 19 o 23 inclusive
in the last halfl of the book, while the third test covered
Chapters 24 to 28 inolusive. Huch sucoeeding tost was scmes
vhat moyre complex, The tests arranged in this order aade it
possivle for the schools partiolpating in this survey 0 have



eovered all of the prineiples of bﬂ@%kﬂﬂpiag involved in the
tosts long before the close of the sohool terme

In making the test it was necessary to gonsider the length
of high school class periods. These wvarled from fortyefive to
fifey minghaa, A8 soms time was nocessary for giving inatruoe
tions and getting ready for the test, it scemed wise to make
the tests not more than férby minutes in lengthe.

The problems of this study were presented to & class in

iney in the Departuwent of Gomuerce and Susiness Adeinistra-

tion, Rapsas State Teachers College, Pittsburg, B . Bach
problem in each test was discussed and analyzed. If & probe
dem was Judged Yo be a poor one, it was eliminated, avd if a

problen was oo long or not clearly stated, it was revised.
These wers then grouped inte three tests having four probloms
saoch, 20 thet the time required for each test would be within
a regular eluss periods In this form the Leats were adulnlsters
ed to elght high sohool puplls who had studied bookkeeping the
year before, This was done tou Yest the length and difficulty
of the probleams, In solving the twelve problems in the three
tests, these puplls made the folliowing number of arithretiocal
ervors: 5, 10, 11, 11, 13, 15, 17, avd 19 respectively. 3ach
of the elght pupils required only forty minutes or less for
each of the throe tests. 4Also, the errors made would indleate
that Lhe tests actually did test the studentst inowledge of
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fundamentale of arithmetic as well es the prineiples of booke
kooping. .

' A oopy of the tests which were sent to each of the schools
are found in the appendixe |



CHAPTER TIX
PUPILG TESTED

The tests glven in this atudy were administered to the
bookkeeping pupile of seven high schoole situated in Ottawa
and Cpalg Countles in Oklahoma, after persission was secured
frou the principals and superintendents of these schools.

The numbers of puplls enrolied in bookkeoping in those
acliwools were as follows:

Sehool Gize of Class

A al
B 17
o] 19
b 44
B n
b4 22
G 2L

Total 181

These tests were made to nahfarm to the different phases
and steps in bookkeepinge 4s moon as a class had completed
the work to be covered by a partioular test, that test was
administered. Since the tests were glven at thres dlfferent
times during the yeay not all the puplls in the 4ifrersnt
schools took all three tests. Soms wore absent while others
had withdrawn from school,.

All the students in the bookkeoping classes were olther
Juniors or seulors as the course was open only to pupils of
Junioresenior level in the differsnt schools.

n
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‘The sehools ocould ell be classed as small high schools,
the largest having en enyollment of not more than five hundred.
Three of the schools wers located in the mining distrloets, three
in farming localities, and one in a larger town centrally lo=-
cated botwesn the mining and farming locallities. The classrocn
facilities and equipment in the different &ﬁh@ﬁl@ wore practicale
ly the same., There was no fwra&gn population in these schools
and the pupils are all of the white race. The comnon r&a&a&,
environsental, and oducational background tended to place the
pupils on the same plane for galning knowledge in the bookkeep-

ing classes of the different schools.

D M T2 7oy o
5‘51 \EDTE R

ADY
pupils Tested .

Table I shows the sehools! olassificetion and numbers of
the pupils who particlpated in the firet Least, Table II those
who partioipated in the second test, and Table III those who
took part in the third tLest.

The schools were designated as A, By C, D, By, P, and G
and the puplle were elassified as junior boys, senlor boys,
junior girls, and senior glrias,

The boys taking the tests were very much in the minority.
of the 160 students partieipating in the firet test 12 were
junior boys, 27 senior boys, SL Jjunior girls, and 70 senlor
girls. Of the 150 taking the second test 10 were junior boys,
25 genior boys, 47 junior girls, and 68 senlor girls. The
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TABLE I

DISTRIBUTION OF BOYS AND GIALS PARTICIPATING
IN T PIROT TR

Tre 5P "~ bire  Total Tobal

Hame of School vﬁﬂ?ﬁ Hmya ﬁ&rlm Girls Doys &1&&& Jupils
fiohool A 1 2 7 7 > 14 17
Sehool B 4 0 i0 0 2 10 12
ichool ¢ 2 1 5 11 3 16 19
Sehool D 3 & 10 19 il 29 40
Sohool & 0 1 i3 15 1 28 29
Sechool ¥ > 5 3 9 B 12 20
setool g 1 00 3 2 9 n o2 2
Total 7 12 27 5 70 3% 120 160
TABLE 11

JIQW&EM@,&.QJ&% L}E M@}?&ﬁ aei.ﬁ%‘ﬁk iL > ;%%J? G hf;f‘gfﬁ{;
0 T E}WQEM ?MT

:fm B, é"r. 4re. ‘Total Total ‘Total

Hame of Sohool Boys Doys Glrls Qiria{ Doys Cirls »Puplls
sehool 4 1 2 .6 & 3 1z 38
Sohool B 2 0 9 0 2 9 i1
Sehool ¢ 1 2 5 11 3 16 19
Behool D - 8 2 a 11 30 41
Sehool ¥ 0 1 12 14 | 26 27
@ichool ¥ 3 3 3 6 1l 17
sehool G L 2 2 8 2 u 2

Total 7 10 25 47 68 25 15 Lﬁﬂ
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TABLE XXX

DISTRIBUTION OF BOYS AND GIRLS PARTICIPATING
IN THE THIRD TEST

Ir., Grs Jre Hre Total Total Total

me of School Boys Doys Girls Girls poys Oirls Puplls
Gohool A 1 5 7 2 2 14
Sohool B 2 #] & 0 g 8 10
sehool G e 1 5 9 3 14 17
gehool D 3 8 8 20 1l 28 39
Gehool E 0 1 -3 B § | 1 28 29
Sohool ¥ 3 3 5 8 6 13 19
gehool G i A2 K XA W
Total 7 12 20 47 67 e 114 146

shird test in this study shows that of the 146 partieipating, 12
were Junior boys, 20 senlor boye, 47 Junior girls, and 67 senlor
girlia,

More students took the first test with a less number pare
tioipating in onch sucoeeding teot as the school term drew &ﬁarar
to a olone,. |

 Lhe fests

The tests wers sont to the business teachers in the seven
high sehools with full inatructlions for aduinistering the teats,.
Baeh instructor was asked to defer glving the test until the
elass had covered the material included in each teat.

The atudents wore reguested not to write thelr names on
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their papers 80 that the test would not count egalnst them in
any way in thelr olass grade. There wes no identifving mark
on any student's paper, there was no compotition betwesn pupils,
teachers or schools. This was done in order to make the test
absolutely impersosal end unblased, Under these siroumstances,
the teachers and pupils would cooperate more cheerfully, also
the puplls would be more at emse in taking the test. The only
classification marked on the paper was that of sex and grade.
The wstudents were asked to show all of thelr work in solving
any of the problems. The instructors were requested to send
the ungraded papers to the writer as scon as a test was glven.
This wes not e testing program of the individual pupils, but
it was the writer's desire to Jdeternmine the errors made by the
students ln bookkeeping clamsos,

The lnstructions for taking the test were read aloud to
the puplls before they began work on the problems. o assliate
ance was glven eny pupil on any part of a test,



CHAPTER IV
ERRORS MADE IN THE FOUR PUNDAMENTALS OF ARITILETIC

I% ls the purpose of this ahapﬁar %0 enumerate the types
and frequencies of arithmptlical errors found on the tests
which were administered, The errors found can be divided into
two types. One type of error involved prineiples which were
purely arltimetiocal. The other type of errors might be clasaie
fileé as the ”&mrﬁﬁriznﬁ type®, L. @., orrors invelving prinei-
ples of both arithmetic and bookkeeping. In ﬁﬁw sense some of
the errors micht be elassified as mistakes either in arithmee
tic or in bookkeeplng. Irrors dlscussed in this chapter ine
clude only those made in the f@&r fundanentals of arithuetio}
addition, subtraction, multiplication, and dlvision.

Table IV indloates that the students tested made six
typos awvﬂwwura in addition. Thelr results were wrong beceuse
of: (1) wrong addition, (2) fallure to add, (3) adiition when
figures should not have been added, (4) subtraction instead of
adiition, iﬁ) numbers combined with the wrong figures, snd (6)
additlion of wrong numbers.

4 number of studenta' addltions were incorreot because
they falled to add the carrying figure to the next oolumn, In
othor cases, they falled to keep columns stralght, thus mixing

16
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TABLE XV
BREORS IN anpIvTion

Jre.dioys ﬁr.ﬁmym Jr«Givie Or«GirlsTotel
Typas of Zyrors A W™ AVB""IM Avge B Avg. Bl AVSe T
Wrong Addition 6 #1776 17 L4236 51 L352 52  .853 126
vallure t0 add 15 441 30 L4817 Bl 559 67 W.327 193
Addition when )
numbers should
not have been :
addad 8 4235 10 L139 32 .221 9 L044 59
Subtraotion
instead of ;
addition 8 147 9 W25 9 L0662 27 WJA32 50

Humbers combined
with wrong figures 1 029 3 042 3 021 4 L0019 1)

sddltion of wrong

nunbors DoH000 31 W04 2 L0141 L0035 4
Total 35 70 178 160 4432

*:ﬁfgfﬁﬁgggzggaaﬁgigggmgﬁﬁgamh@r of Irrors per Test
figures of one golwm with flgures of ancther column. Uome of
the errora were slso osused by poor penmanship in writing the
figuren,

Btudents often failed to add a problem at all, 8¢ Sy they
sometines falled to total a trisl balancs, a sales journal, a
purohase journal, or they falled to add in finding the balance
of an acoount.

Unlike items which should not have besn combined were
added together in one account, 8, («, interest expense wase
found to be combined with the amount of notes payable.



18

Hugibers werse subtraoted when they should have boon added,
@s ey the merchandise on hand at the beginning of a given pere
104 was subtracted fyrom the amount of purchases made during
that period when the two asounts should have been added to find
the amount of merchandise avallable Tor sale.

Nunbers added were somebimes comblned with the wrong
figures., One of the teet &r&h&amﬁ congerned the formation of aﬁ
partnorship in whioch the two partners started with unaﬁugl sap=
ital accounts, The partner with the smaller amount of capital
was to invest enough additional cash in the partnership to make
his capital investment equal that of the other partoor. Ine
stond of making the two capltal asccounts equal, soveral stu=
dents added an amount necessary t0 make the total assets oqual.

The wrong numbers were combined, 0. ge, in finding the
ddstribution of net inocome, the students should have added

the net profit and the proprietor's alliowance for salary to .
show the amount the proprietor would receive; instead, howe
ever, the proprietorts share of the net profit was added to
his original capital, ‘

Aversge lumbew of irm

Table IV shows the number of errors made in each clasale
fication by junior and senior boys and Junior and senior glrls.
It also shows the average number of errors nade by each grade
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of students. Reference to Tables I, IX, and IITin Chapter _
i1l shows the number of students of each grade who participated
in each of the 3 tests, In the Lirst test 12 junior boys pare
tielpated, in the second test 10 were present, while in the
third 12 again took the test, In cslouluting the average number
of errors for the Junlor boys who made errors in wrong addition
the total of the boys in the three tests is shown to be 34,

~ Table IV shows that a total was taken of the saue type of
errors in additlon made by the Junior doys on saeh of the three
teata, Tho total number of each partiocular typs of error made
by the Junlor boys on the threo tosts wes divided by the total
nunbeyr of 3%9&&% boys »articipating in the three tests. The
34 jJunior boys made & errors ceused by wrong eddition. Thue,
dividing 6 by 34 gave the average number of errors per tost
for the Junior boys or 1764 |

Asgording to Tables I, XI, and III in Chapter IXI, 29

senior boys took the first test, 25 senior boys participating
in the second test, and 20 senlor boys took the third test,
making & votal of 72 test papers on which errors could be
mades The 72 senior boys made 17 errors caused by wrong ade
dltlon, Dividing the 17 by 72 gave 236 the average number of
errors per test made by senlor boys. It ip significant to note
that the senlor boys made more errors than did the Jjunior boys.
The number of boys being so small ralsed the question just how
reliable thils dlfferences
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ihe same procedure wae used ln flnding the aversge number
of errors made by the junior girls and the senlor girls. This
was Tound %0 be 4352 and 253 respectively. The table shows
that the Junior girls made more errors in addition than the
senlor girls, while the Junlor boys made fewer errvors than the
senlor boys, On the other hand, the doys in both grades made
& fewer number of aerrors in addition than did the girla,

The table shows that agreater nuaber of mistakes were made
in fallure %o add than in wrong addition. This is probably due
to the faot that in adding a trial belance for instancs, the
student knowing that both sides should be equal falled to add
when he noted they were unequal. The Junior girls made the
largest number of errors and the senior girls made tho fewest
numbor of errors, yet the total for the Junior and senior girls
wad more ﬁhan the total for the Junlor and senlor boys. In
the other four types of errors there were relatively fower
ulistekes nade by both boys and glrls.

Table ¥V shows thet the students made five Sypes of orrors
in subtraction, Their rasults wmxa §naarwaa% because ofs (1)
wpong subtraction, (2) fallure to subtract, (3) subtraction of
tumbers which should not have been subtracted, (4) addision
instead of subtraction, and (5) subtraction of wrong numbers.
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TAlLE ¥
ERRORG IN SUBTRACTION

f%;wuya kﬁwuﬁnﬁa ~$rné&r1ﬁ ‘ﬂr.éimﬁﬁ ] u&i
Type of Errors B* Avgi*Il Avg. B AVEe EM Avge M
wrong Subtraction 4 118 15 ,208 15 L1033 28 ,.136 62

Pallure to Subtract 12 ,353 19 .264 82 ,566 76 371 189

ASubtraction of
numberes which should
not have been sube-

tracted 6 ml?ﬁ &7 0335 51 J352 52 .,254 126

Adéltion instead

of subtraotion 2 «059 1 014 7 ;M% 22 4107 32

Subtraction of

wrong numbers B <000 3 004 1 LO07 2 LO0L 4
Potal 24 53 156 100 413

*® indicates Lyrors Hade |

“*Avg. indloates Average lumber of Errors per Test

Some of the subtyractlions were incorrect because of the
failure to borrow a nusber fros the next colwm when the &i@iﬁ
in the subtrahend was largor than the one in the minuend. In
other oases students falled to keep columns atralght, thus
mixing the figures of one oolumn with those of another column.
AlBo, soms of the numbers were copled incorrectly, or the
fizures wors 20 poorly written that errors were ocaused,

Gtudents frequently falled to make any subtraotion at all,
s s, they falled to subtract the amount of supplies on hand
from the supplies purchased to £ind the supplies used, |

The difference was found betweon two numbers representing
unlike iltems, 0. ge; subtracting interest income from the
PORTFR TIRRARY
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, face value of an Interestebearing note recelvable.

Humbers wers added when they should have boen subtracted,
@s go, in finding net profit, operating expenses were added to
gross profit when they should have been subtractods

The £ifth type of error noted was subtraction of the wrong
nunbers, 0« e, Subtracting an asount allowed Tor prompt paye
ment of an account {rom tﬁm wrong agocounte.

The sane pethoed as shown by Table V was enployed to find
the errors made and the average number of errors per test for
Junfor and senior boys and junlor and senior girlas,

I% is noticeable that the senior boys made nearly twice
as many errors in "wrong subbtraction® as did the junlor boys.
Also the senlor girls made more errors than the junlor girls,
The errors made by the junior boys and junior girlis were
falrly close. The grestest difference was between the senlor
boys and senior girle with averages of 200 and 136 m&s@aat&v&~
lys Errors caused by studentat fallurs to subtract were negre
ly three times us frequent as errors caused by wrong sublrace
tion. Otudents frequently did not subbtrsot aen inm&nxmry'uaah
as supplies inventory from the total supplies ascount ﬁa find
the supplies used. 7The least nunber of errors of this type |
was made by the senior boys whlle the largest was nmade by the
Junfor girls., The girls made this type of ﬂrrﬁwrmﬂxatufﬁan
than the boys.s The subtraction of numbers which should not
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bave been subtracted was ancther error frecuently made by both
sexas. Often when interest was pald on an interestebearing
pmount of the interest
fron the face of the note. Not many mistakes wore made by

note the students would subtract the

elther the boys or the giris in the other two types of errors
in subtraction,

in Table VI the students are seven to have made three
types of errors in multiplioation. Thelir rosults were lnoor-
root because arz‘ei} wrong sultiplication, (2) fallure to nule
tiply, end (3) division instead ol multiplication.

Zrrors wore @fﬁaﬁ made when the multiplier was composed
of more thau one figure. as the problem was multiplied by
each different figure in the multiplier, the results were not
Bol to the left a proper numbar of places for addition. In
other cases, figures were trensposed when a number was cupled.
Other errors wore caused by mistakes due to inaccuracy in nule
tiplication,

Gtudents frequently failed to perform necessary nultie
plications, @« ge, the estisated loss on bed debts was not
figured, The total of sales on oredit should have been mule
tiplled by the cstimated rate of loss on accounts unoolleoti
ble,
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LLE VX
ERRORS IN MULTIPLICATION
e e s s it et
Jrelloys Sr.boys Jr.Cirls or.Girls Total
Types of urrors BT AVE«*"Bi  Avge B _AVGe T AVGe i
Wrong multiplie
eation | 4 SALB 3 .042 9 L062 16 L078 32
Pellure to multiply 3 088 6 L0835 10 069 15 ,073 34
blvision instead of ”
multiplication 9 4000 1 .04 2 .04 13 073 18
Total 7 10 21 46 84

*:§§@§n§i3§§§§a$szgggﬁggagumnﬂr'ef Errors per Test

A number sometimes was usod as a divisor instoad of & mule
tiplier, @« ge, in finding a certain poy cent of a number, a
number was divided by the rate per cont rather than maltiplied
by the given rate,

The same princlple wes used in Table VI as in Yuble IV to
f£ind the errors made and the average number of eryors per test
for both boys and girls, It is noted that the Junior boyvs
‘made almost three times us many errors due to wrong multipli-
cation as did the senlor boys. The junior and seniop girls
were very close in the average number of errors. ™o Junior
boya! errors were several tlumes as meny as the juniop girla.
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On the other hand, the senlor girle made nearly twlce as many
srrors as the senlor boys, The students often falled %o i s O
tiply in a problem such as that of finding the estimated ioss
on bad debts., The average nuaber of errors in all types of
maltiplioation was small for both boys and girls as &ﬁﬁ?&t&ﬁ’
with the errors made in addition or subtraction,

The students made three types of errors in divieion as
shown in Table VII. Thelr results were inoorreoct because ofy
(1) wrong division, (2) divieion by wrong number, and (3)
multipllication instead of division. |

The results were often incorreot because the students
used the same number twice in the dividend, In other oases an
error was casused by inacouracy in multiplication,

TABLE VIZ
IHRORG IN IVISION

" Ir,Doys Gr.ioys Jr.Girls dr.Givls Total

Iypes of Errors MY AVE."*BU Avg. En AV@e I AvEe DM

Wrong divieion 4«18 2,028 1 L007 7 L034 14

Divided by _

wrong number 4 JAL8 3 L0442 9 062 16 078 32

Haltiplication

instead of divislon 0 4000 0,000 1 4007 O 4,000 3
Total C 5 23 "

sl

“Ei indiontes Irrors lode
""ivge indicates Average Number of Lrrors per Test
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In & nusber of cases the corrvect number was used for the
dividend but the wrong number waes used for the diviser. TFor
instance %o find the interest on a note for a besonths paricd,
the interest was figured for one yesr and that amount was
divided by 6.

In one case a atudent multiplied two numbers when they
should have divided one by the other,

8 in Divielon

The procedure in Table VII for finding the errors made
and the average number of errors per test for junlor and

senior boys and junior and senlor girls is the sade as in
Table IV, The junior boys' errors in wrong dlvision as Gome
payed with those of the senlor boys were about three to one.
The gsenior girle made more mﬁﬁtakaa than the Juniar girls al=
though both were small in number. The Junior boys made more
errors than the jJunlor glrla, while the senior girls made
more errors than the senior boys., It is significant to note
that more errors were made in dividing by the wrong number
than in the wrong divielon itself., A Junior girl made the
single error in the other type of division. 7The average nume
ber of errora for all the different types in division were
vary small, probably due t)» the faot that thers were few
dlvision problems in comparison Yo the problems in tha other
three fundasmentals of mrzﬁhmeﬁﬁaa



CHAPTER V

SRAORS OTHER THAN THOLE MADE IN THE PUOUR

The ﬁygéa and frequencles of arithmetleosl errores found
on the teste which involved the four fundsmentals of arithe
metlc were analyzed in Chapter IV. It 48 the purpoass of this
chapter %o explaln other errors which were found on the testo.
sntals yot cannot be classie-

These errors lnvolve the four fundam
fiod as any one of then.

In ﬁﬁﬁlﬁ VIII iv ie shown that the students made three
types of errors in problems requiring the use of ﬁﬁﬁ%&ﬂbﬁ* 
Thelr raﬁuina wore incorrect beocause of (1) e misplaced deciw
mal peint in multip}ication, (2) wrong multiplication of deoie

male, and {3) wrong division of decinmals,.
' The declmal point was afﬁan'mﬁﬁyl&aaﬁ in the multiplioation
of declmale, In multiplying by a decimel freotion the students
 falled to polnt off the correct number of places in the answer.

The results in the multiplication of decimale was some-
timbs inoorrect because the students were confused when the
mltiplier was & fraction of a per cent, PFor oxeauple, in
gllowing ono=holf of ono per cont annuslly for the depreelatlon
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TABLE VIIX
ERRORS IN DECIMALS

Jraﬁaya *Jrnﬁnya 5».@&&&& &rn ﬁixla ?aeal

his@laaa&'&aazmal

point in multinlle

cation of ﬁwéimala 5 47 4 0856 9 L062 11 L0553 29

wrong multiplica- . & ‘ L .

tion of decinals 0 L0000 4 ﬁ@% & wﬂ&?g 5 (;33»5 4 3

Wrong divislon of , ' ‘

decinnls 0 J000 1 014 O 4000 1 L0053 2
Total 5 9 i3 15 42

. B &ﬁﬁia&t&ﬂ Errors Nade '
"% svge Andiouten Average lumber of Hrrora per Test

of equipment, the equipment was multiplied by 2 per cent instead
of one-half of one per cente

A few students made errors ia the divislon of decimals.
In dividing decimal fraoticns they carried the division through
she whole number only, omitting further division through the
decimal in the dividend. 456425 & 3 ¥ 152 instoad of 152,08

Average Numbor of Errors in Decimals

; Pable VIIY is set up in the sane manner as Table IV in
chapter IV to show the errors made and the average number of
errors par test for the junlor and maniﬁé boys and Junior and
sonior girla. Hone of the students made many errors in deoi-
mala, There were more errors ln the mimplaced declmal polnt
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in multipllontion of decimels than in the other two types of
ervors combined. The Junior boys lead the senior boys in the
number of ervors, while the junior girls and senior girls
wade nearly the same nuubor of erpors. The table shows the
errors made Ly the Junlor boys and Junior girls to be 147

and 4062 per test respeotively. The senior girls had ﬂifaw
less eryors than the senivr boys, although thero was little
differences The total of the girla' errors for the two olass-
o8 was less than for the boya. There were very few nistakes
mads in the other types of ervors. It is noticoable that the
Junior boys made no evrrors in the last two types of errors and
that the Jjunior girls made errors of only one Lype.

Zrrors in laereentages

The astudente nede slx types of errors in percentage,
which are classified into two groups -- grrors in trade dise
oount as indloated by Table IX, and errors in figuring interest
as Indlcated by Table X. The three types of errors in trade
discount were made because of: (1) error or fallure to figure
discount, (2) fallure to figure diseount on propor numbsy,
and (3) using wrong per cent in figuring discount.

In some cases errors were made or diseounts were not
figured, 6. g« students confused returned purchases and
ﬁwmnayérﬁat&aa charges with trade discount and handled them
as suoh in making o deduction from the original asount of
the involoe. |



TABLE 1X
SRRORS IN TRADE DISCOUNT

B O D R O 0 O 0 RN I

%, SreBoys Jr.Girls Or.Girls Total
Types of Krpors BIPAVE EM Avge BN Avge M AVEe BM

Error oy fallure to : '

figure disoount 2 J059 4 L056 14 L096 38 .85 58
Failure to figure kl |

disoount on propepy ‘ ;

number O 000 3 042 7 *m&_ 12 L088 22

Use 0f’wr@n$ per

disgountg Q 000 Q + 000 J +021 ‘& #0005 “ﬁ
Total 2 9 24 51 -

o " e

* @ indicates Errors Made |
% Avge indloates Average Mumber of Errors per Test

Gtudents frequently falled to figure discount on the
proper numbeyr, that is, in figuring trade discount on & puse
¢hase involeoe, they multiplied the amount of cash pald by the
rate of dlseount instead of multiplying the amount of the ine
volce by the rate of dlmoount.

The wrong per cent was used in figuring discount, In one
problem the terus of a purchase involce weye a discount of 2
per cent 17 pald within 10 days. 4 10 per cent discount was
taken Instead of m 2 per cente.

The thres typea of errors in figuring interest were made
because ofy (1) figuring interest period incorrectly, (2)
fallure to figure interest, and (3) using wrong per cent in
finding interost.
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TABLE X
ERRORS 1IN FIOURING INTERBOT
oo : e T - . - "
Jrg&mma dw*ﬁayﬁ zrgﬁ&rls 8r*8&31$ %utal
Types of irrors BT AVE e 1 AVGe EL AvGe B AVEe B

Errors in £4 u ”
Interest Desiod = 7 J206 B 1l 40 296 68 @ 123
Yalilure to ’

figure interest 3 J088 9 185 38 .262 54 L263 104

Using ﬁmang per
eent in figuring

intereat <2 L000 P o «014 . #0310 -—
Total 10 18 it} 124 | 232

* B indloates Iryrors Made _
*avge indieates sverage Number of Irrors per Test

Students frequently figured the interest poriod inﬂﬂrwaaﬁ*
lys For example, in rfiguring interest on a prosissory note
the rate of lnterest would be figured on the prineipal corrocte
1y, but the wrong number of days would be used in computing the
amount of interest due or oollectible, |

The students often falled to figure interest at all, ale
though the note was an interesteboaring note. ,

The wrong per cent wes sometlves used in finding interest,
Gs e, in figuring interest at 5 per cent on a 60-day note,
they found the interest for 60 days at 6 per cent, but 4id
not make the nocessary deduction of one-sixth of that asount
to obtaln the interest at 5 per cent.



frpors In percentage were made through the calowlation
of trade disoount and the computation of interest. 7The basls
for finding the errors made and the average numbor of errors
per tost Lo the same as was used in Table IV in Chapter IV.

The error or fallure to figure dlecouns was the type in
which the greatest number of errors was made. These are
shown in Table IX, often the students either did not Tigure
& disoount or figured it wrong whes & certain per ocent was
allowed for prompt payment of an open charge aoccunt. The
boys made practically no mistakes in the diffevent types of
errors found in trade discount when compared with the number
of errors made by the gilrle. The number of erwors in trade
disocunt was small in comparison to the errors made in the
four fundamot

Table X shows the errors in figuring immm The eryor
in flguring the interest pericd was the type in whioh the
greatost number of errors was made. The Junior boys made ‘.286
errors per teat in ocomparison with the senlor boys who mads
+111. The average numbers of errors made by the junior girls
and senior girls were ,276 and «331 respectively. The junior
girls made only a fow more errors than the Junlor boys, while
the senlor glrls made three times as meny eyrors as 4ld the
senior boys, It is noticeable that in figuring interest and
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trade diseount the glrls mado many times the eyrors of the
boye. In the typs of error due to fallure to figure interest
a large number of errors were made by the girls, thelr errors
beling four and one-half timoes those mads by the boys,.

It {8 indicated in Tébla A1 that two types of arrors were
made by the students in common frections. The results were
incorrect because of: (1) fallure to use the proper fraction
and (2) fallure to carry fractions far enough.

Oooasionally students falled to use the proper fraction.
In dividing the net profit of a business asong three partners,
one«third of the net proflt was given to each partner while,
sccording to the partnership agresment, the net profit should
have been divided in proportion to the amount each partney
had invested.

in a few oases they 4id not oarry a fraction far enocugh.
If a division problem did not come out even, the frection that
remained was dropped. The fraction, however, should have been

carried beoause another division was necessary for the come
pletion of the problens

Table XI also indlcates the nuuber of eryors uade in each
glanaifi&aﬁxan by Junior and senlor boys and Junior and senior



TARLE XX
ERRORS IN COMMOH FRACTIONS

?aiiura to use ,
proper fraction 0 000 6 LB33 8 111 &4 .09 138

Pallure to carry
fraotion far mnaugﬁ 000 0 000 2 W0M4 2 LOL0 4

Total ° 6 10 & 22

A B R L SR Ry

**ﬁ%ﬁ» Lnaznuﬁﬁaﬁkﬂwuraggvﬁumbﬁr of Hrrvors per Test

girla. The procedure used in erriving at the figures found
in the ﬁ&b&a was the same as that used in Table IV iﬁ'ﬁhagﬁer
I¥Ve Only two types of errors wers nade iln common fractions.
The use of ocommon fractions was small in comparison to other
arithmetlics) prineiples involved in the teats, which accounts
for the smal

1 number of arrors made in the use of fractions,
The junlor boys made no errors, but the senior bove made uany
erroyrs by failin& to use the propey fraction. Both junior
and zenlor girls made errors of both types.

The failure to use the proper fraction was the cause of
the greatest number of miastekes. Nany students were confused
in working e problem conserned with the division of net profit
;ﬁ a partnership. In a glven partnership thers were three
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