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ABSTRACT

The purpose of this study is to determine if any of these
four factors (intelligence quotient, mental age, chronolorieal
age, and arithmetlcal ability) are valid measures for proge
nogticating success in first-year bookkeeping.

The bookkeeping students for three consecutive years
(195051, 1951«52, 1952+53) were grouped together and their
achievement in velation to IQ, CA and MA was compared to the
achioverent of the 1953«5L bookkeepins students through use of
scatterpgrams, by percentages for the entire growp and percente
ages by classification (sophomore, junior and senior),

The 1953«5l, bookkeeping students were given the Hundred-
Problem Arithmetic Test and thelir probable bookkeeping success
in reletion to pereentile ranking (based on the national nomm
for this test) was compared to thelyr actual bMing SUC
cess in the same manner as that used for IQ, CA and MA,

The writer came to the conclusion that intellipence quoe
tlent end chronological esge are perhaps more influential in
predicting probable success in bookkeeping than mental age
and arithmetical abillity,
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CHAPTER I

INTRORUCTION

Statement of the Problem

The purpoge of thls study is teo determine if any of thaka
four factors (intellipence quotient, chronological age, mental
aze, and erithmetical ebility) are valid measures for proge-
nogticating probable success in firsteyesr bookkeeping,

Heed for the Study

With the increase of the school population in recent
years, and the continuation of this trend, 1t 1s imperative
that our school program be modifiesd to meet the nesds of all
students, As part of this needed modification, wise selection
of studente for the variousg courses is necessary, 7Tt is :
apreed that not all studenta will succoed in a given course,
Tt becomes desirable, therefore, to have some eriteris for
placing students in a progran in which they can attain a
reagsonable degroe of muecess.

Possibly other toachers and/or adninistrators could use
thegse four fastors in selecting and pgulding students for firste
year bookikeeping,

It i1s hoped that the four oriteria used in this study
will, to some extent, be valuable measures of possible suce
cess in boolkkeeping,
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Limitetions of the Study

One of the major limitations of the astudy is the small
number of students invelved, According to Ross and sunlcyl
M ese the larger the sampling, the better,.e."

The instruetion varied to some extent from year to yeat?.
Also the tests glven to determine the finsl grade (achievee
ment) were not the same tests, These tests dld cover, however,
the same material and wers of compareble diffieulty,

Student interest in the coursze constitutes a major limi-
tation to a study of this type. "In many cases, moroover,
more intellesctual abillity is not the sole eriterion, Interest,
personal appsarance, family conneections, and other factors may
more then counteract a medlocre intellectual ability."a Touse”
stated: ",,. intersst in bookleeping was found to have a great
influence on success,” y

Statistlical methods, as such, were not uwsed, i,0,, the
standard deviation, probable ervor, coefficlent of correlation,
eto, were not determined,

The Otis QuickeScoring M"" was used to determine the
tntelligence quotionts of the bookkeepins students, One test

15, c. Ross and Julten 0, Stanley, Measurement in Today's
Sehools' (Vew Yorks Prentice-Nall, Ince, ~Pe Y07,

®Herbert A, Tonne, Prineiples of m;n&a Pducation (Hew
Yoris Cregg Miim.c%ﬂ. Pe

3?._ Wayne House, "?’gema Affecting Student Achievement
in Peginning Bookkeeping” (unpublished doectoral study, Ohio
State University,1951), ps 53,

by .
sear Irigen Puros, The Third Ment F!eu_\lWa oA
book (Wew Erunswiclcs Rutéers TRivers ity 88, ® DP%??-Q.
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gan only glve an indication of IQ, whereas & battery of IQ
tests would produce a more accurate indication of intelligence

Definition of Terms

Intelligence Quotient (1Q) is, "the most commonly used
device for expressins level of mental development in relation
to ehronological sgey obtalned by dividing the mental age (as
measured by a general intelligence test) by the chronolosical
age and multiplying by 100."5

Montal age (MA) means, "the level of a person's mental
ebllity expressed in terms of the median chrono}.qgical age of

a person having the seme level of mental abs.lity."é
CA « IQ

Chronolopical age (CA) is, "the amount of time that has
elapsed since an individualts birth,"! In thie study, the
chrorological age was computed as of May 20th of each year,
the date finel grades were given,

Achievement means, "accomplishment or proficiency of
performance in a given skill or body of knﬂwledge.“a As used

5 Carter V, Good, Editor, Distionary of I on (New
York: MeGrawefill Book Company, INCes LOLG)s Da ﬁ%.

6Ibido: Pe 164

"Loo, oit.

BIbi_&., De 6.




b
in this study, achiovemsnt means the final grades for the year
in I‘irst-yva_ar booklteeping,
The grading scale used by the resoarcher in evalusting
bookimeping students is presented below:

A 93-100%
B 85« 92
¢ C - 78 8y
D 10« 77
¥ below 707
Scattercram refers to, "a double~ontry table in whiich e

tally mark, dot, or other syrbol is entered for emch ohservae
tion at the intersection of the colum ond pow corresponding
to the X end Y scores of that obgervationy frequently used
for determining the coefficlent of correlation between two
variables, as well as for inspection of data, curve ritting,
eto, (sometimes applied to a correlation table after the one
tries have been tallied),"’

Prognosia, "statistisally, means the aet or process of
predicting the value of & dependent variadle by meens of |
known values of one or more independent m!.ublal.'m

Prediction, as used in this study means the actual past
results obtalned from the 1980=51, 195152, 195253 booke
keeping students,

Ivid., p. 130,

0s444,, p, 312,




s

Apithmetlo ebility pertains, in this study, to the score
attained on the Hundred-Problem Arithmotic Test (rovision of
SchorlingeClarkePotter),

Hundred=problem Arithmetis Tost™ 1s a revision of the
SchorlingeClarkePotter Arithmetic Test and 1s designed for
gredes 7«12, It contains items on additlon, subtraction, _
multiplication, division, fractions, decimale, and percentage,
This test is published by the World Boolt Company, Yonkers,

Wew York, copyright 1920.38,
PORTTD 110N 4 Py
Surve, noymal probability, is |

sse the grephical representation of the theo-
rotical distribution of an infinitely larpe mime
bar ﬁg obnml twm hzzrw a omzulimout m; va:'i.a’L ble
pure e 9y TG n 8 Dave
fa 1y smooth, symmotrical, belle od curve,
havins the mean, median, and mode coinelding,
and which is expresgsed in mathematical terms as
a ourve vhose !wi@t takon at any point on the
horigontel axis is in inverse proportion to the
mtno?ﬂtm of halfl the squared gigma distance
of tha point from the moan, ditm'b ormal proba-

and the normal dis ition are
3 W a u-mgm 3 They
L5 M n practice P!"ﬂhﬁb y are
?.5.1- tcg ually attained,) E
Hethod of Procedure

The relationships of intellipence quotient, chronolose
ical ape, and mental age to achievement in firsteyear boolte
kteeping were plotted on scattergrams, using the bookkeeping

— _
Oscar Krisen Puros, len
book (New Drunswicl: Rutgw %ﬁ%&l, ﬁ%ﬁ. Da Ti%-

mm. &g u;. Pe 116,
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students for the years 1950-51, 1951452, 195253 at Turnor
high School, Turner, ¥ansaes, While this information 1s not
in 1tself a prediction, in this study 1t will be used as such,
14645 we will ansume that the grades Tor the 1993«8lL students
will fall into the pattern as set by the 195081, 1951.52,
1952453 booldeeping students,

These scattergrams were then broken down in two Alfferent
wayst: the pereentages in each grouping without regard to
classification, and the percentages in each grouping sccording
to olagsification {seniors, juniors and sophomores),

Apithmetic Test at the begplmning of the year,

Four expectancy tables were made, indlcating the probae
ble echievement of the 1953+0l firsteyear bookkeeping students
bagsed upon the following fectorat I0, CA, MA and erithmetie
ability.

Pinally, four scattergrams were made showing the actual
achievemont of the students in the four areas, These zecatter-
grams were compared with the previous scattergrams to detere
mine the value of these measures,

A study of the Business Pducation Index from 1927 to the
present revesled very little, 1f any, material gimilar to the

writerts study, A thesis by Harold W, Strauss, in 1930, was
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somowhiat similar to this study except that the course was for
ono gemoster and was offered to frechmen (9th grade), Stranss
stated:

tu

mw@%wmmmmﬂ
a
oxperimonts conducted in commercial branches,
In addition tothls m asikinge for Hidlle
es were § bmi thh-eg 1ibrarics,
and :ltuum cm! tnﬂ. who would be

to this one ever having been conducted,
_For the m&eﬁ alnm 1m.acmmm

see WO would not be as accurate in our predicte
baged

ion of a studentts success in bhoolfireeping
solely upon his esehievemont in erithmetic but
thtmﬂuldwem& to conasider his I
as woll,

Strouse draws the following conclusione of which mumber one
is omitted becanse it ig of no significance to this studys

o I1. w: in mmp ean be predicted
more degree of agourasy,

& studentts mmmw mﬁt
»es the multiple coefficient of correlation

nﬂm Ve Strauss, "The f'fect of Ceneral Inttu!gmwe
ené Achievement in mamtic on Success in ma?n?
t%ﬁ?& masterts thesis, Rutgers Universlty, 1
Dhe

ltm.vlpiaﬁo
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m booldsesping seore on the one hand
and the IQm mecm tion merics talen as
a team aath other = (+ ,02) 18 very high,

The IQ iz more reliable than the
w on 2s & base upon which to proe
mt a studentis sucoess in booldweping,

IV, Tho relative welght of the IQ as come
pared to the State Examination in the determie
nation of a student's sem in bookkeoping 1s
mores thar 231,

| In the spplication of statistloal results
1t ghould be remembersd that the student
loses his individuality end very fow of his
ities can be measured statist .
s CoOmm . ﬁ:
of statistical roslts in thie
pose ﬁ;cym}dmum“@?
;aémumms.ni ﬁg
In addition to the IQ, Streuse also covrelated a state
examination mark with suscees in boolleeping,
An ertiele from the OChio Business Teachar revealed the
m-uor;muwmaumnumm

Wmm&mmlaMtGMm
n&buhmlrmmwtuh olagtic resords

of students whigh have tic values for
future success in bookheeping,
A rendom tion was made from the

record cards of 343 students who had studled
or more semeators of boolkltesping while ene
The Mnsmmm:' u:mmﬁ:'
a
and grados recel muﬂmm and
sonior high sol pud Jects wore tmmm
correlations wade with grades in 10B boolkleep-




1, The Intelligence Quotum wae found to
ve very little m:s ¢ value for

ha lower than
mgim po ol mumtw'wk, |

-_.'Mthohighaatamhum
2 of any of tho subjoets used in

_ﬁod!ct aaly -nmxy m smus te g

thommdm

%e A falivrly high corrolation wvas found bHew
mrmem-nﬁammm.

[ At«nm- m my glight effect on

m;:ﬁv 8 »- apins until lttm
;o L&

Housge came Lo the following conclusions:

J.‘!. tﬁm

axv:l.ﬂmtia nb!.utv was & major fmw UG
an moasured

m :;.ﬁh mhtiw
cmum m g‘? m 17

is n nunifumt ;-.?ium bnm ae!':s.w
ment bcm 'bcm-pi!z? and mmugmu.“

16
ua:m; Stutsman L Bases for 4
nmumm. 'mm ;fum, vIII (Apm o ):
Wiouse, 22+ 2itey pDs Sle2,

01p14,, p 269,



. CHAPTER IX
IUTERPRETATION OF DATA

Introductions This chapter has bhoon dlvided into four
mnjor mt&m so that the reader may have a1l of the Mwm
tion conceyning any one phage of the study all in one sestion
without having to move back end forth throughout the ehapter
to find velated material, The seotions ave in the followling
order: Intelligence quotient, shronclopicsl ege, mental age
end arithmeticnl ebility,

Pach seobion 18 developed as follows: separate tables eve
used to mmmt&m&ppmmme@amm
festor to achiovement in firsteyear bookkeeping using fivst,
the entirve group (195051, 195152, 195253 students)s then
the sophomores, followed by the juniors and finally the sen-
lorsy The upper number in esch coll reprosents past vesults
(1950=52) and the lower wumber represents current results
(1953=54), Seattergrams showing this information are in the

The IQ intervels wore chosen for convenience in handling
and becauge they are usurlly referred to;nthtam
(70«79, B0w00, otic,),

In determining the plecement of students on tho seattore
grems vhich indleate the prodiction of 1953«5h boolkkeeping
grodes (see Toble XXVIX, p, 56 )y the pereentage of sophomores,
Juniors and senlors having an IQ in a plven range was

m.
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detornined (see Teble XXVI, p. 55), and this same pereentege
of students was used to make Table XXAVIL, p, 566 Tor exemplos
on Table KAVI, pe 554 1n tho range 100+109 there were 30
cmanmm‘w; five, or 177, made "D"; 13, op
Wi, made "C" or belows Cive, or 177, made "A"p 17, o» S,
made "B" or above and 25, or 847, made "C" or above, In
applying these same pereentoges to the 19935l bookkeeping
students 1t may bo cbgerved that there are only 20 students
in this interval, Ve now obeerve that one, or 6f, made "™
rm.waﬁ.mw'whﬁmn.wm,m*c'ww
lows neme made "A"; five, or 31f, made "B" and 12, &r 797,
made "C" or sbove, In same cases tho pereenteges nosessle
tated placing & student betwoon two grade columns, thus on
-mmmm&;m.m%.m:bsmimh’
tuoon the "BeC" solumms and one in betweon the "0D" solumms,

This same prosedure was used in commection with sophoe
mores, Juniors and sendors to prediet the 19535l bookiesping
grades in all four cotogorles: IQ, MA, OA end aritiwstical
ability,

Tables XXVI, XXVII and XXVIII (pps 55-57 4 respectively)
are scattergrams showing the relationship betweon 10 (Intele
ligonce Quotient) and achievement in firpteyoer booldweeping,
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The symbol (x) represonts sophomoress the (F), Junfora and
the (») seniors, Toble XXVI shows the dlstridution of grados
for the years 19505152, or the pest vesultss Table XXVIY
shows the predicted results for the year 1953+5l3 Table XXVIIX
ahows the ourrent grade results for the year 195351, :
Teble T, pe 13, 18 prosented which shows this velations
ship pergentagewise without vogerd to elsssifisation, 1,045
sophomore, junior and senior students grouped topgether, The
nuniber ebove shows the past results and the mmber below ree
voals the astusl results, '
A smple vow from this teble and subsequent tebles will
bo dlseusced in detall end & similer Alscussion may bo dow
The mange 100-109 IQ, with 30 students shows that six,
or 165, made "A"§ 21, or U591, "U" or bettery 31, or 01T, "o
or bettorj nono made a grade of "F"§ seven, or 184, "7 o»
velows 17, or LLT, "o" or below, Tho comparison ghows that of
20 students Just completing the course in boolklkesping none
made & geade of "A"} five, or 297, made "B" or ebovey 1,
or 707, made "C" or above; ono, or L7, made a grade of "r"s
#ixn, or 307, made "D" or below and 15, or 757, made a grade
of "C" or below,
A broalolown by pergontages of the relationship between
IQ end schievement in fivsteyosr booldwmeping for sophomoros
io shown in Teble 1T, page . This growp was Alseussed in
the introduction to this chapter, peges 10-11,
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The peveentages for jmiors ave found in Teble III, page
16, In tho vpow, 100109, tho previous student made a grade of
"B and the 1993«5h student aleso made & grede of "BY,

oruuummummmmuw.mn.mm:w
100+109, one, or 147, made "A"j three, or 437, made "' or betters
five, or 727, made ™" or better; none mede "y two, or 297, made
DU gnd four, or 507, made "C" or below, For the current year
(1953«5h) we find only one student in this row and he seored &
grade of "o%,

It should be noted that e senior with an IQ In range 70«79
soored "C" while the sophomores in the next higher IQ range,
80+89, scored "D? and "P", This Indicates that the sonlors made
vetter grades pergentsgewise than 4id the other olasses,

According to the sumulative pevcentages shoun on Table V,
poge 18, the comparison is more ascurate as we look from grade
"o" and above, and from "C" and down,  As we moved fwom the
middle grade (C) to the two extremes, "4*:&&*?", the comperi-
son grous less acourats, because of the desresping limite of
grode open vhich talkes in a emallor mmbor of cases. Only
thoge srens in which the majority of stulents appeeréd ere
showms
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TABLE V

COMPARISON BY CUMULATIVE PERCERTAGE OF PREVIOUS AND CURRENT
STUDENTS FOR WHOM AR IQ WAS AVAILADLE

' 5

867 86¢ b 14 U o 7

— e : - -

A < Rotual Pesitts E

The comperison between provious sophomores and the present
sophomores teking booldreeping, Table VI, page 19, was the most
accurate possibly bocsuse this clase repressnted the groatest
number of students sosprising the study, TFor grade "0" and
ghove there was no chenge; grade "0V end dowvm an  inevease from
66 por sent to Tl per cent, The comparison of probable success
for the sonlora was the next most accurate: for grade "C" and
above there was & decrease from 82 per cent to 0O per cent,
and for grade "C" and below there was an ineresse from 53 per
gont to 60 per cent, The comparison for huniors wae the least
asocurates for grade "C" and above thore was a decroase from
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86 per cent to 4O per cent and for grade "C" and below there
was an ineresse from 57 per cent to 80 per cent, The sophow
mammmymwmucmm.m
seoring "A" and three seoring "',

Tn geneval, it seems og though the seniors meds better
grados than the sophomoros inammich ag the genlors hed 80 per
eont "C" and above while the sophomores had only 63 per eent
3" and above,

TARLE VI

COMPARISON BY CUMULATIVE PERCENTAGE, ACCORDIRC ©0 OLASS,
0P PREVIOUS AND CURRENT STUDENTS
FOR WHOM AN IQ WAS AVAILABLIE

the total mubor of students used in computing these peoreente
ages wes the samo,
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The trend as @ whole rovealed that the grades tended to
be slishtly lower than previous grades, However, the I0 ape
pears to be of some significence in predicting probable suce

The velationship between OA (chwonologieal age) and
wmmmmmwmm is showm mm:.omx
(so0 page 58)s This seattergram covars the years 199051,
195152, and 19824583, The chronolocical age of the students

was computed as of May 20th, at which time the final grede
was given,

The symbol (x) ropresents sophomores; the (£), juniors:
and the (v), senlors, The next scettergram, Table XXX, page
59 veveals the predicted results for the year 1953,

Teble XNXI, pege 60, another seattorpran, indfcates the current
grade results rfor the year 19538,

Thie relstionship shown pevesntasewlse without resard to
clasgifioation, 1,e,, sophomore, Junior, and sentiop students
grouped togethor, 1s presented in Teble VIT, page 21, The
mumbor abovo shows the popt results while the numbor below
roveals the 1993«5] results,

mmrma&.wMQMa@s‘m
ing students, Nine, or 159, made "A"§ 21, or 3¢7, made "B" op
above; L6, or 767, mads "0" or eboves two, or 37, made ""3
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18, or 24%, made "D" or below while 4O, or 65%, made "C% or
below, There were 26 students in this age group the curvent
year, One, or L%, made "A"; oisht, or 317, made "B" or highers
20, or 77%, made "C" or higher; one, or L¥, made "F"y six, or
23%, made D" or lower while 17, or 697, made "O" or lower,

with rogerd to the 61 previous students comprising the
fiftoeneyoar old sophamore group, Teble VIIT, page 23, nine,
or 187, scored "A"§ 21, or 357, scoved "I op bottery L6, o |
7655 soored "oV or abovej two, or ?ﬁ. soored "P"y 15, or 247,
poored "D op below and LD, or 650 ssored "O" or below, In
somparisont one, or L7, made "A"3 eight, or 317, made "B" or
highery 20, or 77%, made "C" or higher; one, or L7, made "F";
six, or 237, made "D" or lower and 18, or 697, wade "C" or lower,
There were 26 students in this row,

The juniors were represented by only seven students end
were distributed in the following manner on Table IX, page 2,

CA$1l0: one student seored "DV; CA-17, three students, or
758 scored "B" mnd one student, or 257, secored "O" (1007 “o©
or better)s and for CA«16, two students scored g final prade
of "¢", Yor comparison we have two, or 1007 of the CA«18
junlors scoring "D" which was the same as previous rosults
for the sawe rowy CA«17, one, or 507, scored "C" end one, or
S0, moored "D (1007 "C" or under). t}h—iﬁ. one, or SO7,
soored "B" and one, or 507, seored "D", Obviously there ave
not enough ocases to warrant prognosticating success here,
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| There are 29 previous seniors showm on Teble X, page 26,
13 of whom wore in the CA-17 row, two, or 157, made "A"p five,
or 397, made "B" or sboves nine, or 697, made "O" or shovey
no "Ma"; four, or 317, made "D" and eight, or 627, made "O"
or below, There were no "AVs"} thvee, av 79%, made "B" and
ene, or 257, made "C", thus scoounting for four seniers duwing
the 1953«5l sehool year (1007 "C" or sbove),
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TABLE XI

COMPARISON BY CUMULATIVE PERCIENTAGE OF PREVIOUS AND CURRENT
STUDENTS FOR WHOM A CA WAS AVATLARLE

A Nﬂ;&ﬂ!‘
o

o o 7 o
‘ --6--‘_.3:.{5.“”@3%?.-23%...‘é-'“'o.---.-
T . A . IS T

A 0 3¢ 616 615 3313 o 9
B % L% oh% m 107 I

R R I 18
o 3% 2% 68 76%  35% 198 5
4 'g. 2;£ 6& - 7;% Bi‘g o h‘ﬂ oy -

4 K::gé‘ﬁmta

Only those sge groups in which the greatest number of stue
dents appeared are shown on Table XI, page 27, PRecsuse of the
wider grade span, the comparison outward ("C" and sbove and "c"
and below) 1s the most accurate, As we roach the extremes the
somparison becomes less accurate due to the deecreasing limits
of grede span end the smaller number of cases,

The comparison of probable success between past and cure
rent results was the most asccurate in the case of the seniors,
with slightly more deviation in comparing probable success for
the sophomores, and & greater deviation in comparing success
for the juniors, as shown on Table XIT, page 28,



as

TABLE XII

COMPARISON DY CUMULATIVE PERCENTAGE, ACCORDING TO CLASS,
OF PREVIOUS AND CURRENT STUDRNTS
FOR WHOM A CA WAS AVAILABLE

ia. w' Junior
Booldeping Past Aotuel m Actusl  Pest Actusd
" T 22 0 0 e 0
B and wp 3t ahe 437 e  30d Lot
C and up el 637 867 3e 728 807
¢ end dovm 659 767 57¢ 834 627 607
Dand dowd g5 g4 0L b5 W 20¢
¥ 8< . o 0 0 0 o'

causo 1t spparently is the same g Table VI, pege 19, IHowever,
the porcentezes sve slichtly different, the resson belng the
difference between the total mmber of students for whom the CA
and IQ were available. The CA was avallsble for a1l students,
while the I0 was not,

The sophomore group was the only one to be represented at
sach extreme (grades TA™ and "F"), The lunlors wers the most
disappointing in comperins the pest end ectual results, They
previcusly hed the highest percentape of students who scored
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"e" gnd sbove (867), but for this year thoy had the smallest
pergentage of students who seored "0" and above (3L7), The
comparison for seniors had the smallest deviation with a pgain
from 72 per gent to 00 per cent "0O" and above and & decrease
from 62 per cont to 60 per gent, "C" and below,

Poroentagewine the seniors made the best grades with the
sophomores next end the juniors last, The grades tended, as o
whole, to be slightly lower than previous grades, with the come
parisons being more sccureate &t the lower age levels (15.16),

Comparison of Mental Age With Final Crade Achievement

Table XXXII, page 61, shows the reolationship bLétweon mental
age (MA) and achiovement in firsteyear boockieeping for the years
1950e51, 195152, 195253, _

The symbol (x) again represents sophomores; the (#), june
fors and (#), senlors, The next scattorpgram shouws the pro-
dleted results (Table XNXIIY, page 62) and the third scattere
gram (Table XXXIV, page 63) reveals the final, actual results,
The relationship percentagewlise without regard to grade levels
is showm on Table XIIY, page 30,

In the sixteonsyear old MA proup, sonsisting of 20 prove
ious students, five, or 187, made "A"; 1, or 507, made "B" or
sbovey 22, or 797, mede "C" or above; none made "F"3 gix, or
217, made "' and 1, or ©07, made "C" or below, The MA+1é
group for 19836l consisted of 1l students; none made "A"j five,
or 3658, made "B"; nine, or 657, made "G or sbove; one, or 7;%.
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made "F"3 five, or 3674, made "D" or below and nine, or 657, made
"g" or below,

Table XIV, pege 32, shows the breakdown by perscentages for
the sophomores, '

Thirtyetwo former students in the MA-LS group rated as fole
lows: five, or 167, made "A"§ 12, or 3087, made "B" or betterp
21, or 661, made "C" or b'cttin two, or &7, made "P"§ 11, or
344, made "D or less and 20, or 627, made "O" or lees, AL
present, we find that nome made "A"j four, or 297, mads "B"j
11, or 797, made "C" or sboves none made "P"; three, or 217,
nede "D" or less and 10, or 717, made "C" or loss, :

With regard to the seven junlors on Table XV, page 33,

‘the MA ranged from 13«10 with one student in each MA lovel oxe
copt for two students in the MA-1S group, Ve need only mention
that six of the seven juniors secored "C" or above, There were
only five juniors this yoar: thres in the MA.LE mins one,
or 337, seoring "B" and two, or 67Y, who scored "D"; one at
MA=17 who scored "C" and one at MAsll vho seored "D",

Decause of the small number of cases the writer fesls that
these results are of no signifisence, It ig diffieult to detore
mine how meny students are needed to make & vallid groupj howe
ever, let us say that 1l students represont a more valld group
than seven, and 15 students would have more woight than 11,
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The MA for 17 former senlors ranged from ll=18 as shown
on Teble ¥VI, page 35, In the MA«10 grouping one senior seored
"A"; one "B" one "O" and two seoved "D" and there wers no "Pha"
{three, or 607, "0" and ebove and three, or 607, "C" and under),
There were five soniors in this group, The 1953«8L students
eontained one MA-20 end one MA+19 student, each sooring a final
grade of "0", and none in the MA10 group,

The renking of five previous seniors in the MA«16 growp is
as followst one, or 207, made a grade of "A"§ two, or LOT, made
"B" or better; four, or B0%, made "C" or better; none made "F"j
¢ne, or 20%, made "D" and three, or 607, made "0" or below,
Four students comprised the group during 1953«6Lt three, or
75¢, made "B" and one, or 257, made "D" (797 "2 or better and
284 0" or under),

The grades in general were lower than previous pgredes oxe
copt in the cese of the MA«1S5 bracket, The deviations were
sreat enoush a3l along the lime to indleate, to the writer ot
least, that mentel age iz perhaps not an rood & eriterion s
IQ and/or chronolopiscal age. The sge grouwps from U108 were
used because it was in those groups that the grestest mmber
of studente appeared,
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The somperison in this geoup, Teble XVIY, i1s more accurate
as we move from the grade of "C" and up, and "C" and down than
it 18 as w move to the highest and the lowest grades, This 1s
due to the inoreasing nerrowness of the grade spsn ag we move
to the oxtremes and to the emall mmber of cases found at the
oxtrenos, |

TABLE XVII

COMPARISON BY CUNMULATIVE PIHRCENTAGE OF PREVIOUS AND CURRENT
STUDENTS FOR WHOM A MA VAS AVAIILABLE

o
o

A = Aotuad Rosuits
The deviation between previous grades and astusl suceess
was least in the case of the sophomoresy next, the senlors
end finally the juniors had the greatest deviation, The sene
lors made the best prades, the sophomores were in the middle
and the juniors made the poorest predes, as shown on Table
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XVIII, This table ig the same as Table VI and is showm here
for the convenlence of ths reader,
TABLE XVIIY

COMPARISON BY swmw PERCENTACE, ACCORDING TO CLASS,
. OF PREVIOUB AND CUMRENT STUDINTS
FOR WHOM A MA WAS AVATLABLE

in Sophomore Junioy fSenior
Bmczing " Past i Actual Past Astual Past Aetusl

127 2% e i '® 16¢

0
o v s e aan . s A

B and wp s a&s 437 207 L Lot
caitw  @F . @f %;mj o2t for
Cond down 668F 7 ;‘m B'o%m 53¢ ;
Denddom 30f 318 e F a0 208

v % % o 6%

Table XIX, page 38, reveals the porcentile ranking of
the 1953«5L firsteyear bookkeeping students on the Hundrode
irithmotis Test. Tt is interesting to note that 747’
of the students are below the 50th persentile based on the
national norm for this test which Indieates that 4f the
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TABLE XIX

PERCIZITILY RANKING OF HUNDREDePROBLIZ ARITHMETIO TEST

B e

SUSLENNNSORERNARRR |
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asmwsed positive correlation were trus, the gredes would be
lowey than was sotually the osse, Since there was no record
of the srithmetic ability of the 1950.51, 195152, 1992.53
booldoeping students, the pmtm ranking plased upon a
normal curve will be used as the eM rosults, This
distribution s shown in Table RI-QLE@RARY

The finel results for tho year IM. showm in seettere
grem form, are on Table XXXVI, page 65, Again the (x) PODPIG-
sents sephomores; the (#), juniers; end the (v), seniors,

It was arbitrarlily assumed that the distribution would
be a perfect positive correlation between percentile rank on

Tun: Problen Aritheetio Tegt end final grede achieve-
ment, 'msmmmmum that this ie¢ & tremendous ag-
sumption and one with 14ttle likelihood of being true; howe
m,ituumhnltmansmm £

Tho persentapes found for 1953-5h in Teblos XX « xxn':.
pages Lo, ave slso the porcentages used for prediction of
cwrrent achiovement in bosklweping desed upon percentile
vank distributed upon a normel curve, |

Actording to thelr persentile ranlking, on Teble XX, page
40; weo chserve that et the 5e3)1 level 1007 will make "™%, In
comparison, in the same vow for 1953+l we find 26 students
nons of whom made "A"§ seven, or 277, made "B"3 16, ov 627,
made "0" or above; two, or 8%, made "M"§ ten, or 397, made
D" or below while 19, or MY, made "0 or below,
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The comparison of poreentile vanking and final gvade
achisvement for sophomores 1s &lgslosed on Teble XA, page 42.
0f the 19 students in the 0+31 ranget none made "A"p four,
or 217, made "B"; 11, or $07, mede "C" or higher; two, or 117,
made "F%y elght, or 437, made "D or lower and 15, or 807, made
"o¥ op lower, ,

The percentages for seven Junlors ave found on Table XXIT,
page L3,

With only six junilors peprescnted during 199%-%h, we Pind
none with a perecentiles yanldng above 70, Por the range 32«69
wo Tind two, or 1007, soored "3 B8.31, ons, or 33 1/37, scored
"By two, or 677, made "C" or ebovey none made "F"; ome, or
33 1/3%, made "% end two, or 67, made "C" or under, One, or
1007, made "D" in the le7 percentile group, Because of the
small mumber of ceses this group camnct be considered valld for
prognostlcating suscess in bookkeeping.

Fleven geniors are shown on Teble XXITI, page hli, with none
making & grade of "AV, mnd none in the braskets 9h«100 snd 7093,

In the 3269 vange, two, or 507, made "B and four, or 1007, meds '

"¢* or above, The Se31 range contained four studentss two, ov
507, made "By thwee, or 757, made "O" or higher; mone made "PTy
ono, or 257, nade "D" and two, or 507, made "0% or lower, Tov
the finel range, le7, thore wore twe students: ons scored “o"
and one seored "DV, making two, wim. "o or loss,
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The comperison is more sccurate from the grades of 'c'f'
to "A" inelusive and "C" $o "P" inglusive then it is e we
move to the exbtremes because of the decreasing limits in
which to work and the smallest mmber of ceses 1s found at
the extromos, _

Because of the nature of the predietion In this case
(prodiction of perfect correlation) and the expested resulte
ing seatter from the predliction; this writer must necessarily
eonclude that perhepe the aritimetical ability of students is
not as pood a eriterion as intellipense gquotient snd/or
chronolopieal age, As it pertains to arithmetic ability,
this agrees with what MaoDonald founds "the correlation of
ol between sritimetical edillity and boolklteeping achievement
indloates that avitlmetic tost scores ave of only slisht
value in predicting bookleeping achievement,"L?

The cummletive percentages showm on Teble NV revesl that
the greatost deviatlon cccurred in the case of the senlorswvho
seored rusch better than was ewpected, the hunlers fell below
expectations and the sophomores did better than was expectad,
The deviation for Juniors end sophomopes wng sbout the same,

i wes ———

“mu D, asonsld, "A Study Relative Value
- h- oy mn end mzmmd in Mcb&
hlovement, with an mmm it ion o

shlevenont, with en n nto
*u !w.. Univeraity of mahim. 1939}. Py l;aa




b7

TABIE XXV

GOMPARISON B! CUMULATIVE PERCENTAGE mcemmw 0 OLASS,
OF PREDIOTED AND ACTUAL
(8TUDENTS 'ﬁm VHOM AN ARTTHMITIO SCORE WAS AVAILADLR)

in Sophomore Juntor Senior
“. Booldteeping Pest Actusl® Past Actual Past Actual
A 2% 21 0 0 0 0

a - o . . -

B md wp 168 2n 0 e 0 hot

———

¢ end up ot 63% 298 3o 364

—

807
¢ and dom 84 768 1009 83¢% 169% 'm
20%

D and down Y m'm'm byt

i 35 %M ' m ¥

The seniors made the best gredes having 807 "o" and
ebove, the sophomores next with 637 "0" and ebove and the
juniors made the poorest showing with only 347 "0% and sbeve,
The difference between the pergentages on this table end
thoss on Table XII, page 28 (in the predicted columa enly),
is due to the differense in total mumber of students used
for cach table,



CHAPTIR XIIX

SUMMARY, CONULUBIONS, AND RECOMMENDATIONS

Simewry

The purpose of this study wes to determine 1f any of
the four factors (intellisence quotiont, chronological age,
mental age and arithmotical ablility) ave valid measures for
prognosticating success in Cireteyear bookieeping,

Seattergrans were usod to show the relationship between
IQ, WA and CA and suecess in firsteyonr bookkeepingz using
students for the three yoars, 195051, 195152, 1052.53,
This informetlion was then converted into pergentages not m;
for the entire group but alse for thetwee olesses: sophomors,
hmnior, end senior, Using this date, the probable suscess
for the firsteyear boolkkeeping students of 19535l was plotted
on seattergrams in a similler mamer,

In addition, the 195! boolkeepine students were glven

hundred-Prob \rithmetic Test and the pereentile vanke
ings were p!.attca on o normel distribution and this was uged
as the basis for predicting their probabdble suscess,

The sctual sucocess was then compared to the predicted
success,
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Conclusions

The reliability of any statistical measure
varies directly with the number of individuals
on which the measure is based, Since each cell
is likely toc ontain relatively few cases, the
confidence to which we are entitled is less than
for measures based on larger numbers of cases,
One should recall that the average score of a
class 1s a more steble figure than the score of
any individual situdents. The lesser relisbility
of individual cell entries (or per cents) is a
real limitation of the expectancy table tech-
nique, and one of which the user should always -
be conscious, The limitation is not so great as
to vitiate the usefulness of the device. The
coefficlents computed in most school and indus-
trial situatlions also fell short of ideal levels
of relisbility. The lesser reliasbility of the
filgures in any expectaney table is frequently
compensated for by the clearer interpretation
they permit, It should also be remarked that
larger frequencles in each cell, and consequent-
1y greater permissible confidence in our predice
tions, may be obtained by lumping together adje-
cent score groups or criterion ratings ... in
short, the expectancy table is a tool, and one
of potentially considerable valwe, ILike any
tool, its usefulness depends on the extent to
which it is understood and on the ingenuity and
skill of its user, Properly understood, it
represents an excellent medium for interpreta-
tionland commnication of the meaning of test
results,

The writer draws the following coneclusions from the re-
sults of thils study:

(1) The sophomore class emerged as the one in which the
comparisons were ﬁhe most accurate, possibly because this was
the largest group,

(2) The intelligence quotient and chronologicsl age of
the student appear to be more influentiel in predicting

1The Psychologleal Corporation, publisher (Test Servics

Bulletin, NWo, 38, December, 1949, New York, N. Y.), DDe Li=bs



probeble success in booklkeeplng than do the mental sge and
arithmetioal sbility, The correlation for IQ 1s positive
while the correlation for CA 1z negabtive, There 18 almost
Mamm-immmimmammmm _
ment and the correlation for arithmetlcal ability is positive
to & very elight degree, |

(3) ™o senlors consistently made better grades than the
sophomores with the juniors malking the poorest grades of the
three classes,

(k) The current grades as a whole tended to be slightly
lower than previous gredes,

The regults of this study indloate that the following
recommondations be made

(1) Thet & larger number of students be wsed In malking
a similar study,

(2) Tat o move statistieal approsch be made to the
probloem,

(3) Thet firsteyeer boolkeepins be offered ns & senior
sub Ject, '
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HUNDRED-PROBLEM ARITHMETIC TEST

WHOLE NUMBERS —COMMON FRACTIONS —DECIMAL FRACTIONS—PER CENTS

By RALEIGH SCHORLING

Head of Department of Mathematics, the University High School,
and Professor of Education, University of Michigan

Jorn R. Crark
The Lincoln School, Teachers College, Columbia University

and Mary A. POTTER

Supervisor of Mathematics, Public Schools, Racine, Wisconsin Nluo,,f,;‘;:g
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TEST: FORM V :
NPT AL S A e o e e e MRk R e S e | DE (o o S el s M e g7 A 3 Grade: ... ... ..
I8k e yearsand...... O e A el e Wi e e b e s e | e L e S L R A
S 11670 (S i CRer ORT TE Bn S s PR R G it S s e s e State.: ciisinsaictne sy e

DIRECTIONS

Do not turn this page until you are told to do so. Read the following direc-

tions. -
This test contains several groups of arithmetic examples. When you finish
one group, go right on to the next. If you come to an example that you cannot
do, skip it and try it again later if you have time. Begin at the top of each col-
umn and work down the page.

You are not expected to finish every example, but work steadily and do the
best you can.

You may do your figuring on the test paper or on the blank paper that has
been given you. But you must be sure to write the answer to each example in
the box near the example.

Do not turn the page until I say the word Begin.

P i NUMBER + NUMBER + Numser _ Torar
CoRrrECT WronG OmITTED NUMBER

e Addifion s s i s st s atas e ey ES - = 10

T S UD A CEIOTIA ey T e Sy + + = 10
TN ultiplicationy svaRe i P e s Ry ar il = 15
N DR o, L et L S B + e = 15
V. Fractions, Decimals, and Per Cents. . .. Gl b = 50

V- DoPATAL St e IR o g e o e + 2 = 100

[This test is a revision of the Schorling-Clark-Potler Arithmetic Tesl, Form A (1928).]

Published by World\Book Company, Yonkers-on-Hudson, New York, and Chicago, Illinois
Copyright 1928, 1938, by World Book Company. Copyright in Great Britain. All rights rescrved. near:v-18
Caopyright 1926 by Raleigh Schorling and John R. Clark

PRINTED IN U.5.A.

a

g&=™ This test is copyrighted. The reproduction of any part of it by mimeograph, hectograph, or in any other
way, whether the reproductions are sold or are furnished free for use, is a violation of the copyright law
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I. ADDITION
Add:

s

IOOO‘H‘.DOEGO‘QOO

—_
—
—

2. 463
877
539
198

| |(2)
3. $386.85
96.66
6.57
98

100.00
594

60.00

4)

6. §+ & = ®)
6. 178

(6)

7. §+3+5% = @)

8 93
271

8%

(8)

9. .07 + 5.23 4 8.29 + 1.40=

10. $2.25 + $14.70 =

When you finish this part, go right
on with the next. -

II. SUBTRACTION =
b
Subtract: ‘5’%“
1. 1124
742
] |(11)
12. 880.75
78578
RELL Sl (13)
14. 8%
of
(14)
16. 2§ — % = (15)

6. $5.04 —18¢ =  ]u®
w. 9752-6007=[  Jan
18. $32 — $6.58 = ‘:' (18)
19. 925—-220=[ a9

20. 9006
4039

When you finish this part, go right
on with the next.

Hundred-Problers Arith, Test: V
III. MULTIPLICATION
Multiply :

g8

Do your work here. 22. 609
609 40
4

i

1

EDo your work here.
L 769
i
1
i
i
;

708

4. § X 60 = e
%. §X4§= @5)

2. § X 12 = @5)

W AXE=] e

28. 20§ X 12 = (28)

29. 13 X 2 X § = =
Doyeurworkhon g0 4958}

(Part III is continued on the next page.)

[ 2]



III. MULTIPLICATION
(Continued)

The answers in the following examples
have not been ““ pointed off.” Put the deci-
mal point in each answer where it belongs.

31 20X .20 =400 |6D
32 16X 03=| 48 |@
28 10,5 X1 5i= (33)

34. 0245X2=490 |6Y

36. Does1.2 X 0.5equal 6.00r

.60 or .060 or 60?' (35)

When you finish this part, go right on
with the next.

IV. DIVISION
36. 36 +3 = (36)

37. 636 = 6 = :] (37)
38, 048 + 9 = :!(33’

3. .004).0284

40. 34)1054

The answers in the following examples
have not been ‘“ pointed off.” Place the
decimal point in each answer where i
belongs, adding zeros when necessary.

(456 |a

Hundred-Problem Arith, Test’. ¥

V. FRACTIONS, DECIMALS,
AND PER CENTS

Write each of the following as per
cent:

41, 123)560.88

2 123)56088

43. 12.3)56.088

44. Does 4786 =+ 10 equal 4.786
or 47.86 or 478.6 or 4786 ?

[ Ju

s %:4=- |®
6. 33 +3=[  |ao
. g-a=[ @
6. 44 -8=[  |u
R

49. 21)882

60. 83)11371

When you finish this part, go right on
with the next.

SAMPLE L = (Your answer should
4 read % = 20%.)
5 (R 1)
62. g" = (52)
83. § = (53)
64. .75 = 9| (54)

56. .075 = (55)
56. 4 = (56)
57. % = (57)
o § =
5o. .2 = (59)

60. 0.875 =

9% (60)

Write each of the following as a decimal
[fraction: ,

6l & = ' (61)

62. I = | |(62)

(Part V is continued on the next page.)
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PART V. (Continued)
Write each of the following as a decimal fraction:

69. 1219, = (69)

7. 373% = (70)

Write each of the following as a common fraction:

1. 209 = (71)

72. 9%, = (72)

B 25%=] |mo»

4. 1219, = (74)

7. 3339, = (75)
Complete the following :

7. 25%0f120 =  |@®
7 23%0f40=|  |@m
78. 1209, of 20 = ‘:(78)
7. 3%0f3000 =]  |ao
80. I:l o of 24 = 8,
8. |%of60=6.
82. [  |9%of20 =25
83. 4 = [:l 9% of 20.
s 9= |oofis.
8. 8=  |%of8s0.

Hundred-Problem Arith, Test: V
Write these decimals as per cents:

86. .355 = %1 (86)

87. .123 =| %| (87

‘

R

88. .1825 = %) (88)

Rewrite the following decimals, arranging them in the order of their size, the
largest first and the smallest last:

8. .93 15 94 |

(89)

%. .40 2.5 875 | |©0)

Write these as decimal fractions; carry the answer lo three places and round

off to two places:

92. % =

93. Mary bought an $8 dress at a 159, dis-
count. What did she pay for the dress?

94, What is the interest for a year on $175
at 69°?

965. Mr. Brown found that 2219, of his
peaches were not good enough to sell.
Out of 80 bushels he could sell 2
bushels.

96. Carl earned $32 during his summer
vacation. He spent 14%9, of this
money for schoolbooks. How much
did his books cost ?

(92)

(93)

(94)

(95)

(96)

97. What do you pay for goods marked

$13.50 with a discount of 2%,? (97)

98. What per cent of your investment do
you make if you invest $125 and

gain $57 %|(98)
99. What is the interest for a year on $300
at 419,? ' (99)

100. There are 2150 pupils in one junior
high school of this city. The principal
of this school expects an increase of 6%
in the number of pupils next semester.
How many pupils does he plan to have
next semester ?

J U UUSE L

(100)

When you finish this part, go back and make sure that your work is
correct.

[4]
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