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6,
INTRODUCTIOR.

sffective guildance of college students depends fundk=-
mentally upon knowledge and use of all avallable informatlon
concerning the indlviduals involved. Previous performances,
capacities, and interests of prospective studente need to bﬁ
taken into consideration, in order that they may be helped
to make their cholece of éurrieulun as wisely &s possiblee.
#hatever 18 known about & atulent that may point hinm towéra
one line of work or definitely away from some other fisld of
study should be used to help him as soon &8 possible when he
is laying the first foundations for his higher educttional
endeavorses

It is a problem of sovlety to eonsider the proper
placement of youth, through education, in the flelds where
they will be best fitted to work, most able to render capw
able service Lo mankind, and most happy in thelir pursulis.
Higher education is costly of time and money for soclety as
well as for the individusl student. The products of higher
education can be of the greatest value to socliety in thelr
chosen professions only in-so-far &s they are sulted for the
fields of work that they enter. Soclety can 11l afford te
gpend thousands of dollars.to trein young peopie for profess-
ions 1in which they can never hope to become better than
medlocre practitioners. It costs neo more to educate & good

doctor or a good teacher than a poor one; the difference
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in the cost to soclety when the practice thelr profession
ls almost immeasurables

All good collepes and unliversities at the present time
use the rgecorde and facllities thay have avallable to help
thelr students make the best possible choilces of courses of
study and of 1ife profesaione. Guldance 18 an inportant
part of the proper functioning of institutions of higher
educations This study is belng made in an effort to add to
the muterial availiable for use in guiding students in thelr
choice of sublects In the freshmén year in colleges Based
as it %a on the records of students at lontanz State Unlver-
s;ty, the specific results will be applicable only at that
ingtitution, as foar &s the actual predletlion of grades in
college is concerned. However, it 1s hoped that the
general findings and concluslons arrived at in the study
may have some value in pointing out new possibilities in
the fleld of forecastling college scholarships

The fundamental purpose of thie stﬁﬁy has been to
evolve predlction formulés for use in the prognosis of
grades in specific sublects. By such predictions it will be
posagible to advise the individual student as to his prebable
chances of guccess in college, and in particuiar, &8s to his
chances of securing & satisfactory grade in the various
subjects of the freshman year. Thils application of the
formulas that have been worked out will make it poesible to
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help the student to choose his subjects according to his
chances of success. Further than that, on the basis of the
predictipns madé, it wlll be poassible to determine to &
conosliderable extent which studente are living up to their
promlses of success, and which ones are probably lozfing on
the Jobe In the case of falllng students, the predicted
scores will help determine whether their fallure is due to
inability to do the required work, or merely to lack of
applﬁcation.

Predictions of grades have been based entirely on the
scores made by students in the American Council on Education
Poychological Examinations This and similar examinatlons,
very comnonly used as entrance tesps for college freghmeh,
have been used quite generally for predictive purposes in
the paste. In most cases, predictions have been MR sed on
.gross scores of the examinations, or on the gross scores of
& combination of testse The purpose of this study has been {
to use the American Councll on Education Psychological
Examination as the sole means of prediction of success in
specific subjects. fhia has been done by finding the
multiple correlation between the five subtests of the
examination and the vérioue subject grades, and by working
out the necessary prediction formulas from the partlal
regression coefficients obtained in connection with finding
the multiple correlations. The results of this study do not

in any way indicate the advisability of entire dependence
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upon one exsmination for prediction of college gredes, but
it is hope& that the techniques used in ’amswf}rk may be of
help in making further attacks upon the problems
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PREDICTION OF QUCCESS IR COLLEGE.

The earlilest attempts to use psychologlchal examinations
for prediction of success in college were based on the use
of the cancellation type of test developed by ¥Wundt, Catell,
and others 1. The value of these tests for prognostic.
purposes was neglliglble, and it was not untll the World #ar
that any rapld or significant advances were made in the
field.

The importance of the ‘orld #@ar with respect to
prediction of college success was the construction eof the
Army Alpha for use in testing intelligence of soldlers, an&
its subsequent use for prognosis of abllity to do college
worke Many studles of the value of the test in thls field
vere made. A8 a result of the findings of these studles
encouragement was given for the construction of other and
more specifie testing material to be used In forecast worke
The development of the short-answer new-type tests was an
outstanding advance of this periode.

The first uses of general intelllgence and other tests
in prediction studles was for the purpose of prognoeis of
general success in college. Later the more definlite task of
forecasting probability of success in various limited flelds
became qulte general, and at the present time there ic &
vealth of testing material avalilable for determining more or

leas sccurately the various specific traits, abllities, and
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‘tendencles of college enrollees. Criteria %o be used for
the varlous iypge of prediction can be clagsified uﬁdépk
three general -headst (1) Thé_general mental teéts; (2)
general achievement tests, and (3) teats of specific tralts,
.aptitudés,ﬂpr achievémenta. ) . » |

This s}&ﬁy is concerned with prediction of success as
based on the American Qnync&l on'Education Psychological
Exémipatian; by L. L. Thurstone and Thelma Gwinn Thurstone.
This examlnation is an example of the first type of test
referred to abovey and consequently findings from otler
studliea of similar tests will be most significant for the
-purpose of vélid&ting,this workes However, it seecms advis-
able to include & summary of results found in studiés based
on the two other general types of tests. Ko attempt has
been madé to refer to all the findings in the field,.but it
is feli that the results given in the taples on the follow~
ing pages are & good sampling of the data available; partice
ular care having been used to compile only the results that
are definite in character and backed K by spedific evidence.

The corrélation coeffioléﬁt 1s the bestfhathematical
method of showing the relgtion between simllar measurses of
individual capacities, such as 1n£ell$gance test ecores and
subject gradess In spite of its general use for this
purpose 1t 1s often mlainterpreted, and it must be kept in

¢

mind tQat in no casge does it mean the name 28 a per cent.
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For 1&3&&9@9, in order to ha?e the ability to indlcate the
correctﬂgraaega.pup&; wiil earn in SGﬁ'af’the-Caeesg’a'teﬁt
must show & coefficient of correlation With the grades
involved atA.Séé. On page 61 is given s table which shows
the per cent of forecasting efficiency indicated by various
coefficients of correlation.‘ |

In the tsbulations on the following éages the examina-
tions used for prediction arg listed, followed Dy the names
of the various research workers who have investigated ﬁhe
predictive value of these tests, and the various coefflice-
jenta found forithe different studled wade by them. The
grades invoelved are thosge earned during the whole or part of
the firét two years in college; 1in all cases the studles
were on the bhasis of 8ll grades earned in college up to the
end of the time used. Thus, some may be for the first
semester, others for the first year, and some few cases for
the firgt two years.

Yost of the coefficients of correlation showing relas
tion between generél,callegé scholarship aﬁﬁ genpral mental
tests are between +40 and «50. Following the individual
results for sach exanmination is given the median of these
figures; the highest medlian found was for the Scholastlc
Aptitude test of the College Entranée xamination Board
{e58)s This test also gave the highest single correlation
{+70}¢ The loweet median for any predictive item was that
found for the Otis Intelligence Test {«38).
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PREDICTIOH OF GENERAL COLLEGE SCHOLARSHIP
UBIRG GENFRAL HENTAL T “TS.

~ v
-y

T T CORRELAT
’PREDICTIVE ITEN _REFERERCE . COEFPICI ENTS
American councn on Educke~ | Bouc her? 230
tion psychologlcal examine | Condit 3 #45
atione Crane 4 +27
" o Hartson 2 «50 women
. 53 men
Hopkins § 53
Remmers 1 o445
Remmers O 57
Segel 9 48
stalnaker 10 o557
Thurstone
Thurstone 36 1}8,
. 1»5. .62,
'l*ob . 5‘40
052 '040, 02&1,
047.’ .59, .32'
o5l, 45, 440,
49, +49, 56
Whitney a ot
Goodman - «33
Ilédian 48
Anderson Cravwford 13 42
- Army Alpha Anﬁersonlé‘* «38
s v aion Bri 8 *
(hl%%g %'_6 ‘OZZ
- DeCanp 7 o4l
Ernst 18 ' sy
Jorda% ; +48
Kiner «50
,Stoddag 2r .49 :
Stone o - «50
a.g .52 &3, "e3L
"’011
Van Vagenen 25 .50
Hedlan 037
Brown Univ. Examination BacPhail 26 37
Hiller Mental Ability Test | Binneweis 27 43
. bacPhail <8 «49

ledian c46
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. PREDICTION OF GENERAL COLLEGE SCHOLARSHIP
USING GENERAL MERTAL TESTS (Conte)e

CORRELATTON

PREDICTIVE ITEH REFERENCE COEFPICIENTS
-Hinnesota College #illiamson 29 42
Ablility Test
Ohio State University Blair J0 50, 49
Psychologlcal Examine Bryns 51 «36
ation - ﬁﬂgertgg and

. Toops A5
Guiler 3 N7
ﬂeuberg 47
Median 47
Otis Intelligence Test Binnewe%s 35 «39
Guile 40
odell 38 . .
Thompson and . .
Ru833%; 39 43, «40
TOll .'38, 034
Median «38
Scholastic Aptitude Test Brown 41 46
. of the College Entrance Crawford 42 «70
~Examination Board Medlan .58
Terman Group Test Binnewelig 43 A9
A %111132‘ 05%
erm 5
TOllaﬁs «28
A ' Hedian «51
Thomdike Intelligence Bolenbau and
Examination for Proctor 45, «37
High~school Graduates Bridges 25 40 .
Cleeton 79 152, «47, +48,
. 052, 05
Columbia
. University So’ﬁa «65
{Grauer and Root5 «39
MaoPhatl 52 - ol
RGlBQ‘i ‘36' ..37, 053’
B 327, 038, 53
Root 54 151
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PREDICTION OF GENERAL COLLEGE SCHOLARSHIP
‘ USIKG GEﬂ“R&L HMENTAL TESTS (Conba)e

i — coﬁﬁEEEFﬂﬁT"
PPEDICTIVE ITEM REFERENCE COEFFICIENTS |
| Thorndike Intslligence Symonds 25 42
Examination for Highe . Tallman_ 56 51
gchool Graduates {Cont.) | Termap 57 o4l, +60

Yood ¢55
Median .46

University of Vashington | Dvorak and

Intelligence Test Salyer 59 37
¥ale Classification Tests | Andersom and | - ‘
Spencer 60 odly, 38, 39

A3

Results of attempts to predict general college seholar-
ship from general achievement tests vary only slipghtly from
those found for the general mental tests. Kost of the
corrclations for the achlevement tests were betveen 40 and
«50. The highest single correlation found was for the Iowa
Placement Tests (.75), but only one study of thlé test is
available. The highest median where more than a single
study was made of one examination was found for the Carnegie
Foundation Pennsylvania Study of 1927 («59). Studies of
achlevement tests have yie;ﬁed fever low Qorrelatiéns'tﬁan
uvas the case for the general montal tests, with the resuld
that on the basis of averages, predictions made from achieve-
ment teste give somewhat better reaults than those nadé from

general mental testse The difference does not appear to be



great cnough to be eapeclally significant. - -

16

PREDICTION OF GENERAL éOLLEGE SCHOLARSHIP -

USING GENERAL ACHIEVEHMENT TESTS e

- ' CORNELATION
PREDICTIVE ITEM __| REFERERCE COEFFIC IERTS
Achlevement in high-school ' o
work measured by the Penn~| Hil1 61 52, o66
sylvania study by the Car- -
negle Foundation, 1927 Hedlan «59
College Entrance Beatley 62 S50
Examination Board Brigham'53 46, 39
Crawford «64
Crawford
Burnham 43
Median «46
Iowa Highe-school Cloeton 66 49, 49
Content Examination
Hedlan .#9
JIowa Placement Tests Stoddard 67 +75
New York Regents Gilkey 68 «50
Jones 6 «70 women
' 40 men
Hedlan 50
Sones-Harry High=-school Boucher 70 57
Achiovement Test

There is considerable variation in the coefficlents of

correlation found between general college scholarship and
various tests of specific tralts, aptitudes, or achievements.

In"general, the coefficients are lower than for the two
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previous types of tests, and ln some cases they approach the
zero.mark,‘as for instence in the cases of the Sciencs
Section of the Iowa High-school Content Examinaﬁion (e13),
and the Iowa Placement Examination, ﬁngliSh Aptitude, («05).
In only one case is a correlation of more than 50 found for
the median of successive studles of é single test, this
being for the Iowa Placement Examlnatlén, Chemistry Aptitude
{+50 and «52, median «51). Other high correlations were
found in single studies of various iesta as folldws:
Aptitude Test for Elementary and Higheschool Teachers {«63),
Iowa Placeéent Examination,'Combined Phyeics Aptitude and
Training (.55}, and Iowa Placement Examination, Combined
Hathematics Aptitude and Treining («58)e ’

PREDICTION OF GINERAL COLLUGE SCHOLARSHIP USING
TESTS OF SPECIFIC TRAITS, APTITUDES, OR ACUIRVEIENTS .

. ‘ S ‘ -~ CORRELATION
PREDICTIVE ITFM REFERENCE CO=FFICIENTS |
. Aptitude Test for Elemen= Fritz T1 . 63
tary and High=-school
Teachers
Iowa Higheschool Content
xamination:
fnglish Section Segel 72 «35
Hathematicse Section 22
Science Secgion " 13
Sacial-stud&gs Section " +19
Iowa Placement Examinations:
Chemistry Aptitude Remmers 12 50
Stoddara T4 52
Hedian .51
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PREDICTION OF SCHOLARSHIP IN SPECIFPIC COLLEGE SUBJECIS
USING QGENERAL IENTAL TES8TS.

1 - SPECIFIC CORURLATION
PREDICTIVE ITEM CRITERION ITEH REFERLENCE GDEZF‘I?IGIE@ITS
Americen Cbuncil|Xarks in Bnglish  |Bouchep 88 o357
on Education Segel 410
Psychological Thurstons 90 <52, 41

tiarke in lLanguages Hedian &1
Foreign langutpas|segel 92
French Bougher .35
German a 32
Spanieh ° «18
Horks in mathe= n 45
matics Remmers 93 A6
Thurstone ¢35, 33
Harks in social Ledlan «20
studies: .
Genoral Berel 95 33
Ristory Boucher J0 47
Thurstone 35
‘ Ledion <43
Roonomios Bougher 98 40
Pol. Seienco n «20
BHarkg in Science: :
Biology Thurstone 99 «38
Chenistry Remmerp 100 | .38, .41
ThurstongtOl 55
1icdian 42
Physics Bouchey 102 o55
Army Alpha ¥arks in English |dJordan 103 . o552
Stone 104 T80
Harike in languagen Liedlan «5H1
French stono 105 30
Gernan 036
Hodern languages |Jordan 106 « 3
Spond sh Stomo 197 .12
Herks in Hathe- |Jordan 108 23,
ratics Stone 109 «38 J
edion <30
Iarks in Scienco:
General Jorden_ 110 45
Blology Stone 111 22
Chemistry n «31
Physics " oty
Iarks in History |Jordan 112 o5
Stone 113 «31
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PREDICTIOHN OF SCHOLARSHIP IN SPECIFIC ﬁQI.LEGn SUEJEQTS

USING GENERAL MENTAL TESTS (Cont.) f
CORRELATLON|

: " SPECIFIG. ~
PREDICTIVE ITEM | CRITERION ITEM _ | REFERENCR |CORFFICIENTS

Brown University|Marks in English | MacFhaiidl 37
Examination :

Otis Group Tesis|Marks in Langusges oder1 115 32
Frensh Tharp 116 32
. fifedlan <32
latin odell 17 o
Spanish b 27
Marks in Algebra # *31
Harks in Science: . .
Biology " . «20.
" Botany " # 42
Zoology" " .37’
| Marks in 3ocial -
Studies ,
Economics i .2'.8
Polit. Sclence s 33
Thorndike In- .
telligence Exame|¥arks-in English Le:t‘eve{ 118 26
ination for Root & 36
High-school Stoddard 120 42, .36
Graduates ‘ Iéedi.;m 35
Harks in Languages ,
French Lefevep 121 1
Rﬁﬁt 122 , it}s
stoddard 123 .25
. o4 Hedian «3
German Root, ¥ 50
Spanish Lefeve 15 125 ‘30 .
Root o7
Harks in Hathe- Lafevig #2484
matics Root +<8 39, <58,
" . 053. 0‘53.
Stodgara 129 2

23
Hedian .«45
¥Harzs in Science.

Biology Root 130 <49, 52
Chemist Lefevep 151 Hodign «5i
emist efevey
i Root 5 oh3
. |Hedian »
Physics Root 133 | .50

Zoology Lefever 134 | .30
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PREDICTION OF SCHOLARSHIP.IN SPECIFIC COLLEGE SUBJECTS
USING GERERAL ACHIEVEMERT TESTS.

PREDICTIVE ITEM |

Jowa Comprehene
gion Test

Iowa Hlgh-school
Content Examine
ation

SPECIFIC
CRITERION ITEM

Karks in

Marks in
Harks in
ics |
Marks in

Marks %n

Marks in
Narks in
maties

| Marks in

inglish

languagos
Hathemate

Chenlistry
English
French

¥athe-
Chemlstry

REFERENCE
Stoddaral3s
w
"

L}

Kelson 136

Stoddara 137

ORRELATIO
COEFFICIE

'47-’ 'M
Hedian .-
31

43

033, o33
Meﬂian «33

33 |
'39’ 045
Median 039'

50
.24’ O38

Hedian 31

Test («47)s It appears that general mental tests and

general achlevement tests have about the same value for the

purpose of predlctling specific subject gradese.

The use of tests of'speoific traité, aptitudes, or

dchievements has ﬁrOGu&ed some of the Dedt predictions made

for specific subjects, but in this field, as can be seen

from the following table, the resﬁlts vary greatly. Coeffi=-

cients of correlation range from .02 (prediction of English

marks from the Iowa High-school Conient Examinatlon, Mathe-

matics Section) to .70 (prediction of Mathematics marks from

.the Iowa Placement Zxamination, Hathematics Training See-

tioﬁ). iiost of the high correlations were found for the

Iowa Placement Examinations, and the Sones-Harry High-school
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PREDICTION OF SCHOLARSHIP IN SPECIFIC COLLEGE SUBJECTS
USING TESTS OF SPECIFIC TRAITS, APTITUDES, OR ACHIEVIMENTS.

. BPECIFIC ' ~ CORRELATIO,
PREDICTIVE ITEM CRITERIOR ITEM . | REPERENCE ICOERFFPICIENT]
College intrance
Exame Board
Comprehensive |iarks in Chemistry|Crawford an
Chemistry Burnham 1 23
Comprchenslive ‘
English Marks in English |Brigham 139 43
, Crawford ar
Burnhaa_1 »30
Whitman 141 39
Hedian «37]
Comsrehensive
French Marks in French |Brigham 142 | .44, .28
- Whitman 143 | Ay
Median 40
Comprehensive
Mathematies |Marks in Mathe- |Brigham 134 o32
matics Crawford & _
Burnham + 36
Hedian OBJH
‘JTowa Higheschool! :
Content Exame |Marks in English |Segel 146 «36
. English Section Stoadard 47| 43
Hedian 40
Karks in Languages|Segel 148 «29
HMarks in Soclal
e Studies ® 35
‘Hathematics =
Section Karks in English " 02
Marks In kanguages| Y «28
Harks in Hathee i '
natics Stoddara 149 .28
¥arks in Soclal
Studies Segel 150 10
Sclence Section|Marks in English *
Marks in lLenguages| " , o17
Marks in Chemistry|Stoddarda 151| .28
Harkks in Soclial
Studles : Segel 152 L7
Soclal Studles ,
Section Marks in English " 13
Marks in Languages| 05
Marks in Seclal -
Studies " 23
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PREDICTION OF SCHOLARSHIP IN SPECIFIC COLLEGE SUBJECTS USING
PESTL OP SPECIFIC TRAITS, APTITUDES, OR ACHIEVEMENTS (Cent.)

PREDICTIVE ITHEM

ST
CRITERION ITEM

Jowa Placement

Examinatlions
Chemistry
Aptitulds

Chenigtry
Training

. English
Aptitude

English
Tratining

Forelgn lang.
Aptitude

Hatheowatics
Aptitude

Hathematicse
Training

Marks in Chemistry

Marks in Chemistry

Harks An English

Marke in English

Harks in French
KMarks in Porelgn
languages

Frensh Tmiainiiarks in French

Marks in Mathe~
maties

Harks in Mathe~
matics

_REFERENGE

Langlie_ 153
Hiller'152
Remmers 159
Stoddarda 156

Langlie 157
Millepr 158 9
Steddara 15

Langlie_ 160
¥iller 161
Stoddard 168

Langlie 163
Milley 16H

Nelson +65 d
Stoadara 166

}
|

Tharp 167 |
Milyer 168 |
Stoddara 169

Milier 170
Stoddara 173

Miller 172
173

Remmers

Stoadara 174

COEFFICI I

«56, «56
228, +»55
+53%
Median 51
§§§§
Meaian S5

*
A2, B6
Hedlian +%

.63Q35;9
“ws

.61., 0“

Hedian A0

%7

o 4
Hedian 44

I8
56
535 +TO

~ average of 20 cosfficienis o=~
average of 18 coefficlients
- average of 24 coefficients

fa
‘.

- average of 28 coefficlents

edlsn «
averege of 7 coefficlients

average of 4 coefficients
average of 32 coefficients
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PREDICTION OF SCHOLARSHIP IN SPECIFIC COLLEGE SUBJECTS USING
TESTS OF BPECIFIC TRAITS, APTITUDES, OR ACHIEVEMENTS {Conte)

Iowa Placement
pxaninations

Physles
Aptitude

Nelson-Denny

College Reading
Test

New York Regentse
Examinations
English

ADeC . Iﬂngm‘ﬁ
Mathematics
Social Sclence
Hod. Langusge
axact Science
Foods Test

sch ool Achlievew
ment Test

iange. and 1dt.
Sectlion
Selence

Soclal Studles

Physies Tminlnﬁﬁama

Sones-Harry High B

SPECIFIC

PREDICTIVI ITER | CRITERION ITEM

HNCE

barks in Physies [Bear 175
. ¥iller 176
in Physiea Miller 177
%arks in English Nelson 178
i
in English |Gilkey 179
» Ancs Langd Y
athe it
30¢c. Scie ®
Jod. Langq by
Selence "
Foods Brown 180
inglish [Boucher 181
Chemistry "
Geology "
Physics "
Economies "
History i
Pole. Sole 4

COCFFICI

CORRELAT 1OK)

Achlevement Test.

a- average of | coefilcients b=~ averagé of 4 coefficlents

For the varlous subjects the averages of

the tests that geem to apply to each 1s as follows: Foreign

Languages, «36}

English, 42; Mathematics, 423

Chemlstry

+51; Physies, 53; Zconomiea, «48; History, .52; and Polit=-

ical Sclence, 52

The greatest improvement in results is
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in the exact sciences and soeial sciences, apparently the
'mnre specific tests glve somewhat bet ter reaults for predic-
tzon of grades in individual subjects than_either the
Ageneral mental tesﬁs or the general achlevement testse

It 18 interesting to compare the correlations behween
. average high-aohocl gnaaes and college aeholarshig with the
correlations found for the various types of tests. In
general the hlgh-school grades are better lndicators of
success than any single test. MNoat correlations found
between average high-achoolfmafka and college marks aré
higher than «50.¢° Hény references give values waell over «60,

PREDICTION OF GEKIRAL COLLEGE SCHOLARSHIP
USIHG AVERAGS HIGH-SCHOOL MARKS.

REF BRENG BO ' GORHEﬂETIDN CﬁuFFICIEﬂTg
ﬂﬁlaif‘ 182 . - - - 66, dli, 62, 58
Brammell 83 - . - 052, 53
Cocking and Holyl84 - 55 _
Columbia Univeraity 185 629, 45, <47, «38, 61
crawfora 186 - «61
Fade apa MoCall 187 - . 65
Edgerton and _Toops 168 i
Goldthorpe 189 - 62

Howkel90 w« o« = 66, oTTy T2, o664, «69

LI N T IO N RO IO IO U O T A R B A R BN AR N R

|Jones 191 - - - 48, women; 45, men
Lauer and §vans %2 49

Llncoln - - «68, 58

Odell 1 = s55, «54

Plerson 28 ettela 195 52

Potthoft - - «60, 62

Proctor_+ - - - 41, «52

Scates 198 - - - 61

Seaghore 199 « « = 35

Symonds_200 <« . e55, +39, «39
Terman - - - .53’ ~b63' 054. 054, 069, 069’

Williamson 202

L
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and Termon records (vo separaie fiaﬂﬁngs-of 69 Tho
hipghest coefficien%'lis%ed Ués found by Bawkso {77)e Tho
averapne of the coefficients listed iﬁ the teble on page 26
10 #550 |

A mumber of studlen have been modo inm astenpeo Lo
predicd peneral collegé ocholarship os woll &o grades in
'speaific subjedta oﬁ %he bagis of coabingtions of Losto oy
other predictive itemse In peneral, the findinygs of these
studies are that beﬁteﬁ results are securad by thic nethold

thon by the use of only one predicilve ificne Correlations

TRIDICPION OF CEIERAL COLLRGE SCHOLARSHIP
USIECG A COUBIRATION 0“ PREDICTIVE IT:liSe

Ohio Pesychological Exomination Blaip 203 «59, 56
High-school norks averape

0 pd

Ohic Psychologlesl Exeningtion Blair 20% | .70, <64
Speclfic Higheschool Bubjecﬁ marko

High=school Inglish parko
Hicheschool Hetural Ociente nnrks
Higheschool ilathepatices narks - Bvorolt agg
Uﬁigo of VWashington Intelligemse |[Sclyor 2
Tes

Iotn 2tbe Apbitude end Training
Test
6 Ioin Physilcs Aptitude and
Tralning Yost

St ol O

«C8

Ul

Collepe Inmtrence Board Exeninaision
Average High-sthool merks oq”
Scholdstic Apbitude Test Cravforac0d | .74
Ape 8t [Imtronce

I O

& Avorape Hirheschool narkn . o
2 Anerican Council on Lducation DouglassO7 | .63
Peycholopzical Ixamination -
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RELATIONSHIP BETWEEK THE COﬁBIﬂﬁTIOE oF
CERTAIN HIGH-SCHOOL RECORDS ANWD 5GHOLﬁRbﬂZP IN CERTAIN
COLLEGE FPRESHMAR ”UBJECTQ.
‘ (charles Ye Odell 217)

[ ATGH=SCHOOL PREDI ITEES | CRITERION | CORRELATI
1 Hathematics ' . “
2 Average Grades Algebra 53
‘Ghaaistry '
Selenage Chemistry 53

Intelligence Polnt Score

Average Grades ) _
Histéry Economics o3
- Intelligence Point Score :

Average Grades
French ’
English . French " #6860
Intelligenae Pbint Score

Geometry
Hathematics .Geometry ¢35
intelligence Polint Score

English '
Foreign Language & German 50
Intelligence. Point Score .

Average Grades

- wmw'wmw W0 &umw,wmw»wmw-

History | f History 46
Intelligence Polint Score ‘
English -
‘2 Intelligence Point Score Rhetoric 52
3 Latin )

found for the two types of prediction, were found in the
particular subject studies, indicating that grades in some
subjects can probably be predicted much better than in
others, and possibly more accurately than general scholape
shipe




304

LULTIPLE CORRELATION CORFFICIENTS BETWEEN CURTAIN TEST
REBULTS ARD LIARKS IH PARTICULAR COLLIGL SUBJBCTS.

{Ge De Stoddara

3

18;

T BTS

CRITLRLON

CORRALATION

OO N = kuﬁbﬁkuﬁp'awmp FUINE P D

)

Iowa Highdschool Content

‘Io%e Comprehension

Thorndike, Part 1 )
Iowa Placement, French Training

-Iowa Highesohool Content

Iowa Comprohension
Thorndike, Part 1

Iowa Tlacement, Chemlstry Training

iowa Iligh School Content
Iowva Comprehension

"Thorndike, Part I

Iowva Placenent, Cheme Placement

Iowa High-school Content
Jowa Comprehension

“Thorndike, Part 1

Ioma Pl&cement. English Train;ng

Iowa High~achool CGntent

Iowa Comprehension

Thorndike, Part I -

Iowa Clacenment, Inglish Aptitude

Iowe Higheschool Content,
Enpglish Sectlion
Iowa Placanent, ngllieh Troining

Iowa Higheschool Content
iowa Comprehension
Thorndike, Part I

Towa Flacement, athematics
Training

Iowa lligh-school Content,
Mathematios Section

2 Iowia Placcment, Mathcmatlicso

Treining

French
Chemistry
Chemiotry
Ehﬁliéh

English

English
lathenatlcs

llathematics

+76

A4

46

64

-e52

-#83

+60

63

%he rosults for predictions of general scholarship do

not vary greatly, the range of the correlations being fronm



31
+56 to «8l. The highest correlation was found by the use of
& combination of items consisting of the average high-school
ﬁarks, the Otis Group Intelllgence Test,; and the Cross
Fnglish Test. Three of the astudles give results obtained by
the use of the American Council on Educatlon, Psychologlcel
Bxemination; in combination with average highe-school marks,
the correlations found belng as follows: .63 (Douglesns),
63 (May), and «59 (Symonds)e

' The highest correlations swiere found for speecific sub-
Ject grades in the hunanities field, with the average for
the various inglish and Forelpn Language correlations being
64, or practically the same as the Tigure found for general
scholarship predictionss . The best figure was obtained for
#nglish («83), by using t,v.':o' tests, the Iowa Hlgh=school
Content, English Section, and the Iowa Flasement, English
Tr&ining. Correlatlons found for the exact sclences and
matﬁematics are rather low, the average being only «51.
Only two figures are given for the social science field,
these having an average of «45. This does not ngéesaarily
mean that mathematice,.science,';r social sclence grades
can not be successfully predicted; 1t is more 1ikely that
most of the existing testa are a better measure of ability
in English than in anything else, and thst new tests that

- #1ll evaluate the tralts egsential to suceesé in other

fields are needed.



THi AMARICAN COUNCIL OH EDUCATION
PEYCHOLOGICAL BEXAMIRATION

The Psychological Examination by L. L. Thurstone and
Thelma Gwinn Thurstoue, éub&ished by the American Council on
EBducation, is a general scholastic aptitude test, intended
primarily for‘measuring the gencral abllity to dg the type
of work required in college. It 18 composed of five parts,
ezeh of which is suppoeed to measure a2 somewhat 4ifferent
tralt or capacity for doing college works. The test items in
the five subtests have been arranged in order of difficultye.

The dlfferent forms of the test that are prepared from
year to year are very sinllar, and the results based on one
teet corrclate very we;l withiresults on a later test, as
hzs been shown by various studies made from yesr to year.
The same five subtests are used every year, and are conmposed
of completion questions, questicns based on analogles,
arithmetic problems, sets of words having the same or the
opposite meanings, and problems in translation of an arti-
‘ficial language, for which a short vocabulary and & fow
gremmar rules are givene

The arithmetic test in the 1936 and 1937 forms of the
examination consiets of 20 problems, rangling in difficulty
from easgy computations in slmple fractions to complex
interest and successive dlscount problomse

The items of the opposites test are sets of four words,

of ﬁhzch in esach case two are related in such a way as to
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have eithcr the séme or the opposite meanings. The student
must £ind the two worde that are related and must indicate
them by nunber in one of tﬁe two columns providea for same
and oppoelts mean;ngé, 8D a8 0 show that he knowsg in which
way they are reiateaw. |

The completion test 1s made up of a number of sentences,
each of which is in the nature of a definition of a word
which has been omitted from the sentences The omitted word
is indieated by & numeral in & parenthesis, and espdces are
provided following each sentencc om which the ouitted word
can be writtén ine.

The artificial language test is composed of sentences
t6 be translated from iZngllsh to an artificlal langusge, or
vice versa. A short vecabulary of nouns, pronouns, and verb
roots 1ise givén,’tégéther with rules for chenge of tense, and
for changes to make other parts of cpeeche

The anslogles test 1s composed entirely of geometrie
figures or symbols, and it is designed to test the ability
to detect changes of varying degree thal are mzde in the
figures. In each question three figures are given, repre=
senting the first three parts of a proportione. The problem
is to findﬁ from the group of five filgures following each
set of three, the one figure that hes the same velation to
the third figure in the first group &8 the second has to the

Tirete. bh&ngea tB8T-sre nade vary from mere ommissions of



a2 linc %to contliccted reversels of vhe Torm ¢of the Tigwos
usede
Lnyes of tho tosls are prineprily lin-uletic opr vorpal

in ci2racter, ihose being tie oplosites, cuspiotion, and
artificlul lungusge testse The other tuc, oriihnetic end
cneloples, are gquantitative measurecs of specific obilitles
thought to be roguived for doing succegeful gancral college
wierlie

he 1936 znd 1337 Yowms of the cxaninatlion have been
uget in the present stulye UYhese forme 2rce siniloar in
$OLLPOL nature, nunbeyr of dquostiong n each —uittest,; and
goneral ailiTicultye.e Ono of tho subtests of the 1557 adle
tion has been found somewhal moru ALTTiculd than the
covrreopocdin: subteat Jor the provious yuiry unacly the
artificiud language test; tho othwer sulicsbo ghow nttionul
mediang tatt exre very neorly ldonticole Yhe difference in
the nedicne of the groes ecoros for Lhie 4ue yebhra is
prectioelly the cuno a3 the variation found betveer the two
artificicl lansuogo subtestSe

he nodicns estebiliched for the 1036 ornaination were

baged on returns fron 280 schoels, involying abont 53,000

v
=
S,
£
)
8
S}
=
0
[
-
b
e
o}
h
3
&

stuleatae “The 1937 redians were de
48 cchoolo, including about 10,000 stuldentse %he rooults,
as civen in the follovwing toble, show how 3lichtly the
ayerases didfer, excent in the two coser alreniy notcde

The nmedlon for artifielal language 4o 1leS53 points hilher

Y
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in 19%6 thgnzzn lEﬁ?wxanﬁ:t&é graaa $c9ra'ﬁf all tests
combined ie 10.15 points higher in 1936s




METHOD OF FINDING HMULTIPLE CORRELATION
ARD ESTABLISHING PREDICTICH FORIULAS

Prediction of college grades is made possible by the
use of the mathematloal GQﬂ?E?ﬁ of correlétion. By this is
méant.ihe relationship thatkéx;ets between various capaci-
ties, traits, functionsg-6r biher measures of»ability,=and
a gpeciflic criterion, auchfae a subject grades By cbrrela-
tion 1t is made possible Lo deteimine the value of predipe:
tive items, such as the five parts of a general menta; '
tent, to be used in this gase in determining tho probatle
grades in specifie subjects.

Correlations used in this study arc based on two sets
of datas the scores made by freshmen entering the Montana
State University on the various parté of the American
Gonncil on @ducation Paychological Examination, and the
actual grades made by the same students in thelr first year
at the university. The scores and grades used are for the
freshman clase that entered the Hontona Htate University in
the fall of 1936, _

In order to faclllitate the tremendous amount of mathee~
matical work involved, five by elght inch cards have been
prepared for each student. At the left side of the card,
in a vertical column, are recorded the results on the various
parts of the mental test and the total scoree. Folle%ihg
these, vertlcal columns are provided for recording cross—

producte between the scores on the parts of the test.



37«

Headings for the varlous sublects that were studled by
freshmeh students are listed horizaﬁtally on the card, andy
the grade made in each subject hias been cntored, under the:.
proper'heading, from receords in the registrar®s offices
Headings are also provided for the average gradés in blo=
logiecal science, physical sclence, énd humanities. No
column for averagé grades in social sciencs i needed as
thero 1 only onc subjoet in thle division open to frushmene.
A column le also provided for Jjournalism gcores, and a final
column 1s used to record the average of the grades in all
the sudbjects studleds

Grades in the Fontana State University arc indicated
by letters; ranging from A to F, with E being a grade of
“"Condition" in 2 subject, and F indlcating failure. These
letter grades have been converted to anumbere by changing P
to 1, E to 2, and go on, A& becoming 6. In recording the
grades the averages of the three quarters of work have been
used for the fulleyear subjects. Grades are recorded to the
nearest tenth; +thus, two A's and 2 B in a subject give & -
grade of 5.7, and two ' and a B glve a grade of 4436

In finding correlstions without the use of & scatter-
gran it is necessary to find the squares and croase-products
of the scores involved. To provide for this, spaces are get
agide after the mentai test scores, and below the subject
gcores, for the squares of the respeciive numbers, and below

} L
each of the subject scores, blanke are provided in which the
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cross=products of nmental test scores and subject scores are
entered. Calculatlion of sguares and cross-products was
simplified by the use of Holzinger's "ttatistical Tables
for Students in Education and Psychology". 220

As & check on the aeccuracy of the cross-products, the
gross score in the mental test was carried along in all
calculatloné. The product of the gross score in the mental
test times the score in a sublect must equal the sum of all
the products of the parts of the mental test timesg the
subjJect scoree+ Lvery column cf-crosa‘éroducts was totaled
to make sure there would be no mistake in this part of the
works All cards have been carefully rechecked to make sure
no mistakes have been made in any‘of the computations
involveds There are ahout 64 computations on each of the
664 cards, and every aitempt was made to guard azainst
possible errors.

#hen all the calculatlons on the cards for the indlvid-
ual students had been completed the actual correlation was
begune. Opeclal foms were yged for this part of the work
{see page 48 )¢ In the first line spaces are provided for
the summations of the two ltems being correlated, and the
sunr:ation of thelr cross-products. liext there 1s & blank
for each of the summations of the squares of the two items
involved, and & space for the number of cases lncluded in
the particuler correlation. Below thisc 1s given the actual

correlation formula, with adequate blank spaces for all the
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work involved in its computation. Blanke are also provided
for the standard éeﬁatiéﬁs and the medians of the items
being corrslat.ed. : Foz» all i;he mr}c in finﬁfmg the correle
tions a &aramt eaicaiating maanme w&s use&. - The work
invelveﬁ in preparing the Erec‘iict«mn fsmula foz’ the au’bjeat.,
“Introduction to Biologlcal Sciemee", will be presented in
mm’er .,§;91§v§l€fﬁa famia,, in order to make olegr the éxaet
procedurcs that were followede

The chief part of the work was the computation of the
vaz‘ims coefficients of correlation, and for thet reason it
was important to seieet,a variatlion of the ;Eéarsgn product-
moment formula that would involve & minimun of caloulation.
Actual (szta;w) goores hﬂve been used, si;mé this eliminstes
errors resulting from cl?ﬁais;ﬁeaﬁim,, and because in genersal
more accurate results -a;ré possible by mzs,_ methods Both the
means aﬁa the st;aﬁﬁﬁarﬁ deviations of the 'g,riar}ea and Beores
invelved are'negded,-ana for that reason & formula that
,:simpliﬁes their caleulation was seleeted. The following
formula gives the totals needed for finding the means and
standard deviatlons as a part of the work of ﬁéiculatiag the

}e&efﬂcient of correlation:
BZXLKQ - lezxe 221

P o
| '\/lﬁzx"-”i; - (le) '\/ﬁz:a:2 - (z_xg)

In the above formula “r" is the coefficlent of
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eorrelation, X1 15 the firet ard . X2 is the second of the two
sets of data be.tng correlat.ed, the sym'bol s represemta a
summation, and N 13 the number of casas involveﬁ. Thus
ZXjﬁe reareaenta the sum -of the individual products of
scores of the two sets of data, am):xlz‘.xa zjepres‘ent__s the
product of the sum of all the scores of tpe‘finst set multie-
plied by the sum of all the scores of the second sete The
Xi scores afé the subject grades, and X2 representé the
scores of the completion test. The other four parts of the
examination are represented as follows: X3 indicates the
arithmetic scores, xa the artificial language scores, X5 the
enalogles scores, and X6 the opposltes scorese.

. The correlation:formula contains the data needed to
find both means. The part of the numerator following the
minus sign 1s used; EX; divided by N gives the first mean,
and EX, divided by N gives the sccond mean. The standand
deviatione are also found directly from the formulae. The
first radical in the denominator produces the first standard
deviation and the second radical yiclds the second standerd
deviation when each is merely divided by Ne

The different summations of data nesded for the
correlation formula were obtalned by totaling the flgures
“for the various subjects as found on the cards for the
individual puplle. The type of card that was used is shown
on the following page. On this card is contained the full

set of computations for one pupil; in finding the
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PUPIL'S SCORL AID CALCULATION CARD.
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prodiction formule for "Introduction to Biological Socience®
only the first seven vertical columns of figures are used.
From “he card above it can be seen that thisc pupil has
scores on the Dpsycholosical enamination as follous: conple-
tiom, 423 arithmétic; 26; artificiel lanpuage, 37; onalo-
rles, 38; cnd opposites, 63. The gross 8core is 2005
Inncdiately following the'scors for each part of the test is
the square ¢f the scores ., In the next column 48 given tho
product of the completion scorc tinmeo each of the othcy

scores in the test; thus x2x3 (completion ¢imes arithmetic)
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is 1&92."The next three vertical ¢aiumn$Aég¢c@ssive1y,giva\
£hs'arﬁ$a~proéﬁgts'with_the a#ithmet&a.:artifiaial,langﬁ&ge,,
anaiaaaiogzes scarese Thus, in'the_vertiaa&‘ceiumn_haade&
&n&-we_fin& ngg {anelopgies times ogpaﬁitesj‘haaing a value
of 23944 "

,?hg rest of the card zs~ﬁeﬁéﬁe& to the various sub;eaﬁ
grad@sfénﬁvthe.calgul&t&ans directly connected with,ﬁhem¢ .
First of thebe columns is the one headed Int BS, which is
for the subject “Introduction to Biological Scicnces The
top nambexf,} 21;’?",, is the grade received in the subject, being
the avorage of two B'S and a C. Iumediately below this is .
the square of the grade, and then the predicted grade, which
wag filled in after the formula had been worked out. Then
follow the preducts of the grade times each eubtest and
times the gr&ss score bf the examination. . The other columng
following the one headed Int BS are not needed for the
ealculation of the prediction formula £brkﬂxntrcducﬁion to
Biological Science™, but are used éuceeséxvely in conbina=
tion with,the:firai six vertieal columns for finﬁggg,tﬁa
oﬁheg,énggesh faxm&lgs. Headings on the remaiéing columns
refer to specific subjects &s follows: Bot, Botany; Zoo,
,Zmnlegyg‘Pay;;?syeﬁéiegy; BS Tot, Biological Dlvision
Average Grade; Int Hu@,wlnpfaﬁuétioa to Humanities; Fla,
?éreign.Langnagé&; Hum Tot, Humanitles aiviﬁian $Verage
Grade; Int S8, Introduction.to Sceilal Sciemce; Int P8,
Introduction to ?nyaiaél Science; Che, G&emiétny; Hat,
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aéthematiés; HEe, Home Economics; PS Tot, Physical Science
Divisicn hAverage Crade; Jou, Journalism;fand'ﬂve Sco, avere
'age of all gradeg'earneda The eard has 64 calculations in
addition to the 12 original entries, and is &bout average in
this respect; Holzinger's Statistical Tables for Students
in Education and Peychology 222  yere used for finding the
'squares and cfaas-products, and a ealculating machine was
used in checking totals of all columns giving ecross-products
‘ between subject grades and subtest S8coress

¥ihen all the vwork on the cards for the 1ndiv1du&i
pupils had been completed the totals wers found :or gach
item needed in the prediction work in "Introduction te
Biological Science". The cards for the 198 pupils regis-
ﬁared in the subject were segregated, and tﬁe totals for
each of the 27 sets of figures in the first seven columns of
the cards were founde An adding machine was used in this
phase of the work since the record of the figures added was
needed to make checking of acouracy possible. The following
table gives the totals obtained for the subject:

TOPALI: INTRODUCTION TO BIOLOGICAL SCIENCE
SCORE_JGQUARE | COM | ART | ATA | ENA

123655% 425018]| 355498

7
=

a
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The completion of the tabulation of the totals from
the cards for the 198 students enrolled in the subjeet is
the last step before correlations can be begune From these
totals the simple corrslations needed can be founds The
calculation sheet for ry, {(correlation between Introduection
to Blologlcal Sclence gredes and complotion test scores) 1s
given on the~following rage. The calculating machine was of
course used to carry out the work involved. It 1s seen that
very large figures result when raw scores are used, but this
disadvantage is compensated for by the increased accuracy of
the results obtained over any other method that might be
used.

In ordep to find the multiple correlation between the
scores on the five subtests gnd the subject grades, it is
necessary to compute the simple correlations for the subject
grades with respect to each subtest, and alszso the simple
correlations for the subteats with respect to each othere
This involves a total of 15 correlations, which were all
worked out on forms similar to the one used for rins

The results of the simple correlation work must be used
& number of times in the subsequent process of finding
coeffic lents of partial correlation, and for that reason
they are all recorded on a separate sheet, in order to make
it easier to refer to then (see page 46)e On the same sheet
are found the me@ns, standard deviations, and below each

coefficient the value ofV1l - ;2 for that particular
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CALCULATION OF THE SIMPLE CORRELATION ryp
'FOR INPRODUCTION TO BIOLOGICAL SCIENCEe ~

Xl = Int BS

ZXﬁ.ﬂ 473501

122?1; 298701
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e
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by Dunlap and Kurtz 225,
In the calculation Qf the first crder'partiéi
coefficlents of correlation the results of the simpls

~ correlations are useds The following formula appliess

— 224

J;- 1215 Ji- |

. 23

2’12.3 -

It is seen that the two factors of the dénominatcr are the -
values previously entered below each coefficlent uf corre-
;atiqn. It 1o also seen that the two factors of the denom=
inator are the i — values of the last two coefficients
given in the numerator. Since this relationshlp holds true
in all the partial correlation formulas used in the study,
it is not necessary to write out the denominator part of the
formule on the calculation sheets, since the values to be
uged can be seen from the numerator alone. The following
page 1s a copy of the work involved in tine caleculation of
the first order partial coefficients of correlation needed
for this subjecte 'In order to make 1t eaeie: tO‘refe% to
the resulte in subsequent celculations, the doefficieﬁte of
correlation are sntered at the left slde of qye page, ‘just
beloﬁ thelr respective symbols, and are followed by thé
Y1~ r2  values for each coefficient. Only the 20 first
order -coefficients to be used later on heve been calculatede.

In finding a -multiple correlation involving five
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“PIRST PARTIAL COEFFICIERTS OF CORRELATION
FOR INTRODUCTION TO BIQLOGIGAL SCIEHCE (Gont.)
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variables 1t 18 necessary to calculate partial coefficients
of correlation of the second, third, and fourth orders. The
stanc;&ra error of estimate for five variables, and t;he |
partial regression coefficients must be found. With this
work completed the multiple correlation and the prediction
formula can be computed. The general formuls for partial
coefficients of & higher order in terms of coefficisnts of

& lower order, n variables, 1is:

.3& .s .Ra .@M’rlnu 3‘*2.7. . (n-l )Fan.jl}j éeo (n-u
'\/1 - I‘zlnaﬂiﬁ'u(n-l) .\Ifl - ?n‘%B...(n-l)

"“he formula for the standard error of estimate, n variables,

iss
226.

o - [ 2 . 2 - 2 .
01.23..en> ai‘/ifria'V&‘r13a2’/i‘rlé.QB-V&“rln.aaa..‘(n-l)

The f‘ormula‘ for the partial regression coefficien‘b in terme



of stan&ard errors of estimate and paritial regression’

coefficients, n variables, is:
227

b. ‘ KR SV  _03.2%4...n

The order of integérs in the subséripts of the
coefficionts of partial ot multiple correlation can be
altered; the one thing that nmust be kept in wind is that
the integers pefore the perlod must not be rearranged. The
integers following the perlod can bg arranged in any manner
that will make for the shortest compubtation of'the desired
regult. This fact 18 lmportant, slnce by thls rcarrangement
the number of partial correlations to be found can be
matefially reduced;Aalsq, it makes poassibie as many differe
ant formulas for finding the multlple correlation as one less
than the number of variablese Thls fact hag been made use
of An that two separats caiqulatiohs,of each multiple ‘
'éorrglatzqn.have been mode, So that &'finai_cheﬁk'§n*ﬁhe"
accqracy of the work la possible. The greatest diifqrsnce
tetween the two results that has béen toleratcé'withouf |
making a2 recalculation is +002. This amaunt is in no case
more than one~-tenth of the proboble error of the coefflciont
of correlation in which it occursgs

The general formule for the coefficlent of multiple

correlation in terms of partial correlation coefficients,
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- variabll 8t
n variablles i 228

= \/1 - [ ‘15-2‘2 12 H1-r" 13 .95}" ¢ ‘lgzglngef_’)l} . o(n'l ))]

315230_ sl
The two forms of the formula that have beenfggeaﬁin.thia
problem are shown on page 556 '

__;?hé_prédictian formula to be used in forecasting the
'prabébié:ﬁubjéat.grades can be writéen out frpm'ﬁhe partisl
fegrggggen aoeffiéients; The‘generalized formule {(multiple

regression equation) 1s8:
sr N equa )} is 209

+Co

X o~ L . : oco.“‘b‘ X
le hla.%".nxa*' h13g246 0‘02113 131@231}..‘.{11-}_} n

The value of C can be &erived from the follawimg‘equaﬁionz
‘ _ 230

* H. =, - S M ow- .y 3 °

¢ &‘1 bm e3ee .n"52 hlb’o&‘i’.o .né} ¢ bln.234. eo{n=1 )ﬁn

ﬂThé following four pages contain the actual calcula=-
tions needed to conmplets the work of finding the prediction:
formula for. the subject, Introduction to Blclogical Eclence.
It will be éeen tha t the denominators of the partial
coefflcient formulas are not written out on the ealculation
sheete; , |

1t vas found to be much simpler to use the nomograph

in Dunlap and Kurtz's “Handbook of Statistical Nomographs,
Tables, aﬁa Formulas"'23l,,than to empiqy;the formula which
18 generally used for this purpose. The formula for finding
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SECOND PARTIAL COEFFICIZNTS OF CORRELATION
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FOR IRTRODUCTION TO BIOLOGICAL SCIENCE (Conte)

r23 45:- c.)ol}-r25 i@”éﬁ -.25'9.. 276 X 187 . S 206 é,nl‘f‘
‘6t ¥ -982- . 7281338

26 lF.a 6.4-1’25 43*"56.&:- Safm 44T % 487 - NI

'213 ,b"’LF” L sfi.s"x 8373 . .878890
T36,45= 6.4—1‘35.1%2‘56.4:-"“ - 487 % .87 = = 053937
043 .qu .37;x 982 .?$7236

THIRD PARTIAL COEFFICIENTS QF CORRELATION
- FOR. INTRODUCTION TO BIOLOGICAL SCIENCEs
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F{)U"\"ﬁ PARTDIAL, COLFFICIERNTS OF CORRILA TIG“

on ETRODUGTIGE TO BIOLOGICAL SCIINCE.
12 3456.-.-”12.456-1"13‘456 23-’4563'2%- 8 X 449 - —Fadzte8
{12.6543 ' ' — . <994 X -867 R 661298
1&’ -9, o e
13 2456 3"’55"'12 o456"'23.456..,°x- 296 X 449 =~ % -08920¢
- IS X 86T . T <8248
rlll' 2356-; 0336"1‘15-216}‘1}5025_6_. 321@ Jb ¥ xqzz.l Stem - - 285N,
" , - gy x 475 . © 962325
adl osg - ,
T1542346 13 ‘3/5"?1‘*'215’“*;:.%’.3_5.‘ K322 % 220 2 092833
Q42 X915 ', . 423325
dJol! 498
T1 642345 6-,Jl§§:r 1d-3135r26 ma Ao 392 % 6 B m_.ovdU0
R JHo X650 brgévo
-.072 497

STANDARD ERNRORS OF ESTIMATE
FOR INTRODUCTICH TO BIOLOGICAL SC zz«mg.

{1.23456*"1 1‘1‘143'(1"“%5 4’/(1"P16 5 7'{1’1"%3 456 3‘(3‘“"’12.3456)
Lelin632 o
906 ;.:ux“"ggx 961 _x 906 x_ -994 X ___.94¢

?;2'-13456‘-;4 13 "(1‘1"25 aarde, 1;5"/(1"!’23 a5 M1125 3456
2455352
5494 Ntz gn X .89 X . 696 X 867 % .Téo

(3-121;56)"'3’(1 rﬂﬂl'”sﬁ A)ﬁ"'gs 457'{1""23 h567'{3"'x‘13 2456/
,‘)045621 ]
F66!  pax dox_ .73 x  -998 x_¥67 x 797

0‘4-10356"91?{;’%4}{1’1’2 "'(1"1‘2 23’{1"’%5 236’11'” 15.23467

{42365/
/3.854%

u RGN X Joco X955 28" X ,-f.r{‘

(5'123%*0'—‘(*""25”6‘?55 2"‘1'2‘55 23)‘(1“’45 2357'(1"“15 2346)
5.27641)

8.-(90 ld-.,q: §9¢ x 'q“_‘ X [.000 x .928 X 995
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STARDARD ERRORS OF aSTIMATE FOR .
-mmo;aucmoﬂ 70 B,IOLOGIC&L SCIBNCE (Conte}

601234586 l‘l”%)‘(l"r36 4/{1"1’55 34%1"1"26 345)'/}.“'" 160 2345)
6443521 | *
/1.249 H9x38x_ 989 x_BY x_ .6F6_ x_.997

(

PARTIAL RECREDBSION COLFFICLENTS
FOR IRTRCPUCTICHN TO BIOLOGICAL SCIENCE.

7123456 ' = 2§) x . Job m 25458

[ - .= Py, g '
. 12 03436 - 1 3456 7 2.13456 ) \ e uqull
‘é ﬁ = 24 ‘23455 -l:! ~.048 x ;qoé = ~.043Y88

-~ 008

Pis.2356 = *’14-‘2355'1f33’*55,-'= 299x% 906 = 269082
020 - Th12356 /3.5¢3
P15.2346 = Tis5.2346 71023456 = __ctol x 906 = :odred
Y 502346 T3

"1;23&56 : "-o?z x' '?66 = -.065232
25 | 11-2%g

Digi2sis = 162345

.—__-.oo.l,

. HULTIPLE .caumxmi:m«x JOXPPICIENTS
. POR INTRODUCTION TO.BIOLOGICAL SCIENCE.

%3..2%56’ */1"“'1'%4)‘1'*%5 4)‘1'1‘25 45)(1“1‘1; 456)(1 r72.3456)
1456327 Wy 289 % 924 ¥ .as2 X .98 X -Ya! )

......."3.9..'.7,...«/1- .6 31 = v .3¢9

,?1.2%5_ J1( 1-r12;<1-x-2 2 M 1r16,23) (17, 236) (1155 o3s)
10536&5 -q/l-,( 20 X /-o,o x looe X . 89¢ X 7?0)

b8 Sle . 63s 2 A .2%0
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student “ooe srades and test scores are given on this card

b

the calculation of & predicted grade In Introduction to

i3
M
«Q
b4
G

m3iczl Selence repoives iteelt Inte the follovwing
conputation when the correct substitutions are made in the

Tornulas

Sc‘ln WDAG X 42 = 005 X 26 ¥ 020 X 37 4 +011L % 38 =

#0080 2 G3 ¥ 1eE31le

The resulting predicted grade is del; thic iz «6 of &
lettor grade less than the actual grade receliveds 'or this
articular student better predictlons wers nade in &ld
obther suujects in which hne was enroilede

The probablc error of the vredicted score is noct
easily Tound from & Dunjap-lurtz tavle for converting the
previously calculated standard srroy o sotimote to 2
probable errore It can 8liso e found Trom the folliowing
formulc:

233
o I R Tt

By evither method the probable serror of any eutimated score
in Introduction to Blologicel Sclence 18 $eGlls The differe
ence botueen the actuwal and thes predicted gradc should not
exceed thic amounit in more than 50% of the cauces. In other
vords, tuls formula should wmake predictions tint will be

lens than two=thirds of a letter girade diflfcront from the
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grade actually recéived, in ths case of about half of the
students for whom predictlons are made. Stating it a little
differently, each student has a 50% chance of getting a.
grade that does not differ from thevprediction made for him
by more than $.611 of & letter grade. The following table
glves the percent of cases that will fall.wiﬁhin the varlous
nunber of probable efror limits from the prédictéd grade)-

PERCENTAGES OF CHANCES OF SCORE

\BQING WITHIN CERTAIN PROBAB%§ ERROR LIMITS,
{Davia Segel 2 ‘

Probabie — Percent of | FProbable |  Percent of
error units cases . error units cases

- 5 26 - 3.0 96

- 1.0 50 - 345 98

- 1.5 69 - 4.0 9943

- 240 82 = 5.0 99.96

- 245 g1

The preﬁiction formula was applied to all the puplils
vho took the subject in 1936-37, and also to all the.pupils
in the sampling éf the freshman class of 1937-38 who were
>enrolled in the subjects This sampling was made on ths
basls of every fifth freshman enrolled. The predictions
were made from the table on page 195, which was derived from
the prediction formula for the subjecte.

The chances of failure or success in the subjeét can be

predicted by the use of the probable error of estimate. The
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grade that a pupil should attain to be classified as
successful is G, since any grade 1ower'than-t%;s resulte in
& negative grade polnt, and to graduate from Hontana State
Unlversity & student must secure as many grade points as
credits. The deviatlion of the estimated grade of any pupll
from a ¢ grade in terms of tenths of the probable error of
estimate is a criterion for predleting the chances of
success or failure. The table on page 207 is thq result of
the application of this criterions -

The predicted grade for the pupil whose card 1s glven
‘on page 41 is 4.1 in Introduction to Blological Science.
Referring to the table on page 207, it ic seen that this
. pupil has & 45% chance of falling and a 55% chancé of being
succeaéfﬁl in the subject; somewhat better than an even
chance of mainiainfng & C grade in the subjlecte

The various méthematicai results found in calculating
the multiple correlation and prediction formula. for the
subject can best be analyzed by summarizing the various
related figures. From the following table 1t 1s seen that
the mean grade in the subject 1s 3.71; somewhat below a C,
and the standard deviation is 1l.l%4. Heans for the subtests
of the psychologlcal examination are above the national
medians in completion, artificial language, and opposltes,
and considerably helow them in the oiher two subtests.
Sinple correlations between.tﬁé,aubjeathgraﬁeaign@ the

subtests vary from .539 for completion to .295,1n'
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. MFANS AND STANDARD DEVILTIONS OF GR:DES AND TESTS
FOR THE 1935-37 INTRODUCTION TO BIOLOGICAL. BCIENCE CLASS.

X 3071 114 | %, 36480 16472
X, 31.31 11464 Xg, 30418 1050
Xy 21.19 172 | X, | 5386 19.98

arithmetic. However, the artificial language subtest is the

most significant in making predictions, as seen from the

fourth partial coffeciénta of correlatian, in which the

effects“of ﬁhe~o£hef'subtests have besen eliminated. It has |

a ‘coefficient of i207 as compared with a foprth partial

correlation for the completion test of'.281y

Tho lowest

fourth partial coefficlent of correlation is for the arith-

" metic -subtest, being only =-.048.

CORRELATIONS BETHEEN IHTRODUCTION TO BIOLOGICAL SCIENCE

. ORADES AND SUBTESTS OF THE THURSTONE IXAMINATION.

e SIHPLE CORRELATIONS :
- X X %5
Xy 539 | 295 459 | 396 421
Xp - 550 ‘.4137‘ #530 +769
Xy o 0199 | W517 220
Xy o 366 | 478
xS' ] _ S o328

i ‘P, E. range S ;.059 to_#.040




i

6o

COMRIIATIONS BUSRWUBLIDT INTRODUCYION 0 BIOLOGICAL BUILIICE
GRADZS APD OUBTESTS OF i THURSTOHD IXALIIFATION (Cont.s)

_PIRSE PARTIAL commwmzw ‘ A
= 000 = = WJA32 ' = oAl
13~2“’ 002 T35 #3518 12,45 *P2  Fpg hag

1 #308 | 36,5° <0380 ’"’13.4; 23 | Tag.m o725

o

-
a
i

lSGEQ 1155 .945022 .‘ 0100 '?15‘43 02?(5@ PﬁSoz}s oy
’5’:.6.2= 001 | Tyga® 276 | Typ a8 o259 | Pyg 3 o145

~-;3.

| £31,2 <1008 | 5g6,0% =ol5 | mpp 2 0524 1 g T e187

B it FONCO & 20008 L0 #e04H ‘ 3

r1um

uECO"D DaRTIAL COR‘QEU TI0N3 A —

?150235‘3 ol@} ; 2”“2'%3 0725'. 356.3;{&; 01)‘3 ! ?2602}5“ 073;8 i

| 2’16‘23: 351038 E ?15.35} 0101 ?12045; 2359 F 53601}53 =063

Fu5 425 202 156 y!s-”’ «23% 3’1‘5 155: *119

|
!
H

{ P, He ranr'e = +.021 to to(‘}i’wﬂ
__ THIRD PARTIAL CORR.LATIONS .
| F142363 o322 | Typ pgE o302 P12.456% 285
150236 B icty 1603455 214 Py 3 456> 0 LO% '
rh,;'é%a 6221 ?es.ﬁ- 755 _ ¢ - Pos 344565 ohoo L
?abomnmamwiwmﬁﬁ T }
. | JOURTE PARTIAL CORRBLATIONS _
P12,34568 281 | Pas omses 0297 '?1602 1= =072
Tazeans6t 0 | Tiseemet 201 | - o
| Po e TANRO 2 2,044 $0 008 e ]

IWLTIPLE CORRELATION ——
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The forecasting efficlency of the formula derived can
be found by calculating the coefficient of alienation
4.'.._._” - : - - .2‘% . . *

and using it in the formula for finding the prefictive value
ag a percent, this being .

o 236 .

EZ 1=K

The correlation coefficient to be used is the R

. o ) = v MR , 1423456
value, since multiple correlation of &1l predictive items
has been performed. From the multiple corrclation oFf «607
the predictive value of the formula is found to be gi%of
The efficiéney in percentages for various correlation
coefficients is glven in the rollcwing table;

THE REL&TIGN BETYEEN THE CORRELATION COEFFICIENT
T AﬂD THE PERCENT OF PQPECA&TIKG uFPICIERCY.

GﬁpﬁFlaibﬁﬁ

10 | 24.

' f?Q' 29
30 3
40 ko
50 47
55 1 56
60 2 69

o

'The'predicted grades for the two groups of siudenta
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previocusly mentioned are classifled and compared with the
actual grades in the following tabless The first of these
compares the grades regelved with the grades piedicted%
COMPARISON OF ACTUAL AND PREDICTED GRADES
IN IKTRODUCTION TO BIOLOGICAL SCILKCH
Mo 3' Uo Freﬂhﬂen, 1956"3?0
{Percentages based on totals for each predicted grade)

52 REDTE‘E- l

ED GRADE: ACTUAL GRADE
| { gz 1 éEE 2 e6=7345 | &~4 74 éﬁ 5 6A6 ¢
fO- » eI @ o™ )¢ [ ] [ s ! [ ] [ ] [ 1%t X ]
5 6f | ZEMf_V * {50£) | (502)
5 7y 73 5%{'

4o6-505 | ——gea | Gst) égp (152)
26che5 | (4%) 'ﬁ‘” (192) ﬁgzz (268) ___(%g_
(25%) | (124%) | (407) | (124%)
of 168 (A0%]) geeéived grades predicted for them |

From the above table it is seen that 407 of the student

group in this subject received the letter grade that was
predicted for them. Only 29 (25%4) of the students with a
predicted grade of C or better falled to get at least & Ce
Of the students with predictions lower than & C, 49 (61%)
falled to secure that high a grade, and only five students
in thlis predlotion range scored higher than a Ce

The table of deviations of actual grades from predicte
ed grades in terms of the probahle error of estimate, which
follows, shows that 109 {55%) of the actual grades varied
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COMPARISOK OF ACTUAL AND PREDICTED CRADES IN INTRODUCTION
DAMPLING OF HSU FRESHEEN, 1937=38.
{Percentages hased on totals for cach predicted grade)

TO BIOLOGICAL SCIENCE.

- [PREDICT=] " T
1ZD _GRADE| _ ACTUAL GRADE , .
F B (. b .6 | B ] A
ﬁuﬁéﬁqs T — zy -{%%?%)
[3e65405 | . , 8"" . 3 ' ' 8 )
RO I L g2) (5L (23)
Re6=35 (127) | | g | il | (68)
1.6;?.5‘ (33%4) (67%). L
0 =l : 4 '
5 of 34 } received grades predicted Yor them

students with a predicted mrade of O or better falled to get

at least a C, and none of thése stulente falled.

Of the

stufients with predictions lower than a G, 10 {(507) falled to

gecure that high & grade, and only 1 (5%) of these students
scorsd higher than 8 Ce

The table of deviations of actual grades from predicted

grades in terma of the probable error of estimate, which

follows, shows that 17 (50%) of the actual grades varied no

more than one unit {«6 letter gfade) from the predicted
gradesi 29 {(85%) of the grades differed from the forecasts

by not more than two probable error units.

Cnly ones stu=

dent, whose grade was a B, varied more than three umnits from
the predicted grade. In the D range 8 (89%) of ihe students
varied not more than one unit fron their predicted grades.
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DEVIATION OF IRTBODUGTIOR TG BIOLOGICAL -.:GI}Q‘&CE
GRADES RO PHEDICEED GRADES.
In terms of PE_ ,=¢.611. Sampling, HSU Freslmen, 193?-38
(Percentgggs based on. totals for each gmcze} :

‘Ed

o5
A
oG5 e0 . o i ”_ -
Labgyl  a2ay) gm%) :
N R~ -
ﬁ' 210 A {122) | (362) (50?1. S

{%}_ {11%)
, 1'??1‘1_’“17'1@&1%‘*
1 L4380 (68) (322 1(508) ) (3%)] (64)| i
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CORRELATIOHE AND FORMULAS POR SPECIFIC SUBJHCTS.

-

The procedures neéd in the ea&lculation of correlation
¢oeff;¢iénts,and prediction: forpulas have been the same for
&ll subjects. The detalled ocuiline of the»stepa~involyad'i§
the complete caloulation for each subject has already been
given for Introduétion to Blologleal Sclence. ?nr all other
subjects merely the summarized results of the essential
caloulatlions will be presented.

There were 161 students emrolled in Botany from the
freshman olass of 1936«37. The mean grade in the subjeet 15
3+78, somewhat below a q, with & standard deviation of 1.09,
Means Tor the completion and arithmetic suybteste exceed the
patlonal medians by 2 snd 4 polnts respectively; In the
other three tests the meansa ars less than the national
medians, the variations being as follows: artiflcial lang-
uage, 9 points, analogies, # points, and opposlites, 3.5

points.
KEANS AND STANDARD DEVIATIONS
OF SRADES AXD TESTS FOR 1936~3?‘BOTAHI'GL&SS
Xy 3.78 1.09 Xy 26.11 13.80
X 33.50 10414 X5 | 3170 11.18
Xy 28445 11466 Xg 47400 18488

Simple eorrelations found between gradss and examina-
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tion-ccoresd arc rather low for this groupe The highest
correlation is with the arithmetic subtest (,412), and the
lowest ic with the analogles subtest (s205}s By referring
to the fourth partial correlation coefficients it is seen
thnt the arithmetic subtest has the greatest and the
opposites subtest the least predictive value, thelir fourth
partial correlations belng +272 and 4025, respectivelye

CORNBELATIONS BETWELE DOTANY GRADES
AND SUBTEETS OF THD THUROSTONE XALINATIQN.
_SIMPLE CORRELATIONS.

I ) 4 % 1 %
X | e3m8 NI «338 o205 290
%, 408 15 22 o616
X3 0409 l356 0325
X5  #330
P, E. TAngc € %4032 t0 24000 '

. | FIRST PARTIAL GORRLATIONS .
Py3,0% o312 | Pag 0B a234 | Pyp % #2584 | Tog g% 4290

Typ B% 0223 Pa6e2” 2104 S W 0321 Tog 4B o524

Ti5.2% o064 | Tug 03 #332 | Tyg a3 <063 | rag um 4227
rls_.an <094 I‘46‘25 299 !‘16 .413 158 r'ﬁ@sl}: «170

1"34 25 ‘02?8 1’56623 0098 !‘23,4: ‘0280 ¥’56_.4: b}.Sl

__P. T, range & £s038 10 2053




SOINELATICONS BLIURZL BOTMNY (RADID

GFe

AWD SUDTESTS OF THE THURSTOND TAUIILTION (Cont.)
| SECOND PARTIAL CORRILATIONS
£ 4235 o 140 PG ,27 « 076 r26.34“ 504 r23w453 ‘241
Tig,03% "eO00L [ Pip op® o178 | Fpg 2 o117 | Tpg pem 507
Pi6.23= 0005 | Pyg = =e00L | Typ 4e3 247 | Yzp yes o141
Pu5e035 o280 | Tig mpm  oMLL| Tyg peT  #316
Pyg.235 0282 r25~34= 240 T3 Golis™ #1506
P, E., ronge B.4.038 to #0553
TRIAD PARTIAL SOMELATICNS
Ti4.2356% +137 Ti2.sust 184 12,4565 20k
T15 236" "‘@6 P16 345 «112 13,455+ <301
ru5,236% o277 | Tog64 3855 4G4 Posu56s #1199
‘ Te Ce FONPO 7 2040 L0 w053
- TOULTH 2ARTIAL GOMRULLTIONS
Tio,zus56" 351 T1442356- 2144 Tyg.25a5=  *025
Tizounes 272 Pi5,oma6S =046 | o
— _P. f. 7onzo % 3040 to +e053

JULTIPLE CORMIATION

3102.3?*563' 31‘0236453 | 0483 Po e |

= _#e041

Tho'mult§pla-corrcl&tion.fcuna {«483) indiczteon that

the formula will have a forecasting efficiency of about 127

The pre&iciicn formula, b2ged on the nariticl reprcasion’

coefficionts given in tho following table iss

-
-

4K1

.moxe + .08733 + 1.0137{4 - ‘00(‘)5)% +$ ¢002X6 4"2.059,.
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STANDAED EERORE OF ESTIDATL) AR
PARTIAL RuGRESSION COEFFICIZNTL FOR BGTA&X

C1.23456% 96 03412456" CETHE 12346 9elth

7213456 Tt 37 h,12356% 13e00 %. 123a5~ 14.08

3_2 .3455‘ »020 b1432355& ‘(-)'13‘.' ‘15'2345. ‘bﬂ?

13.2456"'027 . Pigiemaet 0050 . C % 2.059
| Pu Baggy® 4648

The results of the predictions made for 1936-37
freshmen enrolled in Botany are sumnerized in the followlng
tables It is seen that 397 of thc studento received the .

COLPARISON OF ACTULL ARD PREDICTED. CRADES

IR BOTAIY . ¥. B¢ U mesmeﬁg 1936.37.
{I’ercentages baged on totals for each predicteﬁ grade}

PQEDTCT '
D GUADI » dCT UﬂI *Q&’L-tu _
- F 5 ‘ B T A
. . 0-105 1-5'-205 06“‘305 306“405 406‘505 5.6“30(3
A
B 6= T {1 00"
Ll}-é-b‘ o5 , (72} (6522
£ 4

—;
3.5> .5 | (32) (50) | Qet) | gng) i

.gzzﬁg (2 | (30 | (ot | (359)
. 6-2 o5

receclved grades predicted for them

grade predicted for them. Only 22 {227) of the sﬁuﬁents B

with & predicted grade of € or better falled to get at loaat,
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a Ce Only 3 (32} of the forecasts of ¢ or beticr resulted
. in falling grades. Of the studgnts,w;th'preﬁictions lower
than o 8, 33 (55%) failed to cecure that high a grade, and
only 6 {10 ) of the studernts in thie prediction range scored
higher than a C.

The tnble of deviaticns of actual grades from predicted
grades in terme of the probable error of estimate, which
‘follows, showa that 90 {56:) of the actual grades varied
" ot mors than one unit {«65 lettor grade) from the pre&icted
grades. In 134 {837) of the cases the actual giedes varied

BIVIATION OE,BOTAEY GRADLS FROW PREDICTL D‘GRADE

In terms of PLg ¢®+«648. . S. U. Freslmen, 1936-37
{Percentages based on totals for each grade)

ADE WEq . DLVIATIONG 1 PROBASLN LAROR UNITS
,e,zvm. 5 T+ «b? 2 % =2 [ =3 T4
5_.6-6.0 133 233 2l o |
e e
4.6-5.5. LG ehn) (o) lenz) |
-6~4 D 184) H77d) | (45)
l.__t:S (Tﬁ)_.(_,'é)._%)‘
.s-sj . | G | () (;ggg_x_w* I
- 3 5
.6-2.3 - (82) (#2 Yi(aez) | (83
0 =15 R ] g*: 63-" {1%i
Fommin ST - T O g O a4
_ | A7) i(6%), 1(382) i(562)1€95%) | (5531 (45) (1111

from the predicted gredes by not more than two probable
errors {le.3 letter grade}. The poorest predictions were in.
the £ and F ranges; 6 (507) of the E'0 received and all the

F's differed more than two wnits from the forecastse. The
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best predictions were made for studenic who received C°s or
D's; the number of students in these ranges who varled less
tien onc unit from the forecasts made for them belng 57
(77%) and 25 {75%) respectivelye

‘The following te&ble showse the relation between the
gctual end predicted grades of the students included in the
gampling of the 1937-38 freshman class who enrolled ;ﬁ
Botanye Of these students, 32% received the grad= predicted
for theme Only 3 {274) of the studenits with & predicted
grade of C or metter failcd to get at least a2 ¢, and only
one of these predictions (9%) resulted in a falling grade.

COMPARISCN OF ACTUAL AND PREDICTED GRADES

IN BOTAKY., SAHPLING OF M. 5. U. FEESHIEN, 1037=38
{Percentages based on totals for each predicted grade)

PRDICTH . '

1D GRADH _ L _ACTUAL GRADE

‘ T "B D T i A

— 0=1+5 166205 | 266=3e5] 33645 |H4e6+545 |5.6=640

o=

G 1 - 2 2 1 '

Bebelied %2@) , fg%%) {2%57 ng% ) | (1237) |
gs;; o5 |(1284) (3732) | (3732) | (123%)

166245 ~

HES

0 =15 o - .

| ' 6 of 10 Zgg%} rgcelved gredes predicted for them

Of the students with predictions lower than a G, 4 (50%)
failed to secure that high a grede, and only 1 (124%) of
these studente scored higher than 8 Ce
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iHie table of deviations of actual grades from predicted
gréaes ih terms‘of the probable error of estimate, which
follows, ehows that § (48%) ef the actual grades varied no
more than one unit (.65 letter graae} from the predicted
grades; 15 {79%) of the grades differed Trom. the forecasts
made by not more than two probable error units (l.) letter
.grade)e DBoth tho atuﬁents who received P's ucre predicted'
grades more than fouwr units higher than those earned;~ zven
in thls mmall & group the efficlency of prediction in ﬁhe
¢ and D rangss is apparent; none of these students'aarned
gradea that differed more than two units {fom the forecasts

made for theme

r

DEVIATION OF DOTANY GRADES FRON PREDICTED GRADES
In terns of TE z*.é&&. Sampling, MSU Freshmen, 1937-38
(Por"eﬁgages based on totals for each grade)

GRADE RE=~____ DEVIATIONS 1N PROBABLE BRROR UNITS “"I
CuIVED, [#5 T #F " T43 T4 Tl ¢ =35 1=% | 5
X 1 1.+ 1 & ] '

-6-6-0 (3322 - (334 (ﬁzzgi
4.5- 5 ' (252) [(597) A_g

.6-4‘." (20)) ) 80‘”} .
22b5ten | o
2 6~3 5 (607 |{4074)
1-6;205
lo__~1.5 | | (so"s)r(so%
TOTALS 1 1 4 9 | 2

(523 1 (52) 1232) 1{A85) 1(118)] xs,a) (ﬁ'é

There wore 41 students enrolled in Zoology from the
freshman class of 19%6-37. The mean grade in the subject
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BEANS AND STAEDARD DEVIATIONS
OF GRADES AND TESTS TOR 1936-37 Z00LOGY CLASS

‘*ﬁﬁﬁﬁﬁ“ HEAN 5. D. | SCORE "HEAN I 8.0,
X, 3426 1.36 X, 33422 | 17.54
%y 34468 9453 Xy 33.37 | 10.20
X, | 26.83 11.68 Xg 53.56 | 16485

r

is only 3.26, a little better than a D, with a standerd
deviation of 136« The average grades in the completion,
arithmetic, and oppositec subtests exceed the national
medians by about three points, and the avsrage in artificial
~ langsuge and analogles falls below the natlional medians by
about two points.

Simple correlations found between grades, and examinas
tion scores are very low for this subject. The highest
correlation is with the artificial langusge subtest («382);
the two very low negative correlations are with the arithe-
metic subtest (-.006) and with the opposites subtest (=.001).
The fourth partial correlation coefficients are highest for
‘the completion and artificial language subtests, (.614 and
.556), and lowest for the arithmetic subtest {~ .069).

Thezmultiple correlation found («688) indicates that
.the rormula will have a forecasting efficlency of about 28%.

The prediction formula for Zoology is:

X3 2 .120X, - «007X3 + <O45K, = <O46Xg = #O4lXg + 1522,



CORRILATIONS BElNEIN Z00LOS

GRADES

ARD CUBTESTS OF THE THURSTORE EXAMIK/ TI0N.

SIMPLE COLRELATIONS

e %3 Xy *5 s
xl | e300 | -.006 .382 136 | —wo01
%o a7 | 060 546 631
X5 - 075 <400 066
'Xa “ 433 212
| 'x5 413

. —?‘fa» m%e: *0554 to *.T_Og

FIRST PARTIAL CORREIATIONS

P13.2® =+131 |Tap 0= <286 | Typ 4% o355 | rag uF 578

Pih.2= 385 I'BG 2= - 182 rlB .4-3 «025 P26 . 1;: 634

1"15 .2-"-'- - 070 2‘45 ‘.2:: <479 1’3-5 . 4-"-' -+0%5 P35 . #:, +481

rlﬁ .23 A - 505 2‘46'233 «225 - 1’16.43 ~e 001 I"’36 .4: =170

1"34,‘93 =0099 | e o= +105 Tas, 4= 0323 | rgg 4= #365

— P, . rénge = 3.060 L0 $.105
— S4C0ND PARTIAL CORHELATIONS -

| P14.23% 378 rgg .23-‘-'. o167 | Tog .34‘-'-' o543 Poz 46 +063
. 2‘15:.23: =e 034 1"12 ‘343 « 367 i r‘56'34: 371 r26.l§5: 557

rlﬁ .23.3 -e 338 2'15 - 34= “e 0513 3’12 . 45:-; ‘&50 I’B 6;45: -elll ‘
, :'45.233 0532 1"16. %: - 00‘93 i rlB .453 ‘O"’B \'\

TuGe03S *212 | Yo aaS #509 | ryg us® ~e084

P. . vange S #.002 o #.105




TIORS BETILIR ZOOLOGY FRADLE

CORRELA T :
CERALINATION (Cent..)

ANlD GUBTESTS OF THE THURSTONC
THIRD PARTIAL CORRELATIONS

Tin.236% 489 12,345 +459 Ti2 4567 612
”15-2 6= 034 T16.345° ~*079 Ti3.456% +039
3‘45.236«. 053.6 | 2”26 345 0568 2‘23.1}56: « 152
[ P. L» ToNes & =006 L0 #1035
FOURTH PARTIAL, CORRELATICED
y2.3456% «614 rq 3_4-2356" 556 16-2345': - 2165
”13-2«255' =+069 r15.23465 ~*306 '
L P, E. ronre & #.006 €0 2e105
UL”IT’L} CORRELATIOR ,
E1.2314-55= 31,4553g~ 688 . P. . 2 055
R1.23456% Bi/o345% *688 T T. = 24055

. STARDARD ¥FRORS O .S9TIUATL LTD

PARTIAL FEGRESSION CORFPICIRITS IFOR Z00LOGY

T1.23456% 7 0'3,12456% 10400 75123467 659

92413455~ 002 y,103565 12414 76123455 11e09

bi2,3456% 120 ?14.23565'»*9“5 byg.osuss 04l

P13,2456° ~*007 D15.2546% =+046 G = 1.522
P. E.nga #4665

The regults of the predictions made for the freshmen

who cnrolled in Zoology in 1936-37 are sunnmbrized in the

following tablee

received the grade predicted for then.

It is seen that 30% of the students

Only 3 (23%) of the

students with a predicted grade of C or better falled to get
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COUPARIBON OF ACTUAL ARD PREDICTED GRADES
I ZOCLOGY. M. 5. U. FRESHUEN, 1036~37.
{Percentagas based on totals for each prvdicted grade)

PRE 1 Gl '
ED GRADE . _.___ACTUAL GRADE. e
¥ i D C B
Q=15 106"2_.5 2e6=%e5 joé;_‘jc‘i a5 45 06~§00 .
.‘._‘ - l
5,_.__6_- ’ ) (50%) . (5075)
4.5-5.5 L < S |
i - ' ' 6 R
,2.6-4-5 (g?) R (18"') ,(5%73). L. {97) (9%)
.6-3o5 (20%) . {%ﬁ) 404) (5%)
5 e X : 1
LG2.5 U338) | Q7 | (536) | (17%)
;‘1 ° "‘2;: Z - gﬁgﬁ) -
i - 16 of 4% !ﬁ?g} received yfades_preiict :d_for them

at least & C. Only 1 (83) of the foreczsts of ¢ or better
resulted in 8 failing grade. Of the stufents wlth predicé
tione lower than & G, 18 {647) falled to secure that high a
grade, and only ons of these atudegts.(jﬁ) scored higher
than a Ce

The talle of deyiations of actual grades from predicted
grades in terms of the érobable error of cstimete, which
follows, showc that 20 (497) of the actual grades voried
from the gre@igtea grades by not more than one unit (.7
letter gradel), amd 36 {737) of the actualigraﬂes varied from
© the predicted gredes by not more than two rrovable errors
(1.3 letter grade). The poorest predictions &re in the A
range, where 2 (7%} of the students rcceived graies that

differed by more than two units from the forecasts made for



DREVIATION OF ZONLOIY GRADIL PRGN PREDICTYD GRADES.
In terms of I’I‘f}ea wko665¢ . Ue Us Frechmen, 1936-37.
(Percentages based on totals for each grade).

ETbE o DIVIATION. T TOL UNITE -

CLIVED +5 ) *3 =3 [ =4 -5
A 1 1

5 46640 (33 £)(33 &

4e6=5 5 (50%) (501

3e6-ha5 | 3 (54 )

20105 235 & _ 1

D I g 2 ’
N

1e6245 1004

}' ¥ 1 '«ﬁ( 0| (552) (2512

0 "1 05 27 12:5 ~’ 2 "

| posaLs DN PN —%%:i 3 Tk %

: (52) | (62) 1Qa72)iagz) | (7o) (o)) (520 (22

them, a1 in the ¥ renge, vhere 6 {757 of the studlents
scored wo or more wmits highed than the predlictions made for
theme A perfect prediction was made for the one i grade
recelved, and very good predlcilons arc scen &lso in the C
and I ranges, where 9 (607) and 8 {67%) of the students
scored within one unit of the forecasts mads for theme

The sanpling of the 1937=-38 freshman cliass included
only 5 studente vho enrolled in Zoology. Onc predictlon of
F resulted in a I grade; one predictlon of i resulted in a
U3 twe predictions of D reculted in D's; snl ovne prediction
of € resulted in an A grades It 18 thus scen that all the
predictions made for the group were fully two, and in some

caaes, threc gradez to0 lowe
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There were 133 students enrolled in Psychology frmm
the freshman class of 1936-37. The mean grade in the subject
1s 3.93, Just less than a C, and the standayd devistion is
+78. The completion and opposites subtests have mesns
exceeding the national medians by 1.5 and 3 points respec-
tively; means for the arithmetic and artificial language
subtests are practically the same 38 the national medlans;
and the analogles subtest mean falls below the national
modian by almost 4 points.

MEANS AND STANDARD DLVIATIONS

OF GRADES AND TESTS FOR 1936-37 PSYCHOLOGY CLASS.

SCORE | _WEAR S, D. | _SCORm | WEANW 5. De

—— o —

Xl 3.93 «78 XA 3531 18.26
X 32.48 11.61 ;5 31.53 10.11
X} 24 .24 12.38 x6 £3.53 21.53

Simple correlations found between grades and examina-
tion scores are fairly high in the subject. The highest
correlations are with the artificial langauge subtest (.462)
and the aﬁalesiéa subtest (.459), and the lowest correlation
is with the opposites subtest (.304). By referring to the
fourth partial correlation coefficients the predictive value
of each subtest with the effects of the other subtests slime-
inated can be seen, and the highest values arse fpund agalin
for the artificisl langusge and analogies subtests (.354 and
«336). The lowest fourth partial correlation is for the



CGKR&ATIGI%:S DLV REN PSYCnOLOGY GRADES
AHD SUBTESTS 0}? THE THURSTOKE m&IHI‘:TIORo

80e

-

SIMPLE CORRELATIONS |

%

2 | %5 O ) X6
Xy | 358 337 o462 | J459 . | <304
X, 33 | e 521 720"
XB '.éagl .487 307
XQ 448 515
*5 - ST '776,.
P E. range: _ﬁg.; 1o, :1-_.055
| __ FIRST PARTIAL CORRFLATIONS _ o
1’13‘23 ¢216 T 35.2 .340 1"12 g‘ 0200 ' ras.‘&: -.407
1-"14-'.2'.':. '366 "r36.2= ~¢001 rl}.hz 0268 r26.2}=’ 632
TigaS o342 | Pug o= $291 | Ty a2 $318| Ty az G442
162 076 |Tyg o= 331 | Pyg S 0BT| o s .227
TyupT 053 | PggpT 675 | Tp3 T 3Bl mhg s 712
— P. E. range S £.029 to £.059 ’
~ SECOND PARTIAL CORRELATIONS | .
14,235 .364 r 56¢23‘ 718 |Tpg a4=  +605 | Tps seT 246
Ti5.25F 0B93| P, T o110 e 2 WTO0| Ryg oz 534
Ti6iaz® . 08| Tyg g B3l Typ 57 2082 Tag 5 me139
s 23" «291 P16.34~ «279 Ty 5= +150
Tugzz® 3L | Tog pE 28 Ty ,m me209)
___P. B, rangs = 3,027 to 2,058
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CORRELATIONS BBTUEEHN PSYCHOLOGY GRADES
AND SUBPESTS OF THE THURSTOME EXAMIRATION {(Cont.)

THIRD PARTIAL CORRELATIONS

"14;236' *359 Fiousast  tONT Tlo.u56= 234
1"15 0236_ 7%2 .. Pls . 3453 0169 !‘13 .456;: 0125
Tusieze” | “O0L. Tagazuss 990 Toz.us6~ 3%

- P E. TengEs = 1098 1o t0059
- FOURTH - PARTIAL CORRELATIONS . ,
‘ -"ia._atiss: +203 rl‘t-2356£ o354 r16.0545% 179
Ti3.0056% <040 | Figomue= 0336 |
P, B, vange = #.051 L0 %.029
MULTIPLE CORRELATION
Ry 234565 Blousee™ +602  Pe Be = 2,038

‘Rl°23456: Raz.az,ls%: cﬁm . i P. Be = £0038 - i

arit.hmetic subtest (.040). )

'I‘he multiple correlation found (.602) indicates that
the formula will have a forecasting efﬁe iency of about 20%.
The prediction fomula, based on the partia.l regression

STANDARD LRRORS OF ESTIIATE ARD
PARTIAL REGRESSION CORFFICIENTS FOR PSYCHOLOGY -

T1.23456" *62 | o3.12456% 988 - 0% ,12346% - 531

234567 T35 | gh.emmes 1450 0-5.12345=;1a,21

Bio.auses- *0L7 | Byuliomges 015 | bygomyss  +020

Byz opse® 008 | Bygoames .Q_#O‘-» C = o858
Pe Ee o8 3420




.33;5'
‘coefficients glven in the table immediately preceding ie:

Xl - .917){2 -+ 0008){5 "P*OOISX# + -O-!&Oxs + -010}(6 + 858

The;results of the ‘predictions made for the 1936h37

" freshmen enrolled in Psfchology are summarlzed in ﬁhe'

following teble. It is seen that 382 of the studonts

received the grade predicted for them. Only 22 {25%) of the

sthdents with & predicted grade of C or batter falled to get

at least & C, and none of these studeonts scored lower than &
COMPARISON OF ACTUAL AND PREDICTED GRADES

IN PSYCHOLOGY. H. S. Us. FREGHMEN, 1936=37.
{Percentages baged on totals for each predicted grade)

'PEEDTCTj
D GRADH fsc'nm GRADE .
F 6o 6'2‘5 263}5 assgg 5‘6A60
0"1. l. 0 P i >e » [0 Y] o D™y
5 f ) : (12%) | (oz} ' i:saﬂ |
4.555 5 1 1 g?z (24) (?) ]
5 .5(-’4. I (%egz Gt <1§; | o
W ® 5 -05 ) T - ,
) (167) (38%1 (38%) (8»)
51 _of 133 (33%):;ecgivédﬁgrades predicted for them |

Q; 22 {48%Z) of the stadents with predictiona lower than a G
failed to secure that high a grade, and only 3 {8%) ef these
students scored higher than e C.

The table of deviations of actual grades from predicted
grades in terms of the probable error of estimate, which
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follows, shows that 50 {38%4) of the actual grades varied

from the predicted grades by not more than one unit {420

letter grade), and 92 {69%) of the actual grades varied

from the predicted grades by not more than two probable

errors (.84 letter grade}.

The pooregt predictions are in

the ¥ range, where all the grades vary from the predicted

~grades Ly more than two probaale erronB, however thia

class includes only two students.

vary by 5 probable errors from the predictionss

ot the A graﬁes, 2 (40%)
The best

.predictions are in the B range, where 21 {80Z) of the grades

vary less than two units from the predictions made.

DEVIATION OF PSYCHOLOGY GRADES FROM PREDICTED GRADES.

In terms of TE ..
{Percentaged

= &4420.

. 8. U, Freshmen, 1936=37.
based on totale for each grade)

RﬁDETRm-“_m ‘BFVIAﬁfDﬂg Ih PPOBAbLn =RROR UHITS
[£D egz i s +2 -2 | =3 =4 | =5
(40%)
- J— T 3 (ﬁé’-'—i T
.(g:;) (4%) (4%) {2;%) (ggﬁ (1;%) (g%) -
(1) | (52). (19%) 22| ey lusn) | G| en)
 Eam— '%h 7£2*ig3al' 5 ‘Q%E S el
(22) (1721 632%) [(222) | (72) | (ro)lroz
{100£)
) 5 ) 153'%)
op ' |
6 5| 12 20 | 50 o) 2 r S I
|42y | (32) (o) | (s L(382) [(162) (sz} (52)| (%

Only two students are included in the sampling of the

1937-38 freshmen claess who enrolled in Psychologye

A

Prediction of C was made for one and of B for the other;
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they received 3 and A grades rocpectivelye. The first
prediction voried slightly less and the second allghtly nore
than two proboble errors of estimate rfrom the grade earncd.

The total number of students onrolled in all thé Bube=

Jects included in tho Blolopieal “.cience Diviesion was 472.

iny otudent cnrolled in more than ono subjloct in the field
is counted only onces the average grade carned in the field
is used as the Biologlcal Sclence Zivision grade. The nean
grade for all students 1s 3.80, or slightly lower thon a Ce
The cteondard deviation of the grades iz 1.07. Ilcans of the
scorces in complctlon, arithnctic, and opposites subtcsio
excced the national medians, the differencesn belng <6, «2,
and «8 pointn, respectively. fﬁe meozn of the artificisal
lansuege cubtest falls below the naticnal mcdian by 244
points; the analogles average 1o alsc lover than the
national median, the difference here belng 2,7 points.

Al SND TAIINAY DRVIATISH: OF GRADLD

HHD TLT0 FOR 1936-37 DBIOLOGICAL LUCILECL DIVIGIOH

T SCCRL TEAN " B De SC0R.. TTuiall e De
’ Xy, 3+80 107 Xy, 32 .86 16.82
L Xy 32.72 11.05 s, 31.55 10.64
{ s |

‘ 4 V24 2 X 51«2 ‘ .
LX:‘;‘ | 4T 12.29 | X 51.29 19.85

Simplc correlaetions Tound between gradec and subtest
scorcc cre Talrly high for this groupe The highost correlaw

tion 48 with tho analogles subtest (J485), and the lowewd



CORRELATIONS BrTiiidi CIOLOGICAI SGILNCI DIVICION
GRANLS AND SUBTHOTS OF THE: THURSTONE iKAMINATION.

3IMPL CORRELAT IONS

| %2 X %y g Xs
i
i Xl 410 3514 2386 485 « 315
% Xy ‘ 452 332 450 695
Xy 130 . #3098 215
i X# L | 366 o266
o
P, . renge = #.016 to #.030
FIRST DA 2’;‘3&’31; CORRELATIONS
[ 1'13 .23 .158 r35 .2= .244 rlg ‘43 032# raﬁ.“_: 0374
Tie 0% » 369 Pus 2% 257 P15 4> «400 Yar 4% 379
i rlﬁ ,2: «O46 : I‘46’2= « 052 rls‘h.-.' 239 r36 .4: +189
— T. £, ronge = 017 to *s031
SICOND P4 RTIAL SOLRCLATIONS
P14.05° *299 Toge3 +083 Tog. 34" «661 Poz, 45" o344
1‘15 .238 . 345 rla .343 0230 r56 .34:- . 129 !‘26 .as. 063“
16,235 OT2| g a2 o3R8 | ryp 455 #205 | Pxg 02 +097
3‘45 .233 «271 1"16 .343 +106 r13 .&5: «161
| - - -
I‘% .23- 0049 r25 .‘31" 0250 rls .a5~ 0148

P. e Tange = +.017 to

€.031
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CORNTLATIONG BuTYEEN BIOLOGICAL SCINECSL DIVISION
GRADES AKD SUBTESTS OF THE THURBTONG EXAMINATION (Cont.)

_THIRD PARTIAL CORRELATIORS

Tinaze? 29 | Tizujst 162 Fi2.us6n 15
Pi5.236% | T16.345° 164 T13.456° 149
Ty5 2363 .?58 _ r26.345: +655 23-456" °367

B, T TEnge = :-53.8 to 3.030

_, FOURTH PARTIAL CORRELATIONS .
1P12.3456= ;098  .r14.2355:m 227 r1632345= +078
Tiz.2u567 10¥ | Tigommem o284
— F: E. range S $.028 10 $£.030
- __BULTIPLE CORRELATION

Ry.23456% Busez® 509
Ry .omu56" R1.23645% 4569 Pe E. = #4021 '.

Pc- e = t.C?-l

is with the arithmetic-s;btest {;315), followed closely by
thé opposites subtest (.315)s By referring to the fourth
partial correlations it is seen that the analogies subtest
has the greatest and the opposites subbest the least’
predictive value,. their fourth partial correlation
coefficlents being «284 and .078; respectivelye

'The mﬁltiple correlation found (.56§} indicates that
the foreéasting efficiéncy of the preﬁiciion formule will be
about 17%. The prediction forpula, based on the partial
regression coefficients given,in the foliowing table ig:

X1 ® «013X, + <009X5 + 013Ky + +030X5 + +005XK, + 1.522.



STANDARD ERRORS OF

COUFFICIERTS FOR BIOLOGICGAL SCIENCE DIVISION.

87

FSTINATE AND PARTIAL REGRCSSION

0y 2354562 +88 6512456 1037 Gs.1036 O848
T2.134565 6991 103567 14487 Bgu1o3u5° 14007
Pro.su56% 013 | DPyyougee <013 P16.23455  *005 |
bi3.2456= *009 bygomugs  *030 . ¢z 1522

P. E.est’ *05%

The results of the predictions made for the 1936-37
freshmen enrolled in the Biological Sclence Divislion are

summarized in the following table. It 18 seen that 447 o

the studente received the grades predicted for them. Only

COUPARISON OF ACTHAL AND PRODICTED rzs IN THE
BIONLOGICAL SCIENCE DIVISION. HSU FRESH 15, 1936=3T.
(Percentages baged on totals for each predicted grade)

iRL?)Tv E“
=D GRADE

ACLUAL GQ!D&

F g ) A
A 0"1 05- __1.36"2 05 '6_3 05 3 06"4 05 # ¢5.5 05 5 06i6 oo
R (50%) (5%;2)_,

'6"240 '; "4-‘4 - 20"’; ‘% ¥ &4
ks | Gn | G Gon | ity | gon | o)
peszs laon) | Gl | Gen) | G (15)

06;?!5 (33 2}t (33 4) (33 2)

=15 :

208 of &{e (4Ah7) roceived prodes predicted for them |

- 76 {25%) of the students with a predloted grade of C or
better falled to get at least. a C, and only 8 (3%) of these




students received falling prades.

Of ¢thz students with

88.

predictions lover than a ¢, 94 {577) failed to secure that

high a grade, and only 17 {10]) of the students in this

prediction raange sgored higher than a C.

The tabie of deviations of actiiml grades {ron predict-

ed grgdéﬁ in Serms of the probable error of cstipote, waich

follovig, shows that 264 (567) of the actual grades varied

from the predicted grades by not more thon one wnit. (<6

- letter grade), ond 345 (739) of th2 acturl grodes varied

)4‘25

from the preflicted grades by not more than tvo probeblo

DUVIATION OF BIOQLOGICGAL CCIEKRCE DIVISIOQL
GRADES FROA PREDICTED CRADISe.

in terms of PE

-
1”“

£5%4

{PercentafBY beped on totals for each pgrade)

e S» Uo Ffemmeﬁp 19’36837'

erropo (1.2 letter prade)e.

TREDE REL DTV IATI0RD 11l PROBA L, EaRin Ualis.
EIViDe [#5 +4 +3 | +2 1 - =3 - -
A ) & 8 i
6=64+C (eZA(3iE 477) | (67)
H B it O
5 M. 6=545 (52) J19%) (hof) (354)
g 5 |5 15 9
Fal=bol | (27) €372) {7552
) 2 | 77, |26
2. 6=3s5 _(22) [(674)
5 A 6
1eG=2 5 (207) I
. - F i )
0 . =15 —
TOTALS 8 125 |79 |26k
o (223 I(52) {377 |(567)

The poorcct predictlons vere

made in the T rangs, with 25 (93%) of these students scoring

o or more units lovwer than the predletions made for thens

The nunber who varied more than two:units was also large in
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the 4 range {8 or 475) and in the I range (15 or 524). In
the C range 150 (75%) of the ctudents received grades that
varied less than one unit from the predictions, and in the D
range 77 (67:) of the otudente scored within one unit of the
forecasts mede for theme

The results of the proedictlons made for the students
included in the saapling of the 1937-38 frechman class who
enrolled in the Blologleal Sclence Division are sunrarized
in the following table. Of these studentas, 407 received the
grade predicted for theme Only 4 (147) of the students with
a pradictéd grade of U or better failed to get at least a C,
and only 2 (7%) of these students received failing gradces.
\JOmPnﬁquI‘« S ﬁGLU&Lx AND PREDICTED QA DES IN

BIOLOGTCAL IIEN0E PIVISION. BSAUPLING, HOU FRESHUEN,1937-38
(Percentages based on totals for each predicted grade).

[PRENICT=
D GRADL ACTUAL GRADE
i3 B D C B A
- OwlsS 1e6=2e5]| 2 o= 35 _116-'4 Bl LHeb=5e5 ] 5ebnG0
% oG (;g;’ ) (4(2; )
e ;".5!5 = 07 %
2 2} ‘ 1

}__,__(l;. ( z) gﬁ) (%_’_)_____L%ZJ (42)

.6 “2'.5 ]' (831) (4%@__ {467) (43

-6'2 -« T (50”’) (50%)
E -1.2 : '
_ ko7,

of recelv§d<§gadea predicted for them

Of the studenis with predictione lower than a C, 14 (507)

falled to sccurc that high a grade, and only 1 (4%) of these
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students. scored higher than a C.

‘The table of deviations of actuak grades Irom preaicted
grades 1n terms of the probable error of eatlmate, which
followe, shows that 28 (49%) of the actual grades varied no
more then one unit {6 letter grade)} from the predicted
© grades, and 46 (80%) of the grades differed from thc.
DEVIATION OF BIOLOGICAL SCIEHCE DIVISION

GRADEDS FROM PREDICTED GRADED.

In terms of PE ﬁtng.sgk.. Sampling of HSU Freskmen, 1937-38
, i@reen e based on totals ;or e&ch vradey

__DEVIATIORS IN

T P 5 N T =%
T T 1 | 1 —
{33 %)(3§,§%(35 #)
(22% R 52’_52 L_‘? 3}

7
~<10£1{32§1__g£ -
(862 [(347)

F B T T 3
=t B Bt ot I J g 2Bt S e o
rorals | | (2%) kag) [8g) kaor) | (o) | (22)) (e (3

Torecasts made by not nore than two probable error units
(1.2 letter grade}. The four students who received F's and
two of the tihree studeénts who recelived A's camced gredes
that é&ffered more than iwo units from thels fgrecaé%é‘
Eéyecially good predictions vere made in the D range,'since
12 §8 %) of the scores vary no more tham one unit from the
forecests. In the C range 12 gredes (57% of the group)

vary no nore than one unlt from the predictions madee
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There wero 248 students enrolled in Introduction to

Humanities from the freshman clase of 1936«37« The mean

grade in the subjéct 46 3.01, practically e C, and the stan= -
dard deviation 1s «Ol. Heans in tho.completion, artificial -
language, and opposites subtsots excecd the notionsl medians
by 1.1, 2963 and 3.8 points respectively; the averages

for arithmefic end enalogies fall below the national medians
by «f and 3.3 pointo respectivelye.

IEANS AND STANDARD DEVIATIONS FOR ORADSS AID T5STS
FOR 1936-37 ISTRODUCTION TO HUZARITIES CLASS

HMEAN ] 5. D, | BCORE | HEAN 5. D,
3491 +91 Ty 37487 ' 17.58
32430 11.61 X 3194 10613
23494 13+14 X | 5431 .20.04

dome of the correlations found between the examination
scores and the sublect grades in Intraduction to Huménigﬁgs
are'quite highe. The %wo highest 6éeff1cients.are with the
artificial languape subteat («534) and with the opposites
subtost {«507)« Two of the subtests show lov correlations,
these being aritimetic (+135) and analogies (213). The
artifio;ai language subtest far exceeds the others in pre-
dictive value, as shown by its fourth part;a;vcorrelation
coefficient of +383. The arithmetic subtest has the lowest
fourth partial correlation (-+006), and hence tho least

predictive vélue.
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CORRELATICES i}}.’i"ﬁl‘;zii INTRODUCTION TO HUMANITIES GRADES

AND SUBTESTS 0¥ THZR TﬁUESTOIm EXAMINA TION-
7 blf"i' LE CORREIA ”IOIVS i

%o 5 0 % % %s

%y 458 135 534 213 | 507

Xy - <422 407 2409 «785

XB <148 ‘ 2444 229

Xy 384 <496
X5 | . 354 |

Pe La r%egt;ﬁé to 2‘()&2‘2 "‘/_,f‘- i
_ FIRESY PQRTIAI. CODREJATIOHS » .
13 2. -0072 r35.2’ . 0328 z‘la .‘q': 0312 PQS '4= 0300
| Tr4.2" 515-28 I’36 ‘23 -- 182 2'13. 4‘; . 06? 1”26‘.1}& 0736
1‘15 '23 o032 r,_‘5 .23 261 I’15 . 43 «001, 1'35 . 4! 424
1625 o268 | rhe om o312 P16.4™ 300 | Py ,z o181
3"34 b?.: -6029 ) Z"56 ’2= 0058 3’23‘1‘: oD I’56 .4: .20!}
' P. B. range = 3,000 Lo Qu()Tl» . — '
— SECOND ’ ‘PR Flflﬁ CORRELATIONS —
Tin,23®  M8T | Pogan® 127 | T mR o736 |Tps uss 0517
I’ls o2 32 «050 X‘la . 3&: «37TL 2‘5 Ee 3"2‘»: o143 'Z’a Ge 45: «723
16425 «260 Py5,34% «033 | vy, 45= «327 P36 45 »107
_ L. L. range ® £,020 to s40%3
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cohmmu’rxo RUTIOED I T{OBU@TI 0?5 mO HUMANITILS GRADES
AND bUBTLSTS ap Tam TKURS?GKn X, TIRATION {Cont.)

THI'%D PARTE&L H ORWTIQR S

Ti4.936% 307 P1o,345% «371 Ti2.56~ <128
2'45 ‘2362.‘. . «261 2‘2 Ge 345" - 0?30 ) ) 3‘-’23 ‘&56' +199

s E. range = tﬁo o #.0%3

FOURTH PARTIAL CORRELATIONS

12.3456™ 122 Tinazset 3% | Figems® 122
Ty3.2456% =006 P15.2546% ~*080
P, . Tonge = £.037 to *.04} =
] MULTIPLE CORRELATION
31-234563 Rlolff‘;é'ja «E1L4 P. E. = 027
31.23456= 31.236453 612 P. EB. 3 44027 %ﬂ

The multiple com';elation found (.612) indlcates thAt
the predictlon formuls will have @ forecasting efficlency of
about 21%. The prediction formuls, based on the partial
regresslon goefficlents givon in the table lmmedlately

STANDARD ERRORS OF ESTIMATE AND PARTIAL
REGRESSION COEFPICIVETS FOR INTROLUCTION TO HUVANITIES.

Ti.23456" 72 05, 12456 10+96 75 1omg= 845
02,13456~ 6450 04.12355’-' 13459 %"12345: 110481
P12, 34565 +013 Piy,2356° o020 1’15.2345 00084

Pl u.eet- j.%
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. preceding iss
"5(_1 = 4013X, 4 +C20X; = «007Eg + «008Xg 4 24522
It 18 seén that the ariihmetic scores do not enter into the
- pfeaictions:since that cubbtest has o regression cecefficlent
0f <000
The results of the predictions made for the 1936-37
freshmien enrolled in Introduction to Humenitics Are summar=
ized in tae following tahle. It is seen that 547 of the
COIPSRISON OF ACTUAL AND PREDICTLD GRADES

5 INTRODUCTION TO DUMANITIES. INGU FRIESIPEN, 1935537
{Percentoges based on totals for each predicted grade)

[PREDICT) ' ‘ ~ ———— : —
[ED_GRADE , _ACTUAL GRADR . -
’ F - & b ] ¢ -1 B - A

10~1eB [1e6w2e5 |2e6~505 | Febmdel | 4262545 [5.6~6.0
A : ' o
5.6‘!'

ui§§ﬁ1

. _ T8
oG5 | 258 | (592

6=h8 | {24) {33) {159) | (59%) (187) (33)
i) 4 5 2 32 '
_' &;_é£3a5. .(67-’:) {77) (427) | (467) i
1 o6=2 o5 "
T F

0 =15

myAt

135 of 248 (5h%) recolved grader predlictod for them

studentc received the grades predicted for them. Onily 29

| {167} of the Btuﬁenté mlﬁh B predictéd grade of € or bet ter
failed to secure at least a C, and only 3 (2%) of these
students rocelved falling gmdes. OFf the students with
predlictions lower than a G, 41 {59%) failed to secure that
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high & grade, and none of these astudents scored higher than
a C; _ '

The table of deviations of actual grades from predict=
ed grades in terma of the proleble error of caotimate, which
follows, shows that 167 (67%) of the actuol grades varled
from the predicted gredes by not more than one wnit {5
letter grade), and 219 (88%) of the actual grades varied from
the predicted grades by not more than two probable errors

DEVIATION OF INTRODUCTION 0 HULMAWITILS GExDau
¥10.. PREDICTED GHADIS «

In terms of PE, 4 Ste#83. d. 3. U. Freshmen, 1936=-37
ngrcentagga based on totels for each zrade)

NADE Ri DEVIATIONS i CSOBAFLE LRGOR UNITS
cmzz:n. =T ,-3f ¥ 1;. - S N S
_ - , |
Be6=6.0 | | Lé%’} {20%) [(20%)
) ' T 5 | &2 |28
by o625 45 | e e
2"68;5 (::'[g o [ ?{5')
| 2L (CR), (Rl (R
6-3., _ (22) (662) | (287)] (28)] (1)
...-.6.:2.5 - N _ gy | (er2) (’QE%} ‘6
0_-Ls T B I C
[TOoTaLS | (a2) | G22) 70 | (o%) | (38) | (2%)) (32

{ 1 lét.t-er grade)es In the P range all studente received

grades that varied by morc them throe units from the predice
tions made for theme Only 1 {117} of the L students scored
within tuo wnits of the forecasts made for them. Very good
pr;eaict.ions are seen in the € and D renges; only 3 {2%) of

the students in these combined groupe falled to secure
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grades that dlffered less than one letter grade from the
forecasts made for thems

The following table showa the .relation between the
actual and predicted grades of the students included in the
sampling of the 1937-38 freshman class who enrolled in
Intrnduction to Hupanities. Of these students, S47% received
the grade predicted for them; only l.(E%) of the students
with 2 predicted grzde of ¢ or better fatléd to‘weﬁ at least

a C, and none of those students foalled; 11 (587) of the
students with predictions of D or lower falled to necure a
grade of ¢ or better, and only 2 {112) of theso studants
scored higher than & Ce |
CONPARISON OF ACTUAL AND PRUDICTID GRADES IN

'INTRODUCTION T0 HUMAKRITIRS. SAUPLING, MSU FRESHMEN, 1037-38
(?ercentages bascd on totals for each predicted %rade}.

-

_ RﬁDf’T _
& GRADE| o ﬁcTHAL eﬁe«m :
- A fr—— , Tema x
. A ) Q=1 5 106‘205 06”_"}15 3:6-}405 4-5‘50 506’600
. ‘0'6"‘ _ ’
ﬁ-G,S-S — } —— {35 %) (33 ) (33 ¢
5-4 .5, | _{62) (53%) ;3% )y | (62)
. - éip. ‘
.6-5.5 (582} (32%). {207
l F ; N .
O -1 o5 N . ) . . . s
) I of 30 (Gh%) received prades predicted for them

The teble of deviatione of =ctual grades from predicted
grades in terms of the probsble error of estimate, which
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follows, showg that 235 (597} of the actual grades varied no
more than one unit {5 letter grade) from the predicte&
gradecy 2nd 34 (87F5) of the grades differed from the
forecasts wmade by not more than two prolable errors {1.0
letter ¢mradeje It i8 thus seen tiat in this subject there
are only 5 students, or 137 of the total number in the
sanpling of the 1937=38 claas, who recelved grades that
differed more than one letter grade from the forccasts made
for them. None of the ¢ ztudents viirled morc than two unite
fron the forecasts nade for them, and 11 of the 12 b students
received grades thet dlffered less than one unit from the
prcdictions made {or theme

SuVIATION OF INTHODUCTION TO HUMAKRITICS GRADES
FROM PREDICTRD GRADES
In terms of Pu__,m+e4i88. Sampiing, iiuU Freshnen, 1936-37
(rercen®ifcos bused on totals for each grade)

Gial i Roue DE:‘JI&:I;‘;IOI?S gk' PIOBRANLI LIRROI% RiTo %
CoIvip [ +5 [+ -+ ol -2 - =~
NP 3 1 33

1660 K505 SO%
= (1)(2)(66* (Tf)’

te6=5e5 11%) (112 73) 1(112) |

04. { 4%3 1§l)r ;:f)

o 25% 69% 67

D - 3 *I% 1

2€=3 45 ]1 ) (927) (87}
LaG-2e5 f !
. T ' *
b =15 _ ’
irOT}‘*LS ll l o § 10 ; 12 . l . ;‘
0 ke | Ry () 1663) 1433) (G| (el

There were 218 students enrolled in Forelin languages

from the freshman class of 1936=3T. “he mean grade in the
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. 'EIANs AND OSTANDARD DEVIATIOHS OF GRADI5
AND TESTS FPOR R936~37 FOREIGN IANGUAGES CLASS,

S N R W T PO s e o D 0. S NP9 71

| X3 4el9 1.13 Xy | 3872 1717

Xy | 33.24 11027 X 31494 10412

Xy | 22.14 12.01 X 56441 | 1980
R

subject is 4.19, sngixuy better than a C, and the stondard
deviation is lel3« Means for the completion, artificlal
language, and opposites subtests exceed the notional medlans
by 2.1, 3¢5, and 2.1 points respeétzvely. ‘The averaée for
the arithmotic subtest is 2.4 points below the national
medlan, and the average for the anzloglesy subtest is 3.3
points below the national standarde

“he simple norrelations found between grades énd subtest
scoros are rather low for this graup, uxvept 1n one caffe .
The single high correlation is with the arti”icial language ’
subtest {.514). The lowest correlation is with the arithne-
tic subtest (.188). By referring to the partial-correidtiéa‘
coefficiente of the fourth orcer it is seen that the arti-
ficial language subtest has by far the greatest predictive
valuey since 1ts coofficient 15 +439, the hext highest vaiué
that for tho completion subtest being only «164s The iwo
lowesnt predictive values &re held by‘the ar1ﬁhmet1c ard

analogles subtests, with fourth partial correletions of .

o064 and ~«051, respectively.



CORRELATIONS BETWEEN FOREIGN LANGUAGE GRADES
AND SUBTESTS OF THE THURSTONE EXAHINATION.

SIMPLE CORRELATIONS

. 20 I N 6
xl 328 «188 514 266 «297
X5 «370 +379 467 +799
X5 173 430 +216
X, 463 484
x5 _ 403
: Pe Eo range - 2.517 %0 ‘th&’ll-
, FI RET PARTIAL CORRELATIONS ; V
z’l 4 .23 o446 .!‘36 .23 -y 143 '2'13_. éz . 117 1"2 Ge 4: 0761
r15 ‘23 0135 r45 ‘2'; 0350 2’15.4: ' 0037 1"35 .4: 0401
T16ea= 061 | Tug om 0326 | Tyg 3 .064. Fage4= 153
2‘% ‘23 . 038 r-5 6 ‘2‘2‘ ‘ .056 1"?2 Fe 42 . 33"-} | r5 6o 43 2 31
P E. vange ® 3,010 to £.085
| ____SECOND PARTIAL CORRELATIONS
1‘15“2’3: +117 . '!"12 .348 . 138 !'5 6o 34- ° 187 3!'26,. 458 0746
.r45>.23= « 356 rls.y,s 0047 rlB.'z‘S: «112 .
Ax.'z;s 2 33‘ 7¢‘335 1’25‘ 34: 257 ?16-".. #55 o057 |

1)’6 Ea range .".'. »éoﬁ? to

120045
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CORRELATIONS BETWE:EN FOREIGH LARGUAGL GRADES
AND SUBTESTS OF THE THURSTONEZ EXAMINATION {(Cent.)

THIRD PARTIAL CORRELATIONS

T4 236% 448 , P10 ,345% 146 Pyo,456% «186
i5.236° *110 ! Fi6.345= *050 Tix456=  +109
Tiug.236= <342 | rog,345% 753 Toz456=  *259
F—'ﬁl "range = *e020 tO io&i
FOURTH PARTIAL CORRELA TIONS ,
T12,.3456% «164 P14 ,2356= 439 ®1 6023455 - 092
F13.2456= +064 Ty5,0546% ~+051

HULTIPLE CORRELATION ,

P. Eo - 1.032

Ry 23456 By.236u5" | o545

~ STARDARD ERRORS OF E3TIMATE ARD PARTIAL .
RbGRrJSSIOH COEFFICIENTS FOR FORXIGH LAI:GU&G;:.S.

0'1.23456" 95
02.134565 619

[os.12056= 10753

19 ,12356% 12462

0—5'123“6- 792
612345 11401

13,2456

| P1s.2356= 033

b16'23as=~“0008

Pf E.est: toé}?

The multiple correlation found (545) indicates that

the prediection fotmula will have a forecést;\.ng efficiency of

about 15% .

The predlcti’on formula, bésed on the partial

regression coefficients given in the table above is:

Xy = «025Xp + «006K3 + <033K,; = +006Xg = +008Xg + 24591.
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The resulte of the predictions made for the 1936-37
freshmen enrolled in Foreign lLanguages are summarized in the
following table. It is seen that 45% of the studente
received the grade predicted for theme Only 33 (18%) of the
students with a predicted grade of ¢ or better falled to get
at least a G, and only 5 {3%) of these students recelved
COMPARISON OF ACTUAL ARL PREDICT XD GRARES

IN FORBIGN LANGUAGKS. HSU FRESHMEH, 1936-37.
{Percentages based on totals for each predicted grade)

=D GRADE| AGTUAL GRADE ,
S N S D R R b}

3] ' Y
0-_1_05 33_.‘06:-2.5 2 05-3.5 3.6"4 05 4.6'- [ ] 06"'600
A ; T

i T T ETE T T
| . L3 ~ 2 . 6
esis | Of) | (30) G72) | (o) | (el) . (5%)
pe6-3.5 (a34) | ot) | (ebz) | () | Gom)

A

h46-2.5

0 -;_lloﬁg
PS of 218 (45%) received grades predicted for them

-~

failing gradese Of the students with predictions of D or
lower, 14 (45%) falled to secure a grade of C or better, and
only 3 (10%) ecored higher than a Ce

The table of deviatlions of actual gredes from predicted
grades in terms of the probable error of entimate, which
follows, shows that 120 {55%) of the gradec varied from the
forecasts made by not more than one unit (.6 letter grade),
and 189 of the actual grades varied from the predicted
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DEVIATION OF FO?uIGﬁ LAKGUAGE GH%DES
FRO# PR“@ECTED GRAD@S.
In termé of FE st“*’639’ H. J. U. Freshmen, 1936-37
-y (Percentages based on totals for each grade)

T T DEVIALTONG i"""‘"s‘zx“x PROBATLE SRR URITS

GalVﬁD +5. 44 fg ;% t%,' - -3 1. =4 =5

5.5 S0 || (%) (ag@kg%uaa&gg

[ 5 r R .

4.5- . - (97) _(A;g_l_g;%)__ _g%%) |

2.__6_:4.5 I {72) i(827) 11%) 5

‘___3.65 o5 . (E%Lizgﬂﬂg%)

1e6=245 t | (43%) (SZ%) 5

0 -15 | . (%_%) (45% )(33%
_ I | i1 42 120 | 2¢ 4 3

 TOTALS (12)i (52) [(19%) (552) J(122)1(52) | (22)| (3%

grades by not more than ﬁwo probable errors {l.3 letter
grade). The poorest predictions were in the F range, where
.811 the grades recelved were two or more uniits lower than
the forecasts madees In the A range 15 (72%) of the gredes
were more than one unit higher than the predlctions, and ¥
(33%2) of the grades were more than two units abowe ihe fore=
casba. Hone of the gnades 1n the C range differed more than
two units from the forecasta, and only 5 (9%) of the B
grades snd 4 (13%) of the D grades varied from the predice
tione by the same amount. For the entiré,group only 29
(14%) of the grades differed more than two unite fro@ the
forecasts made.
The Tollowing table shows the relation between the

actual and predicted grades of the students included in the
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COLIPARISOR OF ACTUAL AND PREDICTED CGRADES 1IN
FOREIGN LANGUAGES. SAMPLING OF MSU FRESHEAH, 1937-38
{Percentages based on totals for sach. predioted grade)

PREDIC T=
6D _ORADE | ACTUAL GRADE L
r T T T D1 & T B T A
! A 0-1§ 1e5=2 05 2 &6-305' }:6"405 : 13'06.5 1) : _506-600
téas- . s nten o
B K I 3 I

4-6&505 _ (ég%} (62%) (233)

bhes | _ g (5:%@)_ ,-(4_?:3_1_____1;101@_
bo6o3es (2oz) | | o | om | Gom) | o
1:6-2.5 | |

T F

0 -1.5 ! - »
| _ 11 of 25 (A%7) received grodes predicted Tor them

sampling of the 1937-38 freshman class who enrolled in
FPoreign Languages. Of these students 44% received the grade
predicted Tor them. None of the students wilth & predicted
grade of C or better falled to get at least a2 Ce OFf the
students with pre&létions lower than & G, 5 (50%) falled to
secure that high a grade, and only 2 (20#) scored higher
than & Ce

The table of deviations of agtual grades from predicted
grades in terms of the probable error of estimate, whicﬁ
follows, shows that lé {48%) of the actual grades varied no
more than one unit («6 letter grade) from the piedicted
grades, and 19 {76%) of the grades-differed from the fore-
casts made by not more than two probable error units (1.3

letter grade)e Both the students who received F's were
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DEVIATION OF FORBWIGN LARGUAGES GRADEDS
FRO® PREDICTED GRADIS.
In terms of PE___, 24630, H. S. U. Freshmen, 1937-38
{Percanta B8 tased on totals for each grade)

GRADE Tos - PEVIATIONS 1F Paégggiﬁ ﬁgﬁcn ?%;TS — ?ﬂ
CLIVID | 5 | 44 | *g. 2 - =4 ] =i

. : ~=1
BeG=6.0 | . | {6720 | {339
| E? ‘ (;27%_)- (328
peeches L L %) (s66) aag)
D f T 2
g._aé:«s«a | _Jtadog)

1 06"2 05
1 k) 3

0 =15 . (505} (5OZ)X

TOTALS e ooy By | & % | (a7

L €162} ((24d) (488) | (AF) | (47) | £4%)

forecast grades more than two units higher thaqlthey recelvs
ede Only four other students recelved grades that varlied
more than two unitz from thelr forecasts. These were 2
{675) of the A studente and 2 (25%) of the B stu&en£s.

MARS ARD STANDARD DLVIATIONS
'OF CRADES AND TESTS FOR 1936-37 HUMANITIES DIVISION.

SCORE HEAN ] 5. D. SCORE HEAN | §. D
Xy 3495 99 Xy 3650 | 16479
Xy 32459 10.96 | Xg 32.19 | 10.11
X, | 23.51 12,80 g 52498 19.92

There were 384 students enrolled in one or more sube
Jects in the,Hnmanl@leésnlvision. "Subjects lncluded in the
division are Introduction to Humanities, Jourmalism, Speech,

and the various foreign langusges. The mean grede in the
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CORRELATIONS BETWERN HUMANITIES DIVISION GRADES
- AND SUBTESTS OF THE THURSTONE EXAHINATIONe

. SIMPLE CORRELATIONS

] B | B %] %
X 357 | 6133 ﬁ.a93 ,‘iéa ) ';299--
B | | cezs | s YT
“XB; .' | 151 | .414}  -.§§9'
B o 383 | -3
= -8

T. B Tange = £s013 To 4055

division 1s 3.95, practically a €, and the standard devige
tlon 18 «99.

Two of the simple eorrelationa between grades and
asubtests for thls group are falrly high, in the case of
the completion subtest the value 1is .357, and for uhs.
artificial language subtest the coei‘ficient is .4936 The
other three correlations are 1955 than .BQQ, the 1cyeét
being that found for arithmetic (;133). By referring to
tpe fourth partial correlations_it ls seen that the highest
relationship to the grades, independent of'other,subtesta,
1§ held by the artlflecial language subtest, with a
coefficient of «435, followed by the-completion subtest
with a value of «.236. The arithmetic subtest has thé



CORILLAYIORS BLTWEREN HUMARITIZS DIVISIOH GRADES

AND SUBTEDTS (F THE THURSTORE EXAMINATION (Cont.)

FilST PARTIAL CORRAILATIONS

106,

rﬁ.éa =e022 |rap om o285 | Fp 47 +230 | roo um 357
Pr42= 423 r36.2= -e150 3“13. 55 «068 Yoo 4= 751
Fig.2% 055 | FPu5.08 279 | Tyg a= SOLL Tas 4% <390
Fig.05 0033 | Pup aT 299 Tig4= 106 P54 «206
Ty 2% +006 Ts6.2= <045 Tos 4 402 r%“a: «229
F. E. Tenge ® #.015 o =054
| SECOND PARTIAL CORRMLATIONS ,
Tzt 23 | Togox® 1093 | Mpg puF  oTHS | Tog e 0312
Ty ,2%5° « 064 T2 .34 o222 Te6 o345 .165 Toguss o735
| Ty6,23%  «030 rls.y‘: -e 017 1'12.45: «240 1'36.45: «130
%5'23:" 289 | Py sy <O | Pyy 5 <069
' Thg.23= | 0303 | Tog opF o 214 Pig 0T 0106
L P. . range = $,015 o .04
THIRD PARTIAL CORRILATIONS
2‘14.2362 o434 r12.345: «231 2'12.456: o241
Pi5,2367 «061 P16.345> «098 r13.455=’_.056
 Tas.2z6” o275 Tagasts. 10 T23.56° 32
- T, Ii. range ® £+016 L0 #0354
FOURTH PARTIAL CORRIELATIONS
| Pi2.3456% +236 914.2356=' 475 r16.2345= «110
T13.2456° ~*083 T15.2346% ~*067
. P, .. range = #,027 10 &.,03h
e MULTIPLL CORRMIATION |
By 23567 Ry usgm0® <543 Pe e = £.023
B1.23456% Ry 036453 543 P. E¢ = 44023
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lowest fourth partial correlation (~.023).
‘I’he multiple correlatlon found (.543) indicates that |
-the prediction foraula WIll have a foreca"ting efficiency
of abcut 1654« The prediction formula, besed on the partial

'regreaqicn coefficients 18‘
X, = 032X, -'--?.fot:)ex3 + .beaxg - .omxS ~ 008K, + 24589

GTANDARD, ZRRORS OF ESBTINATE ARD
" PARTIAL REGRZSGIOHN bOLF*ICIﬂPTS FOR HUBARITILS DIVI 210N«

-

T1.23456" 83 43-12456‘ 1094 | gg.12386% 8039 |
Toa3456% 6405 | dn,a0m565 13400 | 0p,10345% 11461
i312;3456= 032 . | Dia.oum6° - <028 - Dygomus® 4;003.4
13 2456" o002 . | bls 2346° =e007 .4 ¢ Gz 2.589
1 P B‘eaﬁ B den6L. -

The results of the predictions made for the 1936-37
freshmen enrolled in the Humanities Division are simmarized
in the following table. It is seen that 47% of the students
‘received the grade predicted for them. Of the stmdents with
a‘predicted gﬂaaeiof ¢ or bettér;‘éo (212) f8iled to get &
€ or better, and only 6 (2%) received miling gzac'ies- of
the\auudents with forecasts 1ower‘than a G, 52 (53%) faileé
to secure that‘hiéh s grade, and only 5 (5%) exceeded & €
grade. HNo predictions of E or F grades were made, and only
three students were predicted A grades.

The table of deviations bf actual grades from predicted



COLITAISO OF ACTUAL
I HULAR SITTHES

AND FPREDICTRD GRADES

HSU FRESIIAN, 1036-37e

108«

{Pemenwgas hased r)n totals fcr each pre&ictéd gmda}

{PREDIC = ' ‘

ED GRADE| &C?&}L G‘%&D” - e

. ) G"}. 3.46"20 qé"' - 06"#0 466“‘ s 35 QO
5‘5‘ La0 3 &%T%ii%.
S 5y , A 335 , 5. gzﬁ Z ‘

5""% 1T .3 e 32‘—}"“ 9

L e T o {6%) (28%) 4983 | {374)
G 9 42 123 .1 B,
2;5;—’&5 {36} {f%%) A0%) | 1'_-! A §2§§§§ (22}

ltﬁ"gbﬁ

0 Fl : :
) .ﬁ"fﬁﬁ t}fd}ﬁ t {575 ;repsi*f;e;’z grades preciclted for them

grades in terms of the probable error of estimate, which

follows, shows that 240 {634} of .the notual grodes varied

from the predicted grades by not nore than one wnit (<6

DEVIATION OF HUMANITIES DIVISION GRADES FROM PREDICTLED GRADES

In terms of PE__.S3ke561e 11, 5+ Us Freshmen, 1536-37
{Pemenmggg based on totals for each grade}
(GADE ,_ SEETIOE IN PERELs ERROR TS ]
T I 0 0 0 S 2
A | 1 6 KT & -
b o660 (62) [taos) lter) evy |
4.535 5 ém (13%) %ﬁgq g%; 1
[pe6otes | 22 G258 o) gz, {w ,
20305 : tsaszn %2%‘&2_&_%@} <
1.6=205 ad {207} ey
o _~145 | b ey gemneszz
TOTALS S |17 | 53 | 240 | 30 | 26 5
G ey |G o3 | @) | oy | Gl o




109
ietter grade), and 323 {857) of the actual grades varied
from the predicted grades by not more than two probable
errors (1.l letter grade)e In the F range all the grades
were more than two units lower than the predictions made,
and in the o range 14 (88%) of the gredes werc gore than
two waits lower than the &orccasts. In the A range 7 (46%)
of the grades were more than two units above the forecasts.
Zapecially good predictions were made in the C range, where
174 (98%) of the grades varied less than two unlts from the
© predictions.

COMPARISONR OF ACTUAL AND PREDICTED GRADES IN HUHARITIES

DIVISION. OAHPLIKG OF He S« Us FRESHHRG, 1937-38
(Percentages tased on totals for each predicted grade)

x GT - .
RADE _ ACTUAL GRADE
F E 5 ] € A

N D §
0‘_]_.:2_ _&0 6"2 .5 2 06‘ 2.& _2 06"4 05 ‘!l- 06"5, o.i , 5 06"6 00
[R.26m — - .
By Q% 5 s % } (%ﬁa) .
; 6=4 { ﬁ") (41%) {41%) :

& » 11 lﬁa -
S0l oy T -3 3 S
25305 | (44) (43) (462) {(347) {82) {(4%2)
;,1_.%2 5 :

S &3 of 58 [437) recelved gredes predicted for tnem

The table given above shows the relation between the

actual and predicted grades of the studente inculded in the
sampling of the 1937-38 freshman class who enrolled in
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the Humanities Division. Of these students 439 received the
zrade predicted for theme Only 3 (107) of the students with
a predicted grade of C or better falled to do that well, and
none of these students received grades lower than a L. Of
the students with predictione of a D grade or lower, 14
(547%) fuiled to score as high &g a G, and only 3 (12%4)
scored higher than 8 C.

The table of deviations of actual grades from predicted
gredes in terms of the probhable error of cstimate, which
follows, shows that 31 (547%) of the actual gradses varied no
more than one unit (6 letter grade) from the predicted
grades, and 45 (787%) of the grades diffcred from the fore-
casts by not more than two probable crror units (1.1 letter
grade)s The one F received had been predicted as a D, and
the two A's exceeded thelr forecasts by more than 3 units.
DEVIATION, HUMAKNITIES DIVISION GRADZS FROY PREDICTLD GRADES

In terms of Pigge=+4e561e MOU Freshmen sSampling, 1937-38
(Percentageés based on totals for each grade)

DEVIATIONS 1 FOTADLE 10l ULITS
A§5 44 +3 +2 21 -2 -5 -4
1
Be6=6+0 {677) (33%) - _
o GB (5:) (46;) 7 g%)
05=5 5 % 05} . {2(
L C Tz '('E 2
2-61-)45 (92) (307) (?é;-‘%) (9%) f
20 6=3e5 . (100%) |
B ; 1
RLe6=225 " (1004}
F i
0 =leH _ '100;
TOTALS | (auy | (2gy haoy |22, 132 | 2 1
((33) 1 (3%) ((347) [(214) |(549) | (3%) (27
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In the D range no student varied more than one unit from his
forecast, and in the ¢ range 91% of the students varied not
more than two units from their predicted grades.

There were 258 students enrolled in Social §gieﬁcé from
the freshman clags of 1936-37. fThe msan grade in the subs
Ject is 3,97, almost exactly & C, and the standard deviation
xs‘z.os; Heans for the cdmpletien. arithmetic, and oppos=-
ttes subtests exceed the national medians by 3.4, «4, and
2.9 points, respectively. The means in the artificisl lang=-
uage and analogies subteals fall below the national medlans
by «1 and 3,2 points, respectivelys

HEANS ARD STANDARD DEVIATIONS
OF GRADES AKD TeBTS FOR 1936~-37 SOCIAL OLCIERCE CLABS

ECCRE__|_ BEAN | ©. D. | SCORE | HAR 5. De
X 3497 1.05 Xy, 35.12 16.11
X, 3445 11440 g 32405 - 1093
Xy 24,91 1324 X 53445 19491

Simple correlations found between grades and exemina-
tlon scores are not very high for this group, and there is
very little variation in the coefficlents; titwo subtests,
completion and artificial language, both have values of 380
. for the highest coefficlent, and the lowest is for the
analogles subtest, the value being «271.

By referring to the fourth partilal correlation coeffic-
lonts 1t is seen that the artificial language subtest has
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CORRELATIONS BuTVELN SOUIAL SCIENCE GRADES
AND SUBTESTS OF THE THURSTONEZ EXAMINATION (Conts)

THIRD PARTIAL GORRELATIONS

*14.236° 285 Tio, 357 <219 Tipoanes 1%
Ti5.236° 042 T16.345% 173 Py3.a567 +240
Tasaazen Tag.545~ 008 Taz.a565 <257

F. L. Tonge = £.002 1o *.002
_FOURTH PARTIAL CORRELATIONS

' 5 Ea Tange = #.030 L0 *.048

MULTIPLE CORRELATION |
Rlc23456=’31.&5632: 508 P. Eo B 2031
Rl '23&563 R}_ .23645: 0509 7 P. E. = 10031

the greatest predictive value for gra&ea in tqps subject,
and the opposites subtest has the laaat, their cdefficients
being 288 and 032, respectively.

The multiple correlation found {+508) indicates that
the predliction formula will have a forecasting efficlency of
about 13%. The prediction formula, based on the partial
regression coefficients given in the following table is:

X = 019K, + «016K5 + 022X, - 006X, + +00RXg 4 242304

The results of the predictions made for the 1936-37
fresimen enrolled in Soclal Sclence are sumarized in the

second of the tables given on the following page. It i8
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STANDARD ERRORS OF RSTIMATE AND PARTIAL
R&P:sqxox; canmchms FOR SOCIAL SCIENCE

G 1-23456" .90 0'3.12!;56- 11.25 #5,;_;;5,45: '8-57.
0o ;3’3@56-_’_.6@77 o 412356“ 1315 5’6.12345?. 12,03
P12.3456% +019 Py .2356% 1022 P16. 23455 2082

by 3 04565 +016 ~.b15-2346=j'f°95 € = 2.230

Pe Eogpq8 +4609

seen that 4572 of the stullents recelved the grade predicted
for theme Only 34 (17%) of the students with a predicted
. grade of é or better falled to get at least a C, and only 7
{3%2) of these students received failing grades. of the

studente with predictions lower then & ¢, 29 {482) failed to

secure tlat high & grade, and only 1 (27) of the students

COHPARISQN OF ACTUAL AND PREDICTED GRADEY
IN S0CIAL SCILNCE. X. S. U. PRUSHMEN, 1936-37
(?ercentages-baaedfcn‘totala for each predicted grade)

D GRADE e acrwsx, eamm - o |
' F B B A
O=1e5 | Lob=2e5 06“305 3.65:&.5 Y o= .6;600
. . .15---.-—-
o655 1 oa | gggm (882) | (232)
e |1 7 5 20 LC I 3
. .6;;.5 (25&;3) {23;;-3) (g") (50@) A (2%% ) (33)
p.6-3.5 | (82) | (72) | (332) Zon) 28)
L.6-2.5
T
0 =1, _ , L
117 of 258 received grades predicted for them (45%)
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included 2n.th1§ prediction range scored higher than a C.
The table of deviations of acturl grades from predicted
grades in terms of the probable error of estimate, which
fallows,«sﬁows-that 152 (59%) of the actual grades varied
from the predicted grades;by‘ndt'more.than one it {6
letter gradé), and 228 (88%) of the gctual grades varied
from the predicted grades by not more than two probable
errors {l.2 letter grade). In the F range all the grades
earned were at least four units lower than the corresponding
forecastss. In the E renge 6 (67%) and in the & range 4 |
(312) of the grades . varied more than two units from the
predictlons. In the other three ranges very goocd predice
tlons were mode; An the B range 58 (95%) of the grades
and in the D range 38 (91Z) of the grades do not exceed ths
two unit variation. The best predictions vwere made in the
DEVIATION OF QCIAL SCIENCE GRﬁ});ES I?ROZ:{ PREDICTED GRADES

In terms of PE__.= £.609¢ . S. U. Frechnen, 1936-37
(Percent&g&a based on totals for each grade}

GHADE RE-_._ VIATIOND IN_PROT i URLILS
cmvgn 5 a-g : -.g ' .-g" g% =2 -f:5 T
58 -5.07’ 1 (8%) (a%%). fg%ﬁ_) 5(§§2 -
: - P
4.555.5 L Gaiden i) @ (1)
B85 | __lasg) (762) (5@2 _5_%5)
D 30 i 1
B3 | (¢ 53] (19?'} (32) | ()| (27
B
1.'6;‘2.5 S N 3 2) ,133 zma %
o 1.5 | | O NS N U NP - (33%)167%
ALS | - 6 |5 52 1
TOTALS am | e éen |eom | (72 | e8] Ge) (47
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COMPARISON OF ACTUAL AND PEEDICTED GRADES
IN SOCIAL SCIENCE. CAUPLING OF MSU FREBIEN, 1937-38
(Pereentages based on totale. for e&ch.predicted arade)

PREDICTH] " ‘
lED oRSDE| nem;sz, i D

116‘2,5 6—'305 3&6‘495 éicﬁ-s_o_i 15 06"'6 0

42%:!) (Eﬁ) (21*’)
. (;6 G | () | (s
- (zzw;L 572 | .

C rahge, where 120 (99%) of the students did not vary over
two units from the predictions made for themne
| The table above shows the relation between the actual
and predicted grades of the students included in the sampling
,65 ihe_1937-38 erShman cless who enrolled in Social Sclence.
Of these students, 46% received the gradce predicted for theme
only 5 (17%) of the students with a predlcted grads of'ﬁ-cz
better falled to get at least a €, and only one of these
predictions {37) resulted in a falling gfa&eu 0f the
students with predictions lower than 8 €, 43% failed to
éecure that high a grade, and none of them scored higher
than & Ce

?he table of deviations of actual gpﬁdea.frcmfnreﬁieted
gnadeé in terms of the probable efror of estimate, which
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follows, shows that 30 (60%Z) of the actwl grades varied no
more than onc unit {«6 letter grade) from the predicted
grades, and 41 (824) of the gmdeo differed from the fore=
casts by not more than two proteble orror units (1.2
letter 5raﬁej. ?he five atuﬂehts who recelved F's were
forecast grades gore than threo units above thoge recéived;
énly three other students varied more than two units from
the predictione made for them, of these one received an &,
and two recéived.sfs. in the C range 23 (802) of the
students varied no more than one unit from thelr forecastss

DEVIATION OF SOCISL SCIENCE GRADES FRGS PREDICTED GRADES |

In terms of P"f’ 18 ++60%¢ Sampling HBU Freshmen, 1937-38
(Pereentaggs’baeed on totals for each graées

GRADE R&- _
CEIVED, 0
y B

‘¢g~o6 "'5 -G
B

!&.éﬁi-ﬁ
36 -‘{--5 - ,
o | 3 5 3
2‘.6?.5. 1 e {{229) [{567) [(332) | . |
1.6-205 ) )
0-1 .5 | 1 _ =
TOTALS B > 18012800 40 1 A LE
ol (62) {267} |{607) | (87) (62) (44

1

There were 237 students enrolled in Introduction Lo

Physical Sclence from the frestman class of 1936-3T. The
mean grade in the subject is 3479, somewhat. below a €, and
the standard deviation is l.15. Hesns for two of the sube
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tests ame lover thon the national nmediens, the differcnces
being 505 points for artificial lonpguage and 3.1 poings for
analoples. The other three subtosts shor neans exceeding
the netional medians by %4, F03, end o4 polints, for
conplvtion, arithmetic, and opposites, respectivelyo

IiLANS AND CTARDARD DEVIATIONS OF GRADES AND TESTS
FTOR 1936-37 INTRODUCTICH TO PHYUICAL SCILICEH CLASS.

Scous LYY 8. Do | S00Rs TicAl g. Dd

xl 37 1.15 }:23 28.75 15.55
222 I35 09 1024 2{.5 32012 11.20
223 27 .86 1175 :6 50612 20635

Cnly one of the simple corrclations found belween gradeé
and subiest values for this class 1s very hich, this being
for the arithnotic subtest {511} The lowest simple corpole
£50n Lo vith ihe arpificial langsusne subtest (.208). Dy
Teforring to the fourth partial corprelation cocfficionts it
4o sean thot the arithmetlic subtest hars the greaicst and the
opposites aubtest the loact predictive volue, their coeffice
denta being o429 ond =.050, respectively. The coefficient
for the aprtirficiall lenmuage subtest 15 only o066.

The multliple corrclation found indleates thot the
foroule will have a foreco2 sting officiency of 17%. The
predlction fornula, based on the partial rosrossion coeffice

io3
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CORRELATIORS BETWEEN INTRODUCTION TO PHYSICAL SCIENCE

. GRADES ARD BUBTESTS OF THE THURSTONE EXAMINATION

_SIMPLE CORRELATIDNS _

Xy

3.

J;4

5

e

Xi iﬁ}&

1511

<208

0327

tgée

«360

+389

-

369

«66X

X311

+266

D, E. range = £.,005 Lo 4.044%

FIRST

P&RTIAL CORRELATIONS

ohdh
+0%0
Fi5,2% 233

F35.2%

P35.2%
r45.2=
Tu6.2"

Tgg 0=

«154
«110
0324
0344
0119

'?12.43
1347
riSoqs
;rlﬁtag

o ;?2:3“ 2*: ’

<499

281 | rés;kz.
F26.4%
T35 4%
T36u4%
T56.4°

«270
+164
¢339

246
585
235
<290
«150

h&Oﬁs )

BECORD

P, E. range m #4020 %o

T56e23
T12,34"

15,34

16347

To5e38~

J104
A
181
w@023

«182

T06e34=

| F56¢34"®
Tl2.45°
F13.45
{F1605"

PARTIAL CORREIATIONS

+540
+088
«230
465
¢130

P26‘45§
P36eli5>

«299
o572
0265

F. €. range = £s029 to

tagaﬁr




CORRELATIONS BRTWEIN INTRODUCTION 90
GRADES AND SURTESTS OF THE THURSTONL mXﬁdIisTICB {Cont.)

120+
PHYSICAL SC IERCE

_THIRD PARTIAL CORRELATIONS

T13.2456%

”i4.236= 0121 Tio.345" +108 10,4568 +191
156236 «189 r16.3455 <007 13,4565 450
Tys oze® #3515 Tog.3u55 5% Tos.u565 0166
' P._E, ranges #0320 10 £e045
. FOURTH PARTIAL CORRELATIONS |
P10, 54565 «122 T4 23563 <0866 P16.2345% -.060
429 Ty 03465 +160

Yo Lo ranges *0035 o *.0&"

HULTIPLE: CORRILATIOHN

Ry.o3a56% Paadsgre® 561  Pe Be T £030
31.23456 Ry 0% 6&5 .562 P. Be = 44030
SPANDARD LRRORS OF CSTIMATE AND PARTIAL REGRESEION
COEFFICI ENTS FOR IWTRODUCTION TO PHYSICAL SCIENCE.
1234565 *95 T5.10056= 9469 T5.105465 960
T2,13456 (*31 Th 123565 1272 T5.12345= 14235
15, 3u56" 016 D1y 2356 *0%5 Dig.omss - +004
by3.0a565 +042 by oangs *016 C = 1.596 |
| Fo Boggys £e642 | |
X=

1

.016X2 * .042}{3 L cmz‘ L 0016}(5 - -CX)[}X&-I' 10596

Thé results of the predictions made for the 193%6-37

freshmen enrolled iIn Introduction to Physical Sclence are
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sunmurized in the following tablee It is seen that 457 of
the studente receilved the grade predicted for theme Cnly 20
{(147) of the students with a predicted grade of ¢ or better
fajiled to secure at least a C, and only 3 (272) of the
studente in this group recelved falling gredese. Of the

CORBPANISON OF ACTUAL 4RD PRIDICTED G‘su mu I

IIFRBDUCTION TC PIYSICAL UCINCZe MEU TRuLCIBLEN, 1936=3T«
{Yrecentages based on totals for each predictea grade)

T 31 CF

il GALGIE ACTUAL GRADE

I L D ~ @ A
O=leS | 1eC=2:5 2&-305 3o Gl o5 06‘2'_5' 5e6=6e0

= ___%00% 5

K

%

20 | (o) | cen) | Gy | Gh)
§3. o .3 5
52) | (eea) |, Ced) | (8)
| (40)

.L ———— 3 "
. 100 of 237 (452) recelved grades predlcted for them

students with predictions lower than a C, 52 (577) falled to
secure that high a zrade, and only 5 (5%) of the students in
this prediction range scored higher than a C.

The tablc of deviationz of acturl zredes from predicted
grade: in termes of the prohable error of estimate, which
follows, shows that 131 {554.) of the actual gradea varied
from the predicted grades by not more than one unit {6 let=
ter grade), and 200 (85%) of the actual grades varied from

the predicted gmdes by not more then two probable errors



 DEVIATION OF INTRODUCTION T0 PHYSICAL SCIERCE
GR. DES FROM PREDICTED GRADES
In terms of PE_ , =¢+642. MSU Froshmen, 19%56«37

{Percent&ge@sﬁised on totale for each;grade)

e R R LY S O S e S I e ¢ o
amg&n o 4-%- N S S I
Bs6=6.0 | lteos) 71y |

o625 o5 &5) Qzéi%w 0%) |5

1 k-9 5 o5 L | -0 FAEY N Y RE B 1. 287

= 1 : (24%) | —

Q6205 ) |(4ik)

) aleb | ] 517) (3843 | &5
i b LG s
— S22 1(52) 1(187) |{5 (58) | (3%)1(2%

{L+3 Xetter grode)s The poorest predictions were in the E
and T rangess; 8 (44%) of the E's received and 15 {94%) of
the F's differed more then tud units from the forecastss In
.‘the T raage 21l the grades edrned were vwiihin two units of
the predlictlons, and in the { range all except two of_ths
grades {98%7) varied no more than two wits from the fore=
casts, and 87 (804) of these graéas differed no more than
one unlt from the predicted gradese. .

 The following table shows the relation between the
actual éﬁﬁ predicted grages of the students lncluded in the
sanpling of the 1937‘38 freshman c¢lege who enrolled in
Introduction to Fhysical Scicncos Of these students 26
recelved the grade preidicted for theme Only 1 {10%)} of the

students with a predicted gmde of C or better failed to get
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123%.

IN INTRO=-

DUCTIONR TO PHYSICAL SCIERCE. SAVPLING, MSU FRESITIER, 1937-38
{Peraentages based on.totals for each predicteﬁ grade)

- P&&If‘uﬂ_ E

a 0, and this grade vas a De

ED GRADH o SOTUAL OEADE S
- .oi:..g; i‘.&fﬁ 5| 2.60305 | ).6-1;.5 ;#.6-5_.;5} é;éﬁé.o

5:_6%; | -

! -6;"g5 e (100£) f— o —
2.6-»3.5 | (%}__,A@) {25%) {3247} |
.s;).s_ - (22@___ ___{;3'%) {452)

Le6-225 |(25%) sop)_| (258

—— of 23 1267) ggeeiVeﬁ-g;a&es p@éﬁﬁcteﬁ £ar them

Gf the stwdents with a fore-

cast lower them a C, 5 {3B4) f2iled to szeure that high a

grade, end 4 {17%) of the students in this group Bcored

higher

tpan a Ce

The table of deviatlons of actual grades from predicted

grades in torms of tha probable error of estinmabe, which

follows, shows that 7 (31L7) of the actual grades varied no

nore than one mnit («6 letter grade) from the predicted

grades, and 16 (707) of the grades Aiffered from the

forecasts made by not more than two probable error units

{1.3 letter grade).

Rone of the predictions varied more than

three unlits from the grades cammed, and in the € and D

ranges combined, only 1 of the 15 students included varied

more than two units from the predictions.

The sampling
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DX} ATTOB OF IHNTRORUCTION o6 ?ﬂ&#,,{j:xiq 5010 &:w.&a
' GRADES FROH PRIDICTLD GRADES
in terme of PBE, BieHA2, Smmpling, HSU Freshmen, 1937=38
{Percentages msed on totals for each gmde)

u,;zv:m ,"“‘;&5 ! j--%. 12, ;El = '3 "‘* =2
ey {1002} |

&égv 5 (S&*' .g, _

D o {Gomd -aly e R 3.0‘"; {207} | J5 2 7

BB , 21 (208), )"'L‘Y

12062705 e J2OZ) {413,44} (20%) |

0 =15 | . | N . (1,@95)

POTALS 6 1,.7.1,3

oS ia 1) e |oongl a3 | (5

happens to include almost as many B as O grades, which
probably accounts for the fact that only 31% of tné total
group scored withinm one unit of the forecaste meds for theme
There wers 80 students enrolled in Chemisiry from the
freshman clans of 193%6-37. The mean grade in the asubject is
3.82, scmewhat below a G, with a2 standard deviation of l.16e
The meang found for the subtests are 211 higher than the
national medians bBY from «2 0 43 pointse ‘

PEARS AND STAHDARD DEVIATIONS
OF GRADES  AKD ﬁ:lll?"”"‘ 5 I’Gﬁ l§36-}2’ f‘?i&*lﬁ&ﬂv GLQSS

0T N Y SN NP PSS 0 N 2 ) -
Xy 3.82 1.16 X, 3953 | 1700
X, 3432 Ge9h X 3548 9o 04
Xy 27 448 1432 Xg 53¢43 | 18.62




Simple correlations found betveen grodes and subtesd

8Ccoraes ars very kow for this subjecte

The nighest corpela~

tiop is with the artificiasl langueps suhtest {«382) and the

lowest 13 with the analogies subbtest («14l)e By reforring

to the fourth partial corpelations it 13 sgen that the |

artificial language subtest has the greatest and the

CORRELATIONS BIETUETH CHESISTRY GRADES

. SINPLE COMRFLATIONS

ARD BUBTESTS OF THE THURSTORL FRANIDAT IOD

z
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T35
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P16.4%
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~+019
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COMRILGYIGRT JFPWEIN CRliIiarny GRADES

ARD SUBTINTS OF THE THURSTONE EXATIIRTIOR (Cont.o)

- —ZECORD mﬁ‘rzg.ﬁ,vmnr-m,mxozm
P14 623" 0297 1‘56‘238 «314 z’-g_s.%: «558 Pos, 455 43T

- J26 2‘12 . 34‘ o222 «200 ?2 Se &53 0683'

113.5 o2 3= Tﬁé o 348-
Py 5_.23a «051 :_Pl o34 «085 P12 45 «295 Ty 455 2299
P&S-EB: 309 T16.343 «105 '?13’45: «185

r[;é.a = 337 ?25‘%3 «179 r16.45: 0133
Ty 5. Tonge W EeDLD Lo %075

Tl FURTLAL COCRULATIOUS

Ti4.056= 297 Tip,3h5s <242 Tio.4oER 237
Tiseazss  *2ET Tog.susE 644 Yoz ced  +334

Ps s ronge ® $e044 1‘;;0 £ 075

_ ‘ YOURTE PARTIAL GONTuTATICHS |
Pio.3u565  +204 Pi4 23565 <315 16 omu5S =e027
066 Pis.o5465 ~+120
‘ Fe TONEC = #0067 L0 075
DULTITLE, COMUTATION

P‘1.2}£556= Ry ,456752% o&7h Pe Ee = £4059
Ry .2 }A%- Ry 256455 478 De e = 2.059

T13.2456"

.

L "

opposites cubtest the ledst predictlive vaiuc, thelr coeffic-
fento Deing «315 and =027, respectivaoiye

The nultiple sorrelation found indiczten that the
predictive value for thic sublect ie very low; +the correla=-

tion of »474 indicmtes & fTorecasting efficlency of about



127 «

STANDARD ERNORS OF 1STIMTE AND
PARTTIAL REGRESSICH COETY ICI}ZFTu FOR CHINIBTRY

S 11*55‘ 65.12)46" 7.33

0213456 =600 | 303567 L 1394 | g a3 11415

| l2-3%56 = 4035 | P 4,256 @3 Qlﬁ.ezksﬁ-'°°02

P13,2456% 096 | bis,omust0l? ¢ =251
Po Boggy® #4688

12%s The prediction formula, based on the partial regresa-

ion coefficients given above iss
X, = 0%5%, + 006X, + 023K, = oOLTXg = «O0RX. + 242510

The results of tho predtotions mede for the 1936-37
i—‘r&ahazén onrolled in Chemlebry are sumnarized in the datblke
CORPARIOON O ACTUAL ARD TFEDICTED CRADES

 IN CHGUISTSYe OU FRESHMER, 1936=37
{Parcenteges based on totals for each predicted srade)

ACT, f,i:s L GPAYBE

¥ Y PO
D=l eH 1 0_652 &2 !6" §o§ __2&6"4 &5 2@ o5w5 05 5 t!_S"‘ﬁ-’oO'

' 5;@51_  il o

y
o

Q&@ﬁ""e»;, . %2 209 . , ‘:4‘ %
’P‘T) ;5, 2: ” ) o 3“ vy . ( %&L% o
et Lem | (6D | age | (st | ain | {Jﬁ)___
& ‘ 1
2 e 5‘305 {155 } { 4“) _ (27’% )} {Sﬂii ) (z*;,’ )

7) recoived grades redicpeﬁ for thexzz'
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DEVIATION OF CHINISTRY GRARDS ¥oon TRERDICTED CGRADES
In teras of P2 8t=t-688o He Be Us Fres;hmen, 3—936"“3?
(Percentgges based on totals for each grade)

GRADE fe EVIATIONS 1i FROGABLY RO Units ]
Caryp o5 T 3% T93 [o [el T2 [=5 1A
«6=6.0 sz (a3 Moy [ (aany]
ga‘i‘a 5 Bl gan) o)
~Q*\.c- L3 ) . . 4'§.{;’ 11 LR ll}f-‘
Eli B | (200 (780N ()]
D ' T 5 1
D 635 | {osal | (ea]
E.sgg.s (502)| (502)| _
F 3
=1 e5 — . _ ___Kio00%)
OTALS T L TR R3] 6
— =1 %) | 4g) 1197 (608) (5%) (42} (7%)

opn pags 127« It 1s seen that 417 of the students received
the gradc preficted for theme 0Of the students with a pre-
dicted grade of C or better, 14 (267) failed to get at
least a C, and 2 (4%} received falling gredese. OFf the
studsents with predictions lower thon a C, 12 (46%) falled to
secure & € grade, and only 1 (43) escored higher than a Ce
The toble of deviations of actual prades from prodicted
grades, given eshove, shows that 48 (607) of the actual
grades varied from the predleted grades by not more than one
unlt {7 letter grade), and 67 (84%) of the actual grades
varied frow the predicted grades by not more ihan two
probavle errors {l.4 lotter grade)e %he poorest prodictions
were in the F range, vhere 2ll the grades varied more than

three units from the fbreeasts. in the combined B, ¢, and D
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COMPARISON OF ACTUAL AND PREDICTED GRADES
IN CHEHISBTRY. SAMPLIKC OF HSU PRESHMEI, 1937-38
{Percentages based on totals for each predicted grade)

REDICT ) o }
LD GRADH e BCTUAL GRADE _ .
- ¥ . B ) o 1 B A ‘
O=leS | 1e6=2e5 | 2462365 FeG=le5 | G0b=He5 | 566=640

E.é?.i.ﬁ 1 - (150%)

2.654.5 ’ glﬁz%) . _ (1%5). ,-(-zszg). '(—32:%,} —
1__6_%%_5 (s0%) | ‘ {50%)
5 of 28 (187] recelved gradet predicted for them

rangea only 1 (24) of the grades varled more than two units
from the predlctions mades

The relation between the actual and predicted gradea-of
theo students included in the sempling of the 1937-38 fresh-
.éan class who enrolled in Ghemistry is given in the table
aboves Of these students, 18% received the grades predicted
for theme Of the students with & predicted grade of € or
better, 2 (25%) falled to get at least a G, and 1 (13%)
received a failing grade. Of the stu6ente witn predictions
lower than & C, 9 (45%) failed to secure that high a grade,
and 5 {(257) scored higher than a Ce

The table of deviatlons of actual grades from predicted
grades in terms of the probable error of estimate, given

on the next page, shows that 8 (297) of the actusl grades
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DEVIATION OF CHAEISTIY GRADE: FROM PHEDICTHD GRADES
In terms of P __,=2+.688. Sampling, ¥0U Freshmen, 1937-38
(Porcent88¥e vased on totals for each grade)

T DLVIATIONS IN PrOBABLE ninO; UNITS. i
LIVER [ «6 T34 +§ o | &1 2 | =3 [ -h =5
F R T
6=640 £677) 1 (337)
B k 4 :
4 o654 672) (3?) =
6=3¢ . (75%)| (252
&..,;31:5 2
Ll-é*«? )
0 =1 | (13:%) (5‘17*") (22"’)
"To'rﬁ | I I I B e . B B
v kalg J1(222) (29231 (7Z)1€355) ] (72)

varied no more than one unit (.7 letter grade) from the
predicted grades, and 16 {577) of the grades differed from
the forecasts by not more than two probeble error units

{14 letter grade)s Of the students who recelved F'a, 6
{867) were forecast grades more than two units higher, and
of the students included in each of the 4 and B}groups, 67%
exceefed the predlctions made for them by nore then twe
units. None of the C or D grades varied more than twc unite
from the forecastsa.

There were 313 students enrolled in jfathematics from
the freshman class of 1936-37. The mecan grade in the sube
Ject 1s 3.91, Just below & C, and the standard deviation is
1,00, ileans for the completlon and arithmetlc subtests
exceed the national medians by 1.3 and 3«4 points, respec=-

tively. The other three subtests have means lower than the
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HoANS ARD STARDAID DEVIATIONS
OF GRADNS AND TESTL FOR 1936-37 HATHLUATICS CLASS

“CORw HeihN Te Te CORE HiAR Te e
. S 132 1.00 Xy 3034 15.03
X, 32483 10.28 xs 31467 10.70
X3 2793 12443 X6 48,98 1939

national standard, the deviationc being: ertificial lang-
uage, 4.93 analogles, 3.6; snd opposites, 1.5 points.
Simple correlations found between grades and subteat
acores are falrly high in three cases; the other two are
very lowe The highest values are 1n the arithmetlic subtest
{+480) and in the analoglies subtest («437)e The lowest
value is in the case of the analogies subtcst (227}« By
referring to the fourth psrtlal correlations 1t ls seen
that the arithmetic subtest has the grestest precdlictiive
value, with a coefficient of +355, foliowed by the analo-
gles and artificial language subtests, with coefficients of
«242 Bnd 239, rcapectivelye ‘The other two correlations
are both very small and negative, bein: =-.044 for the
gompletion subtest, and -.025 for the opposites subtests
The nultiple correlation found {.538} indicztes that
the forecasting efficiency of the prediction formula will
be adbout 197« The predistion formule for Huthematics isg

Xy = =.005%, + 029Xy + 015K, + #023X; - +001Xg + 24130.



CORRELATIONS BETWESH MATHLHATICS GRADES
AND SUBTESTS OF THE THURSTONE EXANINATION,

13@"

[
H

. SIMPLY CORRELATIONS . - |
. %2 X3 b Ky | X Xg
Xl 257 480 0395 . 437 0227
X,  oA3h4 #4320 426 654
X3 277 «393 *316
'XL} «394 418
xﬁ « 340
' . E. range = £.002 L0 4036 ‘
e PIRST PARTIAL CORRELATIONS o
F13‘2= 0423 ’ r3§"2= 0255 :"12 .4: 0154 I‘as‘l*s Ps 3@8
Tige® 3 | s <O | myguE w20 | my 3 60T
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Pigupzs *008| Tig.3u  $230|'rip u5T oOA3 | Pig ugT <1TH
Tug.ass - 990 Tia = 0035 Py oD #3510
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GORREIATION: BLT o HATHIHATICL GRADES

ABD SUBTESTS OF THZ THURSTOM: iXAJINATION (Cont.)
THIRD PARTIsL CORRELATIONS

«299

F14.,236" SRR Tr2as6- 070
rlﬁ 0236: «301 l‘lG .3“5. ‘ -s061 I'l:;’ ‘456. '356
Fasazet 20 Tag.pu5" 5% Tozagen 252
. T. B TAngc m +.006 to €038
— L OURTH PARTIAL CONULATIONS
Tizea2456~ ¢35 Ti5.23467 242
| , T, E. range = #s033 L0 #.038
| HULT IPLE CORRELATION
STAUDARD LRRORS OF FOTIMAT. AND
PARTTAL NGRS5ICH COFPICIENTI FOR RATHSMATICS
d‘l .33&56’3 928 0'3.12#568 10.08 0‘5 0183@5‘ 8e¢T3
4‘2 0133456: ?cgl q“leaﬁéz 12 .61 - ?6o}.231§5= 111 +00

P12,3456% ~*005

029

Py4,2356 015
P15.2367 *023

C = 24130

by 3.2056~

1’; ;‘:-beat: ,ﬁoslis

The results of the predioctions madce for the 1936-37

fresimen enrolled in lathematics are sumitrized in the

Pollowing table.

It 15 ceen that 42% of the students

received the grude predicted for them. ¢nly 49 {237) of the




COUPARISON OF ACTUAL ARD PREDICTED GRADES
MSU FRESHECHN, 193%6-37
{(Percentages based on totsls for each predicted grade)

IR BATHEBATICG.

154

‘& Q-}_i_{ ;._.6-2.5 aoéﬁ 25 206'#05 Qné:inﬁ 2 OQ"éig
oy féz ) lg%—g; ééﬁ & |
pechos L G2) | ) | Qo) | Gaa) | Qso) | ()
g_%}_;_%%l g,% | 2 | 43 | o

studente with & prodioted grade of C or belter fajiled to get
at lemst & C, and only 3 (1%) of the students included in

this group failed.

Of the students with prediotions lower

than a8 C, 47 (507) falled to secure that high & grade, and 2

(2%) scored higher than

a8 Cs

The table of deviatlons of actusl grades from predicted

grades in terms of the probsble error of estimate, which

follows, shoms that 160 (51%) of the actual grades wyaried

from the predicted grades by not more than one unit (5 let-

tor grade), and 265 {84%5) of the grades varied from the

foreczsts by not more than two probable errors {(l.l letter

gradele

The poorest predictions were in the F renge, where

12 (924) of the students scored mors than two units below

thelr forecasts.

In the C range 154 (979) of the students
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DEVIATION OF IATH:ATICS GRADES FROM PIEDICTLD GRADES

In terms of PB

&8‘b=t tﬁ% Py

i?emait, €5 based on. tatals for each

He 8. U. Preshmen, 1936-37.

T S T _PROGE Lé, BRROR 5—415&5
EE%I} * é 4;1 = I3 1 ET 5
.6-6.0 , = Eﬁ}
4 . 6-5.5' 8 3L ) |
bgos 2541 "5?'”g (5%) Gzl oz
. o5 {235} K695 ) | t5%3 | {1431 11%,
'l {2"}.((%;—(2?@ —(Tg—l g
206-3 5 1 . £25 1 {524 ) 3% - | L6
1.6-2.5 .(11;‘5};(&?} (397)] (62}
lo v-3,.5 ' N S 182} | (82) §61$ 237
, (22) K4%) 1237} (514) (137} {2%5} {42) | (17
varied less than two units from tizeiir forecasta; 1in the D

range 8 {127) of the students had a sinmilar variztion.

The following table chows the relstlon between the

actual and predicted grades of the stwuients mclué.ed in the

I.Lt ﬁz’i’i’ﬁ.ﬁﬁmlﬁfn

GOHPARISOR OF AUTUAL AND PREDICTED GRADES

SAMPLING OF NSU FRESHMER, 1937+38

(Percﬁntagea based on tot,als for each nrec}iated gra&e)

EDi0T=
GRADE v ufswzz, @aﬁm e —
o ¥ I o A
J O=1eD |106-8e5) ~6-3'5 3s 6«-2h5 #-6—1-5-;5. 5262640
&.5..5.5 — i :(2:;.@ _— {25;4 -{5%%)
2,6—,4 5 A(gsz , | {.wz} £%z)- ; <2%f’) {10%)
| .5-3.5 (262} .(agzz (44%) AR
‘ 3.05;2 3a 3 ;(1393)
O =145 - — _ _ —
| A8 of 49 (57%) recelved grades predicted for them




o 136e

D“VIﬁTIOh OF BATHE “ﬁTICu GRADES FROY PREDICTED GRADES
In terms -of PE__ .2 #5466+ SANPLING HOU FRESHEEN, 1937-38
{Percentifés based on tmtals for each grade}

DEVIRTIGH il EDB?BL% LRUOR ZTS ;q
1+ [+ J*L -2 |.=3 =& | -5
3
hecoses | |cak) lziw 50 |(22)
L eGmSe . . :4 _ '~1.'-r §-Get £X ] v )
oG=hes || . |{342) (332) &ﬁ%&%} el | (5%)
D 1 3 1 &% | T 1 2.
Re6=3e5 1 L. L. 1(308) (407} |{10£)| (208} -
pts | L 1L
- - s e et
Tomis | qemy | eyl leeon) (Gl | (22) | (44)

sampling of the 1937-38 frestmen class who enrolled in
Bathematicay 37% of these students received the grade'
predicted for theme Only 4 (16%) of the students with a
predicted grade of € érvbetter falled to get at least 2 C,
end only one of these predictions ressulied in a falling
grade. Of the students with predictions lower than a Cy
13 {54%) fa1led to secure that high & grade, and only one
gcored higher than a c.»

The table of deviations of actual grades from prégicteﬁ
gredeg in terms of the probaple error qf estinate, given
above, shows that 15 (31%} of the*&etualAgrades-variea no
more then “one unit (Qﬁ letzép'grade} from the predicted
. grades, and 30 (62%) of the grades differed from the fore-

cz8t6 by not more than two probable error units (I.1 letter
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gradéjq 411 the‘stndents who.rééeXVea 4'y or P's were foretast
grades that were two of-moie unite nearer & G than the 6ne§_
they reﬁé;vgd, In the € range 4 (ngj‘of:the,graﬂea dif:eg.
ed more than two units from the fofecastég iiﬁ thé D range a
similap variation was found for 2 (208} of the grades.

There were 454 studente from the freshman ¢lass of

1936-37 enrolled in the Bhysicsl Sciénce Eiviai;g- The

subjeets included are! Introduction to Humanitiea, Ghemie-.
try, Mathematics, and Home Economiese The mean grade in thg
subject is 3485, slightly below & ¢, and the standard devia=
tion is l.06. Three subtests have means exceeﬁihg the
national medians by the following aéountaz completion, 2.1
points; arithmetic, 2.1 points; and analogies, 2.9 points.
Heans .of the artificial language énd opposites subtests fall
belov: the natilonal medians;by52.7 ang <2 points, respec-'
tivelyo.

Simple correlations found between grades and subtest
jacores are rather low for thie groupe. The highest correla=-
- tion 1s with the arithmetic cubtest {«391), and the lowest
is with the opposites subtest {+227)s By referring to the

| EEAN3 ABD STARDARD DF?ZnLIOﬁS oF GripES
~A¥D_ TESTS FOR 1936-37 PHYSICAL SCIEKCE DIVISION

”§ﬂoén __SEAN T 8. De | SCORE | WEAN T 5. Dl
X5 3322 10.68 X, 32430 10.67
_x3 26457 12.78 X6 5034 19.81.
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GRADES AL SUNTLLT: OF 01 THIR 5704 KAMINATION
STHSL. C0SR LA TI0NS -
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X, | 248 0 301 298 #319 «227
X, 439 309 AT <668
x3 r | 0166 354 o322
Xp , 432 458 !
|
s I DR R e
Pe e YUNEE = #4017 to +.031
) FIRST PARTIAL COIR-LATIONS
r13.2-'~ o324 r35.2= 211 r12.4: +172 Pog o4 o327
| 14,25 *240- Pag o™ 044 Tig,4% 9363 | Tpg 4= o623
Ty5 0% o245 Tyg,2= +351 P15 4" .221i Tar 4= 307
? f15.2= « 085 :r&6.2= «356 T16.4% .197% r36.4: «281
r34.2= 035 §r56.2= 171 i_ r2304= .413i_r56'4= o242
T. o. vanges $e010 £O %038
SoLORT PVTIAL GO NG T AT IO
Pi.o35 242 | Pop out *166 | 6.5 580 | Tozusm o345
r15.23= 191 r12.34= (26 r55'34: « 168 Tog 453 «593
' T16.23~ 075 | Tyg ap=  ¢120 Pyp psS o108 | Pug poT 6222
Thgeess *052 | Prgmat 000 Tyg usT #3517
Tagerss 03 TopmT o8| Tigust 5T
Po. e rAnge = 24021 to 2.032
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CORRILATION. BETvicll PHYOICAL CCIADNCGL DIVIUIOH GRADES
£8n SUDTUST3 O THY THUASTONE X&RINATION {Cont.)

TUIID PARTIAL CORRILSTIONS

rla,gsﬁz «231 Tyo 3455 =+001 | Tipusec 0%

I‘ls 0236'= +182 1'16,.3453 - 014 ) rl3 A5 g 3.3

5,236~ *318 Tog, 3455 <564 | Tox sneS 0272
I P i TAnfe ¥ 002 £0 2.0

FOURTH PARTIAL CORR.LATIONS

Tya, 56~ 008 Ti4 23565 186 Ti6.osu5= ~+018
Pizauses 301 | Pyo paes <118 4
— Te . TGnfe = £4020 10 %4032

LQULTIPLE COTRLATION

- 2 o | o e B 2o{2F

fourth purtial correlations it 1o seen thot the arithmetic
subtost has the greatest and the completion subtest the
least predletive wilue, their cocfflcionte belng «301 and
«008, recpectivelys

The nultiple correlation found {.470) indicates that
the prediction formule will have‘a,forecaating efficlency of
about 11%. Thoe formuls 18t

3‘{‘1 - 00913{.-2 + OGQGX3 -+ 003.3}{4 2 00133(5 - 00912(6 * 24333

The reosults of the predictions made for the 1936-37
freshien enrolled in the Physical wclence Mvision are

sunnarized on the {ollowing pagee It is seen that 43%
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STANDARD ERRORS OF ESTINATE AMD
_PARTIAL REGRESSION CONFPICISNTS FOR PHYSICAL SCIEHCE

r.2356c M | T3.12456% 10468 O5.12346% 881
72.13456% 7442 Thoaezpes 5L | Faapyst 12:89
Plousige® 0 | Puame 033 B16.235% ~ 00
}3.24 6= 026 Bys omues *013 . czawsm
P a.eaiz"t.632

of the students recelved the grade predicted for theme Only
67 {217) of the students with & predicted grade of C or bete
ter failed to et at leanst anco"ﬁnly 8 {37) of the fore-
casts of C or better resulted in failing gredes. Of the
studentg with gredictiana lawer'than a G, 67 {47%) falled to
securs that high a grade, and enlyﬁ? {54) scored higher than
ace
COMPARLECH OF ACTUAL AND PREDICTID GRADES IN

PHYSICAL SCIENCE DIVIOIONs HNSU FREGHUMEN, 1936-37
et BEroontages based on totals for each predieteé gradge]

“BICT-
2D GRADE| o m:wm GRADE
. 3 ) 0-3-05 106-205 05-3¢§ 3-6"405 z"é‘ﬂs.ﬁ 5&5&665
bws , ; 4 1 {100
!ﬂ»- =55 , A , (§%} {22%) _; (4 } {247)
¢ | 8 5L 143 61 '

206-4 oﬁ

41 - 6
(gg} Gst) | GeR) | (e20) | (a)
) | G | ten | Go) |

n
*
%
¥
L4
Tka

6~2.5

N ”i‘;.s

196 of 454 (437} received gr&aea gré&icted Tor them
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DEVIATION OF.PﬁISICAL SGIE?Cﬁ<DIVISION GRADES FRGM
FUREG&STQ« IN TIRIE oF PE %=~a632n B30 FRESELEN, 1936-37
{Percentages bzsed ~totals for each prade) - .

§BADa RE< . DEV. H1 \S,Ik PROBABLE ERROR URITS
CEENED €3 +h ;%% _”fi. h:¢§ =2 ] =3 18 ] =
' 4‘;{245_“;_ .‘g%gzi.; {60 L
(14%) | (6 ol L Lol
: 122%1;(2%53 xaz> _1%)
=ER , %

)

26 .
16083 |(332) |, (72)
' 7 il L
(601 (53| Gl (3 G5 (3@
B 1 iz {525;
B BT R -2t A e
o2y |(1%) |¢5am) |2 |sgy | (32 |22

xlA~d

The tabdble of deviations of actual grades from predicted
grades in terms of the probabaé error,of'esi&mate,.given
above, shows that 247 (55%) of the éctudl grades varieé from
the predicted gredes by not more than one unit (.6 letter
grade}, and 390 (86%) of the actusl grades varied from the
predicted grades by not more than two prohable error unlis:
(L¢3 letter grade). The podrest predictions were in the F
Tehge, where all the grades Tell more than two wrilts below
‘the forecasts; 1in no other range 41d the grades recelived
véry more than two units from the predictions for morevﬁﬁan
BB1f of the students in thét group. In the € and P ranges -
‘eombined only 9 {37) of the grades rcceived différedvmore -
“than two units from the grades forecast.

The following table ghows the relation between the act- .

ual and predicted grades of students included in the sampling
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GOMP@RISO% OF ACTUAL AND PREDICTED GRADFES IN PHYSICAL

BCIERCE DIVISION. SAMPLIBG, MSU FRESHHEN, l93?-38~ .

{_ercentages based on totals. for each preaicted ﬁzaae)
PREDICT=]

ED-GRA&DE[ AC”GAL GﬂnﬁE N . -
1 ¥ B B 1 A
. 0m1e5 | 1.6-245 2.653.5 3.6-4.§r 446545 | 546640

] 2
.6-4.5 (5%) (%‘%) 11%5) (46@ - (aj) L (6%)
I

.5-3.,5 ma%) (124) | (19%) (i) zgz) _(34)

3

=15 | ) _ ; ; , —
f 23 of 39‘{33%) received grades predicted for them

of the 1937-38 freshtman class who enrolled in the Physical

sclence Division. Of these students 334 received the grades
predicted for theme. Of the students with a predicted grude
of C or better, 8_(22%) falled to get at least a G, and only
2 (53) received failing gradess_‘Of the students with
predictions lower than a C, 15 (4T%) falled to secure that
high a grade, and anly 4 (11%) scored higher than a Ce

The table of deviations of actuali grades from predicted
grades 1in ter&a-of the probsble error of estimate, which
follows, showa that 26 (3584) of the actual grades varied no
more than one unit (.6 letter grade) from the predicted
grades, and 52 {76%) of the grades differed from the
forecasts by not more than two probable?errors (1:3 letter

grade)e All the students who received F's were predicted
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V'f.i-* TION OF PIEYSI{}QL SCIENCE G-R;‘l}}ﬁﬁ F?G? PRE‘“ICTED E%EnD%
In terme of PE__,S¢.632. BSampling, H5U Freshmen, 1937-38
(Percentiges based on totals for esch grnde}

T “DEVIATIONS IN PROBABLE BRROR URITS -
* |CEIVED 5 1+ +§ 42 | &l == =3 | =% /-%

y ¢6" o0 5 7> 2 7 2 L
|asges | (46 i%.L*?)

16595 | | (46%)|308) |(158) |

0w B el o ‘ - 558} ilab% )| _

1.52 | K ‘(% (o) | 20)

jleb=zel | ‘ {8403 ) 1{40% 5,

0 =15 ot 7‘,2 5 % 5

TOTALB Gy o] e8| (3823 | (oz) |

grades more than three units higher than those recelved.
in the € and D ranges ncne-oi the grades varied more than
two units from the predicitions made. «

There were 51 stmdents enrolled in Journa;;smAfrom the
freshman class of 1936-37. .The mean grade in the aubject is
. 4.21, somewhat better tnan a G, and the standard deviation
is only . .?éa Heana for the completion and opnas*tes sub~-

ﬁﬁéﬁ”’ AND STANDARD BEVIRTZQES« ‘
OF GRADES ARD TESTS FOR 1936-37 JOURNALISK CL&S"’

ECORE | WEAN 1 5. D. [ SGORE | N 1 B. D.
1 Xy | 4421 s?# x; 3#.78 18.12
Ka 37026 12.47 | X, | 32.86 110480
X, 23476 12492 X 55 ¢04 21410
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CORPILATIONS BETWEIN JOUINALIS!T GRADEES
ARD. BUBTESTS OF THY THURUTONL EXALIHATION

SINPLE CORREIATIONS

| *2 X3 Ey | g | X |
Xy 0266 0167 +370 ! 313 264
xé 579 oth oo | 606
xs | -+001 | , 54T - ] «520
2y, | o403 348
xs. , , , ; . =

P..E. range 2 #.059 to #.094

tests exceed the national medians by 642 and 4.5 points,
| respectivelye. Heans for the other subtests are all slightly
lower than the national medlans.

Simple correlations found bestween grades and examing—
tion scores are very low for this groupe. The highest
correlation is with the artificizl language subtest {«370),
and the lowest is with the arithmetic subtest («167)e The
probable errors of these correlations {(grades vs subtests)
vary fron =.081 to =.092, ani amount to over one=fifth of
the correlation found in all cases; for the lowest correle
ation the probable error is more than one-~half of the
coefficlient of correlations For that reason no further work

has been performed toward establishing & prediction formula,
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A potal of 641 students was enrolled in the freshman
class of 1936«37 long enough to recelve grades. For the
purpose of establiching a general prediction fomule that
may show probvbability of general success in college, the
averages of all the grodes received by each pupll have been
used in comparison with the subtest scores reccived. Under
this conslderation the data that have been found willl be
refoerred to as results for the freshman class.

The nean grade for the freshman class 48 3.92, practi-
cally & C. The standard deviation 13 «90s Keans for the
completion, arithmetic, and opposites subtests slightly
exceed the national medlans; wmeans for the other two
subtestag were 2 little lower than the standards for the
vhole countrye

Simple corryelations found between grades and subtest
scores are coaparatively high for this group. Two of the
coefficients exceed 400, the value for completion being
416, and that for artificial language boing «473. None of
the others arc very low; arithmetic is the lowest with a

s NI AND UTANDARD DBVISTIORD
OF GRADLS AND ThiTY FOR 1936-37 FRIBHUAL CLAUS

W ARG AND UTANDARD DBVIATIOHNS 3. Do |
OF CRADLS AND ThSTS FOR 1936=37 FRUSHUAN OLAGS
.Xl 392 «80 Kz‘ 35497 16,90
X2 33623 10.95 XS 21.93 10.67
X3 | 25 14 I 12.71 Xﬁ 51089 19083
i
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COERELATIONS BETWISH TRESHIAL GIRDES
AHD $UBTESTS OF THE THURSTONE :XANIRATION

SIMPLE CORRALATIONS

416

.&?3

‘&%Q.,

| ﬁ;?ﬁ—l

o337

434

" qoh

149

+380

265

| oa03

gx‘z;m PARTIAL CORRITATIONS

x*&ngg a-.Glﬁ 1o mé}ﬁé

T13 .2:
Fin.2"
Fi5,2%

}‘.6 2" '

168
«389
219
+106

R -
1‘36’25 -e090
: 1’@5 %2: :
Tu6.2"
rfééog:

227

26T
+382

Tio .47
T1347

F15.4°
T16.4%

| 1’23,1}-

&09
«29%
225
<167
‘3;3?

Ton 45

1"‘55'@:

.rﬁugz,.m- .

?faﬁf"ié

’L@}RP{E;: VIIONG

F14. 423"

15423
Ti6e23"

‘”&5.23

, ‘.3?5‘
«188 '

e125
276

*%,.23 '

Fia,545°

Fi5.34%

16 eﬂf
i"e 5 &3}1-

152
210
«136
<109

236

86 tﬂ‘-
Y6 .34=

Ti3.45°

%164 z;ﬁ =

217

«637
«190

*352 | T35 445"

52%

T3 4455

r25wi%§2

357

626
+148

F. oy range E] 1.616 to

3,006
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CONMELATIONS BUT ] FROSIZIGE GIADLS -
ABD SUDTICTE OF THS THUNCSTONE LXATTINATICN {Conte)

THIRD PARTIAL COUTLILHTIONS

1365 382 Ty gass  *185 io.456° 251
)c.omg® LT3 T16.4345% ;985 Py556S  +220
TU5 236" 239 Y26 4345 +620 To3,456% o347
o FOURTH DARTIAL CORRELATIONS .
Prususe® M0 | Tiuoset 36 | Tigams® w038
Ti3.on56° 194 ris.o3465  *091

F. 1. TONRE = 4025 L0 +s020

HULTIPLE CORAELATION

Ry o23456% By,o3645% 574 Pe Be = 44018

value of «326. From the fourth partial correlations it is
Been that the artificial langunge subtest has the greatest
end the opporites subteat the least predictive value,'thelr
coefficionts belng 356 and =«038, rcspectivelyes

The mrultiple correlatiéﬁifoﬁnd, {«574) indicntes that
the prediction formula will have a forecasting efficliency of
about 18%. The prediction formula is:

Ry 2 «018Ky + 011Xy 4 o020K, =+ +008X; = «002Kg # 2+214e

The results of the predictions made for the 1936~37
freshman cless are summarlzed on the followinz page. It is
seen that 457 of the students received the grade predicted

for theme Only 82 {197) of the students with a predicted
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Pl T 7«-‘».,‘ o - P mn T e %
SRENUARD LR .Lu ,-' RSN\ RN .L AT VARTIAL

CRESGIOY SOLFPICILIT: FOR IR OHIAE GRALID

Gy oxn55" T2 034124565 1080 T5.12346" 8494
| 02,13456% 698 Tha12356% 13435 T6.12345% 12+95
“:_,.

' Byo.suses 018 P1a 23565 *020 P16.2345% 0%
by 5,0456% <011 by5.o5465 *008 C = 2.214

o

! ] PO Eoeaf"' *A&Q?

e

gradie of C or better falled to zet a2t least a C, and only 4
(17) of these students recelved F'se Of the studente with
predictions lowey than a C, 91 (52%) failed to secure thet
high a grade, and only 5 (37) received gradas higher.than
a Ceo
The table of deviations of actudl grades from prédicted
COIPARISON OF AC TU AL AND PREDICTED FRESHUAN

GRADESe He S Us L{-Juhaam’ 1936"3'?
{Percentages based on totals for each predicted grede)

ACTUAL GRADE
oy D T 1 B A
CA Omla® | LeOmw2eh |2 e6=FeH 3;?4;5 4; -l-iorz 5-i-6.0 |
5 [ 18 - é? 207
B -~ ) 'irf 1';"
Beb-5e5 17 17} ( (447) (19"’ )

' 4
-6~4u (343 {47) (17,6) (56 ) o (21%) (1” )
"6 25 Z 5
E_:_é_"BOJ :(EZ'J (l&j-g {35/:) ( :1 \3;;}
1.6-2,5 ;

0 -lo[:_)__l § ‘
? 290 of 641 (45%) reccived grades predicted for them
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DEVIATION OF FRESHMAN GRADES FROM PREDICTED GRADES
In terms of P”esa=t'“97' H. S« Y. Freckhmen, 1936=37
(Percentages based on totals for. each. @faue)

RADE R.,-" e N T T O m PROBABLL, BRROR OHITL ]
RIVED [ %5 ] *h .| +5 *1 - 31 =5 1 =5
s P AN 7 N i
223 .' id ——= T 5 }‘ZSGJ . _
bh6-5.5 | | (243 ](34%) Go G| -
3 .24 5 ~ '{gﬂ (1 |Goz g‘ézg)' (%55)
T Tl cule
‘&.5‘;2._5 1 L sty i) (39 )Q%m.ﬁg
) =leH .‘; L ' . .‘. ) . ,v b 1 {BO% ) »
EToTor B T B R R R RN B
— (o) 1(5Z) |(1e7) |{59%) |{21%)](67) ]| (o) | (3%

gredes 1h terms of the probable-errér of estimate, glven -
above, shows that 3éo‘(59%} of : the actual gredes varied from
the predicted gredes by not more than one unit (.5 letter
grade), and 552 (86%) of the actual gredes varied from the
pre&icted,gradés by not more than two probable errors (1.0
letter graqé). The poorest pre&ietions werc in the £ and F
ranges; 25 (61%) of the Z's recelved and all the F'e
differed more than two uniis from the.fqgﬁcagas., The best
predictions were made for thq_atuﬂehﬁs»aho-receivedlc‘a or
D!s; the numbe of stu&enté in these ranges,who—véried less
than one unit from the,fofegasge made for‘themrwas 242 (75%)
amd 73 (61%), . respectively.

The following ;able‘sﬁowa the relation between the .
actual and predicted grades of the studentes included in ths



1504

COMPARIGON OF ACTUAL ARD PHEDICTLD FRESHMAN
GRADES ¢  SAWPLING OF H. 5. U. FRLOHMEIN, 1937=~38.
(Percentages based on totals for esch predicted grage)

REDLC T
D GRADE[ _ACTUAL GRADE
iy £ D ¢ B A
) O-'IOS 105-205 206:_305 3-6"}405 406"505 5&6"600
Yy
‘ .6"
B8 ' 1

1 3
Bebu5.45 | . (_2%} (204) | (607)
306 =4 5 (E%) | %ZEI g%%) (36%) (gg)
=5 z 7 0 1% | 1t
Re6-3.5  (5%) | (167) | (45%) | (32%) (24}

] 06"2 ls :

b o |
- of 108 recelved predes predictcd for them  (433)

sampling of the 1937-38 frechman class., Of these students
437 received the grade predicted for thems OFf the students
with a predicted grade of C or better, only 10 (15%) failed
to get at least a €, and none recelved a falling grades 0f
the students with predictions lower than a €, 29 (66%)
failed to secure that hizh a grade, and only 1 {2%4) scored
higher than a C.

The teble of deviations of actual groedec from predicted
grades in terms of the probable error of estimate, which
follows, shows thet 53 (49%) of the a2ctual gredes varlied no
more than one unit (.5 letter grade) from the predicted
grades, and 85 (787%) of the grades dif‘fcred from the
forecasts made by not more than two probeble error units

(1.0 letter grade)s In the A, E, and F ranges the gredes
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DEVIAZION OF FR#QEEAH GRADaﬁ.?ROﬁ PREDICTZD GRADES
In terms of PB, t.g.#g?. Bampling, XSU Frestmen, 1937-38
_ {Pezcentagea based on totals. for each graae)

EﬁAﬂE 5’-’;M Dﬁ#i&?fﬁﬁ i Pﬂaﬂ? T RPROR i ”Hjj
EIVED.  [¥5 1 . T‘Z& =3 =5 1 =5
o 2., . ‘ o 30

.6’~6~00

s

06'4»),- oL N(sZ) i35%) {68%) “"?f’)’ -
E.S%).s. S U R B (?g% {262y | (2
.1*.‘5-5‘."*7.7 IR N ; (10?) (20%) '

) =15 | . ,,,l%i.,. EEEN N
, k[ 9 |22 |53 |10
LIORS | | e (Be) Lo (3e8) l52)

rocelved differed considerably from the pred;ct;ons, with 13
{724) -of these marks verying more then two units from the
‘forecasté‘ . In the B range only 7 (30%) of the grades varied
more than two wunits from tho predictions, and in the
cqmblned C and D.rangga>the value of the predictions is seen
from the fact that only 3 (4%) of the grades véried,more
than two unite from the forecasto.
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SUMMARY OF RESULTS OF THE STUDY.

AN

The results of the more importént pngéésrof the
statistical work of this study are summarizéd in the fOllOWf
ing pages; Tfor the purpose of giving a bétter opportunity
for comparisons between the various subjects; and in order
to make posalble a more unified presentatidn of the chief
results of the investigation.

'4 The fqilowing table summarizes the means found for each
of the subject grades: and for each of the subtests in fhe
various subject fields: bit is seen that the highesﬁ aﬁerage
grade occurs in Journaliém; and the lowest in Zoology; but
both these subjects are compossd of students fram other
classes thap Just the freshman year: In phe'regular fresh-
man subjects the h;ghest'averags is held by the Foreign
Laqguage group;'and the lowest by the Introdchion to Blolog-
’ icai Scicence class. Variations in aVerage subject grades
are not large (3.71 to 4{;9 for freshman subjects); and are
prdbably a8 nmuch due to differences in grédiﬁg as to differ-
ences in type of students in the various subjects.

The Journalism olass has the highestiaﬁgrage completion
séore, followed by the Introduotion to Physicél Science class
and the Zoology class. The highest score on the arithmetic
test is held by the Botany cleass, fbllowedvby the Mathemetics
and Introduction to Physical Science classes: The small

Chemistry group has the highest average on the artificial



SUMMARY OF MEANS OF GRADES AND SUBTESTS.

153.

SUBJECT X3 Xy Xg %, | X5 | X
Int. to Bio. Sei. | 3.71 | 31.31 | 21.19 |36.80 | 30.18 | 53.86.
Boteny 8.78 | 53.90 | 28.45 | 26.11 | 31.70 | 47.0
Zoology 3.26 | 34.68 | 26.63 |33.22 | 35.57 | 53.5
Psychology 5.93 | 32.48 | 24.24 |35.51 | 51.53 | 53.5
Blo. Sei. Ave.* | 8.80 | 2,72 | 26.71 |52.86 |51.55 | s51.29

[Iat. to Hum. .3.91° | 32.30 | 23.94 |37.87 |31.94 | 54.31
Foreign Languages 4.19 33.24 | 22.14 |38.72 | 31.94 | 56.41
Humenities Average* 3.95 | 32.58 | 25.51 |36.50 |32.19 | 53.98
Social Science 3.97 | 54.45 | 20.91 [35.12 |32.05 | 56.45|
Int. to Phys. Sel. | 8.79 | 35,08 25.86 29,75 |32.11 |50.12

Chemistry 5.82 | 34.32 | 27.487|39.55 |35.48 | 53.43
Mathematics 3.91 | 32.83 | 27.93 [30.34 | 31.67 |4B.98
Phys. Soi. Ave.* |3.85 | 33.22 |26.57 [32.56 |32.30 |50.34
Journalism 4.21 | 37.26 | 23.76 | 34.78 | 32.86 | 55.04
Average Grade* 3.92 | 33.23 | 25.14 |35.97 |31.95 [51.89

- =l
¥Values given as averages were computed separately and

are not the means of other figures given in this table.

language test, followed by the Foreign Langhages and Intro-

duction to Biological Seience Classes. The three highest

averages for thevanalogies test are found in the Chemistry,

Zoology, and Journalism classes (all small groups), and the

best averages for the opposites testf?oreign'banguages,

Journalism, and Introduction to Humanitles classes., The
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only tendencies that stand out in the above table are the
high arithmetic sversges for the physieai science subjects
and the high arﬁiricial languagé averages fbr the humanities
subjects. Zvidently the students with the better scores in
these twc subtests are sslecting the subj&&ts in which the
abilities tqsted by these tests are neededf

The lowest means of the various subtests are found in
the following subjects: completion - Introduction to Bio~
logleal Boience, arithmetic - Introduction to Biological
S8cisnce, ertifricisl language - Botany, analogies - 1nt:qy
duction to Biological Sclience;, and opposites - 3opany; All
the lowest subtest averages are found in two'eubj:cts; the
average grades are alsc low in these subjeets. It is very
probable that the students enrolled in these two clusses are
below the general sverzge of the freshman class as a whole
in ability. |

The table on the following page gives the correlationsv’
between the subject grades and subtest scores. 1t is seen
that there &re only two negative valuses in the table, these
being found for the Zoology oclass, which is & very small
group.

Correiations between the grades and the completion sub-
test vaery from .248 for the Physleal Science Average to .839
for Iantroduction to Bilological Science. Thase correlations

are found under the heading rjg. In general fairly high
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correlations are found for this subtest, with most of the

low values occuring in the physical science subjects.

Correlations between the grades and the arithmetic

~ CORRELATIONS BETWEEN GRADES AND SURTESTS

‘Svﬁiﬁﬁﬁ’ ‘ B P . T, . T o T e
Int. to Blo. Sci. | 539 .295 .459 | .396 | L421
Botany 358 418 .338 |- .205 . 290
Zoology % 3580 . =.006 .382 .| .136 ;.601
Psychology 3s8 | .s37 | .ee2 | .a59 | .304
Bio. Sci. Ave. .410 318 .386 | .485 | .315
Int. to Hum. .458 135 | .534 .213 .507
Foreign Langueges |.328 | .188 514 | .266 .297
Humanities Average| .357 .;iss’ .493 .198 .299
Soclal Seience .380 .329 .380 .271 .365
Int. to Phys. Sei. .33 511 | .zo8 | .27 | .24
Chemistry §.562 .245 382 | .14l | 307
athematics’ .257 .480 .395 .437 . 227
hys. Sei. Ave. |.248 391 .298 319 | .227
Journalism’ | .266 .167 .370 .313 .264
gAverage'Grade " |.a16 526 | .43 | .360 | .361

subtest (rls) are very low for all subjects except most of
those inocluded in the physical scieneetfield. Here the

highest correlation is found, .511 for Ihtpoduotion to
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and only 2 ﬁx&ee&:.&ifg lntroductlon to Kumanlﬁies has the
highest eoef‘flcien.t tfxia being @507 and zoology ﬁhe 1owest,
this being- -».001.‘ B .

Tha fﬂllawing table 1ists the fbnrta p&r%ial coeffi- 
czen&s batween the various subject,grades and the five sub-

tests. s{:esa values are of special szgnifze nce since in

" FOURTH PARTIAL cmmm ONS BETWEEN GR,&DES AND SUBTESTS

PUBTECT | T12.3456| "15.2456|%14, 2356 |"15, 2346 |"16.2348]

Int to Bio Sei| .281 | -.048 | .27 | 101 | -.072
4Botaay JasL | 2720 | 144 | -.046 | .025
Zoology .,614 | -.069 556 | -.306 | -.465
Psycah | 203 | .os0 | 354 | .336 | .175
Bio Sei Ave | .058 | .104 | .z27 | .24 | .o78
Int o Hui .22 | -.006 | .393 | -.080 | .122
for Language | .164 | .08 | .439 | -.0801 | -.002
Hum Average | = .26 | -.028 | .435..| -.067 | -.110
Social Selemce| .141 | .201 | .286 | -.080 | .032
ltnt to Phys sl .122 | .429 | A.ees?°fr_.1so ~.060
cném;stf§' | .z0e | .06 | .35 | -.120 -.027
Mathematics | -.044 355 | . .3%9 2 242 | -.025
Phys Sol Ave | .008° | .z01 |- .186 | 118 -.016

Average Grade | 170 Z;__;_I‘Sé ' ..5;'56 L0913 | -.038
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these correlations the cffects resulting from the other four
tests arc eliminated in the value found for each subtest.
Thus the values given rorhthe completion subtest are a mea-
sure of its relation to each of the particulsr subjects, ell
items covered by the other subtests being eliminatad..ﬁ'

It is easily seen thaet the artificlal language test hes
the greatest‘pred;ccive value, since most of its coefficients
are fairly high, and gince in all dbut thraé subjocts the
coefficients exceed .200, In seven of the fifteen sudbjects
the coefficients found for it are higher than ﬁh@se found for
any of the other tests. Sone high coefficients are found in
all of the subjeot flelds. ‘ o ‘

The completion subtesf'sepms to be mext in order of
.general wvalue. Fﬁw high céetfieienﬁa are found; most‘af
them - fall betweon .122 and..zﬁs. Iﬁ has oneinegative~valua,

- and one value thaé is praciieaily zéro° .Its coeffieiénts
rank second to the artificial 1§nsnage values ip six Subjecta
and in one subjeot it ranké highestfof all ﬁhe testel.

fhe arithmetic subtest has relatively high coefficients
in 21l subjects iﬁvolving considorable use of mathematies
end ranks first in four ofAthe:subJects. "In ﬁcst othér bases
the values are very }Jow, four of them belng negative. Seaven
of the coefficients are lower then ;106.

The analogieé subtest'and ths opposite subtest bbth
have very few high coefficients, and in both cases about half
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6f the values are negative: Coefficients lower thean .100

number six for the former and 10 for the latter subtest.

The opposites-subtést does not have any bosiﬁive value

higher than .175.

The analogies subtest has fairly high

coefficients in subjects involving mathematics, and also in

some of the subjects in the biological science field.
The following table glves the>multiple and simple

correlations between subjJect grades and the subtests of the

COEFFICIENTS OF CORRELATION BETWEEN SUBJECT GRADES

AND THE THURSTONE PSYCHOLOGICAL EXAMINATION

~.0 0]:8 )

44

) T MULTIFLE ~TETNFLE
SUBJECT CORKELATION | P. #.|CORRELATION | P. E
Int. to Bio. Sei. | = .607 | .-:0%0] .38i -.042
Botany o 483 -.041| .352 -.047
Zoology +665 -.055 | .212 =.100
Psychology " .602 -.038 | .435 | -.047
Bio. Sci. Average 569 -.021 408 -.025
Ints to Humanities ‘,'.612 -.027 - +450 -.032
Forelgn Languages .545 -.032 |  .430 | ~:037
Hnmznities-aferage " .543 . | -.023 .423 . £.028
Social Selence | .508 ~.03Y | ..415 -.039
Int. to Phys. Sei. .561 -.030 .401 -.038
Chemistry f © 474  -.059 331 2,067
Mathematics .568 -.085 ia21 | -.032
Phys. Sci. Average 469 -.025 |  .397 =027
Average Grade . <574 - M 93021
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bsychologioal examination. It is at once evident that the
multiple correlations are\considerably h;gher than the
simple corfelations, the dqifference in’évery case being aﬁ
least .072, and in most cases being at least .150,

The multiple correlations vaiy from .469 to .865, Ali
except three are higher than :500. The‘median value is
".561. This is higher than elmost all the coefficients of
correlation found in previoué studdes in which specific
subject grades and single tests were compared; It compares‘
favorably with the results found ih.o;her sﬁudiee of the
prediction of speeific subject schoiarship from & nﬁmber of
predictive items combined. The multiple cdrrelations found
in this study are higher than moép of the correletions found
in previous studlies of prediction of scholafship in the
subjects outside of the humanities field. :

The coefficient for the average grade is lower khan'
correlations that have been fouhﬁ for ﬁ;édiction of genersal
séholarship.by the use of a number of predictive items. In
nany of these studles values excee@ing the one hsre found
by .130 have been attained; Apparently a number of tests |
have ‘an advantage over the method here used, when these.
tests are used as combinations, for the.prediction of gen~
-eral'soholarship. However, for prediction of success in
specific subjects the values here found cqmpére favorably

witn the results of the majority of previous studies.



161,

The following table shows the deviation of the actual .
grades from the predioted grades in the varxous subjeots in
the tetms of pxobablq error units. Reference to page 53 )
shows that 50% of the grades received should vary less than

COMPARISON OF DEVIATICNS OF ACTUAL GRADES FROM PREDICTED
GRADES FOR S”QDENTS OF 1936-37' AND SAMPLING OF STUDENTS

ENROLLED IN. 1937-39.
(Pereent&ges based on total enrollment for each subject)

SUBJECT | "1 PEe |- z*Pdast 1 3 PBggy .
[1936= [1937- |1936- |19057- [1986~ | 19087-

1937 | 19368 1937 | 1938 | 19371 1938

Int. to Bio. Soi. |55% | 508 | 8e% | 8% | vaf | 97%

' [Botany ‘56% | 48% 1 esg ";adgt‘f sa% | e5% |
700108y o | ao% . : 755 | - ;L 88%.
Psychology 3sE | 69% | " 84%

Bio. Sol. Ave. . |56% | 4e% | 83% | 80% | 94% | oag
Int. to Hum. " | 7% 59% | 88% 87% 95% 945
For. Languages so% | 488 | 86% | 76% | 964 | 96%
Hum. Average 634 | 544 | 8506 | 7% | 96% | 92¢
Social Scienee 594 60% 88% 84% | 024 90%
Tnt. to Phys. Scl:|55% | 81% | 84% | 70% | 9af 100%
Chemistry |60 |7zod | 84% | 57% | 926 | 93%
Mathematics 51% | 21% | 5% | 626 | 93k 80%
Phys. Sol. Ave. |55% | 38% | ee% | 76% | 95% 87%
Average Grade 59% 49% 86% 78% 97% | .92%
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one probable orror of estimate from the predictions, 82
should vary less than two probable errors, and 965 should
vary less than three probable errors. All except two of
the classes mect thls requirement for t he group included in
the one und two nrobable error rang;es for ths 19.56-1935%7
group meet the requirenent, but ell except two of the others,
the same two as before, namely Joology wnd Psychology, have
924 or more of the grades included within the three probuble
errbr range of variastions.

Predictions for the 1937-38 freshmun class were not
yulte so good, but this may be partly due to the fuot that
a sampling of only one-fifth of the class was used. The
results for Zoology and I'sychology are not given, since
less then five students were included in each case. 1In
seven of the subjects tiere ere too few students included
in the one probable error range, but four of t hese seven
have &t least 48% of the gruades within the: specified limit.
Only three cluases meet the requirement orahaving:at least
8245 of the grades included in the two orobdbable error var-
iation range, but this is partly offset by the fact that all
except four of the clusses heve as good predictions as the
1936-37 class when the limit i3 extended to three probable

errors.
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CONCLUSIONS.

The purpose of thls thesis has been to e§al§ate the
various parts of the American Council on Educetion
Psychologlical Examinatidn, in order to determine the pre-
dictive value of each part. The immediate result has been
the.deveiogment of the various prediction formulas, but the
Qork would be lncomplete without some anélysis of the other
facts that have appeared as indirect results of the study.

The first question that arises is with respect to the
value of the various subtests. Does each one have a spe-
cific purpose, as is claimed for it; and does each one have
definite value in measuring the college capabicy of t he
prcspective'student?

This guestion can possibly be beé€.answered by com~
paring the simple correlations of the various subtests
'ﬁitn the subjeot grades, and the correlatione found be-
-tween the gross examination score and the sub;act grades.
In six of the subjects the eorrelation between the com-
‘pletion subtest and the grades is higher than the similar
correlation for the gross score of the complete examination.
Afithmetic subtest correlations exceed the gross score
correlations in three subjeects; artificial language sub-
test correlations exceed the gross score cofrelations in
eight subjects; analogies subtest correlations exceed the

gross score correlations in four subjects; and opposites



O 1644

A
subtest correlations exoeed the gross secore correlations in

two subjects. For these various subjeots in which the sub-
tests are better measures of student ability than the test
as a whoilte, the subtesﬁs must have specific épplioation.
It may be poésible to find better means'of peaéuring
general collegezability than through the usé of the
Subtesté included in this:ﬁattery of tests, Sut for the
present it is apparent that not a single one of t.he parts
of the examinetion can be eliminated without loss of mea-~
suring effectiveness for at least two of the subjects

included in this study.

The mulgiple cérfel&tiens exceed the simple correla<
‘tions, found for the gross scores in the sa;a subjects, by
rather considerable amounts. The\median'of the simple |
correlations is .408; the median of the multiple correla-
tions is .561. Thesé'coefficients represent a predictive
effectiveness of &% and' 17% , respectively. The lattef
figure is still a very 1ow‘value when erfibiant prediction
is considered, but it can at least be sald for it fﬁat the
value is twice that of the one found fqr‘shnple correla-
tions based on the same examination, ahd that certainly
is & step in the right direction. The use of multiple
correlation on the subtests of a single‘examination

reveals which parts of the examination have the greatest

predictive value, and if other oriterla _for prediction
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are available, the use of the most effeetive_gubteata in
conjuncbibn‘witn_ather'measuras of ability will undoubt-
edly give better results than any combination in whioh
merely the gross score of the examlination 1is used.

The coefficients of mnltiple eorrelatien!are higher
in almost every case than the results found in previous
studgtes in which ggaéra1 menté1 tests were the predictive
criteria for specifie subjeots. The use:of general
achievement tests for predictions in spagiffc subjects
‘has yielded ve:yifew coefficients as high as the ones
found in this study. .Very few testé of specifio traitst
éptitudes, or achievements, used.aing;y, have y:ielded
results as good as the ones found here for predictions
in speocific gubjecta;

Combinations of tests have been used very effectively
- 'in previous studies for the purpose of prediction of
success in various college subjects. ééme of these pre-
dictions have yielded cénsiéérably higher coefficlents
than:those féund in. this study. In all cases where very
high coefficiernts have been found, at least two tests made
especlally to fit the subject in question have been used,
The parts of the American Counc¢il on Edugation Psyoholog-
ical Exemination have been devised as general measures of
ability, and can not be expected to be the bést measures of

specific subject needs. However, 1f the parts of the
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ex&miéation that best fit the various subjects are used in
6oajdagtién with specific tests éegiggeﬂ.zo cover the fiei&
- of a given subject, it im more than I.iksly iﬁhét; very gded
predictions ean be made. : ‘

The pzediétiom $crmnias’£aund»ia this sﬁuéy give vary-

ing resulﬁs sof the di*fereﬁt subjeéta;.but’in.ganaral a
very 1arge part “of the gred“etions came within ene letter
“grade Of the marks finally aaraaa by the~$tadents. The
mean probable error er estimate is .610. Over 80% - f the
studeats in all %he classes combinea reaeived grades that
,varied ao mare than two nrebaﬁh~errer-of-estimata»uaits
from their:"forecast-s, In other uords, fcur fi fths o:’ the
grades eaxaed,vary<éh;y;slighzly mores than.qng Latter grade
from the greﬁiatiéns ﬁa&e. In ever& subjeét at least
thxee—fourths of the students with ¢ nredietieas or. better
received gradesvhighar than a G, 1a.every snbject at least
43% of the students with Predietians lower thaa a C falled
to receive that high a graéa. c

| Predict*cns far»more effeetive than those - ‘outlined
above are to be,&ssira&,.but even these results can surely
, bé.of some value in helping s student sgle@tithe«coarga zq'
whigh.he is mBS$.iikely to sucaeed and in kelying a
. teacher or eaunselor ta fiad the student who. is missnlaced

+in a subject or whe~is not aemgg.the'work that he should

- be capable Qt.
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Changes in the American Councll on Education Psycho-
logical Examination meke it impossible'to use directly,
for predictiveApurposes, the results found in this study.
The form of the examination for 1938 has an edditionsl
subtest, &na various changes in the method of scoring have
been mede: It is possible that the prediction formulas
found in this study can be converted to a_usaﬁle foxm,.but
the result would be more or less of a,make~shift, at best.
It'appears that thé best procedure would be to apply the
methods that have been used in the gresent‘studyrté the new
form of examinétion,-ror the purpose of developing new
fdrmulas, basqd on the ﬁarts of the examination that most
effectively measure the qualifications‘neéaed for the var-

£

ious subjeots.

Results of the present study show the effectiveness of
the completion and artifiolal language subtests. The arti-
:ipial languagé_saﬁtest has nigher,correlagian coefficients
than the gross exaﬁinntion score in eight of the fifteen
gubjects; the same is true for the completion éubtest in
‘six subjecta: It would appear that thg use of the subtest
scores im place of the gross score, for the purpose of
estimating a stgdent‘s ability, in subjects in wh;ch any
subtest has a c;nsiderable correlation advantage over the
gross score, should be the most effective immedlate method
of applying results of the new fom of the exemination.
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as.soon 88 possible predictlon formulas should be worked ‘
out from the new examination form, but until suoh work ocan
~ be conpleted, the subtest scores can be ornﬁora vaiue in
:‘Vgrious spacifioc subjsbts than the gross score.

When work 1B:ﬁnde:taken to develop new predietion
formulas it would be mpllito use other,. more specific
tosts of the quslifications needed for each subject, in
conncqtion w;th the general psyshological éxagination, and
from such e combination it is almost certazin thet formulas
could be derived that would be far more efficlent then any
that have beep worked out in the prescnt study;

No formula thet may at any time be worked out will be
usuable fq; any great length of time. Other colleges that
have such formulse in use find that it 1s advisable io I8~
vise them at no gieatér intervals than two years. Tests
will change, and subject requiremenﬁs will vary from time
to time; predicticn formulas can only be effective when
they keep up with the changes in the subjeéts in which they

attempt to forecast probability of success.
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APYHROIX

On the following peages two sets of taples are glven;
they have been prepared for use in predicting the grades in
the various subjests that have been studlied in this thesis,
and for the prognosis of the probabllity of attaining a
C grade, on the basliec of ths grade forecast.

The sixX columne in the first set of tables are: (1)
the score received, (2) preidlctive welght of completion
score, (3) predictive welght of arithmetic sobre, (4)
predictive weight of the artificial language score, (5)
predictive value of the anslogies score, and_(é) predictive
value of the oppositses score. The ctudent card given on
page 41 can be used as an example. If the Introduction to
Humanities grade 15 ¢0 be prodicted, the predictive wvalue
of each subtest is found from the table for this subject,
glven on page 196. Thus, a completion scorc of 42 hes &
welght of 55, the arithmetic score of 26 has a veight of
«00, and so on, ocach welght belns found by locating the
Beore 1n tie flrst coluan and then reading the weight under
the proper headlings Tho welghts for tho other subtects for
the predictive grde in this sublket ars found Lo bel
artificlal laenguage, «T4; analogles, =«27; and opposites,
«50e¢ The five welghts are added to the constant, C, which
has 2 value of 2.52, and the predicted scorc isg found to be
4404
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This predicted aéara c¢an now be used as an estimate of
the gupilj’a chance of success in the subject. Reference is
nado to the "Chances of Success" tablo for Introduction to
smunaiu—es, .given on page 212,' from vhich it is5 s.on that a
predicted grode of 4.00 1s a prognosis of a 508 chonce of
attaining a € grmde in the sublects By reforring to the
student's card again it is seen thet the grade received
18 exactly tho same as the one predicteds
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INTRODUCTION TO BIOLOGICAL SCIENGE PRLDICTION TABLE

C =

'063

Pl b
£\

I
i;
I3

’.‘%g ety
b RE AR

04 |02
«06 |03
«08 | Ol |-

14 |i08l:
16 09
«18 ‘1§3

ﬁﬁﬁmmqﬁmkumﬂ
é#%

.
0\
&
5
L ]
9

 o78 | =409
o83 | =s09

'.0_:%'

20

22 | ok
24 |#13|-
26 |24
28 |18

l 03‘3‘ 019
! +«36 | 20
«38 | 21

I

156 | =ed7

I1e &7 ' «elf |
1152 ' =ed7

A4 | 24

2 Lelhmg

170 | =elG
175 |=al0Q
1e79 | =20
184 | =20

-5

1.93 =421
1398 ‘022
2402 | =22

1.39 '051

2416 [=e24
2.21 | ~e24
2425 | =25
2 .30 -025




. P . a B
el
Lo
4 g ¥ e m - . . - - P S - - - - < - . o= € x & e - .. e I N SRY
“n - . ' . . . P N o

“

° e
N - e
- S STy

L4
& . ®
; <3
% Pl
~
- L2 8-
* e
€
¢ -
. 2
[ ] Iy
. .
¢ i@
- € X Ce
e: Ge
@
s.
®;
8-

PN . PR P Y

Dave § o ee@unay

T AN S ] e PL)
wran v (0L B, S

o e e e omew B



l-.)ﬁ . h,f
Cr mem o EL s et e
v SRR | F
€ > BooN TPEHLL,
Yy pe s
Va O, = el
w2 IR . P Al 2! - N
e BT @ v R Qs o N
.. St gt PRI - e et ~ -
R o ‘*“’QCJ,)T o melt. el NS I
—~ -~ e s .y 1o P <.
ot ‘ms;C’ L IP I 0 - L e a2 5 Helil =
N L < el
T Y ; 1

I's >
. L. = e PRI S A
ot e e Tfowpl ory @0
P N RS LS AN PRGN O
L g o ey g R AT~
Lol el =ell LeUh

SN Al
le@l

FIRY

Y

vy

De

€
SR I
2o

. f\'

L PR

gy ey oy Pwe > peaien roa
LB TLGIL ) TS & 9;,.‘..'.6);.._:
) ane P IPRASAI o
FR 2 :.Lﬁd@‘,_, 1

S P

LT < b3
@ - L‘"’@f,'

= P - R N




i e e g R

E S )

-
B,

e P PO et A T T T st o 7,
] T a7 Y Cd -

PR . Y

S

: D A

A . ey

“m

e

o

B

e

a., .

PN

Rt

»’—»/‘

LD

[ L
‘- ®.0,

ri - Y

B LMt

A et r-»‘{\

'Y o e .

LR VN - P

e T Fate

IS SN Y YO
W A ek v g
* P el

. o3 .
r T L)
C.@t e &,

NYYOH
Y 1
ell el

ol
™y .‘ 0')"" Y
ey Lerill ®

[rer tp M2 W
Dogr «» Q,; ’/;,
¢ | m i
: | F: SR ;;.QT-J G
) ety e EN
: ng L 83 et
¥ ek ":‘."“ A -t " .X‘ ks A ,," -
eI | et L.efvl
en Fodl.
€ 225 Lo

-
-

e 5 a

EL;.’:, o3
3 87
%“; g ; 0‘;; i.)
f".:j” | 3 ‘rz \)
S5 el

_ﬁ:_
2L
i

\
[+]
9 ‘C
AT

i
o~
(-

40
ke
¥

| S

Tt &

i




AT AN S .

I O S Iy o

b o™

.
‘
-
r
s
-

.n .

.
“"'J:r




.
B T S T o I
EIVCQOGE0T A0 T UYL SN UT wakdy,

R
-

o,

-

‘. .l. C:?-ﬁ L : [ SR - - -
el T T g o L PR AT B IR oA
bopetih, 0T ol oUT LoDl
-~ [ oy - PR . et I
o2 FE LelD 0 oCUTHL ol
Las LN -~ e
cid TG, Lol oED Lel0
of T T NoTu | oTI L et
T ;‘.,r HEY :,9 } [ : l:’ -
fa ey -~ ] e
CLos LT Leh T o0 150l
TR PR AN =g "I BTG LT
o2y U ' Lol | oL l&our
o, . Lm b -~ “ *
Gl C’:} Louy | S 0w
¢, - r Ln— o~
()0-:-,) G‘;‘ .= Lasr v : 0‘\.‘1} ’:}JO\JV
. T ~ ~ ~r
- o'_f C PN eC; A i dell
Pk 2B al L8 Lo A Lt - -~ [ Nt '
‘p_&,,{’j‘y” PRI SR FIE Y L e’ih‘?g?.o‘y‘.‘_ o
RTINS & F . A"E";\ f .
Cor Wi [ 2 A,
-~ ~ e ’
- S SV EE VR
i o R
: Orrre y‘ O o {3: '
o~ o py s,
D e o, LI ofw |
. ~ ’ SN =
> L.eB0 ] IO SO Y
N - s 'y L “~. .= "
OL~’ Ot)_‘) t 91’; 1 0o L-.) !
P .ot <,
G| 00 92 o 67 M i
oo Tl Sy on
0 oL D3 T
oGT oy Bl s ey ‘
P | Ty
AR £ - oy ) :
R %e Ovy |
-~ e
Q\’Q oy 0 ,
T h ) Iy
oCT XAV
on S
o\.l - [o} [ :f s
. n
o0 o037 |
- Eadiy. 3 G




199,

- em e N T 1L ERN
:\ :;rf.- e "

PN ; .
« 3 . -+ . .« e L

o -

&
! D0
=
.- 1 !
L - i . (o} \| AR I
- } LS 3 ] o ' . " 1 R~
PR R TSR B AP I SE i RTINS N I IOV E B vt B = ovy
.y « ol ~—> - Ley ®o= i AR IR S Pt oy
. Y ? A A 2 m2 -
J (=N ol 0| me l Aot B wbl | RO | e
‘g:\ £ I, FaYal - PATEY [ - L DR 9] Pt -y - ,—1
o Cot w >, 3 Bus s EL - B PO LS B - SR B S Q) ’99‘._“
~ [ A Prohe —-s i WA ECrl IO ol >

S cq - 2 B S “5.l0 ! oL o5 01 Dol @il v gt "-t
"y ey ! "y -~ oy 4 - 1‘ -}. TR ey g? | e {: LR W e
'; TR SR A S RN TN - Do S Wiie S S8~ 3. < : '?
] -
|

I !
wol(, U2 el U

I3 203

0
&(‘

)

v
ol
"

e exly | oin o oot
- laaiRs 7~y N ©5-3 ;
L Qs LTSN -
.-!-‘1\. y - oy ooy £y
e b O | LR P
P aXa! I LY -~ \
W e LN R
ey ' oy . "y oy
tohvCie f o L L«.c‘,? ]
SR

Pl

-

th,S-

.a
<3 o;)v
-~

’.\',\ a - oy by 2 S ~

% J|3,c--. P _»..L: Rl e

ey ‘,} LRSS - e samy !
BSR4 R Y L R A 30 DU

LATARIE SRR by n RTINS
oy I 27 Jdon s o

ne s T DLt el I o
Qw.,lg,.o;),,i ey LT Y 0 Bl | PO SE

S PR ) N D el s B A AR PR

oty hcld N ;uc"‘-, oL o, oLy |

ey | - 4y SN Rt AR i ot~ =N
cza‘roc: g;[hoﬁd oa;,,on; | @055 | =a

s . . el e ' BRIt Fod [aTol

char] Lol : i o L9 Lot YN =T €1 o¥,
Lo Aol SRl e | oL genil 1 meil J =efl




fmae ye D e e mes
L »T

R T I A L R

-~

T R
“

v

VRSN

o

VLY T

. -y . 20
. o e L lemor
s IR N Y

. U, v re L Ltesens
. P ~y o -~ ™ . i
. R e s T
- 'l

3

t. a ' Al . t
PR o B 5‘(';~“"3:5 ]
L . - } s R
-~ ¢
N :
I -
i~ ~
5 $
1 :
Y™ it
e -
Pl
~ Lad
[N :
L3S M L |
LT . s
e a -~ !
. - i
<« . : ]
4 Lt i IV o -
- I AV e
. LA - -
- - l_c‘).‘/v A}
s ¢ e -
o ¢ Q 3
AT ‘" N
o - ¢ s
. e £~ -~
T e
R ’ e
s £ “ &
ot 2 T
2 < =0
MRS P ~
v~ .= r
. o LA AN
.i“-. ’ A A .
e [ [T
N -
- e e
v h
¥ T
. .
L k3 A
i LR o ]
..‘I "~
[ P
| Dol
f e . [ S
V b iy N
- Sl
.
i - ' -
tw G
‘-
o~ &
[~ S i
[ Bl
4 L3N
o T
~
-
—




201«

PO SOCIAL U INNC S PR DICTION TADLE
INTRODUCTION TO TN % Xy *5 x?_g
e TR TR T T
Xz . rx’ 7 4 XS W00 | EL | <97 ¢85 Ledd |7 ’;g
B AEAR IR AR
2 |04 W03 1 . =02 | <01 1403| +86|1.13 (= .
2] 408 1405 07 -uC0 02 52 18| Sos e
%‘Oﬁ'—‘;ﬁd e -.02;. «0OL 57 | Lo , 93]1.28 -5 ‘12
Fledd (aqtl 3ot | 29 | 2235|103 el 2
5|5 3h | B2 2 | 23| 1.a T e e
0 o 6| 2f il 6o 18 15/l |13 | Ll
%ﬁ 21 215" ‘gg ot B 3@3 e ieth 1e39 ""%g ‘ig
12 | «23 | el :29 ~203 | +03 ‘""2'2 2002 |Ledtl | =0 33
. ¢ 21 | 64 | Lo 1Y @aft B | y? --—-%l-'
12 :gg “'2& - +3) |=e08 :33 F—% le24 %%%‘%r::z% al3
%? ME%“ «03 &7 3’:‘227 107 lv’fg ':’;g :}3:2
17 | oL ouelTay R | & e 1130|1532 |-ea1 | 12
HERE g e DA
s | e Ty o THER R
o e ~ — "o U} Sk R 58 =, .
g —%5-—%'- TRy YRR TR S R 137(1e15 245 -4k | 215
2 de 35 A5l-3 ol 323 s TR
N el (=ed !' :,t - ng <a * “
EZ o s gy
24 1}8 G :_!_%.5;% ;?; ltﬁg i 2711 460 | =246 012
Y -0A 05 « 7T | Ll | '2 1.72 _,.‘4? ol
S0 B I 1ia0 1ezg T eTa|o 4T :16
e * 1"5 Bl et -148 » L0
=17 *% gg 1.52 lo?.&—i‘i%‘;‘;@“"iﬁ”
o5 .L—T"lg : ‘06 81 ?i.gg '}’%?_41.80;-‘143 ';‘Pg
= . 82 | 1456 2. 1483 =250 »
~el3 | o0 83 1.58 3.*33 - ~ «H0 | »17
- ;..O " ' y 1032; 1085 Tl
. 8h | 1460 1,3k 11485 251 | o1
R R T
87 | 1e6a 103511007 25 | w1y
85 |10 TR 10k 2y | 1k
88 | 167 104 126 ~s5% | 418
i 89 1.69 3':42 *‘éa - g ‘%g_‘_
: 46%c.000 "—'55 .
1a73 104 OE (=e55 | 18
92 1.75 1*@ :'9,. o556 | #10
% |1 5 =56 | 19
92 10?9 * (__.OC _“*5? 019
g 1e81 1q§z Tell |=e58 | »10
e e
4 92 1486|1457 2416 | =459 20
) 9 38 12618 =50 | o
| e 10 1 99 1 1.88|1.5 2.20[=e60 | #20
45 | 193 1176 Leo =130 1410 | 100 | 1:50|148024
Egi «35 (¢80 1.10{-430 |o




INTRODUCTION TO PEiYSICéL SCIENCE PREDICTIOH TABLE

g = 060 .
Xﬁ XB xl} x5 Xé_ i x2 5 ‘ Xl} )(5 X6
1 o02] o04 | 0L | o02]=e00 51 o821 2214 | 26| 482| =620
2 003 08| «01L | «03|=e0L | B52.] ¢83[(2.418 | 26| 83| =21
3 05| . 013 «02 | 05| =e01 531 ¢85/223 | 27| 85| -+21
4 o06]- «1T7 | 02 | «06]|=e02 54 086|227 | 27 86| =22
2 + 08| »21 | «03 «08| =-e02 5% -§§__ 231 | 028 488 =422
: - o 1l0 025 «03 .10 - 02 5 «90{2..35 «28| ¢90| =
7 olll «20 | 04 | +11[=e03 57 2911239 | 429 «91| =23
8 013 o34 | 04 | 13| =e03 58 00312684 | 20| O3] =23
]_g . oi.ls} ozg «05 olg FQ% 2(9) 092 2.42 430 .92 --ogil-
.. » . 016 | = o 04 «9 205 "o 30 2 Y
X . L) :%— 18| =e 0k 61 <98 50 .%I 298| =e24
12 ¢19] oS50 | «06 | 19| =05 62 e99|2460 | +31| #99| =25
13 -1 «21] 55| «07 | 21| =05 63| 1012465 | «32] 1e01| =25
14 e22] SO | JO7 | 22 |=e06 | 64 1c02 2069 | 32| 1402 =426
;5 24 06} OB | «24|=e06 | 6 104 2.&1} :2%_1004 - 26
16 | o206]. «67 | +O8 | o26 | =406 | 06 | 1o06|2477 | #33| L1o00| =226
17 o27| . oTL | 009 | 27| =07 | 6T | Le0O7 281 | «34] 1e07| =27
18 e29] 76 | «09 | «29|~07 68 | 1+00(2486 | «34| 1L.00| =27
19 | ¢30| ¢80 | ¢10 | «30|{=08 | 69 | 1e10[2.90 | 435/ 1.10| =28
20 | 32 o84 | #10 c%% -+08 0112|2494 o% 1.12] =428
21 o34 <88 ell | o - o 05 b «14 (2408 1 .14] =28
a2 035 092 «1ll 035 "009 72 1015 3,‘@ 035 tls -.29
23 | o3T| 99T | 12 | o37 |=e09 | T3 | 1elT 3407 | «37| Lo1T| =029
24 38| 1e01l | ¢12 | «38|=e10 T4 | Lel8|3411 | 437 1+18| =30
2_5 040 3.005 013 040 ,"010 75 1020 301 -38 1020 -,.30
26 2] 1s0G | o135 | sl2|=el0 | TH | 16223619 | 438 1022 = e 30
27 o413l 1al3 | o144 | ¢43|=ell TT 1 1e23(323 | 39| 123} =031
28 o45] 118 | o14 | 45 |=eld T8 | 1e25 (3628 | ¢39| 1e25| =031
29 56| 1022 | 015 | o6 |=0l12 TO | Le26 3632 | 240|126 =e32
30 048 1426 | o15 oﬁ@ -o12 80 | 12813, «40 1028 -o32
31 050. 1,.030  el6 | 50 [~el2 81 11,030 3640 | ¢4l| 1430 =032
32 o551 1e34 | «16 | 51 =el3 82 | 1631 |Fedtlh | 041| Le31]| =033
33 | 6531130 | %17 | o53|=e13 | 83 | 1033|3649 | 42| 1e33| =33
34 05‘!6{* 1.23 nlg 052 "olﬁ 24 1032 3.53 05:2 1l 32 -agil
oH6! 147 | o1 56 |~ l B | Le3 ° o131 1 e -p
%‘2 oS8 Le51 | 018 | 58 [=elli | B6 | 1a38 | ;3:5"2.. S % 1.;928 Y
37 | 059 155 | ¢19 | «59[=el5 | 87 | 1e39 (3465 44| 139|435
38 61| 1460 | «10 | 61 ]=a15 88 | 141|370 044 1.4l =35
29 -ngi log‘g -ogﬁ ogi -.olg 89 lozti-; 3.33 : 025 1:212} -_032-
8] oO4] 1o { 20 | » =ol 0O [ 14 . | &4i51 Loedli! =0
B1 | +0B| LeT2 | 21 | +66 |=o16 81 146 % 82 1;%-:2‘3—%—.,_
42 667 1076 21 | 67 f'ol? 92 1047 386 . 611 1e47 - 37
43, _ 069 1081 022, .69 _"-'17 93 1049 3091 047 QQQ ‘-037
A& 70 1-85 622 | o700 [=e18 | 94 | 1e50[3e95 | 48| 1e50| =38
"45 072__3_.__0_8_2 ¢273 | o722 |=e18 G5 | 152 (3099 | «48]1.52 -.38
46 | oTH 1e93 | 023 | o7 |=edB | 96 | 1e54 4403 | A8 Le54] = o308
47 | o715 1'97 24 | &75 | =619 | 97 | 1e55 4407 | o49|1455| =439
48 | o77| 2402 | 924 | oTT|=e19 | 98 | 1457 4912 | s45| 1457 =39
49 | «78/ 2,06 25 | «78 ~e20 | 99 | 158 4416 059 1.58 -0
50 | «80[2410 | 425 | +80|-+20 [100 | 1.60[4.20 | «50|1+60] =+40




203,

Gl CIIRLTRY SALGDIUEO Nl
C = 2425
- X5 X A X = & ' T X, o X X p S P
IR RIS TR
T 0L 0L W02 4:%2“2755*“7§IT TaT0 . o3L Lelf = 40f =230
2 W07 W01 405 «e03F =0 52 1eB2  o31 1420 =.+88 <410
T ell <02 &7 =e0H =01 535 Lef0 ! @32 1la22 = 90 ~ol11l°
4 .:{.4 02 .gzg =07 =e01 54 1a69 .3@ 1.;234 - .92{.-.:3%1
ol7T 403 =0 wo()] - ﬁg‘ le s 1e27 = 04 w=a

ugkrgzl' o044 ol =elO =e(l 56 li%%’ J%%fl.EQ'- 95, =ell "
T 025 04 ¢l6: =el2 =eQ1l 57 2600 o34 1631 ~ «07 =oll

8 28 «05 418 =14 =e02 15 2e03 o35 Le33 = #0990 ~el2

C 9 32 W05 421 =elhH =02 59 . 2407 35 le%6 ~le00 ~el2

10 035 06 023 =el7 =e02: 601 210 036 138 ~1402 ~e12
ll; 030 oUT 25 =alG =402 6L 218 o357 140 =1laDf =412
12 o422 U7  «28 =420 =402 62 Z2elT7 o337 Lehd3 =1405 =412
13 &6 +08 30 ~ed2 =e03 63 2421 38 1e&A5 =La07 =sl3
14 &40 408 32 a2 =403 64 2424 38 1047 =100 ~413

2 o2

6 . 150 =111 =~el3

1 5 Y 05T =e27 =o03 2031 40 lebZ «lel2 =4l3
17 60 10 030 =420 =003 67 235 40 1-54 -leld ~-el3
18 o063 <11  J41 ~031:~004: 68 2438 o4l 156 «lelf «eld
19  oOT7 11l o4k =32 =04 69 2442 41 15T =lelT =old
20 g;g 02 46 =B34 =eDi o] 245 42 Lebl =l elT =oldl .
EiTAQ 4 ed3 4B =edb =14 1l 2449 T alt3 106?‘-1021 ~q.lc}
22  oTT  el3 o5l =37 =e04 T2 2452 o413 166 ‘1022‘“l14_
27 o8l  elh o533 =639 =05 T3 2656 ahh 168 =le2lh =elF
24 o W14 55 -l -e (35 74 250 oLy 170 “1:26‘“015

ed6 o600 =melldp w,y

22 08; ol? 028 ) -.gg;' ;E 2 e 62 OQ?M%:Z7 “1028 ~.1;
. : < e O0 octls .vé -iog —~el))

27 o905 16 462 =df =05 T7 270 &6 Le77 =le31l =el5 .
28  aU8 @17 6L =4dB =06 T8 2473 47 LeT79 =le33 =ell '
29 1e02 17 o687 =edT =206 T2 277 47 Le82 =1la34 =4l
:@LloQﬁ «18 069 =-o51 - o 06 80 2480 ' «48 184 “1136 ~elf
3L 1e09 418 oT1L =553 =06 8l 284 049 186 =leB38 ~al6
32 Lel2 «l0  oTh =ebd =406 82 2487 o490 1e80 =130 =el6
33 lelh 20 o?6|~o56 =e07 83 291 50 1e¢9L ~Ledl ~¢l7
34 io%% ggO 038 ~028 -¢07 24 204  oR0 logg -1023 ”oi?
25, 122  02] 81 =eGD =07 2 o7 o5l 1e0C ~ledh =ell .
éé Ter0 o228 o35 mebl =07 3001 52 108 =lesth =elf
BT LeB30 22 85 =63 =07 87 305 52 2600 =le43 =el7
38 1637 423 o087 =e05 =08 88 Fe08 53 202 =150 ~.18
30 Le3T o223 «90 =06 =~ Q8 £9 312 o533 2405 =1e51 =418
40 1440 024. o2 -468 =408 090  Fel15 054 20@?,~lo5§;-018
41 Leltd o225 oG4 =70 =e08 91  F2lG 55 2600 =leH5 =elB
42 1047 25  «OT =o7l =03 02 3422 55 2612 ~1056 ~el8
4% 1e5)  «26 «99 o3 =o00Q 03 3626 o586 241 =leb3 =elS
Ly 1054 206 1401 o' Th =0 94 3420 50 2el6 =lef0 -s19
%? lo?? 02E Lot =g =00 22 5632 &57 Zel =1 o562

o0l o203 1e0hO =~ - o DG g 1430 58 L2l =li6H =el9
AT 105 28 1e08 =e80 =00 O7 38840 58 2623 =170 =el9
48 1e68 429 110 =eB2 =410 98 a3 o5G 2425 =172 =e2D
49 1aT2 o209 1el3 =683 =el0 00 3847 o590 228 =leT5 =20

50 1ef5 ; e3C 1el5 =el5 ~ed0 | 100 | 3050 | 60,2350 ~Le75 =20 |



"
L4
)

=
; s

3
Poed
b

‘,’
' -n
! {’.,

o~
-

J
[ f ey - o P
v L= Lelil ot
} Lol SRR IR ) VN
F | o=} Telh  el?

-

|
t '
= . ST ;
ey et .
- Pl £y ™) P - - Ao e foey -
. [ TR ma‘.u‘ Ll TAN Lrne. ¢, Lo mel O
., e ~ron -~ oy - e P S —~p
el @3, e ™oun, e, Lewly :
{* -.-::" e r *

o
~a

~“n o
N 3
.

‘._‘ J1 K}

.

v ) )

Y

$R0 D
i DRI Ve s N

Pe L

-
. .‘4’ - " N - . - Y ol
nL 2e- W doCll e}
LN

——_ IR A oy A A
; < gt il t gl
Z:.’ 2' G ey e E:'? . s o ? PR
i e, Jdecdizs oW, %) =el: 50 el rally sie L)
St IR o - o~ i
() a2 16803 005 68D ~el i
ot LY} ~l N my ty et
el @ Dol of5 GO0 eellt o=
- i e -' .;.1 ™ 4 ;.\b‘ ! ,‘_: "’,_: §
25 me?3 Qe o5 Lenh o0tz 55 2
- PO - —a s o~ LR
LalD =elD e 2o, oo
. p

Y AR :‘9 2@8 ’

- - g - [N . &
vell =e(n c8 =0l Dolh o7 2025 =60
o~ ey — y v - - . .
Lol o3 59/ = 3G 260, oD 2628 il

A B el e et e 45 £y - bidal -
et el G280 | meBT,2e00,00350,2070 weil

el B3 wolil

el «o(l3

I




crimowaemer s g megr eap _— e, B
»'......L}.. :1—1» 4 :JJ&.'_',.'::_‘» ." - u.;i AR .‘.:.,;’ .)‘...O._- oa -Lll: :
‘g ta QQ.}'
f:,,‘ﬂ'v“!"f“ﬁ_i.‘v -"r-.-w—r-.-;(wg'-{-'—.-.-.-x:: ‘:}ra—.—-»—*u-u‘-n:-:@ e ....‘-;-.-_-'—.—-*-v—--.-“»'.a»r‘:-,
EhgN [+ b & ey | <Y, | ¢ Sy
i 2 R SR 3 G i CEm T
£ T cr;;-z R s M e, f“ath ‘:---vqy-vh— ;- Rt ian i e .-""(.‘; T T R il P
oy oo, ewl) : LA oL (R el | ’;;.‘. A S5 e )) ‘
N U0 el o7 ) Y = N = Rl
{n [ N &wy | U\J) R A ¥ i =1, | \ Q«J,} ‘..»,.0,,.;‘) )
- ¢ e f‘ 4 %4 - ra® . - Y4
3 oG vl . olh | 07 =e(D ‘ D QU _,w..-s,,J[
;e AN . ~. i e AN ) ' T o ~
23 l o0 J e =l | ¥ Lok ,,,e- ,1
- - i . - \—s/‘ N >
5 HOA OF el meG3, | O =
CAE iy s -e{-‘qqﬂ}r S t,,.r‘af"{_\-w .....- g ’, e
C 40 ow (s e lld, g I &‘-‘, I.,e RSN
< A ~~ \ o~ . < - e
»_"} GG{. 0 ’ @by apisd 5,: Ovv |‘.x0‘”.d ) [
P - Eath] A - a'l‘, ¢ e ol
3 T AONS . Al |=a ), i 5 e ‘.o;)..j ©,
24y ~ - -~ ALl H 3
o L TR 2 o2 ['ﬂou?, | 8‘] L TONG I TP ‘ v ®L ] l
-~y © ¢ T~ ~ In c o, ¢ !
L0 | &."5_})!"‘@ \'\ ! 2 ! @ le.e YD @ 0, Q‘,QL"’O\:»
"?;""v‘»"-l‘f"-’ o—g‘{u‘-\’r:“—m-d‘\m . ..’q~’?.,.-—.;~-‘ - ‘_.?,_4._ — H'r‘:‘;?
LI el [ o, l ey me c,s,;)_,) ! m_':,] o;’Q Rk LV
~~ o -~ P “ e L8 e /j
e el =% | 22 oD e ll 1 oL, «L0 1e20, 1
~r RN A ~ - Fade ~ 2N -~ , P i
; ./_.”’ nﬂ'o‘u“ \ gy ax..) %‘.o‘,. ; €l s @cuwi
[T 1 i [atA sl ~er v
' e..8 .-au.‘ |y o J ‘,.a‘:’: L), ey el
"y - T - o~y . . - Any
’ 2N |mel” | G EYOY"
B N e m.,vv:“?_’}_-—..a-.,- -
' 2@, ey | P P
oy, |mell ! et e, |
! e Id 7~
N ! 022 'so\i\? ‘ vf L AE44
- e ”~ fa e
: o275 =62 | < ol
e oy -~ w
! 0(~b IQO{:« ’ 6} | ¢{*i.
‘7 TN t -
}Q.’).Gl 9'0;.). l o s L @flg}i
e '"'lj'. Pl _.__’_;m,-;:f.-i fia "1‘, Tod o T
[ gl T | Ch T ey [:.o;—-
~ ~ 27 9o
O | P20 we( i 2 ' old:
-, P TFEY L,y
L S Ouf’. | . . i Cv,
: Xy s 7 el
> O ). Mo [ ' 0\/{ A PN
onh e : | | a0 [-8f
:'~.'\" e I {..;‘ " # w e oy “:‘:";.... - "« .ndbf
| i @u') | ] @J - 1
P;—; Lt N I‘) (\-’s‘ - CFANEE R Fal el 'ESel
R |2 ; M . 0\,& veor e ® )1(";.:”\1‘.4«"’39\«‘7
hY P -— 3 ! ..ﬁ ly s » oy e
DASH © Y : { (S t ,\, K}O’Jl el ,..n,.L. .Oom...lv
-~ - ':’Q ] - ey - 4-~n - o /\(\‘-
133 O o N} Pel) i I E eud |2xm J IS TSR 105 f@ex.,é‘
- N - L 70 N - e . . R
? 318 S v S S ov:} 2eC0 Leh el N
LA »4.-43-'«:»"-*‘4' e e e ST T e T A R 4
ik, - ] o =el) | w. ‘ 0\.1..») |¢:’-@‘..‘, L “ ol
o 3 ‘,\ v, :: ” .y PR o
w2 2 88 rmely | 02 oS i2 BAVRP C{
[t R T ey ~ey
B o ! o3 meudh | 0 e Z0 120G N e 106D 33 =a951
- .4 1.1 .- 2l ~ :- "
| Wi eeid me(UG S S S Bt )] 12610 inofil 1 LeBT ”c\,a
o "f. ‘.‘""“. /\‘:'. | Il A3 H - < A o .‘ ’,qr-
SN o lenl meld ) ,!l.,m“" Iy }?o:w: ) .c.’.':*: helt el
- o8 N R Py b PR .
| REYSY AR PO I I e el \Joc:*: el i, 80 f*eﬁgj
ey S At el . LR ey P T ety e e )
. " | mff &L | ai_«& RN L S N N Qv‘/ [r @:?.J s..ou.) YR " e,
oty ~FL ) Ve H ~r e ) P
ool 8T oYL ety o ekl el )l 23 oIS | :-OP_/ s .’.o?& b el
- ) [RY sy ! ey e - &, 7ar~ o~ B ced
,,g9 i o Xy Lol | e | Qf}". ;"’Of.r'.' s Bluss | e )3. '..0_.0 Lenl L Toshy
Py h i b 0y ' " P ~ ' e epy o~
: : - e -y - A .
St el LR L2 e nt 1 B0 ] 00 enit el e el
& et el eDy Io,_u =T | U c,.-yjds;,'{ ..,m.b Lelly oLl
» N " o~ oo ’ - o~ ,.. .
¥ LIS NN IR 5 0535 o e 2 OO/I(}Q“L} Lacily M 099 -ols
) H N - - A Lol f\n o1 - '
¢ B |Lel2 54 ! e50 =eG! €3 | (Lo 0.3 ‘2.52 LeBl, f»eu‘-
b * { —~y =2 h N e Y e -ty " anrm
L sSh il eS| o7 ! 057 -'@ o) ! on 06;/ Dol AL L2 1832 ealT
e . | o ! -~ Mk 'pef o o” SERIPRALS ™y
3 o I i - r d- Ve Pl LBty ™oL
"f’\;,"’ x : \: ';’u:/){;s— -A-x-pgv ‘f, -;'j ";?.14 pRACEE 7 q—-v Jom— p.:‘_‘, -
324 L ! , VY L eals Ao ;wﬁn-—- 3 &OC"“ ey P
1% - L g | ey 1oy | - t o
e w\,_)) *9 o3 } 6 =elh ! &7 el ’a,,:?. ‘,e?Q ‘-@..).6“—"*'0“. A
] i Pl v ~ - : N
X oC2 | o2 ao{,;) O 020! 2055 ..,o L el7 maoil

NP RS
RS %]

0n 2657 .*,0)0’.,02_) . 2
C P : <~
T h«ou\w“o,)udg_..___e)u 1oy

. - !
o ov,)!".o?}z I 03'5 ' QCJ5 '='oG:1 :
]gf?gaj OO,JJ_;»O_)Q 0\)")“_1 e\.") ! o\y 2.

z° 3
3
t




~gs v gl £
£:¢ f BT Y P X, T
T > v vemer et e o e ‘;n-- W . el A — ]
g Ll ¢ 5 o 1 e YR
. L L L
[ e - - e
L PR . H IRV AR NN
- 1 6l2 TIPS
C o VAT e AR I
| €= [ A NPt 4} B S50 BPEN CL
[ =2 Looem R M A IR e
Do : ot.,;; 1o R )] ,..o\..»;:
¥ o S ’ ~ Ln
£ v ot ;o R E R PINPLN 2 D
- - . .3
R ORI SACH IO & B PPy ! O Lo,
PR T T L A t
? Lo eess ey | e N
Lo e T ey € o) g T
I % Geatd | Cows | oodad v Aol '
8 i Lol S sy ! w o | o !-i - .~
[P ouy ] UoLns Cod o MOl
o ‘ o - ! oo - Al o
| Coow TG0 ST O ‘
- g . -y ey - ) - - l
L M[ Lk G [--"”'.’",“ Lo D L0 om0 .
& e & . . 3 PR 3 4 LA N -
PR IR IR PP | wE=id ) o I otw  hoizis
kR~ = B PSS B S <P SO PN LN i
v - Coomm Ve r ! Ean [a ] [ PR s SR
e | P - h e o o L DAL .
Crad 0 LA L elEr ) oteil | O RV SR N
- hladt ! Lo P TR -,; Pl ad

Tl owe W llsin

i f2 - RS B ok
Dita O 8¢
- o

.
AR AN 1
oot oL J '\‘0-‘1“';

g Booe e

ol LY. LTl

s E s o ] -

. o [V B -

je ¢ . P |
‘i Cled s U .
e R | P~ ;
" - . _O_l H "9,"_""’,

R Ly Ko7

= ry 8 e YL

£t : Of or 02000 |
e -y . [ o

e - ofll Lot G

~h D oy o £ ¥ e

T e 2T A0 el Lol

£y = [ala =~ LA o)

2. - e GV .

Seim

VL4

s g | Il S
L0 L ol Lol Deld
i P PRy IS a Ty e
.-.s l <. O"-‘.,r oOln- . 2O Ay -":O&;;
nr s - 1, . - "
LN YR o¢As ] ol » el el
foor iy ! 2 ~ Ll TR A s
(-'.,f Cy. O‘(’J"_ Clnr HEROW SO
L 7 b ' [alal > -~ "% - ftey = - - -
2-"'.' (GNP O‘b'e [ o2 S C;.r:: I0N s, g‘ ¥ SO 3- CS:J & 08 .;
Faied e PR C""""; ' no.":"‘ LY c“.“" " c""(" . -~ AL By AR
v, c . LY o, ! i R TN -, T ¥as Tt
: j‘,. - :- Cem T e H ‘—é— :-—‘-,,, .‘1' :1:_4‘) "-'-’ g \. G - “ )
z.\. c 0k, “owl. P S RN RPN ; .l Lol
17 ! = 20 v £ i © o’ o . s
YA CL‘ 37 4! o‘)S mou;’) C’; sl 10-(:_- ¢.o§,;-.‘ o ‘:Ch‘.f/
o - oY g - ..y . -~

o

*
O
b}

i
& '3 boe %) (S 1"3 n o~ :;, | : |
)% ol 833 eI L €I 0o boL S RN RN RS YIS N
. % Fe | I3 <pon i - | e -~ o~
£ el 50 T 03U el O 1 eS8 2eCD Lol
52 2

F ooy 2 o~ (XA -« o < - - eI SR RPN
2.0 4 Bordd | S0 (S8 JJﬁ:‘:ﬁ.LﬁZ‘iﬂ 2ot A 5ell s EARC RO AT

8]
C”I.\L,:r\'t_ e
I
i
O
¥
i

T
JI ao‘_:'~'

o e T oa

Yo

#



207 «

CHLNC 25 OF ATTAINTIG OR =XCuuoING A € Git,.obl OH BasIs OF
PREVICTUD GRaLA IN INTRODUCTION TO BIOLUGICaL SCIRNCH.

Te 7oL RCOllT| T ARCEIT Te Do PoRCEIT|PRRCIT |

VAR [RATIHG ) PRI LING | SUCCESS- | MARK |RATING | FAILING [ SUCE 538
FUL FUL

6.44| 4.0 | 0.4 | 99.8 3,94 | ~0.1 | 52.7 | 47.3
6014 305 09 ggol 3.88 - 02 55o4 4406
5-83 300 252 9708 3.82 - tﬁ 5806 42'0
5.53 2.5 4.6 95:4 3076 - 34 60.6 i 39.4
5.32 2.0 '8.9 91.1 5.59 bt 05 63.2 56-8
5.16! 1.9 { 10.0 90,0 B.63| =~ o6 | 65,7 34.3
5q10 1.8 lqu _88g8 . 505? - 07 8&.2 51.8
504 1.7 | 1l2.6 B87.4 ' 3.51] - .8 | 70,5 | 29.5
4.98| 1.6 | 14.0 | 86.0 3.45| - .9 | 72.8 | 27.2
4992 lnﬁ 1515 ‘8414 5039 -1.0 75.0 ! 2500
4.85] 1.4 | 17.3 | 827 3.33| =1l.1 | 77.1 | 22.9
4'79 103 lgd .qug 5.27 ‘103 § ?901 ; 2009
4.75 lqg 20;9 » v?Q.l 3021 ‘la3 "8l§0 § 1900
4'675 1-1 gagg f>?7cl 5.15 “104 9'&267 E 1705
4,61 1.0 | 25.0 | 75.0 3.08| «1.5 | 84.4 - 15.6
4.55{ .9 | 27.2 72.8 | 3.02] «l.6 | 86,0 | 14.0 |
4.49{ B8 29;5 70.5' Q 2096 ‘l@? 07-4 E 12.6
4,435 7 | 31.8 68.2 2,90| =1.8 | 88.8 : 1ll.2
40572 46 54-3 _65.7 2.84 -llg: ”QG;O : 10-0
4151; ] 3&;8 63.2 2.78 ”qu:k~gltl ; 809
4.24. .4 | 39.4 | 60.6 £.47| =2.5 | 95.4 = 4.6
4.18; .3 : 42q0 . 58.0 2-17 fSoO jv9708 ‘ 2.2 i
4012§ -2 4406 55-4 1086 “5:5 lggol : .9 é
14.06: L1 | 47.3 5247 1,56 =4.0 | 99.6 . .4
§4000i .0 50;0 50-0 K g
| | L J
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CH4NCES OF ATTAINIUG OR BICHIEDIIG A ¢ GRAUE Gl BASIS OF
PREDICTED GRADE IN ZOOLOGY. ‘

. L. [P IRCENT |PERCBUT | T, B |PERCAIT] PERCUNT |
TIARK RATING [PAILING |SUCCESS~ HAREK BATIHG [FAILIRG! SUCCEBS+

‘ FUL N UL

3,66| 4,0 C.é 98.6 3.93] «0,1 52.7 47 .3

6.33] 3.5 ) 99.1 3.87| -~ .2 | 55.4 44,6

6001 3.0 ] 2.2 97.8 . S80 - .3 | 68,0 42.0

D.6% RoH 4.6 95.4 © 373~ 44 | 60.6 330@

D633 240 8.9 8l.1 3&5? -9 63.2 SG.8

. 5126 109 1000 901}0 3.6(3 -~ 06 6567 34.3

1 5.20 1.8 | 1l.2 | 88.8 3.53| = 7 | 68.28 | 31.8

5.13] 1.7 12.6 8774 347 - ,8 | 70,5 22.5

164080 1:6 | 14.0 | 86.0 5440 - .9 |-72.8 | 27.2

5:000 1.5 | 15.6 | 84.4 3.33| -X.0 [ 5.0 | 25.0

4.93 1.4 | 17.83 | 82.7 3.27| ~1.1 | 77.1 | 22.9

4.86] 1.3 | 19.0 -} 8lL.C 3.20| ~1.2 | 79,1 20.9

L 14480] 1.2 2G.¢ 791 ' Beld 143 | ‘81,0 19.0

T . ‘3:073 lol 2209 ’??‘l 300? "'}‘-'ié ’ :sz?. 1‘7,.3

14,87 1.0 | 25.0 ‘| 75.0 3.00{ -1.5 | 84,4 15.6

4,60 .9 | 27.2 | 72.8 2:94| ~1.8 | . 96.0 14,0

4,53 .8 | 29.5 | 70.5 £.87 =1.7 | 87.4 12.6

| 4,47 «7 | 81.8 68.2 2,80/ -1.8 | 88B.8 1l.2

[ 4.40 O 34,3 687 2.74|--1,9 | 90,0 10.0

12,33 <« 3&&8 k 6352 8057 "200 lel 8.9

&.27 o4& | 39.4 | 60.6 8.34| 2,5 | 95.4 4.6

S 144200 LB | 42.0 -} 8B.0O 2.00{-5,0 |'$?.8 | 2.2

= 1a.13 .2 | 44.6 | 55.% 1.87| ~3.,5 [°99.} 9

o la.07 o1 | 47.3 | B2.7 1.,34| «4.0 | 99.6 &
C 14,00, &0 | 50,0 | 50.0 ) S S _
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CHARCES OF ATTAINING OR EXCEEDIRG A C GRADE ON BASIS OF
- PREDICTED GRADE IH. P3YCHOLOGY . .

4.00

50.0

' . .| PERCENT [PERCERT | T 5. [PERCET| PECENT
MARK [RATINGIFAILING |SUCCESSe | HARK |[RATIRGIFAILING| SUCCESSm
5¢68| 4 ?0 1 D& 99.6 . 3.95 ~eX 527 473
5 0}4}7 345 . 9 Q9.1 392 - o2 | "55.04 446
5026 340 22 9708 3.87 - 3. 58'0 1&200
5-65 245 446 0564 ’ 3083 - 60e6 30-edt
484 2.0 849 9le) - 30?9 - - o5 | 652 36.8
480 1.9 10.0 90.0 075 - aé 657 35} 3
4476 1l.8. ] 11 02, 88.8 Z - a7 | 682 31.8
Le71| 147 | 1246 | B7eh §| = «B |-70.5 | 2945
4 67 106 1‘400 86 0 - o0 . 2702
: 063 3;05 i5 06 823 ok ) 3058 wl e 75 00 25 0
4 059 04 17 ‘03 82 07 3 -‘5‘!} --l,o l 77 ol 22 09
4455( le3 | 1940 81.0 3¢50 =142 | T9el 209
4{{50 362 2(_},09 79 «l 304" =1le3 81‘,.0 19.0
486 101 22.09 ??01 31| =14 82.7 17 3
2 42 1.0 2540 TH+0 3e37| =leb 84l 15«6
Iv 038 _¢9 27 o2 ?2 ‘8. . 3' 33 "3..#5 8600 12? 0
4- JL} 18 29 05 7005 3029 "10? 87 ._4 12 .6
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The sverage grode fov the clasge uag 2457, or practie-
colly o G the pterdart deviation 1o 83 ihe means and
shbanlard devistions arc given In the following Lahbloe The

doslignoticens are o8 foliowas A= Humenities grade, ‘s
aritimotlic srade, .&3-. anglociees crode, }’{,4: nuner serioes
test, X5= completlio.. eubtest, Kﬁa arilficial language
htest, anﬁﬁx7= apositcr subbeste
L1 theo eorvelatlonn Lo the Linguistic culbosnt. v
Tairly hlph, the highest value belng 606 for the aralogles
teate Tho lowesd correlstion fount 1o for U nuwiber series
25ty nolng only <179« The correlition for thic Tescore 1s

226, “n< for the Iszcore it iz «B59le Tho ocorrelution found
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CORRELATIONS BRYUEEN INTRODUCTIOR TO HUNAHITIES GRADES
ANP SURTESTHE OF TRZ ISURSTONE SAALRIHATIONC

(S1EPLE ©

ORRELATIONS

L

$260

0200

| +X79

511 |

+606 |

« 376

B2

332

o357

<348

o345

" e376

*322

«28%

505

+662

o512

F. E. ronge.m £020 (7 - EeO51

r 12.7%
3."13 .?3
Pine7"
2‘15 "?5
P16.7~
Tpg 7=
Ton qF

- oB47

o059

-038
«009
a8
¢ 356
279

o137

FIRAT PARTIAL CORRILATIONS

réé;?‘

T3heT™

T35

£36.7%
r‘i\s.c 7

Taga7"
| rﬁo’a?:

<066
271
138
« 303
196
°166
258

T13.2%

- 2135‘62:

S - JO58
= JA66

©397

KTrg

525
563
2199 {-.

«383

Fo5.7"

D. B, rante = $.033 t0_¥.053

s

by using the groos scores s «8574¢ The simple corrcelationa

found in this study are slizhtly higher for sach subtest
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CORKELATIONS BLTUELN INTRODUCTICN TO HUMARITIES GRADES

AWD SUBTESTS OF THE. THURSTONE EXAMINATION {(Conte)
e __STCORD PARTIAL CORRELATIONS o
*12.76" 038 Tau.76" o443 Fizee3® '036 r%ogy" +130
""”3,3:.7"6: =168 | £oq 76™ “3‘,22’ Ygenss AL Ty onm 4079
Pruges 04| Touqem P35 | Tigiezt o524 | Pogon® 369
P15,76° 102 Tug gpm 0065 T17.05% 957 | Tpo oum <574
To3.765 212 | TygpeR  oM6L | Fup o3¥ - 133| Ty omm  #ALL
e L. B, ranpe 2 $£¢035 GO 84055 T
f —— THIRD DARUIAL ORRFLATIOND. .
SER TR gy Ti7.o345 556
*13.765% ~+172 Pah.765% <228 " Toguazhs <36
14,7655 ~0T2 Py5,0m45 <461 Poq om4® 570
Toy,pe5= 267 Pig.o34s <524 . Toreazhs 405
T mr}cmnb.@s t,c;.css} R

. rcmm PAEPIAL CORRALATIONS _
12 ;76545" <063 r.l#o?éf} =e035 Py ‘?31?6" f‘&S‘B
Ti5.7654% T0160 | Toyopess®  e395 Pi6.azusT  #433
’“”23‘;‘?554;‘.“ 192 Tig.oznes 3 1723457 shce
P12.7655% 076 LU TV A e Tereazust 1962
e Fo B, rrmgez 2,000 _to u e
.. FIPTH PARTIAL CORRELATIONS e
T2 g6545= 09T Y 765328 =0065 | Tygomuges 312
| Faziresue™ ~IS | mis.ozer <161 T17.23456% *9%
P F. Tanpe = £.040 10 £e052
e _HULTIPLE CORMMLATION e
R1e234567% *689 ?1 765432‘“ 689 P.Eo%2028
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than the onegs found for the 1936-37 clases

The rmultiple correlation of 689 indicates that the
@redint%on fornule will heve 2 forecestiling efftciency of
about 20%. This is an increzse of 8 over the formula
previously found. ERvery plausible combin&ticnzof'aubtegts
with Q= and l- scores was tried to secure a better
correlation then the one found by using &ll the subtesis,
but none of the other combinations geve a multiple correla=-
tion highef than «650. The percentile ranks were used ine
stead of raw sgeores in & separste calculation el simpie
correlations between the cubject grades and the subtest
scoree, tut the coefficients found by this method were not
as kigh #s the ones given in the previous tables The new

sre@iction formula for the subject ia:
'X'l: .GB&XE - 0‘92533 -y 015}{4 L 4 00}%}){5 +a 051X6 ¥ 0&53‘7 +¢1ST e

STANDARD ERRORS OF ESTISATL ARD PARTIAL
_REGRESS ON CORFFICIENTS FOR IMTRODUCTION TQ HUMARITIES

12 03456?g G324
P13sa4567%* 0%

1e23u567° 67 4123567~ 288 7e123456% 4+

2.1345675 194 51234675 2498

34124567 %463 Ga123857= 4485 Pe Beggp® 0452
b R by 035675 ~+015 ble.zﬁs,}g L051

P1s.o5u67" 04

by17.23456% *045 |

C = <197
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The grades for all the stuldents in the clase were

predicted from the formula and the correlation betaeenl
these predicted grades and the actual grades was found to be
#0625, The average preficted grades for students vho re-
celved 4 was 3.T4, for B students it was 335, for G students
1% was 2499, for D students 1t wag 2.33, and for F stiudents
1t was le84a

The following tehle showe more cleorly the rclation
petwaen the predicied arnd sactwl myades. It iz sgeen ihat

COUPARISON QF ACTUAL aWD PRTDICTED GRADIE

IN INTRODUCTION TO HUBANITIES. ESU FREVHEIE, 1938«39.
{Percentages based on totals for each predicted grade)

[FREDICT=
D GRADE L BACTIAL GRADE
7 D 34 B A
e O=Le5 | 1e6-2e5 | 26=3e5 3oci-4¢i 4e6=5.0
4 oG » . (100%}) |
6ok | @%} fgi’ (253
| 5 1521
2e6=345 | (114) (66%) {222) (12)
D g 23 K

1.@;2.5 {1%@ {467} ng' L. 187) -
O =15 (758) | (252)

' 92 of 164 (592) received grades predicied for them ]

56% of the studentc recelved the grades predicted for theme
The predictions were especlally good iIn the C rangs, since
55 {664} of these students roceivsd tho zrades forecast for
thems Wone of the students with prefictions better than a
C scored below that marke Oniy 4 (79) of the students with
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