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CHAPZER 1
INTRODUCTICN AND PURPGIE

Porecasting sohievement in schocl has become an area of interest
in eduncation because it 1s one of the chief approaches to educational
dingnosis. Accurats descriptive knowledge of each child is regarded as
important in order to plan the most arrrepriate program for hinm,
Consideration of such things ns dlagnosis and vrediction, howsver,
necessitates first, = general consideration of the drosd educational
voints of view involved bhafors specifie consideration of prediction s
nede.

1. INTRODUTORICE

Eduoation s the process vhereby the human orzenism {or human
being) is helped to advance through variovs stages of development
from helpless infancy to responsible and sslf-directed maturi ty.l

¥With this definition as ar introduction %o education many would
question the use of ths *helped.® But ask *how, vhen, vhere® and make
nany other questioning avproaches.

To these questicns there are many proposed answers. Ome is to
edncats the gifted child by giving him 2ll of the advantages Approp-
printe to his own group and hie own interests. This can be done by

selection or grovping by placing a ehild 4n his ocwn preferred type

Lnovert H. Lame, The Foncher in Modern Elesentary School
{Bew Yorkt FHoughton Mifflin %mny, 1941 s Do
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of environment so that he can develop at his own vace. This approach
is backed by such individoals as Hildreth who states:

The mentally gifted boys and girls deserve a specisl kind of
schooling that is worthy of their gifte, tralning that will
furnish incentives todevelop their special capacities to the
highest Gegree . . . an environment conducive to insightful learn-
ing and experimentation in accordance with the gifted child's
mental level and rate of mental growth. The school has no more
important task than to make suitable provigion for the education
of the intellectually elite among the nation's children.2

There are those who would group the slow learners together in
order that each may go at a reasonably slow pacs. In this way he may
fget all he can" without meeting complete fallure in the face of such
great odds as presented to him competing with the giftad student.
Saunders uses Farley to clarify the point:

We force a child to undertske something that is impossidle for

hin, and then we brend him asz & fallure on his report card, and
in the eyes of hig fellowe because he does not achleve the im-
possibla. If doeclle, he bears the ordeal the beat he can; 1f he
has more spirit he will revolt, and probleme of discipline and
tmancy will inersase. Such g revolt ies & wholesome sign. 1%
indicates that ths ¢hild possesses a spark that 1s worth guide
ing and daveloping.3

Following these points of view is the general collective group
or the "education for the masses” who believe that a person can not

be developed as a well-rounded individual unless he is exposed to

and treated as ths rest of the population.

Z2Gertrude H. Hildreth, Florence K. Brumbaugh, and Frank T.
¥ilson, Educating Gifted Children (Few York: Harper and Brothers
Publishers, 1953?, . B,

3Carleton M. Seunders, Promotion or Failure for the Elementary
School Pupil?! (Kew York: Columbia University, 1941), p. 41.




As Lane has put 1t
For the firat time in ths history of the country, children had
to be cared for in large numbers, and it wae inevitable that the
factory methods of blg business shonld be reproduced in the schools.
One of the early developments of this transitional period was .the
institution of the prade system. . . . The curriculum, previously
decided upon by the school authorities, was divided into elght
portions, each assigned to a grade. The children were supposed to
cover or complete the subject matter assigned a given grade and be
promoted, or were foreed to repeat the work for the grade and go
become fallures or retarded children.4
In addition to the previous groups, there exist two others,
the essentialist and the "develop-the-whole-child® or ®character
bullder.? For the eseentialist, the main theory is to provides the
child with all of the 3-R skills he ean absorb which will then yield
a "good-cltizen.® The Hcharacter Tuildsrsg® propose that besides the
basic essentisls the child shsll be a working part of soclety.
¥hatever may be thelr purposes, the different viewpoints seem to
have the following things in common: (1) to determine the current
achievement of the student (2) to place him in a position where best
resnlts will be obtained in order that he may accompliah the most,

and (3) to give guidance to the student.
I1. PTRPCSE

It has been said, that "hindsight is better than foresight®
and "pever put off till tomorrow what you can do today.¥ Such adages

are often elther brushed aside as overgeneralizations or overapplied.

4
Lane, op. eit., p. 362.
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In this context they c¢an be nsed ae general frames of reference and as
such might be coneidered imperative if anyone of the before mentlioned
proerams erxpect to help the child in a gnidance program. For, if a
nerson knows where he has heen but does not know vhere he is golng, of
what value, functionally, is 1%+ to know where he has heen? There are
nany ways of determining nrevious achievement particeunlsrly when stsnd-
ardiged tests have bheen taken such as the Metropolitan Achlevement Test.
As for the testing of pctehtials of an individualte intellect there are
individual tests such as the Wechsler Intellipence Scale for Children
and the Stanford-Binet Intelligence Test as well as many good group
tests. Tor the soclal aspects there are meny tyves of sociometrics
snd peer rating devices for rresent nerformance and with those of pre=-
vioue years one can obtain insight on his develovment socially.

If a piven school has no reliable way avallable for predicting
a peraon's future achievement, how is = covnselor expected to have Tea=
sonably clear-cut and reliadle advice available for a student? What
counselings can be done with the clagsroom tsachers about nlacing a
gtudent in =n envircnment of Mbest sulte"? How can 1t be sugrested
that certain stndante be watched for nossible changes of stndant habits
which might result frem labeling him the "hrain® or other such wordage
that might reflect directly unon his future performance that will
show in his elpghthegrade achlieveoment teat? Crow Proponsess

Achisvement tests can be helnful in two important wavst (1) to

furnish the 1ndividnal himself with scoree that help him appralse

the progress he 1s making toward the achievement of his goal (2) to
furnish the connselor with information rela*ive to the amount of



knowledge the individual has in a glven fleld of ].euaming.5

It has been mantioned by some that the first three or four
yoars of school are rethsy unstable for the student and therefore should
be ungraded. It is sugrested that the studente can be grouped after
this for the uprer grades ard Junior high.s

Little mention is made of nrediction. Thie 15 the one segment
to de pursued in the pressnt research: that of predicting "measuradle
succesn® four years nfter the fonrth gsrade.

This stvdy ig an attespt to improve corrent methods of nredice
tion for forecasting Junior high echool anchievament frem knowledge of
alementary school psrformance, specifically, elshtherrrde standsrdirzed
test achievement from etandardized test achievement in the second,

third, and fourth grades.

%ostar D. Crow, and Alice Crow, An Introducticn to Suldance
(¥sw York: Ameriesn Pook Cowmany, 19%51), p. 124.

SS&und.ers. gp. git., p. 54.



CHAPTER I1

DRSCRIPTION CF IHE SIUDY SAMPLE AND
INSTRIMENT USED

In order to deseribe the group astudied in this research some
detail is given concerning the location, population and comsunity char-
ascteristics, school slze, curricnlom, and student characteristics.
Similarly the detmiled characteristics of the instrument, Metropolitan

Achievement Test, i» sxplored.
1. DESCEIPTIOR OF SAMPLE

Hoxes High School 18 located in Moxes, Washington, seven miles
east of Yakima, It averages two hundred and fifty students who are
drawn from four geueral groups: (1) the hopegrowing community of Moxee
wvhich in general is made up of Prench descendiants and msmbers of the
Romen Catholie Church, (2) the Business men's group of Terrace Helghts,
located about five miles north of Moxes, (3) a genersl transient hop-
wvorkers group vhich le usuvally gone during the cold wiater months,
and (4) adout fifteen students from neizhboring high school dlstricts.

The loocrl students are dravm from Central Schoel which is
located two miles north of Moxse in s somewhat central locstion detween
Koxee and Terrace Helghta. Cantral is an eight-year school with about
ons hundred and slighty seventh and eighth graders. Thess are drawn
from Contral's first aix grades of thrae hundred and twenty students
and Terrace Heighis' six grades of ¢two hundred and fifty students.
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In the prst Moxee School District'e student population has been
quite trensient. %his cen bz shown by the faet that only ferty-seven
studente wsre continuously in sttendance to take the Metropollitan
Achlevement Test from grades two through elght., It is shown even more
g0 when one coneiders that these forty-seven had to be teken from five
different yoars of freshman clasges.v ™rie 19 not to imrly that there
wer§ not mony vhe have moved intco the district in recent years.

There usnally are more girls then boys attending hish school.
The astudents at Moxee are decoming more snd more asware of the idea of
attending schools of higher education. Several of the atudents have
recelved scholarships to the Junior college and have heen selected to
commete Tor eandidacy to the 7. 3, Aflrforce Academy.

Many of the parents havs taken smeh intsrest in the Parent-
Teacher Assoclation to the extent that they have developed a high
gchool Branch. To further the relationehiv betwsen achool and parent
the meetings consiat of a half-hour pre-meeting parent-teacher cone
fersnce meeting. During the regular bdmsiness meeting the toples consia#
of diacuasion of the curriculum in relation to the student, his require-
ments for gsraduation and prerequisites for college and other programs.

The curriculum vrovides for & comnlete four years of sclence,
two yearas of Latin, four yesrs of ZEnglish, and one year of paycholegy.
In addition to these the curriculnm provides for cooking and seving in
the home economiecs department. In the commercial department typing,
offiece practice and shorthend are offered. Soclology, civics, United

States government and world history sre offerad. fThe bDoys are nrovided



opportunity to study mechanieal drawlng, woodship and machine type
shop. In the muslc department provisions sre made for bamd, choir,
dance band and ensembles. lLast, but of considerable importance 1s
the physical education department which over and above the regular
course offerings extends to the extra curricular and turns out
championship quality teams and individuals in football, baskatball;
and track,

The student populaﬁion from which the study sample was drawn
has a California Test of Mental Maturity intelligence quotient that
ranges from eighty-two to 129 with an average of about one hundred.
The sample of forty-seven that was eventually used had an avérage
I. Q., using the same test, of ninety-nine and a range of eighty-six
to 113. 7The gample consisted of eighteen girls and twenty-nine boys.
The selection of which is deserided in Chapter 111, Procedure.

The students are given Metropolitan Achievement Tests each
year from grade one through eight. In the ninth grade they are given
the California Mental Maturity Test and one of several tests on readw
ing and mathematical comprehension.

In brief, the sample ia made of gtudents in a farming comwunity
with a sizeable urban population. The educational program is broad
covering all the sciences, music, physical education, mathematics,
English; social studies and commercial courses. They are also offered
Latin, psychology, sociology, several fields of home economics for girls
and shop for the boys. The two hundred and fifty students are average

in intelligence with an 1. Q. rangs of elghty-two to 129. The study



of this population had an aver=zge I. Q of ninety-nine with a range
from eighty-six to 113. Of this working sample elghteen wers girli

and twenty-nine were boys
11. DESCGRIPTIOF COF THE INSTHIMENT

The Metropolitan Achievement Tests (MAT) have been constructed
in eight grade levels running from grade one through elght. There are
five series (R, S, T, U, V) or comparable teets for sach grade level.
Pullias writes that the contents of ths test are: "“drawn almost
entirely from courses of study in large cities apd have been checked
against the contents of other such courses of study and widely used
texthooks in the seversal subjects.l

The tests in the lower grades cover: vocabulary, reading
comprehengion, spelling, arithmetice fundamentals, arithmetic problama.z

In the intermediate and upper grades the tests cover the fol-
lowing flelds: spelling, gecgraphy, history, science, English, grame-
mar, punctustion, arithmetic problems, arithmetic fundamentals,

vopabulary, and reading cbmprehension.3

1z, v. Pullias, "Metropolitan Achlievement Tests,® In O. K,

Buro's (24.) The Nineteen-Foriy Meninl Measurement Yearbook (Highland
Park, N. J.: Oryphon Press, 1941), p. 27-28.

Zgertruds Hildreth, H. H. Bixler, and others, Metropolitan

Acghiovement Tests, Drimary Grades, Diregtions for Adminlistering
(Yonkers, N. Y.3 World Book Company, 1948), p. 1.

3ﬁichard Allen, H. H, Bixler, and others,

Metropolitan
Achievement Tests, Intermediate Grades, Directions for Administer-
ing (Yonkers, ¥, Y.: World Book Company, 1946), p. 1.
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In order that the rellability wmay de kept at an ontisum the
MAT containe those enalitioes that make a test sasler to administer
and easier to t#ka. Pullias descridsa this polntt

Thoge aspacts of tha Metrooolitan batterlas which ons can
evaluate on the besis of mere sexemination are very desiradle.
™is 19 especislly trus of ths vrimary batteries. The pictures,
paps, and typing are all claar and stiractive. Novhere is there
evidencs of the erowding that fmgtwnﬁy makes a test confusing,
particnlarly at the lower levels.

The MAT ssams to have rather high relisbility as has hesn shown
by several studies. Ansstasi revorted:

For each battery of the Metropolitan series subtest reliabil-
ities were found by split-half techniques within singls groups.
These reliabilities ranged from .80 to .97 belngz sbout equally
high at all grade levels.D

Stabllity of scores for 105 puplles tezted in the second grade
and again ia tha sixth grade wss investigated by Townsend. Total

scoras of first and second administrations correlated .6145.

Pullias guotes from the Teacher's manual of HAT: #The facts
concerning reliability of the tests are complets snd indicste a2 high
degree of excellance at this voint."” Burch reported:

T™he relladlility coefficients which vary from .87 to .95 indl-
cate a degres of dspendadility that 1s adequate for group testw
ing. The standard error of mensurement which are usually

4Pullias, Joc. cig.

Banne Anastasi. Peycholosical Testing (Wew York: Macmillan,
1954), p. 1e1. '

QAgatha Townsend, "Some Aspscts of Testing in Primary Grades,®
Zduesational Ressarch Bulletin, 285:81.85, January, 1944.

7rullise, Jog. gif.




1

smallsy than eight standard score units indicate a stadility enf-
ficient for some individual measurement if proper cauntion is
exercised.®

Showing that reliability or stability of a test to be reasonabdbly high
eight lesd one to believe the validity (messures what it purports to
(nessurs) of the test to be high. 7These two test requirements, how-
ever, are something quite different.

Wood helps distinguish the conecepts stating:

Validity of the tests was established Dy selecting ltems from
courses of study of large cities and textbooke. In as mach aa
both sources nesually lag Behind best practice and not infre-
quently ignore the teacher's immediste and broader-than-sudject-
matter objactives, and in the light of the date of the sources,
the validity of the teants in general may well be questioned by
all save the Essentialist.?

As for nse in actual grouping of studants' ability or sudject
achisvenent rating, VWood further states

Because changes in the vhilosophy of teaching skills have been
fewar than in the other aress represented, the partial datteries
and the primary batteries are (to the reviewer) more valid than
the complete batteriss. In the typically conventional scheol or
one not too far beyond the average, the former may serve quite well
to give groups or subject ratings. Strong points of the test
includet (a) provieion of comparable acores between grades and
subjects over an eight grade range.l0

The present status of using MAT ass a predictor or a heavy weight

in declding the placement and fature of an individual 1s swmmed up

8R. L. Burch, "Metropolitan Achlevement Tests,” In O. K. Buro's

(%4.) Ihe Fourth Measurements' Yearbook (Fighland Park, K. J. 1
Gryphon Prees, 1953), p. Bl4.

gﬁugh B. ¥ood, "Xetropulitan Achievement Test,® In Puro's (2d.)
The Fineteen-Forty Memtal Meagurement Ysarbook (Highland Park, K. J.i
Gryphon Press, 1940), pn. 28.

101p14.
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rather wsll by Pulllae vhen he points out the following!:

The Metropolitan batteries properly adminlstered and intera
preted will uncover valuable dats concerning the aceqmisition of
the skille and information covered hy the teste. A4t the same
tizme 41t i3 wsll to remember that there 18 no convincing evidence
that these or any other available tests are sufficlently velld,
reliable, and objective t¢ warrant their beinz used uncritically

as a basis for rupll promotion or for instructionsal evaluation
in a particular school mtem.n

11pn1iias, log. cit.



CHAPTER III
APPLICAYION CF PRIDICTICN FORMULAS

Many procedures have been developed to show relationship between
several variables and thelr covariables. In order that the best method
msy be employed, several procedures should be tried. Methods generally
used are linear correlation and the multiple regression procedures.

To these could be added any arithmetic and geometric schemes that could
be developed.

Studies in guldance and counseling as well as other fields, can
beet be interpreted when the procedures employed are carefully
described =o that one can determine whether the results are likely to
be applicable in the situation of concern to the reader. BReplication
of studies for verification of results also requires careful descrip-

tion of procedures.
1. THE SYUNY SAMPLE

Io study a sample that 1s too large and has too many variables
18 both avkward end unnecessary. McNemar says:

In the sbsence of any obviously valid scheme for drawing the
sample the only thing one can do is descride the szmples as come
pletely as poseible with regards to the known characteristics of
the universe in several variables which are related to the variate
being studied, 1t 1s safe to assume that it is representative.l

1Q. McNemar, "Sampling in Psychologlcal Research," The Psycho-
dogical Bulletin, 37:348, June, 1940.
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70 follow this prineiple a sample of fifteen pupils was drawn
from the elghth-grads class of 1956 of the Moxee Central School. 7The
sample was confined to those who were eligible for the problea, namely
those who had taken the Metropolitan Achievement Tests (MAT) snd who
had them on record for the second, third, fourth, and eighth grades.
All cthers wers eliminsted becsmse they did not have all these elements

avsliable.
I1. CORRILATIOR AXD RARY APPROACHZS TC PEIDICIION

From this sample basic study snd observations were made as to
the corrslation coefficlients detween the eighth and each elementary
grade. The results wers as follows:

82 = 639

83 s ,401

T84 = 487
These are in general not significant relationships since an r of .482
is necessary for significance at the five per cent level of confidence
and an r = .608 is required for significance at the one per cent level
vhen using a sample of fifteen.

Not only the moderately low value of r but two other main things
were éhﬂous. First, the rank position of several individuals was st
2 great distancs from vhere it was expesated he should be as shown by
mnbers 3, 16, 26, 41, 45, and 468 in Table 1. Second, the absolute
value of the eighth-grade test is not completely obtainadle from the

gilven information as can de sesn by numbders, 10, 9, 7, 11, and 12, on



185

Craph I for the second-grads scstiergram nor numbers 32 and 38 on
Graph II for the third grade.

¥ven though s correlation for a group msy be sudstantlal or
even high, which 1t ie not hers, does not necessarily mean that all
individuals in the gzroup can be effectivaly predicted at least to
the extent suggeeted in terms of the groups as a whole. Therefore,
it would seem desirabls to experiment with methods which might allow

grenter praclsion in predietion of individusl performance.
IIT1. MOLZIPLE REBGHISSIOR APPROACH

The first method tried was a mltiple regression formla. To
cbtain & probable optimum relationship, the two highest r's were used,

that is, réa and Ty From this date the correlation was raised

3.

from 427,

Taz =
This, of course, brovght slight improvement in prediction but
still left mech to be desired. Therefora, the idea of more varisbles
was considered, such as adding Tas vhich eqguale .23%9, This approach
at first glance may assem valuable. But as Guilford points out by the
use of Thorndike's table of intercorrelations, the combining of more

thsn two vsriables may not, in general, increasse the correlatien
more than two to six points vhen the basic variables are moderately

intercorrelated.<

Therefors, rather than nse the laborious four variable

4. P, Ouilford, %mmm Sgatistics in .fzmm%m and
Education (second edition) (Wew York: MeGraw-Hill, 1980), p. 440,
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TAPLE 1

RANK CRDER OF YOTAL SAYPLE OF FORTY-SEVEN SIUDEN.S COMPARING SECOND=
GRADE MAL ACRIEVEMENY (GRADZ-BQUIVALERT SCORE) WILH BIGHIH-
GRADE MAT ACHIEVEMEN: (GRADE-EUIVALEND SCOPE)

Rank order Second-grade Elghth-grade Rank change
person person
1 47 35 12
2 46 43 3
3 45 28 17
4 44 30 14
5 43 28 B
8 42 42 -
7 41 47 6
8 40 38 4
9 29 2 10
10 a8 17 21
11 a7 19 18
12 36 16 20
13 25 &7 2
14 34 31 3
15 botcd 2 13
18 32 A 8
17 b3 A 3
18 30 44 14
19 29 3 26
20 28 a9 11
21 v 4 40 13
22 26 8 b o
23 25 32 7
24 24 18 6
25 23 12 11
26 22 33 11
x 21 5 16
28 20 22 2
29 19 a 2
30 18 4 14

Range of rank order = 37 %o =26
Hode 1 of rank change = 3, 13, 14; 4 each
Mode Il of rank change g 11, 20; 3 each



TARLZ I (continued)

Rank order Second-grade Elghthegrade Rank change

person person

31 17 41 A4
32 16 2 14
33 15 28 8
34 14 13 1
25 13 11 2
26 12 45 33
a7 11 14 3
28 10 2% 15
29 9 48 27
40 8 27 19
41 7 7 -
42 8 26 2
43 5 156 10
44 4 8 4
45 3 1 2
48 2 10 13
47 1 9 13

Range of ramnk order = 37 to =26
Mode I of rank change = 3, 13, 14; 4 each
Mode II of rank change = 11, 20; 3 each
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miltinle regression solution it would seem heat to try a different

avnroach to the prohlem,
v, INTELLICERCY POTIZNT APPROACH

The next arprosch nsed was the rank differance corrslation
betwean the 1. (. on the California Test of Mental Msturity and the
rank vosition on the ¥MAT for the eighth grade. This seemed logieal
since it is assumed one can accomplish more by having a higher I. Q.

3 has shown in his wvork and Hildmth4 has discnssed concerp-

as Termsn
ing Sclence High School of Wew York City. 'The results were promising
as shown by rho = .668, btut a closer view of Table II will show that

the rank change rans from 28 for etudent number twenty-eipght to 24

for student twenty-one. This brought a person with a tested 1. §.

of 98, twenty-four places ont of forty-five (two I. Q. not reported)

to rank shove a person with an 1. 0. of 113,

Since only one intelligence test wme glven, ons smst bs aware
of the rart standard error vlays. One needs to be aware of the fact
that the 1. Q. scores ars not a2 gtadle and erxact number bﬁt for pre-
diction rurposes it mist be assumed that the obtalned score is the
most highly probable (most descriptive} score. The obtained score

detarmines the rank on the nredictor from which comparison must be

made vith the predicted (achievement) score. Thus, becaunss of the

3L. W. Terman, Genmetic Studies of Genins. Yol. I (Stanford:
Stanford University Press, 1925)

4Hildroth » Op. git.



TABLE II

Ra¥K CROTR OF iF7 2OXAL SAMPLE OF FORUIY~SEVEN SuUDENLS
COMPARING INLELLIGENCT JIOLIXNLI WILH EIGH{He
GPRADT MAL ACHIRVEMENT

Rank order I. Q. person FElghthegrade Rank change
person

1l a5 3B 0
2 34 43 7
3 22 28 28
4 22 20 3
5 a7 38 13
6 5 42 10
? 30 47 8
8 44 36 16
9 43 29 17
10 41 1?7 21
11 39 37 6
12 a3 31 1
13 21 20 6
14 3 24 7
15 47 34 13
i6 42 44 8
17 40 3 3
18 28 29 4
19 2 40 2
20 11 & 16
22 24 32 10
22 12 18 8
23 4 12 1l
4 36 33 12
2b 46 5] 19
26 28 22 21
27 28 2 24

I. 4. ronge = 86 to 11Z Range of rank change ; 21 to =28

I. Q. mean g 99.3 Mode I of rank change = 8.3 - 5 each

I. Q. medlan g 100 Mode Il of rank chonge = 7, 13=4 each

I. Q. Mode I @ 102=8 each

I. Q. Yode 1II 5 95, 103-4 each

I. Q. Mode TII 5 91, 98, 113-2 aach
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T43L% 11 (continned)

Rank order 1. Q. person Hehthegrade Rank change
parson
28 18 4 5
29 23 41 19
20 17 2 13
b3 § 32 22 2
32 2?7 13 8
23 15 11 13
24 8 45 3
35 26 14 3
36 8 2% ?
37 45 46 12
as 14 7 6
29 1 ? é
40 13 28 5
41 10 15 8
42 9 8 8
43 2 1 4
44 b 10 3
45 7 9 K]

I. Q. range 5 86 to 113 Renge of rank change = 21 to «28

1. G mean g 9.3 Hode 1 of rank change z 8,3=5 each
I. 4. median o 100 Mode I of rank change g 7, 13-4 ench

I. Q. Mode I g 102-8 each
I. Q. ¥ode 11 g 985, 103-4 each
I. 4. Mode III 3 91, 98, 113.3 each
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1ai-ga standard error in both the intelligence test and achieverment
this approach to prediction of individual rerformance still leaves

much to be desired.
V. DIVELOPHMENT OF A 9¥LW® FORMULA

concerning the MAT ¥Wood states:
Becsuse changes in the philosophy of tesaching skille have
been fewer than in other areas represented the partlal batteries
and the primary batteries are (to the reviewer) more wallid than
complete hatteries., In the typicsl coanveniional school or one
not tooc far beyond the aversge, the former may esrve quite well
to glve group or subject rates.5
¥ith the assumption that individusle do as mmch learning in
tvo different periods of time st the ratio of the lengths of these
periede, 2 new approsch was tsken. 7%Yhet {s, & rough hypothesls was
formlated to begin the empirical testing, namely a person ian the
elghth grade will have learnsd four times se much ss the second grader
or (4¥5), elght-thirds as mch as the third grader ( ¥,) and tvice
the fourth grader (2N,). PFor exmmple:t if the second-grade achieve-
ment score was 3.5 then four times this (4x3.5) would equal 14.0 vhich
1s about three whole points beyond the maximmm score. ihe third grade
score of 3.2 womld yield { x3.3) w 8.8 and finally two times the
fourth-grade scors of 4.9 would produce (2x4.8) g 9.8.
These belng tommted, it beecames noticeable that this waa not

entirely true. For if there wers not much correlation betwesn two




grades 1t surely wonld not improves relationehip to mltiply the
error. Then, to overcome this error of too high or too low a pree
diction by mltiplication, the arithmetic mean was used. That 1s
summing these mmltiplications then dividing by three. This gave a
fourth number 4N, K, 2 .

3 4
3

This brought the predicted number closer. 7To meke further
improvement, two other mumbers werevusod in the empirical trisl and
error process of arriving at an improved prediction formla. Pirst
was (283 NER which seemed good but not perfect. The second waes two
numbers rather than one, 4N, 2N,. It was sesen that doth of these
numbers were greater than tha actual Kg. This was caused by the
individual that obtained say 3.4 in the second grade and 5.3 in the
fourth grade obtaining a 13.6 and 10.6 respectfully in the eighth.
This was brought about by mltiplying the small but substantial mare
gins of .5 and .4 in the second and fourth grades. It should be
noted that in terms of actual pupil performance the maximum eighth-
grade score is 1n_the low elevens. Therefore, the principle of
fewer persons or subjects normally found in the third standard devia-
tion must be considered here. 2This point is bronght up in defense of
the fact that the individuals sampled generally had high primary and
intermediate~achievement scores. Since this sample wns taken from &
senlor high group meny of the lower achievers had dropped.

To offset these large numbers vproduced by multiplication, 1t
vae observed that the maximum number that could be experimentally

subtracted from each and arrive at a near approximate equivalent was



the following: 4N, - 4.70 and 2N, - 1.67. Of these two results
oanly the larger one seemed close to the desired prediction. B2But
the decimal of either of these mumbers seemed generally incorrect
for the main representative prediction. Therefore, they were come
bined in order to determine if a central tendency might be derived.
This seemed to be obtained best by dividing dy five. This, when
added to the integer, gives the fourth mean called Alpha ( ).

At this point there exlated four individus) averages which
were located on opposite sldes of the desired prediction point -
below and above the desired answer. This again brings vp the same
numerical conclusion, arithmetic mean obtalned by adding the four
averages »nd dividing by four. Since the four originsl averages were
clbse but on opposite sides of the desired answer it would seem their
plus and mime differences shonld have averaged out. But they did
not at all times. This is mainly due to one or two of their achieve-
ment tests that may have been extremely strong or weak, thereby hav-
ing a strong influence toward one side of the mean.

To overgome thie it was noticed that a constant of one must be
subtracted for each fourteen that showed in the originel four predic-
tiones. Then, on the other hand, the same constant of one had to be
added for each value of sach mumber that was bslow nine. With two
further steps to be elaborated, the corrslation coefficient rg, = .92
and the rank difference correlation equaled r‘hosc = .97 where c is the
calculated score and 8 the actual scors. These steps were: first

check the calculated score with . If 1t was the same as then it
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was left unaltered. If 1t was above it was lowered, and if it was
below 1t was railsed the same number as the difference between
and the calculated score. This had a tendency to level the nume
ber back to the point somewhere between the two extremesz of the
first four years of testing. Lastly, if (2!’3 Ha = = 3 then one
was subtracted only if the three other mumbers ( , , )than
were not the same in integer value,

Having computed a set of ecores for the first sample of fifw
teen, the correlation coefficient and the class order coefficlent
were determined giving r 3 .92 and rho = .97,

This, of course, was very high and gave grounds for contimed
study. The second sample was based on the same principle as the
first sample tut was taken from the eighth-grade classes of 19565,
and also 1954, 1953, and 1952. This, it would seem, gave the forw
mula a rather severe test. First, it set the question against the
four other different classes of pupils and their different instruce
tors. Second, it set the gquestion against three other forme of the
test battery. To this new sample of thirty-two the above method
was applied. The results were: r = 862, rho = .852.

Both of these samples were very small, fifteen and thirty-two
but the twe things they had in common were that of very high correle-
tion and that the individuals in the respective groups were very near
their own predicted position in rank order and their predicted
achievement scores were very nearly correct. Using the rank differ-

ence method the class of fifteen had five versons at = O and five
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persons had = 1. The second group had five persons at = .00
and ten at 1.00 as observed on Table II1I and IV respectively.

Next, the two groups stundied were combined giving a sample of
forty-seven. With this combined group an rea = .865 and rhoag .882
were obteined with the rank order having two persons at = 0, four
persons at = 1, ten parasons at = 2, and elght rersons at = 3.
This showed a tendency to drop somevhat as the group got larger,
but 41t still held that the individuals at the worst were within
about one quartile of thelr rank differsnces. This gave a reason-
ably exsct prodiction of their individusl scores regardless of their

primary-grade scores.
¥I. SUMMARY OF PREDICTION APPROACH

As was first vointed ont, ths assumption of a perfect sample
of the poyulation had been taken. From this sample of fifteen students
correlations wers run between grades 2-8, %=8, and 4=8. It was found

that thers was significant correlation (r,y a .39, = .40, T,o =.34)

28
but that there was much room for improvement. Sherefore, the two

highest correlations, rﬁ and r&. were used in the mltiple regres-~

sion formule which ylelded ra 2z ® °

abdove the one per cent level of significance, 1t did rot answer for

427. Though this correlation is

all individual prediction. Nelther 4id 1. Q. nor rank difference cor-
relation of individunals add much to the solution. And, in fact, they
nislead one in the solution for certain individuals by misplacing

them completely by up to three-mmarters rank difference of the sample.



TABLE 111

RAXK ORDZR CF iHE CRIGIRAL SAWPLY CF FIPIEEN SIUDEFIS

CCHPARING PREDICEED MAZ ACRIBVEMEN? (GRADEK(UIVALENE

SCORE) FOR 4HS RICHTE GRADE WIiH iHR RICHIHGFRADE
MAT ACHIEVEMEING (GRADE-BQIVALENL SCORE)

B e e e

Rank order Predicted 2 ghthegrade Bemk change
person person
1 . 5 0
2 43 43 1l
3 20 28 1l
4 34 b ¢ 3
85 28 42 2
é 42 24 1
4 40 4 3
8 3B 44 ) §
8 44 39 1
10 23 40 2
11 22 22 0
12 24 23 8
13 26 25 1l
14 2 26 1
18 15 15 0

Bange of rank order g 8 $o0 =3

Hode I of rank change s 1-6 sach
¥ode II of rank change g 0 =4
Hode 111 of rank change » 2, 3«2 each



TABLE 1V

RAYE ORDER OF 4HE VERIFYING SAMPLE OF sHIRIY=IWO SIUDRNLS
COMPARING PREDICERED MAR ACHIEVEMENY (ORADE-BQUIVALENE
SCORS) POR xHS EIGHYH GRADE WITH iNiZ EIGHIH-GRADE

MAL ACHIEVEMERE (GRADE-EC'IVALENY SCORR)

A T S A SR I SN TR S A AN

Rank order Eighth-grade Predicted Rank change
pereon perason
1 a8 47 1
2 47 rd 8
3 36 19 a
4 2 28 1
5 1? 1 4
6 19 16 1
? 16 2 3
8 b1 4 2 2
9 a 41 11
10 20 1?7 5
11 3 a8 10
12 ] az 1
13 22 458 11
14 18 2 4
15 12 18 1
16 33 2 B
17 5 33 1
18 21 5 p 8
19 4 3 8
2 4] 12 5
21 2 6 )
22 13 4 a
23 11 11 ¢
4 45 13 2
25 14 46 1
26 48 14 1l
14 2? 14 0
28 ? k4 (4]
2 8 8 0
. ) 1l 9 0
4 10 i 1l
32 9 10 1

B e e e e e et~
Range of rank change g 10 to =11
¥ode I of rank changs z 1 =10
Mode II of rank chsnge = 0 =4 each
Hodes 111 of renk change » 2,3, 5 -2 each



It was then decided to try empirically some new approaches
based on the assumption that individuals do ae much learning in two
differsnt periods of time as the ratio of the lengths of those two
periods. These ratio products, which seemed to be approaching the
solution, were averaged and a certain observed value was subtracted

or added as necessary to approach the best sclutlon.



CHAPTER IV
THE MANIPULATION OF THE NEW FORMULA

In order that one may understand the manipulation of the new
formula, three samples, namely students 1, 26, and L9, have been
selected to illustrate the complete manipulative procedure. The for-
mula must be manipulated following definite steps so that the

desired results may be obtained.

I. FORMULA DEFINITIONS

2 = the actual score for the second grade achievement test in terms
of the grade equivalent.
N3 = the actual score for the third grade achievement test in terms
of the grade equivalent.
Nj, = the actual score for the fourth grade achievement test in terms

of the grade equivalent.

N8 = the actual score for the eighth grade achievement test in terms

of the grade equivalent.

Q
"

the calculated score for the eighth grade based on L N,

Co = the calculated score for the eighth grade based on 2 N,
C3 = the calculated score for the eighth grade based on N3,

Cg = the calculated score for the eighth grade based on the New For-
mula which will be demonstratively developed in this chapter.

C = current developed stage of Cg,
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32
the caloulated score for the eighth grade based on (01 02 83).
the caleulated scors for the aighth grade based on Hz which is
the sare as G3 tut vhich will have this new signature in order
to distingulish locationr in thelir use.
the calculated score for the eighth grade based on (2, 32).
(6;~8.70).
(02-1.67).
empirical derivations of constants explalned in the previous
saction.
the celenlated score for the eighth grade dased on the followe
ing: detsrmine 2nd , then ure the integer of the greater,

or . For the decimal porticn comdina the fractions of

and which sum 1s then divided by five ylelding the decimal
fraction. Combining the ealoulated integer and the calculated

decimal yields a mmbar to be reforred to asa .



II. MANIFULATION

First, determine the values of the following parte: X, N

2! 3'

By Gi, 02. 03, , which is the same as C,, and . These values

al
are shown for students 1, 26, and 49 as follows:

Yo. ¥, N, ¥ c, ¢, c,

(sm)) () (W) (6 Oy Ox)( Wy (:H, ¥)
l. 2.1 8.16 4.7 8.40 9.4 8.43 8.742 8,43 8.42
26. 3.3 3.30 6.1 13.20 10.2 8.80 10.73 8.80 9.9
49, 3.84 5.40 6.9 15.38 13.8 14.40 14.52 14.40 14.64

Second, determine the values of and which are 01-4.‘?'0

and 02-1 .67 respactively.

HO. 1. = 8.4'0-4.70 = 3-m Bnd. = 9040-1067 2 7.73
26, w 13.20-4.70 = 8.50 and = 10.20-1.67 = 8.53
49, = 15.36-4.70 = 10.68 and = 13.80-1,67 @12.13

Third, determine the value for . Using the higher integer,

or , the following integers would apply:

HO. 1. : 7
%- - 8
49 = 12

Then, for the decimal fraction combine the decimal portions
of and wvhich is then divided by five, (empirical derivation is

shown in previous section), such as the following:

nO' 1- .70 073 : 1.43 1-43 5 - .%6
26- -50 053 - -3 1.03 1-03 5": .mﬁ
49. 066 -13 - .?9 .79 5 - 9158

Combining these decimal fractions with the integers obtained
from above, the following valnes for ars obtained:

Fo. 1. = 7.286 No. 28, = 8,206 Fo. 49. g 12.158



Fext, determine the value of
by substituting the proper value for the symbol as was obtained from
above.

No. 1. [7.286 8.42 8.43 8.742 -2 = 32.878 -2 = B8.2195-2 = 6.22
4 4

No. 26. 8.206 9.9 8.8 10.73 =2 = 37.636 ~2 = 0.409-2 z 7.409
4 4

No. 49. 12,188 14.64 14.4 14.52 -2 = 55.718 -2 @ 13.9295-2 = 11.9295
4 4

Next, if any of the intesers in the above formmla { )
sre less than nine, (empirically derived as explained in previous
section), then nsdd one whole number to C for any and every unit of
valve below nine for which ’ ’ , er may fall. Thet is to
{imply that if the integer is 8 then one is added to C . 1If the
integer $s 7 the two is to be added to ¢ . This alsc ie to imply
that all integers, R . , and , are overating simmltaneously
to Increase the integer valune of ¢ . Therefore, 1f a 8.01,

= 7.53, and = 5.41 then the value of € will incresse one for
two for , and four for , which will give a total increased value
to of seven whole units. Observe this procedure on the sample
problems.
No. 1. (9=~ =2} (9 a1l) (9- =1) (9- 1) =85

It happens that all numbers in pamber one were below nine,

therefors the prrocedure is vold here and the 5 does not

count.

Fo. 26. (9- =1) (9- =0) (8- =1) (9- = =1) = 2 only.



X and X were the cnly ones below nine in valus.

Fo. 49. (9-0(z =3) (9=-Ra =5) (9~ Yz =6) (9- A=z ~5) = -18
Ihere were none below 9 in mumber in aumber forty-nine there-
fore the procedure is mull in forty-nine. But oburve the
three fourteens in this problem, numder forty-nine, namely
R ,{,and A. One is subtracted for each of these
fourtesns. Therefors, a total of three 1s subtracted in num-
ber forty-nine. Zhis gives a net result as follows:

¥o. 1. 6,220 g 6.22
This ie because all integers of (A +X » ¥ ,A wvere under nine
in velue in which case this rule does not apply.

Fo. 26. 7.4042 <0 = 9.409

Fo. 49, 11,929510 -3 g £.9295
The minue three obitszins becanse of the three fourteens. We
now have a valus for C{ as follows:

¥o. 1l. 6.22

Ho. 28. 9.409

Fo. 49, 8,9285
Following thie, check the integsr of (X with that of c; .

If -C 1is negative subtragt one from C .
If, on the other hand, (X =03 i8 positive, then add one to 0, .

Fo. 1. [o=7]-I[&
¥o. 2. [(X=8]-[0
Fo. 49. [o(=13)-[c;

€la 1 .°. Cp = 7.22; (6.2211 o 7.32)

9] = =1 .°. O = 8.409; (9.409-1 5 8.409)
8] s 4 .°. O = 8.9295; (B.9295%0 5 8.929)

The rsason no raise was made in number forty-nine was becsuse

all mmbers ( C{. %. \‘ .A) were twelve or above and the rule does
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aot 2pply at this range. If, on ths other hand «C 18 nsither
positive nor negstive then leave C at its current valune unnless cove
ered by the following step: observe and integers. If
then add one to the integer of C . If « doees not equal three
then no adding is done. Nelther is there any adding becsuse of the
fact that - = 3 1f £ 8 in their intsger portions only.

No corrections wers necessary because these rules were not applic-
able here as can be seen by referring to the completed models of

w2esC .

4
Therefore, the calculsted valune for the eighth-grade achleve~

nent as derived by the formmla, and so far corrected, is ss followss

Fo. 1. C g 7.22 XB s 7.39 ¢ -‘a - =170
Kﬂ- 26. c : 804‘09 ﬁs - 3.50 a .BB - ’0091

fhis brings us ¢ the final calculated point referred to as

Since the standard error of messurement between the predicted
and the actual scorss is .359 then 1t can be mssumed ¢t hat the scores
will ran in the following manner as far as reange is conoerned

about sixty-sight per cent of the time,

Predicted score Renge of score Actual (obtained)
68 % of the tine score

¥o. 1. 7.22 .359 = 7.B79 to 6.861 7.38

no- mn 80409 '359 - 80768 ’BQ 8-050 3.50

¥o. 49. 8.9205 389 E 9.2885 to 8.57085 8.60

This would imply that the individual's actual score then will
be somewhere between the higher and lower score about sixty-eight

per cent of the time and in these cases not more than sbout 3689



grade—-oquivalant years off.
I11. SUMMARY OF MARIFULATION

In short, the New Formula ie manipulated as follows: multi-
ply the grade-equivalent scores of the second, third, sad fourth
grades by such a ratio as the amount the grade level of the student
would bs raired to the integer 8, for example, 45’2 =C 3 ss - 3

and N, 3 Oz. Find the average of these three values (432 33 2% 4)

3

which gives us a fourth value, Delta. PFor a quantity to be known
as Beta add 383 H’z. To derive one other varisble, subtract 4.70
from 0 (C =4.70) and 1.67 from C (02 «1.67) vhich produces two
mumbers. 3slect the larger integer of these two mmbers as the
integer of the variable. For the decimal fraction comdine the dece
imal fractions of (C =4.70) and ((32 «1.67) which is then divided
by five. This comdination of integer and decimal fraction 1s Alpha,

Rext, divide the sum of Alpha, Beta, Gamms, and Delta by four
then subtract two, «2, vhich is then called

4
or the estimated calonlation of the eighth-grade score. %o C add

one unit for each number of units that . +« ¢+ 8nd are below
nine in valne. This does not hold if » N » Or are all
bolow nine. 7o this value subtract one unit for each time »
+ » and are fourteen or above. Now compare the present O
vith Alpha. Change the integer value the amount and direction as

in the differences in integers between C and Alpha. However, Af



Beta, Garma, 2nd Delta are not equal and Beta minus Alpha ylelds
three, add one to C . Thie produces GB which 1a the calenlated
score for the eighthegrade achievement test as determined by the

Metropolitan Achievement Test or purportedly, any other achieve-

ment test.



CHAPTTZR V
SUMMARY AND CONCLUSICES

ihe main purpose of this study was to determine the relation=
ship between the grade equivalent scores of the second, third, and
fourth grades of the Metropolitan Achievement Tests (MAT) and the
eighthegrade scoreszs of the esame MAT test for use in predicting suce
cess in subsequent achievement tests as found on file at the Moxee
High Schocl. Achlevemsnt-tests scores are assumed to be reasonably
valid indexes of at leaset academiec achlevament during school years.
They are frequently.found to correlate quite substantially with
teachers' grades when factors other than academic accomplishment
are removed.

A second purpose that developed during the study was to deter=
mine a more suitsble method of predicting the eighth-grade acore by

use of the same teats,
I. SUMMARY

The independent variables chosen were the achievement-tests
scores of the second, third, and fourth grades on the Metropolitan
Achievement Tests {MAT). iIhe dependent variable used was the eighthe
grade score by the same student on the MAT. ithe students having
taken the MAT tests for the eighth grade during the year 1956 were
chosen as the study sample with students from the classes of 1952,

and also, 1953, 1954, and 1955 being uvsed as a varification group.
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Form S was taken by the sample group at the end of their eighth grade.
Orade-equivalent scores at the second, third, fourth, and gighth
grades were obtained from the orizinal tests kept on file in the prine
cipal's cffice at Moxee Figh School. The grade-egquivalent scores were
used in the ecommtations,

The study sample group wag composed of fifteen students whe
were selected on the basis of having had on record the MAT tests for
all the grades -- two, three, four, and eight. The study group was
found to be higher in achievement than the national norms due to the
higher group found in high school than the gensrzl grade school
group; hence, it is reascnable to state that the correlations odtalned
in this atudy are slightly attemated due to the restrictions of the
range.

Pearson product-moment correlstions wsre computed betwaeen
grades two and grade three with the value of grade eight class order
correlations aleo computed. PFor the original sample of fifteen, the
class rank ordar eccefficlients were rho 28 g 568, tho .557, and
rhe  .B14,

For the verifying sample of thirty-two the class rank order
coefficients were: rhoas L8432, rhom 582, mm@ 7. A
mltiple regression coefficient was commuted for the elighth grade
based on the correlation coefficients of the second and third grades
vhich ylelded ra.as 427. Thias wns for the total population eof

forty=seven which was the dinding of the s~mple and verifying group.

The following r's vere found for this total group: r 394,

3
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r 401, and r o 239,
b} 418

This left room for improvement since individual persons conld
ba tied down neither to reasonably exact c¢lass rank order nor to
achievament score. Therefors, a formuls was ecpirically developed

which produced on the original sample of fifteen an r «926 and
o8

rhoca «978. The verifying ssmple of thirty-two ylelded rce 864

d rho 852,
an c8

The combining of the sample snd verifying groups, a sample of

forty=saven ylelded rBc

these are all vell sbove the 1 per cent level of confidence

+865, and rhosc .582.

and of such high magznitude as to suggest thelr important value forb
individual and group prediction if the formula holds in replications

of this study,
II. CONCIVSICN

At Moxee Central School the achisvement scores for the pri-
mary and lower intermediste grades ars falr predictors of eighth-
grads achlevement, but for individusl prediction the class rank
order and the exact achievsment score cannot be predicted with much
confidence espscially when the futurs of the individual is at stake.
However, the formuls develoned in this thesle seems to be more capas
ble of rredicting the class rank order at its poorest, the limits of
ona guartile and the achlievement scors with the greatest error within
twelve months and with a standard error of measurement of .47 years.

Group predictions conld feasibly be mede if cauticn wers used.
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Individual prediction should not be attempted until a greater veri-
fication of this procedure has been made since the sample of forty-
seven 1s rather small.

The study points to a need for further correlation studies at
schools other than the one studied and in other locations to deter=
mine if the formula can stand up under varied conditions. It is
under such varied conditions that the formula must be tested in order
that it can be confidently relled upon for the prediction of place-
ment for an individual.

Thie formula should alse be applied to other achievement tests
than MAT to determine if it has broader application.

If thias is to be used, its best results can probably be
obtalned when tied in with the mathematics and guldance departments
of the high school which can be used to manipulate the mathematical
procedures. Only when a counselor can confidently predict an indie
vidusl's success in later grades can he have a long range value to

the student 1in the need of guidanees and specisl instruction.
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TABLE V

RAMK ORDER CF ORIGIWAL SAMPLE OF PIFVTEN SIUDRNLS CCMPARING:
SECOMND GRADE MAY ACHIZVEMENY (GRADI-EJTIVALEN: SCORE)
WILH RIGHIR-GRADE MAY ACHIEVIMERT
(CRADE-RQUIVALTING SCORE)

promem—— — emstosiommmesisnt
rooemee e

Order of Second-grade Eighth-grade Rank

rank person parason change
1 44 35 5
2 43 43 0
3 42 28 6
4 40 30 4
5 29 42 2
6 35 24 6
K4 2 24 0
8 30 44 7
9 28 39 4
10 26 40 6
11 25 22 3
12 24 23 1l
13 23 2b 2
14 22 26 4
15 16 16 0

Range of rapnk order change = 6 to =7
Mode I of rank order change = 0, 4, 6§ =3 each

Mode 11 of rank order change = 2 =2 each

46



TARLE V1

AAKK CRDIR OF 4HE YERIFYIWG SAVFLE OF aHIRLY-aWO S&UDERLS
CCMPARINRG SECOND GRADZ MAL ACHIEVEMENL (GRADE@E%?IVALERT

SCORE) WISH EIGHiH-GRADE MAY ACHIEVEMEND

(GRADE=-EQTIVALENE SCORE)

47

Order of Second-grade Eizhthegrade Rank
rank person person change
1 47 38 4
2 46 A7 1l
3 45 36 4
4 41 29 7
5 a8 17 12
6 37 19 9
7 36 16 9
8 a3z 37 2
9 32 31 1l
10 2l 2 4
11 29 3 19
12 14 6 15
12 21 32 4
14 20 18 4
15 19 12 3
16 18 33 8
17 17 5 11
18 16 21 5
19 14 4 10
20 13 41 16
21 12 2 10
22 11 13 2
23 10 11 1
24 9 45 21
25 8 14 6
28 7 46 24
27 6 27 15
28 4 7 b
29 4 8 4
30 3 1 2
31 2 10 8
32 1 9 8

Range of rank order change = 19 to -24
I of rank order change = 4-6 sach
I1 of rank order change = 2-4 each
I11 of rank order change = 1, 8-3 each
IV of rank order change m 9, 15=-2 each

Mode
Mode
Mode
Mode



IARLE VII

RAYE ORDZR CF .HE XCiAl SAMPLE OF PORIY-SEVEE SaUDINIS
COMPARIYG SSCOND-GRADE MAL ACHIEVIMENE (GRADE
EQIVALAYL SCORT) WILE EIGHUH-GRADE MAY
ACHIEVEMTNL (CRADI-ZVIVALENEY SCORE)

I

Order of Second=-grede B ghth-grade Rank
rank person person change
1 47 5 12
2 46 42 3
3 45 28 1?7
4 44 0 14
5 42 a8 ]
8 42 42 0
7 41 47 6
8 40 36 4
9 9 29 10
10 28 1?7 21
11 a7 19 18
12 36 16 20
12 35 37 2
14 24 3l 3
15 33 2 13
18 32 24 8
17 31 34 3
18 30 44 14
19 29 3 26
20 28 3s 11
21 27 40 13
22 26 5] 20
23 25 32 ?
24 24 18 6
26 23 12 11
28 22 33 11
27 21 5 16
28 20 22 2
29 19 21 2
30 18 4 14

Renge of rank order = 37 to -26
Mode I of rank change = 3, 13, 14=4 each

Mode II of rank changs = 11, 20-3 each



TARLZE VII (contirmed)

Order of Second-grade Bighthegrade Ranle
rank Tarson person change
ki 17 41 24
32 16 2 14
33 15 22 8
34 14 13 1
as 13 11 2
36 12 45 33
a7 11 14 3
28 10 25 15
39 9 46 37
40 8 27 19
4] ? 7 c
42 6 26 o)
43 5 15 10
44 4 8 4
46 1 1l 2
48 2 10 13
47 1l 9 13

Bange of rank order = 27 to =26
¥eds 1 of rank chanre = 3 12, 14-4 sach
¥ods Il of rank chance = 11, 202 ench

49



TARLE VIII

RANK ORDIR OF THE ORICINAL SAMPTE OF PIFTIEN STTDINTS CCVPARING

THIRD GRADE MAT ACHITVIMUNT (ARADI-BYTITALENT SCORT) WITH
TIGHTH GRADT MAT ACRITYIMIET (CRADE-SJTIVALZYT SCORI)

Crder of T™hird~-grade Eighthezrade Rank

rank person verson change
1 44 35 5
2 30 43 1
3 43 28 6
4 40 0 2
5 ao 42 3
6 a5 24 4
7 4 4 0
B 42 44 4
9 28 29 4
10 4 40 6
11 26 22 3
12 23 23 0
1z 25 2B 0
14 22 26 3
15 15 15 0

Rank change range = 6 to =6
Yode I = O-4 each

Kede I1 = 3, 4-3 each

Mode II1 a 6~2 each
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LARLE IX
RANK ORDZR OF 1HT VERIFYING SAMPLE OF JHIRLY-4WC S.UDENLS COMPARING

LHIRD GRADE MAX ACHIRVIMEML (GRADZ-RQTIVALZINY SCORE) WIUH
SICHLH GRADE MAL ACHIWVAMINA (GRADE-ZQUIVALANL SCORE)

il

Order of ihird-grade Tlshthegrade Rank
rank person person change
l 46 38 5
2 37 47 l
3 47 36 1
4 36 29 1
5 29 17 13
6 a8 19 3
7 32 18 14
8 45 37 6
9 19 3l 5
10 18 20 3
11 6 3 20
12 a3 -] 1l
13 20 32 6
14 21 18 4
15 5 12 9
16 21 a3 4
17 41 b 2
18 17 2 2
19 11 4 1l
20 4 41 3
21 16 2 11
22 9 13 6
23 14 11 4
24 12 45 186
25 10 14 2
26 7 46 20
27 8 27 2
28 13 7 2
29 27 8 2
30 1 1 0
2l 3 10 6

Rank change range = 20 to =20
Mode I = 26 each

Mode II = 1=5 each

Mode I11 = 8-4 each

Meode IV = 3, 4a3 each



LATLE X

BAYE ORDIR OF 4F% L0zl SAMPLR CF PORAV-SWVIY S.UDENES
COMPARI™: iPIRD GRADT MAL ACHIZVRWINE (GRADE-
RIVALZNL SCORE) WILH RIGHIN GRADE MAX

ACRIZVZMENE (ORADR-RGTIVALENE SCCRE)

Order of ihlrd-grade B ohth-grade Rank
rank . person verson change
1 48 3B 18
2 Y4 43 B
3 44 28 2
4 47 0 2
] a8 a8 6
[ 0 43 15
7 43 47 3
8 40 36 2
9 29 29 0
10 ZB 17 22
1 32 19 2
12 45 18 23
12 19 37 11
14 18 3 8
15 ] 0 ]
18 33 24 B
17 35 34 1
18 24 44 15
19 3 a 28
20 20 =9 4
A 42 40 12
2 31 8 7
23 28 32 12
24 24 18 10
2 28 12 14
26 23 33 4
27 L] B 0
a8 2 22 b §
28 22 a 1

Bank change range = 38 to =26

¥ode I of rank changs = 0-5 sach

Mode II of rank change = 1, 2-4 each

Hode III of rank change = 5, 7, 15«3 each

Mode IV of rank change = 3, 6, 8, 10, 11, 16-2 each



TARLE X (contimed)

53

Order of Third-grade B shthegrade Rank
rank person parson change
20 21 4 4
1 41 41 0
32 17 2 156
33 11 23 7
34 4 13 9
35 18 11 2
36 9 485 24
37 16 14 l
38 14 7] 10
39 12 46 38
40 10 27 4
4) 7 7 0
42 8 26 16
43 13 15 6
44 27 8 2
46 1l 1 0
46 3 10 6
47 2 9 11

,;
|

Bank change range = 38 to =26

Mode I of rank change = 0-5 each

Mode II of rank change = 1, 3-4 each

Mode III of rank change = 5, 7, 16=3 each

Mode IV of rank change = 3, 6, B, 10, 11, 16-2 each



TABLE X1

BAFK ORDTR OF YHE ORIGINAL SAMPLE OF FIFYEEN SiUDENYS
COMPARING POURLH GRADE MAY ACHIEVEMENT (GRADE-
EQIIVALENY SCORE) WILH TICHYH GRADE MAZL '
ACEIEVEMERZ (GRADE-EQ'IVALENY SCORE)

2

S RSN I R e

Order of Fourth-grade Blghthegrade Rank
rank person person change

1 39 a5 <]
2 44 43 2
3 24 28 ]
4 43 30 1
5 0 42 5
6 36 24 3
7 40 34 4
8 28 44 ]
9 4 29 8
10 42 40 3
11 22 22 0
12 23 23 0
13 26 25 1l
14 25 26 1l
16 18 18 0

Range of rank ordesr change = 5 to =8

¥ode I of rank order change = 0, 1, 5-3 each
HMode 1I of rank order change = 3-2 each



1ARLE XII

RAFK ORDZR OF 4HE VIRIPYING SAMPLE CF LFIRIT-iWO

SYUDENLS COMPARING TOURIH GRADEZ MAY ACHIRVEMENY
(GRADE-RQI'IVALEY. SCORE) WILF SICFuH GPADE MAY
 ACHIEVIMENY (GRADE-SQUIVALENY SCORE)

— ora
o— p——

1]

o i m——_a—ae
oy e —ve

Order of Fourth~grade B ghth-grade Rank
rank person person change
1 46 38 9
2 47 47 0
3 20 28 2
4 37 29 ‘1
5 26 17 3
6 2 19 11
7 32 16 10
8 1?7 a7 4
9 2 3a 2
10 28 20 2
11 31 3 14
12 20 6 3
13 18 32 (]
14 46 18 1l
15 6 12 12
16 41 33 4
17 16 8 4
18 4 2 9
19 19 4 1l
20 33 41 4
21 B 2 156
22 27 13 4
23 14 11 1l
24 11 45 10
26 3 14 2
26 13 46 5
27 12 a7 5
28 7 7 0
29 1l 8 ]
0 9 1 1
31 8 10 1
32 1o 9 2

Range of rank order change = 14 to =15
Mode 1 of rank change = 1, 2-8 each
Mode 11 of rank change = 4-4 each

Mode III of rank change = 3-2 gach
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LABLE XIII
RANK ORDZR OF 4HE TOLAL SAMPLE OF FORIY-SEVEN SiUDENY'S
COMPARI¥G FOURIH GRADE MAY ACHIZVEMEZNY (GRADE-

BQIVALENG SCORE) WINE RIGHIH GBADE AR
ACHIEVAMENE (GRADE-EQTIVALENL SCORE)

ey

Ordear of Fourth-grade Blghthegrade Rank
rank person person chan,
1 46 a5 14
2 47 43 ]
3 39 28 18
4 44 30 6
B 29 28 12
6 34 42 19
7 43 47 5
8 a7 26 1l
9 38 29 4
10 0 17 3
11 2 19 19
12 32 16 18
pc 17 37 5
14 21 31 4
15 35 X 4
16 40 24 ?
17 28 34 11
18 3l 44 14
19 20 3 19
20 18 39 w7
21 28 40 5
22 45 6 2
23 24 a2 11
24 6 18 4
25 42 12 18
26 41 a3 B
27 22 5 B
28 16 22 1

Range of rank order change = 19 to =38

Mode I of rank order change x 1-8 each

Hode II of raank order change = 2, 5-6 each
Mode II1 of rank order change = 6-5 each

Mode IV of rank order change = 4, 14, 19-32 each

Mode V of rank ordsr change = 11, 16-2 each



TARLE XII1 {continued)

87

o — ———"
e ——

3

Order of Fourth-grads 2 ghith-grade Rank
rank person person change
29 4 21 15
0 19 4 1
3 23 41 :]
a2 22 2 21
33 5 23 1
34 27 13 8
35 14 1 2
36 25 45 14
7 11 14 2
38 3 25 1
29 25 48 a8
40 13 27 6
4] 12 7 1
42 7 26 6
43 1 15 1
A4 15 8 2
45 9 l 2
46 8 10 1
47 10 9 2

Range of rank order change = 19 to -38

Mode I of rank order change = l-B sach

¥ode Il of rank order change z 2, B-8 sach
Hode I1l of rank order change g 65 each

¥Mode 1V of rank order change o 4, 14, 19-2 each
Mode V of rank order change g 11, 16-2 each



LABLE XIV

RA¥K ORDZR OF ORIGIRAL SAMPLE OF PIPYTIN SuT'DUNLS COMPARIEG
'SZCOND GRADE BAx ACHISVEMENY (ORADR-TITIVALRNY
SCOPES) WIaF 4FIRD GRADE WAL ACHIBVEMINY
(ORATE.BQUIVALEF: SCCRES)

{rder of Sacond-grade il rd-grade Rank
rank person person change

1 44 44 0
2 43 30 6
) 42 43 1
4 40 40 0
5 29 39 o
6 35 35 0
7 24 34 1
8 30 42 8
9 28 28 0
10 26 4 2
11 25 26 1
13 24 a3 1l
13 23 a5 2
14 22 22 0
15 15 16 )

epens
—

I
14

Range of rank order change @ 6 to =8
Hode I of rank order change = D=8 esch
Mode Il of rank order change = l-3 each

¥ode III of rank order change g 22 each
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LABLE XV

RANK ORDER OF LH® YRRIFYINS SAYPLE OF ABIRIY..¥C SiTDENLS
CCM?ARIYG 3ECCYD GRADY MAL ACHITVEMERL (GMDE-
EQ‘I‘!AL‘?'F& SCORZ3) WILH IYIRD GEAD@ 5.9
ACHIEVENENL (GF&U"I—?@I?ATERX SCCWS)

Order of Second-grade ihird-grade Rank
rank peTraon ~ person change
l 47 46 1
2 48 37 4
3 45 47 2
L} 41 36 3
8 I8 29 ]
6 37 38 1
7 38 32 2
8 32 45 5
9 32 19 8
10 b3 § 18 8
11 29 8 16
12 27 23 4
13 21 20 1
14 20 n 4
15 19 5 12
18 18 pea § 3
1?7 17 41 13
18 16 17 1
19 14 11 3
20 13 4 9
A 12 16 3
22 11 9 2
23 10 14 4
24 9 12 3
25 8 10 2
26 7 7 0
27 € 8 2
28 B 12 8
29 4 v 17
30 3 1l 2
31 2 a 1l
32 1l 2 1l

m_ a? rank ordey 5&5&3 = 53 to -T'?
Mode 1 of rank order change = 1, 2.6 each
¥ode Il of rank order change = 3-8 each
Mode I!l of rank order chanss . = 4=4 asch
Hode IV of rank order changs = 6—3 each



LABLE XVI

RANK ORDAR CF 4HS 1O4AL SAYFLE OF FORLY-SEVEN SLUDER4S

COMPARING STCOND GRADE MAx ACHIZVIMINZ (CRAD?-
EQIVALENL SCORKS) WILH iHIRD GRADE MAX
ACRIRVEMENY (GRADZ~EQIIVALYNY SCORES)

s

Order of Second-grade ihird-grade Rank
rank person , person change
1 47 48 1
2 46 a7 9
3 45 44 1l
4 44 4% 3
5 43 38 7
6 42 30 12
4 41 43 2
8 40 40 0
9 a9 29 10
10 28 38 0
11 37 2 5
1z 36 45 9
13 a5 19 16
14 24 18 16
15 a3 8 .14
16 32 9 7
17 21 as 4
18 20 A 4
15 29 a3 4
20 28 20 8
2 a7 42 15
22 26 A 5
23 28 28 3
24 24 4 0
25 23 26 3
26 22 23 1l
27 21 5 16
28 20 25 5

Range of rank order changs = 27 to -24
Mode I of rank order change = 3-8 each
Mode II of rank order change = 1, 4-6 each
Mede III of rank order changs = O, 2-4 each

Mode 1V of rank ordsr change = 5, 16-3 each
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TARLE X¥I (continued)

Ordar of Second-grade hird-zrade Rank
rank pereon pareon change
29 19 22 3
0 18 2 3
21 17 4} 24
22 16 17 1
33 15 11 4
34 14 4 1o
36 13 16 3
36 12 9 3
37 11 18 4
28 10 14 4
28 9 12 3
40 8 10 2
41 7 7 0
42 6 8 2
43 B 13 8
44 4 4 a3
45 3 1 2
46 2 3 1
47 1 2 1

™

Range of rank order change = 27 to -
¥ode I of rank ordsr chanre g 3«8 sach

¥ode I1 of rank order change 2 1, 4.8 each
Mode I1I of rank order changs = 0, 2«4 each
Yode 1V of rank erder changze z 5, 16-3 each
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€ABLE XVIX

RANE ORDEZR OF 4WE ORIGINAL SAMPLE OF PIF4ZEN SiUDENLS
COKPARING XHIRD GRADE MAX ACHISVIMIEL (ORADE-
BPIVALERY SCORT) WIEH FOURLHE GRab2 waz

ACRIZVEKENL (ORADR-EQJVIVALENL SCORE)

LS L

B e

Crder of ihird-grade Pourth-zrade Raxk
rank . person person change
1 44 9 4
2 n 44 1l
z 4% 24 4
4 40 43 1l
L] i) X 3
8 a6 s L8]
7 34 40 3
L 42 28 1l
9 28 24 1l
10 b ) 42 2
11 28 a2 2
12 23 23 0
13 a8 26 2
14 22 25 1
15 15 15 0

Bange of rank order change = 4 to -3
Mode 1 of rank order change = 1-5 each
Mode II of rank ordsr change z 0, 3=3 each
Hode III of rank order change = 2, 4-2 each



TABLE XVIII

PAFE ORDER OF IWE VZRIFYIEC SANFLE OF (RIRIY-iWO SIUDRN.3

COMPARING LHIRD GRADE MAL ACHIZVIMERL (GRADE.
RQ'IVALENE SCORB) WIsH FOURH GEADE MA%
ACHIEVEMEN: (GRADE-BQ'IVALRNY SCOFE)

IS L

LS

e € s, P O e e 0 PP b 0P A A o e Ao

Order of ihird-pgrade Fourth-grade Rank
rapk nerson parson change
1 46 46 o]
2 3?7 47 1
3 47 28 2
4 a8 a7 2
5 29 36 1
8 8 2 28
7 22 32 0
8 45 17 10
9 19 2 7
10 18 a8 4
11 ] n 2
12 33 2 1
13 20 18 3
14 3 45 6
15 5 8 4
18 a 41 1
17 4] 16 4
18 17 4 2
19 11 19 10
20 4 33 8
2 18 B 8
22 9 27 7
23 14 14 4]
24 12 11 5
2 10 3 6
26 7 13 2
27 8 12 3
28 13 7 3
29 27 l 1
0 1 9 B
a 3 8 4
32 2 10 ?

Range of rank order change = 26 to =10
Hode I of rank order change g 1, 2«5 each
Mode II of rank order changze a 4=4 esch
¥ode 111 of rank order change 2 0, 3, 6, 7-2 each
Hode IV of rank order change = B, 10-2 each



1AELE XIX

RAFK ORDZR OF 4HE iCiAL SAMPLE OF FORIY-SEVEIR SiUDINIS

COMPARING ZHIRD GRADE MAX ACHIEVEMENE® (GRADR-
BQIIVALING 5CORE) WILH PCURLH GRADE MA%
Amrwmmx (GRADE—?QIIVALEM SCORR)

Order of ihird-grade Fourth-grade Rank
rank . bperson parason change
1 48 46 0
2 a7 47 2
3 44 39 13
4 47 44 1
b 36 29 4
6 0 34 12
7 43 43 0
8 40 a7 8
9 29 38 4
10 28 30 4
11 a2 2 36
12 45 32 1
13 19 17 19
14 18 2 16
16 B 35 2
16 39 40 8
17 a5 28 7
18 34 31 4
19 a3z 20 1
20 20 18 6
21 42 28 2
22 3 45 10
23 28 24 1
24 24 8 9
25 26 42 4
28 23 41 5
27 5 22 2

Range of rank order change = 38 to -17

Mode I of rank order change = 4-7 each

Mode II of rank ordsr change = 2-8 each

Mode III of rank order change = 1-5 each

Mode IV of rank ordsr change = 6, 7-4 each

Mode V of rank order change = 0, §, 8, 9, 10, 11, 12-2 each



TARLE XIX (continued)

66

Order of Third-grade Fourth-grade Bank
rank person person changse
28 26 16 7
29 22 4 -]
30 21 19 17
3l 41 33 12
32 17 23 6
33 11 5 8
A 4 27 10
35 16 14 3
36 9 26 11
a7 15 11 4
38 14 3 8
39 12 25 11
40 10 13 3
4] 7 12 2
42 8 7 1
43 13 1 2
44 27 15 7
45 1 9 9
48 3 8 4
47 2 10 7

£

—
——

Range of rank order change = 36 to =17

Mode I of rank order change = 4-7 esach

Mode II of rank order change = 2-8 each

Mode II1I of rank order change = 1-5 each

Mode IV of rank order change = 6, 7-4 each

Mode V of rank order change = 0, 5, 8, 9, 10, 11, 12-2 aach



TARLE XX

RAYY ORDEIR OF IWT CRICINAL SAWPLY OF FIPSRAN SOUDENLS
COMPARING 32COND GRADY MAY ACHIZVEMENG (GRADE.
TPITALENL SCOTT) WILR POURSH ORADE ¥aAd
ACHIZVZMI¥: (GRADB=%F'IVALINE SCORE)

66

Crder of Second-grade Pourthegrade Rank

rank pearaon varson change
1 44 39 4
2 43 44 1
3 42 34 4
4 40 43 2
5 29 30 3
6 35 35 0
7 34 40 3
8 30 28 1
9 28 24 3
10 26 42 7
11 25 22 3
12 4 23 1l
13 23 28 3
14 22 26 3
15 15 15 0

Range of rank order change o 4 t0 -7
Mode 1 of rank order change = 3«8 sach
Hode 11 of rank ordar chage = 1-2 each
Moda III of rank order change g (-2 each



67
$ABLT XK1

BANX ORDAR OF 4H? VREIPYING SAMPLR OF SRIRiY=iW0 SaUDEELS

COMPARING SECOND GRADS Max ACHIRVEMINZ (GRADE-EQIVALERE

SCORE) ' WIid FOUWH CRADE WAL a&sszmm&
(oRADE-EFTIVALENL $C0KR)

L

x

L+

p————— " o —

Order of Sscond=prade Pourth-grade ,
rank person person change
1 47 46 1l
2 46 4% 1l
3 45 29 8
4 4 a7 2
] 8 36 2
& a7 2 -3
7 38 22 2
8 23 17 -]
g 22 21 4
10 b3 4 I8 5
n 29 A 1l
12 27 2 2
12 21 18 3
14 20 45 1
15 1¢ ] 12
18 18 41 12
1?7 17 18 1l
18 16 4 11
19 14 19 4
20 1z 23 12
2 12 5 7
22 1 27 16
23 10 14 4
24 9 11 2
25 8 3 L1
28 7 12 &
27 6 12 8
28 b ? 2
29 4 1l 3
30 3 ) 6
b3 | 2 8 6
32 1l 10 9

A T R R SRR S R TR S R T Y
Hangs of rank order change = 25 to -12
¥ode I of rank order change = 26 each

Moda II of rank ordsr chenge o 1. 6«4 anch
¥ode 111 of rank order change a 12-3 sach



£ABLE XX11

RAFE OEDER OF sHE® 20%AL SAMPIE OF FORJY-SBVYEY SiUDEEIS
CORFPARING SRBCOND GRADE MAY ACRIEBVAMENL (GRADZ-
BQIVALING SOCRE) WIiH FOURGH GRaDE Mad'

ACHIEVEMINY (ORADX-S1vALZNs 38ORZ)

Order of Second-grade Pourth-grade Rank
rank parson rerson change
1 47 48 1
2 458 47 b |
3 45 39 6
4 44 44 8]
5 A3 29 14
8 42 34 8
? 41 43 2
8 40 .Y 4 3
9 29 36 .
10 a8 20 8
11 .14 2 25
12 28 32 4
13 a5 17 18
14 x4 21 13
15 33 35 2
1.} 3z 40 8
17 2 38 7
18 30 3 1
19 29 20 9
20 28 18 10
2 7 28 1
22 28 45 19
23 25 24 1
4 24 8 18
25 22 42 19
28 22 41 19
27 21 22 1
28 20 16 4

Bange of rack order change =

35 to -19

Mode I of rank order change = 1-9 each

Hode Il of rank order cksnpe g 6, 7, 8, 19=3 esch

¥ode III of rnuk order changs = 0, 2, 3, 4, 5, 10, 13, 14, 186,

18=2 each



TARLE XXII (continuned)

&9

Order of Second~grade Fourth-grade Rank
rank PETEon parson change
29 19 4 15
20 18 19 1
31 i7 33 18
32 16 23 7
33 16 5 10
54 14 a7 13
36 13 14 1l
26 12 26 14
a7 11 11 0
38 10 3 7
39 ] 25 16
40 8 13 5
41 7 12 5
42 6 7 1
43 5 1l 4
44 4 16 11
45 3 9 8
46 2 8 ]
47 1 10 9

Bange of rank order change ¢ 356 to -19

Hode I of rank order chenge = 1-9 each

Mode 11 of rank order change = 6, 7, 8, 19-3 sach

Mode III of rank order change = O, 2, 3, 4, 5, 10, 13, 14, 18,
18-.2 each



TABLE XXIII

Ea¥K OEDER CP 4HE ORIGIRAL Sa¥PLy CF PIIEEE SiUDINLS
COHPARING IFLBLLIGENCR JUO&1%Wi WILH BIGHLH GRADE
MAL ACRIBVIHENED

Order of I. Q. verson Elghthegrade Raank
rank ' person change
1l . 28 8
2 b o 20 L]
3 44 432 3
4 2 47 1
L] 47 k31 1
8 42 2 1
7 20 44 4
8 48 6 8
9 28 32 1
10 a2 & 9
11 27 45 3
12 15 46 4
13 8 v 2
14 45 15 2
156 10 10 o)

Range of renk change = 8 to -9

Hode I of rank change = l-4 gach

¥ode Il of rank change = 0, 2, 3, 4=2 sach
= .534



TARL® XXIV

RANK ORDER CF TREZ YARIFYING SA¥PLE OF THIRTY-TWO STIDENTS
COMPARIVG IWTRLLIGINCE JTOTISNT WITH RIOHTH GR:LDER
MAT ACUITVIMgVY
(Pwo versons not reporting)

Order of I. Q. person Bighth-grade Rank
rank person change
1 35 35 ¢}
2 34 43 4
3 a a8 9
4 22 36 13
5 37 29 13
6 4z 17 15
7 41 k.vd 2
8 39 24 8
9 23 34 ?
10 3 2 0
11 40 39 3
12 a8 40 1
13 11 18 6
14 24 12 1
15 12 33 8
16 4 22 12
17 36 21 14
18 29 4 2
19 18 41 12
20 23 2 8
21 17 23 1
22 8 1z 4
23 26 11 10
24 14 14 0
25 1l 25 4
26 13 7 4
27 9 26 4
28 2 8 6
29 25 1 4
20 4 9 3
31 - — —
32 - - ——

Range of rank change = 14 to =15
Mode I of rank chsnge - 4-6 each

Yode II of rank change = 6=4 each
Mode III of rank change = 1-3 each
Mode IV of rank change = 12, 13-2 each

: -644



TAFLE ¥XV

RAFE OUDER 0P TFT TOTAL SAPLT NF PORTY-SHY/IE STIDTXTS
CONPARING INTRIIICZNCE POTIRNT YITE TISHTH CRADS
MAT ACRYIGVIMRYT
{(Two nersons not ravorting)

72

Order of ‘1. Q. person B ehth-grade Bank
TR nerson change
1l 35 a6 4]
2 34 4 ?
3 21 28 4
4 22 30 3
& kv a8 13
6 5 42 10
4 30 47 8
8 44 a8 18
9 4z 29 17
10 141 17 20
11 39 x7 8
12 a3 31 1l
12 al 20 ]
14 2 24 7
156 47 4 13
18 42 44 8
17 40 3 3
18 38 9 ?
19 20 40 2
X 11 8 16
2 24 32 10
22 12 18 6
23 4 12 1
24 36 33 12
25 46 5] 19
26 29 22 22
a4 28 21 24

Fenge of rank chsnge s 24 to =24

Mode I of renk change = 3-6 each

Hode 11 of rank change = 6-5 each

Mode III of rank change = 13-4 sach

Mode IV of rank change = 1, 5, 10, 12, 19, 24.2 each
= .668



TABLE YXV (continmed)

— acm— ———
m—— — o

Order of I. Q. verson Pipghth-grads Rank
rank nerson change
28 18 4 5
29 23 41 19
20 17 2 13
31 32 23 2
32 7 13 8
23 15 1 13
34 8 45 3
a5 26 14 2
36 8 25 8
37 45 46 12
38 14 27 6
39 l 7 6
40 13 26 B
41 10 18 7
42 9 8 8
43 2 1 4
44 25 10 3
45 7 ] 3
46 - - —
47 -— -— -—

Range of rank change = 24 to -4

Mods I of rank changs = 3-8 ench

Mode II of rank change = 6=5 each

Mode IIl1 of rank change = 13-4 each

Mode IV of rank change = 1, 5, 10, 12, 19, 24=2 each
= .668



TARLE XXVI

RAXY ORDER OF THT ORICIXAL SA¥PLZ CF PIPPZEY STDIFTS
COMPARING PREDICTZID MAT ACHIBZVIMENT (GRADE-
BLIVALENT SCORE) WITH THZ SIGHTH GRADE MAT

ACRITVIMENT (CRADE-EQTIVALEET SCORZ)

Order of Fredicted Blghth-grade Rank
rank parson poreon change
1 35 35 0
2 42 43 0
3 0 28 2
4 A o 1
8 28 42 l
6 42 24 8
4 40 24 3
8 29 44 1
9 44 39 1l
10 23 40 a
11 22 22 ¢}
12 24 23 2
13 28 25 1
14 25 26 1
15 15 18 0

Range of rank order change = 6 to =3

Mode I of rank change - 1-8 each

Mode 1I of rank change = Owd esch

Mode III of rank change = 2, 3-23 each
= 09782



TABLEZ XXVIX

RAYK ORDEIR OF THE VIRIFYINS SAFLZ OF THIRTYI-TWC STUDINTS
CONPARIEG PRYDICTZD MAT ACHIZVZWEINT (CRADS-SL IVALLYT
SCCRE) WITH THE 2IGHTH GRADE MAT ACHIEVEMERT
(GRADB.ZITIVALZNT 3SCORR)

Order of Fredicted Elghthegrade Bank
rank Terson person change
1l 47 a8 10
2 .y 47 1l
3 19 b 1
4 36 29 3
5 n 17 B
8 16 19 3
7 29 18 1
8 2 7 8
@ 41 b3 § 4
10 17 2 2
11 38 3 8
12 a2 -] e
13 45 32 1
14 21 18 1
15 18 12 5]
16 2 23 1
17 33 4] 1
18 8 b1 § 4
19 3 4 3
20 12 41 n
21 6 2 5
a2 4 13 2
23 11 11 o}
24 13 45 11
2% 46 14 1l
28 14 46 b
27 27 a7 &
] 7 7 0
22 8 8 0
30 9 1l 1
b3 § 1 10 1l
32 10 9 2

Range of rank shangs z 10 to-11
Hode 1 of rank change g 1-10 each
Kode II of rank change = O=4 each
Mode 1XI1 of rank change g 2, %, 5=3 esach
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TABLE XXVIII

RAXE ORDER OF THZ TOTAL SAMPLE OF FORTY-SEVEN STUDZINTS
COMPARITG PREDICTED MAT ACHIZVAMINT (GRATE-EQTIVALENT
SCORT) WITH THY® SIGHTH GRADE MAT ACHIEVIMENT
(GRADZ-BQTIVALENT SCORR)

Order of Predicted Eighth-grade Rank
rank person person change
1 47 a5 2
2 27 43 4
3 a5 28 10
4 19 0 3
B 36 38 14
6 42 4z 8
7 30 47 6
8 n 26 3
9 34 29 B

10 16 17 8
11 29 19 7
12 20 16 2
12 28 37 11
14 42 31 6
18 40 20 3
16 29 24 2]
17 41 34 8
18 17 44 2
19 28 3 12
2 44 39 4
21 a3 40 6
22 32 ] 11
23 45 32 1l
24 22 18 3
25 24 12 7
26 21 33 3
27 18 5 3
28 2 22 4

Range of rank change = 14 to -12

Mode I of rank change = 2-9 each

¥ode Il of rank change = 2-8 each

Mode IV of rank change = 6, B3 each
= .882



PAELE XXVIII (continued)

™

Order of Predicted Bighth-grade Bank
rank person person change
29 33 21 3
0 5 4 4
31 3 41 14
32 12 2 4
33 8 23 12
34 4 13 2
ab 11 11 0
36 13 45 13
37 46 14 2
a8 26 26 1
39 26 46 2
40 14 27 2
41 15 7 2
42 27 26 4
43 7 15 2
44 8 8 0
45 9 1l 1
46 l 10 1
47 10 9 2

Range of rank change = 14 to ~13
Mode 1 of rank changs = 2-9 each

Mode 11 of rank change = 3-8 each
Mode III of rank change = 1, 4-4 each

Mode IV of rank change = 8, B=3 each
- -882



TARLE XYIX

BIAL VAIURS OF TE CRIGIKAL PIFTEXY STIDEETS COMPARING
PHESDICTZD ¥AT ACHIZVEMENT (GRADD TTIVALTYT SCORE)
¥ITH THS BIORTH ORADE ¥AT ACHIWVIMEINT
(GRANSEITITALYNT S00WT)

H

o
——"

Order of Peraon Calevlated  Fighthegrade Srror of
rank valune value ealoulated
vealue in yra,

i 38 10.96 11.17 22
2 A3 10.65 11.13 .48
2 %0 10.65 10.82 17
4 7y 10.52 10.29 .13
8 28 10.44 10.83 .39
6 42 10.44 10.71 .27
7 39 10.40 10.186 .4
8 40 10.40 10.08 .32
9 44 10.24 10.27 .03
10 23 10.14 9.20 .04
11 22 10.02 9.74 .28
12 2 9.97 10.41 A3
13 28 8.16 8.89 73
14 25 8.78 8.80 .02
16 15 8.52 7.61 .01

Range of error = .94 to «.73 years
Aversage error g .37

Hemn error = 0062 years

r_-_ .936



TABLE XXX

79

REAL VAIUES OF THE VRRIFYING SAVPLE OF TIIRTY-TWO STUDENTS
COMPARI¥G PR7IDICTED MAT ACHIZVEMINT (CRADE-EJTIVALINT

SCORZ) WITH THE BICHTH GRATY MAT ACHIRVIMENT

(CRADE-EI IVALLSET SCORK)

Crder of Person Caleulated Bl ghth-grade Brror of
rank value value caleculated
value in yrs.
1l 38 10.17? 10.80 .83
2 47 11.26 10.69 57
2 28 10.48 10.67 .19
4 29 10.68 10.66 02
1] 17 10.28 10.64 .36
6 19 10.69 10.60 .09
(4 16 10.48 10.52 .06
8 37 10.98 10.80 A8
) 31 10.54 10.50 04
10 2 10.44 10.44 00
11 3 9.36 10.20 .84
12 ] 9.21 10.00 .79
12 32 10.09 9.90 .19
14 18 9.77 9.920 .13
15 12 9.23 9.88 BB
186 32 9.60 9.86 .26
17 5 9.28 .80 A2
18 21 9.78 9.60 .18
19 4 9.18 9.40 .22
20 4] 10.28 8.30 .98
21 2 9.63 9.28 355
22 13 8.99 9.20 .21
23 11 9.12 9.20 08
24 45 10.04 8.96 1.08
25 14 8.80 8.90 .10
26 48 8.92 B.60 .33
27 .14 B.41 8.50 .09
28 7 8.12 8.40 .28
29 8 7.70 7.40 .30
0 1 7.21 7.29 .18
31 10 6.97 6.75 .22
32 9 7.54 6.39 1.16

Range of error -

1.15 to -.84 years

Average error s .365 years
Mean error = -.017 years

r = .B82



TABLE XXXI

HIAL YAILUSS OF PRE TOTAL SAYPLE OF PORTY.SEYSY STUNRNTS
COVPARTES PUEDICTTD ¥aT AORIRTIrey? (CRADSZE ITALINT
SCORY) WITY TEs FICHTH ORADT MAT ACHITV OMEET
{SRADS.ZITIVAIZND SOORY)

Order of Parson Calenlated Bl ghth-zrade Error of
rank value value ealcnlated
valve in yrs.

1 35 10,98 11.17 .22
2 43 10.65 11.13 48
3 2 10.44 10.83 «39
4 0 10.65 10.82 17
8 z8 10.17 10.80 .82
] 42 10.44 10.71 .27
7 47 11.26 10.69 57
g 26 10.48 10.67 .18
g 29 10.68 10.66 02
10 17 16.28 10,64 .36
11 19 10.69 10.60 09
12 18 10.46 10.562 .08
13 2 10.98 10.50 .48
14 1§ 10.84 10.50 04
15 20 10,44 10.40 L0
16 P 2.97 10.41 .43
17 24 10.52 10.39 -13
18 44 0.4 10.27 03
12 2 9.268 10.20 B4
20 a9 10.40 10.16 .24
2 40 10.40 10.08 .32
22 ] 9.2 10.00 .79
23 32 10.09 9.90 .19
>4 18 Q.7 9.90 .13
25 12 2.33 9.88 .58
28 a3 .60 8.86 .26
27 s 9.28 9.8C A2
28 22 10.02 9.74 .28

Range of srror = 1.15 to =.BL years
Average error ¢ .36 years
Maan orror = -.0098



8l

TABLE XXXI (continued)

L R o
Crder of Parson Calculated ¥ighthe-grade EZrror of
rank value valne calculated

value in yre.

29 2 8.78 9.60 .18
20 4 9.18 9.40 o2

3 8 41 10.28 2.20 .98
32 2 9.63 9.28 .35
33 23 10.14 9.20 .94
4 13 8.99 9.20 .21
35 11 9.12 9.20 .08
26 AB 10.04 8.96 1.08
a7 14 8.80 8.90 .10
a8 26 8.78 8.80 02
39 48 8.93 8.60 .33
40 27 8.41 8.50 .09
41 7 8.12 8.40 .28
42 26 8.16 8.89 .73
43 15 8.52 7.61 .91
44 8 7.7 7.40 .20
45 1 7.2 7.39 .18
46 10 6.97 6.7 .22
47 9 7.54 6.39 1.15

Range of error = 1.15 to -.84 years
Average error = .36 years

Mean error - -.0098
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