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this country during 1968 a total -of 18,651 deatjhs '
S r v, "Q.
idental falls.. .Surely’ there is some truth in the rumor that there LA .
A ; R : IR "
goon be a ¢g€mand fgr Congress to act promptly to repeal the law of ’ T, /
< ~ v + . /-
No other law works, so cgenstantly to limit movements and l:o LT
/ a
freedom. Furthermore‘ this law :[s obviously biased against obese . 1
. ’ ’
. peop e--people who glready suffer fr‘om our social prejudices: . Np o/tb.er-1aw l
Ve |
. |
s been 1in effect for a lo ger t ime ewithout hav1ng l?ien revised 40 meet “the i
/-/ needs of a chéngmg soc1et;y.aq.h If you detect in these_ remarks a nw |
: |
- .o
& ! sarcasm, perhaps 1t w:LlJ,/ suggest to you a certain skepticfiSm about demands |
/ s, N i
s
/ . for educational reforr?x‘ ﬁsedom equality, and..progress are all grgatly .
41
desired, but they ma)/ id- fac/conflict wn;h ‘each otnel;/ and not every demand N
.@_, / s ’ > 1
§ ' or expressed need wbyld in, fa.q; work to thekbeneht 'of sa:iety . <
’ s ) . '/»3 '
, % ﬁ K
- On'the o;%aér/ hand educav."ipnal 'b‘ns.titunons y in fact suffer from undue .
. / * /
e fafﬁure to examine the assumptions on which they were founded.
. B t° -
7 I/{is the purp se of this paper to examine pqss.ible sources of bias in two of ,
{ g ° * ¥ 1y I
/ ’ toplcs of student dissatisfaction: the treatment of standard-
«
' ized test Stores; and the nature, of course f%ade's -in college and high school R
: w . It has begn common with respect to both of these forms of measurement, to assume
_.‘ are prOpe,rly treated as interval scales. This paper will discuss
/ . » »
- e . - 2
. the alternative possibility that they should be treated as ordinal scales. SO
. the objections tghat have. been raised to conventionalx course grading e,
. . ; . £ ) . T N '
e sygtems, perhaps Qhehﬁsst,compelling are t/lé'ek that ‘the need to maintain a *a '
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- one lowest grade out of four ‘or flye grades will have n

good grade-point a@erage inkibits students from taking -chances with difficultﬁ,

3 - - & . ’ . /

courses or courses in areas with which they are unfamfliar and that, similarly,

the need to maintaln a good grade—point average may corrode the relationship

between teacher and student. So much is thought to depend upon the academic
L T .

record and on grade-point averages (which are almost always the mean gradefl

-

that there is strong motlvation for s;udents to play either a subservient

role to that of the teacher or a compet1t1ve role w1th regard to o¢her£
< - . Lo NV Y
stadents. ' i / ) .

. f N N // :,' 'n

However, this situation is altered substantially if gkades/are assumed to
- / "

be ordinal data,rather'than interval data, for in that case he 5§propriate
. - 'S Y — -

average then becomes the median. In such a system a studegt need no logger

. -

fear a difficult or an unfamiliar field, nor an unfalr?t' ch because the

EEfegtlvhatsoever '
cales’ the students
! .

on that average. Whén grades are treatedzas ordgnal

' receive much of the benefit~of ''pass-fail" systéms. 'But note that pass-fail

- sophical. On that aspect of the problem Iwill onlg ask the question, "how .

“but 1t still lacks some of the virques ©of ordinadl- scige grading.

@

A

‘ 2R ,/:\ . i B
grades may lower a student's average if heﬂfaiIs, hile they canfiot’ rdise the
Ed ‘ . 4 -
average With a pass no matter how well the student hds peqﬁormed The !

. ‘ /

pass-no—record" system is somewhat better than pass-fail" in this regard,

-

/

These comments on ordinal-scale gﬁédlng are,strétegic réther 2han philo—

would one’ establish the contention thpt grades ‘hg 1d be treated as:fnterval-‘
/ 7 :
scale data, bart%pularly in colleges/where the apility distributton is likely

. .

to have been,sharply curtailed 1n the competitivye adnissionslprodess?‘ The use
- ) VAR ’

oflsyStems of grading based on’th assumpti in ¢f a nermal curve withiﬁ each

] A ]
.

class clearly does not answer thJ problem. N AP

&
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Curfent theories of educati-onal and psychological me'asurement have been

d #4vgd in large meagure from the statistlcs of gambling~and anthropometric ,
/ » oo
/me urement. In both these fields it is common for distri‘butions of events
» 9 L .
70 of individuals £o appear to approach norn;alityi 'I'est, statistics also

j / frequently result“in distributions that are/iggnetrical éhd not dramatically
£ ) F .

. nonnotmal although it is probably true/ihﬁt a majority- of score distributions

/e tend to be mo;g platykurtic than,normal Perhaps because of this history and

- /;o‘

: " perhaps because the theory of;;;péar regression has been more thotoughly

a N developed than other al;ernat es,, most discussions and investigations of K

» ,‘ 4 r

¢msts assume normality for Koth univariace and multivariate distributions and

- 1 4 -

1inear relationsﬁips be;ﬁeen all variaHles. Significance test® for linearity\

’ 4 -

. not appear in the ority of reports of educational gnd psychological
3

' studiés: ﬁ\ .

. . , . : * | 2
. Pgrhaps thegé observations may be useful with”/respect to a related problem

'
L ‘*-} = . .
/<iff now being fake in the academic world-—the problem of potential bigs in the . ’
;ff; ’ predigtion of grades by thg use of-achievement apd aptitude tests. Ip'this
': case it may bé‘pafticufarll impartant to consider carefully the basic assupp—
' . ) . . . - .

tions whigh have been applied to the treatment of test_score d talﬁ

M Val dity studies such as.those of Cleary‘(l968) and analyses such as
. . those ﬁfhorndike (1971) and Darlington (197l):use the .analysis of cpvariance

’ ' model anglits assumptions regarding interval measureﬁent‘and linear relatiom-

* ~ ‘s -2 s

of the distributionq. When tests are designed o maximize reliability
’. . .

1
P
‘ .
N J he classical test-theory m&fel for a specified s ple of people, the mean
]

. .
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oo score will approach the middle of the possible-score range and the‘distribo-
. 'tion will usually tend to be'symmetric. 'Howzver- when either the test’items\ '

+
* .

¥ « - \\ =~

-~ Qr people ate:S: kedly changed so that ﬁhe iteus are more difficult _or the
. \J

people less s sful, then the score distribution tends to be skewed, N
\ ., . . . . . . .
_ particularly 8o when the mean scé%e ‘approaches thé lower limit of posgible

' " scores ~ i
5 . .

’ e : o ¢ .. \ ‘P' ’
- In order to simplify the presentation of the analysis of covarian"ex\

- model it .is common to represent score and criterion relationships by either

- . . @

a regression 11ne or by 3n ellipse that represents contour lines of an
' idealized bivariate normal distribution. &he center of the ellipse is 1ocated
. at the coordinates of the means of the two#gnixaziaigidlstributions and the
regression line}ﬁasses through the’center with a slope less than one (when, )
. G:\aséig;u8ual, scores scales are,drawn with equal standard deviations). Andther

[

- . line through the center with a slope of one may be drawn to represent the

L3 ' =

. — , .
major diagonal of the ellipse, "This line represents,,among other things, the
equipercentile relationship between the test and the criterion--the line of °

E *

reiitioeship copmonly used to describe the ordinal relétionship,between ‘two

variables. (See Figure 1.) - . ’ \ . . o

b &

‘ S Insert Figure 1 about hdfre : : y

. .

_._-5_L.-_--_._-_-.---___- ’

2

. Now the point of th1s discussion is that the equipercentile line of .

& ¥

L telationship can€gever be identical with the regression line since tests are o
" ’ K™

-, never perfectly rediable. Hence, if we are concerned with the relatigpship

i .

. between two variables fo% two distinct groups with ‘different mean scores on

- v . - « e e — o -
.either variable, tiren the interval-scale interpretation of’ the relationship

\] »
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‘?ust di%fa; from the ordinal scale interpretation. Fufthermore, in generai,

. -

‘the ord%Pal interpretation will tend to be more favorable to the low sﬁofing

. ~
- R . - -

group.”

{

’ -

The regression line and the equf‘ercentile iiﬁé of relationship between
: ) : ¢ . : )

a predictor test and ; predicted criterion cross at the mean and median when

. L . . . - : 3
the bivariate disgribu}ioﬁ is linear and symmetrical. For higher scores than

[

the mean,, the regressibn'iine'will be_bélow the equipercen;ilé line and the

prédicted criterion score will be lewer than the equivalent equipercentile
' . .

score. For scorés below the mean, the relationship is reversed. If the

biyariate‘diitribution is irregular, skewéd, @r curvilinear, the two lines

.

., may not cross exactly at the mean, but the'samevgené}al ﬁelatioaship will

(=1

. Y y
fgtill exist. ' If one is concerred with two distinguishable groups that are

-

being* compared Bf means of the same predictor and criterion, then either one

- -

of two things must occur. Eithef the regréssion linefor the low scorin%

group will he below the regression line for the high scoring group or the
. L : ‘ / :

equipercentile lin® for the low scoring group vill be above the qther

equiperc;ntile line. Hence it is of cénsiderable advantage to high scoring
members of the low scoriﬁg group to have thq:equipe;qgntile line used.~

N ——

It should be noted that the use of the equipercentilé‘lzae is, in the

)

same gcfategy as Thorndike has deséribed as Case C and -~ -
! &

- § - ~ ‘ - N
Dariinéton has described as Definition 2. Howevér, it seems worthwhile to

‘ e e e kil -

linear{caée, the

point out that these SOJHQ;ons may not only result in a"fairer" intefﬁreta—
. ) N

v

tion of scores in some sense, they may also avoid the use of assumptions that

. . F
» N hd 1 4 - . , . .
are perhaps sometimes difficult to justify or which may in fact not be
L . —-——

- .

justifiable at all. o -,




praperly described oy product~moment correlations and in some circumstances

o k. ' p
’ L AN ‘ - .
*  'Nominal scales,are properly summarized by the mode and* number ‘'of cate-
s a
v
gories. Ordinal scales are properly summarized by the median and the semi-
. . 4
interquartile range: the relationship between two ordinal scales is described
{

properly by equlpercentile procedutes and by rank correlqtioﬁﬁr&thods. Interval

2

scales are properly summarizgd by the mean and standard deviation dr by the

w * ’

mean and variance; and the relationship between two or more such scales is :

¢ -~
[ LI

bf'aﬁalysis of ‘covariance, Studies of bias should validate, insofar as possible,

the assumptions that have been made in the model.. When there is reason to

’

" doubt the\linear model, it would be best to examine the relationships that

[£N

’

would obtain,for ordinal interpretations of the data.” In general, the ordimal
< - . b . R
interpretation will be mofe favorable to low scoring groups than is an inter-

13

pretation based.on the assomption of an interval scale. '
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