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This is a psychometric hoax paper, the purpose of

i which is to indicate once again the importance of cross-validation,

particularly in the development of specially-keyed inventories. The

junior author and the new psychometric method play critical roles in
the study. Appropriate credit and references are present. (Author)
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1t $3 difficult to know where to begin with a study as really specisl

and exciting as this. As suggested by the title, the purpose of the study

was to improve the validity of a tailor-made -scoring key by the application
of 2 new psychometric method to an old tried and untrue experimental design.
Let me then first summarize (1) the backgroumd and (2) the procedure and

casults of the study, before getting Into the details of the procedure——particu-

larly the new psychometric method.

Backyrowd

Theve has developed over the past several years a body of literatuxe in

applisd psychometrica that would indicate that the empiricai development of

catlor-made scoring keys is to be pruferred to “atore~bought” and/or a priord
scoring keys. Further, the apparent plateau, or perhaps ceiling, for validity

confficlients also seems to suggest the pressing need for breakthroughs in new

and immovative psychometric methods and instruments,

However, as Kurts pointed ou. s0 well in 1948, too often the wishes and

hopes of tha practitioner/developer end/or the consumer manifest themselves in

o strange foxru ¢f selective perception.and'§e1£~deccption ia the evaluation of
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the ef fectiveness of such talloc-made keys, 1.e., the accepiasnce cf sclf-
fulfilling "research" wia the foldback design (that old tried and untrue
design in which the tailor-made key is "tested" by re-applying it to the
seme data base from which it Ve originally developed).

Procedureﬁaud Results

Regarding the current study, in the data collection phase, 100 special
sublects responded to & spacial instrument (100 2~-alternative items) through
a special xesponse mode. A n;wfpeychometric method was employed extensively
in the data collection, Then,an equally special external criterion was devel-
opud with which the teilax-mad; key was subsequently developed.’

¥ollowing data collection, there was accouplished an item analysis utiliz-
ing the special extemal eriterion. The item analysis {dentified 24 of the 100
stems for the special tailor-made key..

Application of this kev in the sgme data base reaylted in a3 biserial
correlation of .99+, At this point-the authors were extremely encouraged, as
one might well imagine, both ir terms #f the.naw paychometric method and in
terms of the key aad the inatrument.

Howevex, it was decided to conduct the “academic nicety" of crogs~valida-
tien. Application of the key in cross~validation resulfed iu s disappointing
bise%ia? sorzelation of .19.

The first coefficient reported 1s (clearly) significant beyoné the .03
level; the second coefflcient reported is not significant at the ,05 level.
why the discrepancy? How account for the sbrinksge? Oé better, the infiation?

With this overview, perhaps we cau retrace the research methodology 80 as

to explain and better waderstand this discrepancy.




Purpose
Aichough the

{wplied purpose of this study was to apply a new vaycho-

metric wethod to o old trieé snd unt txue experimenzal design te {mprove ths

velfdity of a ~gtlor-pade scoring key, tie real purpose was to point out

. {yes, once again} thz aspacicus, self--serving, 1neidioug. guspact, spurious,

fallacious, but facinating resuits that are obtalued when crogs-vaiidation

does not foilow ltem anglysis.

Yrocedure

+ uz now examine in nore detall the

with this last revelation in mind, let
procedure generally, snd the new peyrhometric method specifically. And, umlike

the traditicmal "senior author,” let ume give credit where credit is due regard-~

senior authorx, the second author, ard,

- ea

ing th~ relative contxibutions of the

perhaps particulaxly, the jumior authox.

DBata Collection

The aubjects, the instriment (the new psychomets +ic method), and the

external criterion follow. 48 previously indicated, the subjects, the instru~

pent, and the criterion were all quite special.'

Subjects. Indeed the subjects wzie apecial; in fact, they did not exist

n the rich {howevexr bizarre) imaginations of the autlinrs. They axe

1f credit must be taken,

except 1
purely hypothetical, seience fictional if you wiil,

she senior author assumes the credit for the speclal subjects.

Instrument (1he New Paychometric Method}. The speclal 1n3trument Y. nov

hold in my hand. As you can see, it 16 a linited Staies penny, pirc2'1971.

(Hot beiug much of a grentsman, the project was yun on an extrewaly modest

and limited budget. ) You will note that the coin has two sides, 1.e., two

elternativea. A flip of the instrument by the junior author established the
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" copvention as to wiether beads would be alternative A or B. (As 1t turned

out, heads was 8.) The gecond author thenm laid the Sigetrument’ upen’ his
thueh and proceeded to £lip the ccin 100 times for each of the 100 hypo-~
thetical subjects, If the crim came up heads, a B response wae zecordes;
4f the coin came up talls, an A rvesponse was recorded. The Universicy
genarously provided the 100 answer ¢heets (ths 100 subjects).

This coin flipping then was the "sew peychometric method.” As X will
give an appropriate name to the new psychometric method later in the paper,

1 will at this juncture (dencnstracing snusual self-discipline) resiat tha
temptaiion of describing the method as "a sexies of oua-tailed tests,” or
"ehe use of a digital couputer,"” or even "one of cemulative side efﬁectq.“

In thie wmenver, that {s, with this aspecizl iastrument, and its attendant
new paychouetric method, 100 2~alternative responses were génz;;;éd for each
of the 100 special subjects. Jet us now tuin to the spaclal external criterion
vsed in the study.

Critericn, Vollowing the developuent of the 100 100-respomse arswer

gheets, u step~wise algorithm wes used to develop the special axternal criceriun

Specifically, the senior author {in the pedagologtcal epirit and tradition citen
suggested by@achents) stced at the top of an {putoide) otalrcsase and alluowed
the 10C answer sheets to tumble acd float to the base of the staircase, lirter-
ing the vavious {pdividual stairs in the process. At this point, the juator
author (eager to please, as junloz auvthors are wont) reccuped the answer pheoets
in whatever order {i.e., yandom) they bad happened to fall. (I suppese one
rould refer to this a3 & Vieast-stalrs solution.”)

At this point, the second author stratified the 100 answer sheets into

2 gtacks of 50 each, i.e., ne coried, odd-even. Then ciie junior authorl flipped
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snother penny {thae cther balf of the budget) to erronlish which stack of 50
would be the high exiterion group zad which stack of 30 woulgd be the low
criterfon group. Following this ve~spplication of the uew psychometric method,
in a blaze of scientiflc rigor, the junlor authcr onece sgaln flivped the coia
to establish which half of the high group and which half of che low group
7would be the item smalyeis (priwmary) group and which hzalf of each critarion
group would be the cross-validatlos (holdout) group (Fet another aprlication
of the new poychometric wethod!) Ia this manner, L setp of 25 snuwer eheets,
{.2., high primary, low primary, hizgh holdeut, and low holdout vwere cstablished
for the study. (We hed originally »lenned to use severszl vandom tshles in

the criterion devalopment phase. If we had, I suppese I covld hgve acw referred
to these touls a8 a ncmber of random tables.™)

Summary of data collection. Thzough the applicaticn of a mew psychometric

method® (coin flipping), a data Lase of 104 Z-aiternative respanges was generate
for 100 (hypothetical} subjects. Urilizing a similarly generated spaclal
external criterfon, theae 100 answer sheets were further sub-divided into 4

snalysis groups as per any traditiomal item analysis project.

Duta Anslysis

There were three phases to the data analysis of ithis research, i.e.,
{1) iten analysis, (2) foldback, and (3} crosa~validation

Ttem Analysis. The 100 items in the item pool were item anslyzed using

the procedure described by Lawahe and Baker (1950) with the speclal external
criterion as previcusly described. In the item snalysis, there were 25 in the
hizh group end 25 in the low group. Alpha of .05 was uged to identify the

"dfseriminuticg” {tems for fnclusion in the "special" key.
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Foldbacik, The "items" surviving the item analysis weve (re)applied
to the answer gheets of the ftem anaiysie group. The predictive validity of
the key was documented by biserial correletion.

Cross-Validation. However, for those more inierested in the better

{xather than the mora fulfilling) estimare of the reletionship between tue

" derived key and the external criterion, the items sufviving the item analysis
wexra scozxed in the holdout groups ef ;5 high ansﬁcr sheeis and 25 low answer
sheeis, Again, blserial correlation was obteiped to quantify the relationship

between the special key and the criterion, i.e., the predictive validity,
Results ,

Item analysis proc;dure identified .24 ftems (chance would nhgve been 5)
which discriminated between the high and low groups at.or beyend the .05
level. No doubt you will be faterested in which items “came through." 1hey
vere itews 7, 10, 12, 15, 20, 23, 27, 31, 34, 35, 4%, 42, 43, 59, 64, 65, €8,
72, 77, 8, 84, 88, 91, and 92. These item numbers gre as meaningful in
context as they are out of context (or vice versa?).

Applying thesa 24 items back upon the originai sample in which ikey were
derived, the obtaiﬁed biserial correlation was .99+, No doubt, rounding erxor
prevented the completely self-fulfilling prophecy., This was wost encouvaging,
as this obtained coefficient is clearly off zero beyond the .05 level.
{Consider here for a moment those of your acquaintance and/or your,e;ploy
using this foldback design and at this point mouthing such quasi~professionsl,

but sage, things as "OF ecourse, these results should be interpreted with sume

4

caution.')




tafcrtunately, when the Z&-{tem key wzz appifed {o b8 holdeul sample

of 50, the encouraging zoefficient of .99+ shirank salightly. 1In facy, it
shrank back tc .19 {not significavtly off zero at tha .05 leves), fTuo bad;
ve felf we were on to gomething--both in fowxws of a new psychosetriz method
aad ia terms ef the cparationual utility of ¢he kev and fustrument.
For those of you who are psychometris purists, yon wiil be encitesd to

leam that the obtained odd-even, corvected reliasbility of the kes wes .29

(N = 300)

Digeuasion snd Conclusion
'd
At this point, the reason for the ovtained discrepancy batween the

foldback results and the cross~validation (hopefully) should be perfectly

clear. The wvhsle thing was a hoex; the old ¢ried and wntryz desizn, 1.a.

foldback, really did (and does) make gomething out of nothing~~in this case

out of somethiog glightly less than nothing. Little or no further discussion

eecus pecessary. In a sense (no pun intended) Careton'e classic éaper (1952)
has been ra-executed. At the suggestién of the junior author {still eager t¢
heip), T call your attention to the recent treatment of this suﬁjecg!ﬁy the
seniox suthor (BluQenfeld, 1972}, It seems (perhape cruelly) ciéar'once ggaln
that (1) the application ef the key to the control group is the aecid test of

the quaiity of the key and (2) the (re)spplication of the key to the originsel

group 1e but a half-acid test of the quality of the key.
Oae would think that this poiot has been well made often enocugh, but as
an epplied psychologist dealing with szudents and practitioners of tusiness

A
administration and/or educational administretioa, it is painfully clear ko me
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that the foldback design still t;mains very much iu vogue. (For a receat
inzidicus execution of the foldback experimental design, see., for exampie,
Jovak, 1970.) It is for that reason that I continue to belleve that it is
appropriate to heat come the point of cross~-validation, i.e., iet's have no
sore of thie half-acid researchl

Oh yes, thexe seem to te two piecea of business yet to be handled,
Yhese concern the junior author and the uaming of the new psychometyic nethod.

Fegarding the jﬁnior auther, he 1s now 5% years old. At the time of the
atudy he was 3% yeaxs old. (The publication lag takes ite toll on all of us.)

Regar&ing the naming of the new psychametrie method, you will recall,
that the explicit opé:ationéi mechanics of the procedure were tc lzy the coin
upon one's thumb and flip. Considering the pon--consictency between the
flippings (1.e., the applicétion of the new p;ychometric method) of the second
gud juntor authors, and, 1f you will not think it toa §1ipg§nt of ne, 1 .

consider 1t uncowmonly and pualchingly appropriate to call the new psychom2iric

method:
?THE METHCD OF NON~-COUSTANT THUMBS"

And, at the risk of lcsing our place in psychometyic history, the future

applicstion of this method is oot recommended.
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