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s ABSTRACT

This brief review explains some alternate
scoring procedures to the classical methmd of
summing correct responses. The novel procedures
attempt in some way to retrieve and use even the

information in the wrong responses.
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In the psychometric literature there have been
studies propésing new ways of using item responses
other than the method of summing of correct responses.

| Research in the diagnostic wvalue of multipie
choicé tests has usually led to discussion of differ-—
ential weighting of the incorrect or.inappropriate
options. The differential weighting assumes a priori
the possibility of at least rank-ordering of the in-
correct optioné. Guttman & Schlesinger (1966) have
developed : method called facet design which generates
systematic consgstruction of distractors which differx
in degree of attraction. Facet design solves the pro-
blem of assigning meaningful differential weights to
each respénse. Diagnostic devélopmen' i ' .ueo by
using a deviate .form of Raven's Progressive Matrices.
The middle cell of a 3 x 3 mat;ix is used as the stim=-
ulus thereby taking advantage‘df an added function in‘
the diagonal. The Raven matrix uses the extreme lowex
right cell as the stem stimulus.

Historicallj, option weighting goes back tao
E. K. Strong with his work ©on interest inventories

(Strong, 1943). Strong noted that there are no
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"¢correct" responses. Options were weighted empirically
.which discriminated varicus occupational groups. Re-
sponses to items then were used as variables in a
discriminant func¢tion analysis which differentiated
occupational groups.

There have been repeated suggestions in the
"literature of getting at the process involved in a
response rather than simply scoring answexrs as 'right'
or 'wrong.' The so-called ’wfong' answers can some=-
times convey infcrmation (frequenply of a diagnostic
nature if the test is properly designed) concerning the
Process of human thinking (Laurendeau ang Pinard,1962).
| Glaser, Demarin, and Gardner (1954) have devel-
oped a procedure called the tab item which'rQVealsltha
strategy used i~ ~ ' ®hlem c:--lving 51 . _ouple she -ting
situation. A record is made of the sequence of =*eps
taken ancd the ngmber of steps needed to arrive - - the
correct answer, Coffman.(1967) has called the 1 b item
a "test item with feedback."

Nedelsky (1954) has suggested the reward.nc¢ of
the ability to avoid gross errors. He devised a rro-
cedure for diutirnguishing the D students from t .= F

~tudants. The F students wexe determin:d by the .nor-



dinate amount of options chosen which wexe referred to
as ridiculously implausible. Poor students who at least
demonstrate the ability to avoid gr¢ss erroars received
D's. Lord and Novick (1968) refer to these gross errors

as worst distractors:

If we wish to recognize the possibility
of partial information or perhaps mis-
information, then we can assign diffex-
ent scores to the wvarious incorrect re-
sponses. For example, one distractorx
might be designed to ferret out common
misinformation. We might call such a
distractor, which is literally the least
correct response, the worst distractor.
A possible scoring scheme might assign

a score of one to the correct response
and a score of ~S to a worst distractor
response where 0<S<1 (p. 3132-314).

Dressel & Schmid (1953) have derived a scoring
formula basea'on the assurance of a given answerxr.
Schuford'& Massengill (1966) led on by the expectation
of extracting "all of the potentially available infox=-
mation"” devised a scoring system to maximi-e score 1Ff
the student expresses his 'degiee of belief prokwabili-
ties'. The formal procedures used in both of these studies
can not be applied to testing very young children because
of the verbal content of the instructions. However, the
rationalé'of both of these studies closely parallelé what

Piaget (i929) has called. conviction.



Coombs, Milholland, and Womer (1956) devised a
novel measurement procedure. The individual selects
and marks the distractors rather than the correct an-
swers of each item. The rationale for this technique of
scoring is that even though an examinee ioes not know
the correct answerxr he may, nevertheless, know that
one or more distractors are wrong. The phenomenon of
knowing that certain distractors are incorrect is
called partial knowledge. Testing for partial knowledge
has little intuitive appeal for use with very young
children but the procedure of forcing a scanning strategy
of all options is worth inyestigating.

pavis and Fifer (1959) a priori weighted optioas
and reported an increase in reliability from .68 ﬁo .76.
The a priori weighting was devised by a panel of Jjudges
who qualitatively ranked the options of each item.

Guttman's (1941) procedure cénsisting of criterion
keying of thé options probably holds the most psychometric
promise. Criterion keying ofi options rathexr than item
weighting may give clues concerning the process underlying
responses (Sigel, 1563).

The Guttman procedure also seems worthwhile invesﬁ
'tigatihg since its main concern is with wvalidity whefeas

Btudies such as Davis and Fifer (1959) and Jacobs
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and Vandeventer (1970) were primarily concarned with
augmenting reliability with its small but concomitant
validity effect only a secondary <oncern.

The Jacobs and Vandeventer (1970) study used
the facet design analysis of Guttman to a priori weight
options on Raven's Coloured Progressive Matrices. The
procedure resulted in a statistical increase in relia-
biIify. The authors have little to say concerning the
possibility of their technique contributing in the
area of validity.

Birnbaum {(Lord & Novick, 1968) has developed a
three-parameter logistic latept—trait model which weights
items by level of difficulty. Birnbaum's model has led
to the develcopment of sequential or tailored testing
procedureé of Novick (Lord & Novick, 1968). Seguential
testing is still in the experimental stage but its
feasibility has been pa;tly supported by claims of
.high reliability coefficients. The most promising out-
come of sequéntial testing may!prove to be the use of
the dompute; both in test administration and test scoring.

In general, the psychometrié studiés ocoutlined
here minimize theif potential contribution to testing

by overindulging in the domain of reliability.
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This review of the psychometric literature is

not directly relevant to the testing proi.ems of young
children. The attempt has been made to investigate the
novel ways of using the individual options in a test

item. The conventional psychometric way of using infor-
mation in a test item is to score the item as 1 if the
;eéponse is congruent with the keyed answexr and to score
the item as O otherwise. The total test score is then
given as the sum of the correct items. There is potential
information imparted within a wrong response. The classical
psychometric model ignores this information.

The duest for new ways of using all the information
in a test item naturally has led to item weighting and
partial scoring procedures. Many of the novel procedures
can-not be applied directly to the testing of young chil-
d;en because of the language limitaticns of young children.,

Some of Fhe more promising procedures seem to be
facet design analysis, Sranching items, and qomputer based
testing. The hallmark of innov;tive procedures in item
scoring has been the overall concern for reliability and
general disregard for the more rigoxous tfeatment of
validity. thabl§ exceptions have been the study of gross
error (Nédelsky, 1954) and the tab item (Glaser, Demarin,
and Gardner, 1954). These two approaches attempted to get

at the process underlying a test respcnse.
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The truly diagnostic test should reveal
information concerning both what the subject knows
and does not know. Diagnostic tests have been around
for some time. These tests generally reveal informa-
tion by the binary situation oif subject either passing
or failing a test item. Tests are needed wherein each
response option of each item reveals a certain amount

¢ diagnostic information.
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