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ABSTRACT

The primary purpose of this paper was to review the background
Titeratura on automatad psychological testing. In this respect, R & D
efforts wera discussed within the traditicnal evaluztion model involving
test administvation, test scoring, and tést interpretation. A more
inclusive mode) of the assessment process is discussed which revcals
future possibilities for computer appiications. Preliminary specifica-
tions and requirad developmental act{vitiss needed to operaticnalize
this muiti-test mulii-profassional assessment model are outlinwd within

the framework of a psycho-educational information management system.
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REVIEW OF AUTOMATED TESTING

Duncan N. Hansen, John J. iiedl, Jr., and Harold F. O'Neil, Jr,
Florida State University
The acti e investigation of the use of automated equipment for
- psychological testing spans the past decade. Numerous forces have
contributed to this active investigation of the methodo1ogica1‘require-
ments to automate psychological testing. First, and foremost; the
amount of psychological and educational evaluation has increased many
orders of magnitude. It is quite common to find both state and
national testing programs as wall as increased psychological and
guidance services being mxecuted within most major school systems.
Secondly, thzre 1s an ever increasing demand for professicnal manpower
which grossly fails to match the requirements for diagnostic and
~evaluative assessment (Arnhoff, 1968; Boreau, 1966a; Boneau, 1968b).
Lastly, our assessment programs are beeoming much more sophisticatedv
. in the sense of using multiple tests and breparing more sophisticated
reports which have more prescriptive charaeterist1cs in terms of affect-
ing the fu.ure course of a student's passage through our ‘ducational
enterprise. N 4 ‘
. In regard to the nethodologica] 1nvestigations. review of the

11terature indicates that the predominant model has been the one test-

one psyrho!ogist focus. !n essence. the functions of test adm1nistrat1on.

- s¢oring, and 1nterpretation have been conceptua11zed. ana!yzed and
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2
explored in terms of specific tests presented on an individualized bisis.
As will be pointed out in this naper, there are some serious problems
found in such a limited model of the one test-one psvchologist (OTOP)
focus. The major daficiencies have been threefold in nature. First,
the goal of increased sophisticated psychotogical "assessment has contri-
buted to the growing trend for the use of test batteries with multiple
requirements ranging from cognitive through personality assessment; this
trend is obviously counter to the OTOP approach. Second, the OTOP model
more directly relates to the clinical approach which has an operational
deficiency in terms of bridging the hiatus between diagnostic assessment
and prescriptive guidance. Lastly, we would conjecture that v2thodological
1nvestigations of the OTOP model are far too constrained in that the oppor-
tunity to cunsider the full domain of a multi-test, muiti-team (MTMT)
psychological testing service epens up many new nassibilities for the use
of time-sharing interactive terminal-oriented computing sysiems.

During the past decade, the team modet fur multiphasic psychologi -
cal test1ng and educational intervention has become 2 more predominant
theme. Psychologists counselors, teachers, and professionals &re realiz-
1ng the need for an extension of the diagnostic, interpretation, and
1ntervention process Thus , one could conjecture that the WTMT model wil)
lead to a better representation of the psychological assessment process.
Primary considerations of this model involve informatior gathering and
processing of spec1f1ed behaviors, critical decisions based on the most
reliable and valid behaviora] samp]es and, most importantly, the collation
»of tnis data for the generation of alternative hypotheses regarding the
'{nterorefsticn and 1mp11ed educationa] trpatmerts to be offared. The
MTMY nodel offers a broader context in which to adequately evaluate the
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" putential use of computer resources to reduce the manpower requirements
and to extend the sophistication of the psycho-educational testing
process. ‘

We turn now to a considcration of the methodological investi-
gations of automated testing and their associated R and D piroblems
carried nut in the last decade. The paper will be orzanized to cover the

'domains of test administration, test scoring, and test interpretation.
Most importantly, o strong emphasis will be placed on the information
processing and multi-functional characteristics implted by the MTMT model

50 that a broader range of R and D is;ues and subgoals can be considered.

Test Addﬁnistrat{on

Automated test administration concerns the interaction between
the student and the automated equipment being used for the test presen-
tatfon. Thera appear to be four areas of methodological activity in
this area: 1) terminal equipment, 2) the interactive testing process,
3) reltability and validity issues, and 4} the collection of muitiple
response indfces. '

<horah i Terminal Equipment. In reference to the avaii*hility of auto-

mated terminal equipment, it is quite common to find typewriters,
cathode ray tubes, and slide projectors being used for test item presen-
" tatfon. Since the creatfon of inexpensfve tgrmingl gquipmgnt is one of
- tha dynamic areas in computer technology, one can anticipate more
- sophisticated terminal devices as well as a significant decrease in the
~7 cost.” On the other hand, progress with respect to the operation of

~7i%0 77 appropriate audio presentation units and natural speech analyzers has
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been discouraging. Although digitalized speech as well as speech analysis
devices an» being investigated at Sianford and Haskins Laboratory respec~
tively, the generi. problems involvid in natural speech analysis are
delaying developments of new equipment.

In regard to nsycho-motor/manipulative presentations, cost saems

* to b2 one of the greatest deterrents to.any extensive development. It

should be anticipated, though, that this may be overcome within the
coming decade.

Interactive Test Process. Turning to the characteristics of the

- student-terminal intersction, several fnvestigators have provided indirect

evidence that this man-mach1ne dia]ogue‘may be characterized as unbiased,
non-stressful, and nearly human 1nAnafdfé. For example, Smith (1963) points
to a "confession machine effect" which appears to enhance the data acquisition
in particular content areas.such as the subject's personal experience oy his
perceivéd personality charicteristics. Evans and (iller (1969) found that
students responded with greater honesty and candor to highly personal 1tems
of a social sclence questionnaire when administered by a computer as opposed
to a conventional administration. Cogswell and Estavan (1965) have also
reported similar findings on the apparent confidentiality of the computar
interview, A N

: " This peutral nature of the computer evaluation expeiience may

also be 1nferfed ffoﬁ CAI research dealing with Traft-State Anxiety Theory
(spielberger, Lushene, and MeArso, 1971). In t?is CAI anxfiety research, a

concoptual distinction is made between State anxiety, which consists of

feelings of apprehension that vary in fatensity and fluctuate over time,

aﬁd trast anxiety which refers to individual differences in anxiety proneness.

10 1.
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In two studies (0'Neil, Spielberger, & Hansen.‘l969; 0'Neil, Hansen, &
Sgzielberger, 1969) the CAT learning experience did not seem to differ-
entially affect state anxiety responses for high and low trait anxfety
Ss, ‘although there was a significantly higher response by high trait
anxiety Ss. An analysis of the CAI situation revealed a possible
explanation for.the absence of any relationship between traitlanxiety and
differential increases in state anxiety within this CAI setting. Inﬁthe
CAl task, the computer did not evaluate the adequacy .of the S's perform-
ance relative to others, and therefore, did not pose a.threat to self-
este.:, These two studies, because they did not find differential shifts
on A-State results for low and high trait anxious Ss, lend indirect
evidence for the implied impersonal nature of a computer task. .

More direct evidence for the non-threatening nature of a computer-
based evaluation romes from a study by Gallagher (1970). He investigated
the relationship of instructional treatments and learner characteristics

"in a terminal oriented computer-managed instruction course. Computer
evaluatfon and instructor evaluation of term projects resulted in some
rather interesting findings. Trait anxiety sccres were negat1Vg1y
related to performance (v = -.51) in the instructor evaluated grbup,
but were not related in the computer evalua;ed group {r = -.03). If one
assumes that the treatment group which emphasized human interaction
(fnstructor-evaluated group) would result in a greater threat to the

" {ndividual's self-esteem, then these results.would be consistent with
Trait-State Anxiety Theory:. In addition, these results provide some
evidence that the interactive computer process may be less threatening,
and, therefore, .My be more neutral in nature, at least in the situations

studied to date.

11 L.
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-"Reliabilitx and Validity. In addition to these considerations,
computer-pased evaluation may have important reliability and validity
1mp11cations; Computer-based administrat1§n of psychological tests should
increase the reliability and validity of the-test information due to the
more‘néutraj features of 1;5 interaction. Since the computer may be concept-
vally objective and neutral, its use to adainister tests should etiminate

certain possible human biases resu1£1ng from the typical dyadic interaction

‘between examiner and student. The reduction of these af{” Stive error

variance components s'ould lead to increased reliability of the tests
(Cronbach, 1960). ‘ ‘
" Reliability and validity studies concerning automated adminis-

{ration procedures -have demonstrated from an empirical standpoint, the

© feasibility of a technological gpprqach and have paved the way for

furthér research and developmental efrorts. ror example, Elwood (1969)
developed a non-computerized automated testing booth to administer the
Wethsler Adult Intell{gence Sca]e‘(HAIS). Orr {1969) reported favorable
resuft§ for this approach from a comparison of an aufomated WAIS presen-
tatfon with a traditiona) WAIS presentation (r = .93).. However, this
system oniy provides scoring capabiiities for 2 of the 11 subtests
(Digit Span and Digit Symbol). Recent computer methodology -(Hed1,
0'Nefl, & Hansen, 1971) to be reported in.an associated paper will
describe how the administration of intelligence test items can be pro-
grammed to allow for repetition and expansion of vorbal respunses. Ti.
more contingent, interactive elicitation of responses appears to yieid

. equivalent relfability and validity indices to those found for human

ECA A T
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In a study of computer-based sequential testing, Hansen {196%)
found a significant improvement in internal consistency reliability for
computer presentation (r = .80) in comparison with a conventional class-
room achievement test (» = .43). More interestingly, the computer-based
test yielded a significant relationship\(r = ,76) with a college entrance
aptitude. score.

Parenthetically, one is surprised at the sparseness of the studies
that directly compare roliability and validity of computer approaches vith
‘conventional administration. Obviously, considerable empirical study
remains to be parformed.

Multiple Response Collection. In referencz to multiple response

collection, the MMPI research at Florida State University (Dunn, Lushene,
& 0'Nefl, 1971) represents an attempt at the total automation of the MMPI.
The inventory items are presented on a cathode-ray tube, Latency-is
recorded as the student responds to each item. Inmediately following the
completion of the tests, the system [.rints cut its interpretacion of the
_ data. These latency results w'll be reported later in an associated
report,

" As a part of the computer-based sequential test, Hansen (1969)

""" found the addition of subjective vonfidence responses yielded improved

"validity cdefficients. Massengill and Schutord (1967) have reported
simflar results. ' Obviously, the full potential of multiple dependent

" measures Pemairs to be empiricaliv explored within automated testing.

eii¥ . The R & D efforts concerning the automation of psychological

~ testing have focused essentially on the OTOP model. In essence, these

research applications attempted to.simulate standard clinical testing

13 g

-




e e e L PR s f Y > W TR " ¢ : > " O T e e

8
procedures. A standard psychometric test was automated in terms of
test administration and the results were then compared with traditional
testing procedures. Alth-ugh most ¢v the results have demonstrated the
feasibility of the com'.ter metiredolc jy, the research has been 1limited
in scope. For example, there has buen no att mpt to develop test items
specifically for a computer-based apprcach. Given the increases in
psychological assessment problems in our nation's sl.ools, broader
conception and implementation of computer testing applications are
needed to e~tend the diagnostic 1nterpﬁetation and intervention process.
On the other hand, the goal of the MTMT model is to expedite the

- {nformation gathering of psyclwlogical and cognitive data torprovide
for sufficient intervention and treatment program. This goal can only
- be achieved through a broadar conception of the assessment process.
First, research should focus on the computer aspects centering around
{nbut and output of natural language during on-11ne communication
between the student and the system. Starkweather (1965),-Culby, Watt,
& Giibert (1966), und Weizenbaum {1966) have devaloped conputer techniques
to conduct psychotherapeutic dialogues with patients. These natural
lznguage processing technigues could be utilized to extend and enrich the
fnterviesing and test-interactive aspects of a test battery. Hedl, 0'Neil,
& Hansen (1071) have sliown that an {nteractive dialogue is possibie with
the automated adafnistration of aa individualized ntelligence test.

77 A second emphasis {mplied by the MTMT mode) would be the determi-
natjon of the optima’ psychologist-computer-studént {nteraction. Questions
of student interest and motivation are of primary roncern here. Efficient

and rel{able data gathering can only be achieved 1f the student pleses the




9

appfopriate confidence in the psychologist and the conputer. In essence,
ora needs to plan and study from a systems viewpoint the adaptive aspects
of fhe tota] assessment process.

* Third, the number and variety cf psycho-educational and psycholog-
{cal tests to 1mp1ehent within the MTMT model would, of necessity, need tn
be quite extensive. In addition, the decisions for test administration
should possibly stress the increased use of subtest scales within test
batteries. Speéific findings determined from an initial test battery

could be immediately followed up with in-depth evaluation to more precisely

" determine the nature and scope of 2 particular aptitude ov disability.

This multi-testing procedure reveals new possibilities for

computer épp11cations in the assessment process. It could extend the

"variety of information available on a student and provide the differen-

tial data for the psychologist, teacher, and ccunselor. Given that the

infdrmatioﬁ needs are different for these professionals, the concept of

" the multi-test battery approach dictates the need for precise determi-

nation of the information requirements for each protessional. Thus,

an automated apbroach could allow for far greater flexibility in the

'combd§1fion of the test battery as well as pussibly individualized sub-
‘ test'seqdendes that would maxiinize motivation and adaptation by the stu-

| dent.’ Obvioﬁsly, these issues flowing from the MTMT model remain to be

investigated.
T B P I R T ST B

Automated Scoring | ‘

R
SR R

""" The case of an automated approach to test scoring appears to

i Vaij alohg a‘sifuctuied/unstructured response dimensfon. For example,

N
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1
muitiple-choice test item formats can be considered highly structured
and, therefore, extremely easy to computer process using either optical
scanners or on-line terminals. On the other hand, natural language inputs
are quite unstructured as to vocabulary und gramiatical characteristics
as well as semantic content, and thus are more difficult to process.

This structured/unstructured dimension has been identified in
order to provide a framework by which to consider the methodological pro-
cess found in automated scoring techniques. This section will briefly
nantion.conventional test scoring via optical scanners and then evaluate
the research developments in natural language processing of verbal respanses,
use of multiple index scores, and finally sequential testinag,

Test Scoring. Although the employment of computers to calculate
test scores znd to carry out statistical analyses and summa;ies of test
data has been common for many years, the volume has been growing at a
considerable rate.  The adven* of test scoring machines and the more
sophisticated optical scanners has provided commercial testing services
such as Educational Testing Service, Measurement Research Center,
California Test Fureau, Science Research Associates, etc. witi the
capability for.proce$s1ng mi1tions of studént tests. Woods (1970) pie-
sents a comprehensive survey of the gener.l uses of such data processing
techniques in school testing prognams. However, the application of these
response anaiysis techniques to on-iine terminai oriented computer {esting
systems 1s a recent advance. We tiin now to the consideration of the
use of natural anguage processing for test responses.

.- Natural tanguage Processing. One of the most significant develop-

ments for the analysis of language has been the Genara) Inquirer System,
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a system of computer programs for content analysis of English tests
(Stone, Dunphy, Smith, & Ogil.ie, 196€). Using special "dictionaries" of

- words‘precategorized for specific research purposes, the system auto-
matically tallfes frequeacies of category usage for a body of text material.
The materials which tiave been analyzed range from suicide notes (Stone
et al., 1966) to Thematic Apperception Test narratives (Smith, 1968).
Bhusham and Ginther (1968) have rzported using this system to analyze
essays. -

Most applications of the General Inquirer have ignored the prob-
lams of syntax. Goldberg (1966), for instance, applied the system to
sentence completions with some success. Other researchers in the field
of automated content analysis have evaded syntax problems by restricting

"' the responses of the subject in one manner or another. In developing
a computer-based system for scoring responses to the Holtzman Ink-Blot
Yest, Gorham (1967) restricted subjects t» the use of six words for
each'blot. Even with this restriction, the correlations between hand
and computer scoring equalled or exceeded interscorer reliability for
the computer scoring for 15 of the 17 variables.
" pack and Veldman (1961) of the University of Texas have been
developing a computer-based system for presenting and scoring responses
"+’ to a sentence completion test. The problems df syntax were reduced due
" to the vestriction on the subject to use a’sinéle word 1n respondiug to
- each sentence stem. . The most recent system (Veldman, 1967) produces
" 40 scores from a 36-item form and employs a complex wo}d-root data

reduction system. This prototypic tailored inquiry method offers many




12

of the benefits of a traditional interview, and might serve as a basis
of future4prpgrams which could conduct intensive assessment interviews.

Recently, Archambault (1970) develope3 a computerized program to
score verbal responses to three of the seven subtests of the Torrance
Tests of Creative Thinking. The sudbtests considered were the Ask and
Guess subtests (Activities 1, 2, ard 3) in which subjects ask questions
about a drawing and make guesses about the causes and consequences of a
pictured event. Subject responses to each of these subtests are scored
for fluency, flexibility, and originality.

For each of these categories a dictionary of entries was con-
structed by analyzing the model responses given by Torrance Vor key words

~and phrases in Roget's Internaticnal Thesaurus (1962} and Soula's

Dictionary of English Synonyms (1966). The test was administered in tra-

‘ditiohél fashion and the student responses were keypunched on standard IBM
cafds, one response to a card. These rasponses were then ana]yzed in
a bétch process mode. A word/phrase lookup procedure was performed to
déiefﬁihé thé frequency of categories which were used.

Archambault's data indicated that creatiyity, as defined by
Torrance, was judged accurately by a computer. The syntax problems
| wera reduced by only analyzing the frequency of word usage. However,
1 this.frequency word usage or word phrase look up procedure produced s$ig-
"nificant correlatior ranging from .52 to .99 between the computer and
the 6ooled'scores of four trained judges. It appears that the use of
2 éambutef to score opan-ended responses to standardized test ftems 1§

) feasibié and Should be further investigated. . -

18 -



17
- The above-mentioned studies employed word dictionaires for their
natural ‘language pragrams. Essentially, the input data was compared
against the dictionery entries in order to detect tue presence or absence
of certain word usage categories. Based upon the occurrence or non-
occurrence of matches with the dictionary, scoring and branching decisions
were made concerning the students' responses. The tests were administered
in traditional fashion and the resulteat data were then key-punched and
analyzed in a batch process mode. The responses were not evaluated on a
rez -time basis. The automatad Slosson Intell:igence Test {Hedl, et. al., 1971)
also employs a word dictionary approach; however, the input responses are
imnediately analyzed for their correctness.
One of the major problems in implementing computer analysis of
natural language pertains to an economically feasible input system. This
" difficulty should be solved with the development of better interactive

terminal devices and time-sharing computing systens.

Multiple Index Scores

. The interactive testiig approach exemplified by the two follow-
ing papers illustrates new dimensions in the analysis of heretofore

unexamined response characteristics Multiple dependent measures such

KA TN

as latency, subJective confidence and anxiety can be incorporated to

inprove bath the diagnostic power and efficiency of the psychometric

F oo T i
instruments Research{ with the NMPI (Dunn, et al R 1971) has shown that
‘ Syl At .,
the cniornmtion processing time (latency) for a given item is partially
civgd s Ty ?dnr."’)"ut(‘»-

2 function of the number of charactars in the item, the ambiguity of the

Pooiviongue cuedd T oot
lhitem, and the social desirability value of the item. Massengill and
HECRE R S LR AN AL

Schuford (1967) have Shown that subJective ‘confidence ratings significartly
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increase test reliability. Hansen (1969) reported an improved predictive

relationshiy for a college entrance aptitude measure if confidence ¢cores

are included with the right/wrong CAI scores.

Confidence or subjective prchability scores may have great
potential for improving diagnostic procedures, in that this additional

subjective information approximates more closely many clinical assessment

procedures., Moreover, a procedure for calculating factor scores recommended

by Cattell (1965) could be implemented within the overall system.

Sequential Testing. As on-line scoring becomes more frequently

utilized, the concept of sequential testing is 1ikely to become part of
the scoring methodology. Sequential testing is a procedure by which the

selection of each item is contingent on the prior performance. In addition,

* subtest sequences can be altered according to real-time behavioral data

sampies, and according to the objective of the testing procedure as speci-

fied by the psychologist, teacher, or counselor. Sequential selection of
tests to be administered can also be incorporated with the overall
s).tem In this respect sequentiai testing 1s necessary to solve the

1ogistic prob]ems presented by implementation of an MTMT model that

,strives for in- depth differentia] student assessnent The concept of

mass. test administrations would be eiiminated (Cleary. Linn, & Rock,
1968) by 2 widescaie adoption of this procedure with the MTHT model.
Sequential testing is also being employed for rriterion per-,

Dol

(;formance assessment within 1ndividua1]y prescribed instruction (1P1).

AT G & § G Wi

Ferguson (1970) has described a modei for conputer-assisted criterion-
=) €250

K y”‘li‘iv AP

referenced testing The essentiai assumption of the approach is a

OIS B 7\ IR Y R .
hierarchical:sequence of skil performance ieveis Itens are presented
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15,
within a given skill area until sufficient information is available to

fornulate a mastery or non-mastery degision on the particular skill.

- The Pittsburgh IPI project is currently utilizing this form of sequential

testing to facilitate the assessment/management aspects of their instruc-
tional program.: - - .t -

-In summary, as methodological advénces occur in natural language
processing, in multiple dependent measures for combination or factor

scores, and in Sequential testing, the potential of the MTMT model will

-become a reality. In essence, the full array of student scores will be

i .“stored 1n learning history vectors and become an operational component in

e . a4
Cah S I TS T B

the educational process. .-~ :-

- As developments in natural language processing become more
sophisticated, the structured vs. unstructured djstinction of response
proéessing will not be a majorﬁconsi#gra;iqp. Natural language processing

and multiple dependent measures will become integrated in the student's

i score file and ultimately far more usefyl in the instructional process.

i L

" Automated Interpretation

red ) j 74
PRers el

PSR

The challenge of automated intéipretation of tést results con-

sists of converting quantitative indices or profiles into meaningful

© verbal statements, While the R & D effort in this area 1s quite Timited,

Lo

one can’ foresee a great need for methodological development because of the
extens{ve manpower required to provide for this phase of the testing
process. As to reasons for the 1imited R & D efforts to date, one .

- ghould recognize that an essential characteristic of a psychologist's role

consists of providing human dialogue and 1ntorpretatjon‘yegard1ng the
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outcomes of the testing process. Moreover, the Interpretation of quantitalive
scores has always Eeen a problem, due to the lack of sophistication of
the varying clientele audience. In turn, generating professionally appro-
priate interpretations for psychological colleagues, yuidance counselors,
classroom teachers, and parents varies as to ooth the depths of interpre-
tation as well as the use of quantitative concepts. Given these reasons
for the 1imited progress in automated interpretation of test results, this
section will review the major progress in the personality domain because of
the more substantial methodological progress that has been demonstrated in
comparison with the aptitude area. A brief discussion of preliminary research
in the aptitude and achievement area is made. The section will conclude witﬁ
a review of beginning efforts to develop an information maznagement system
for test result interpretations.

Parsonality Test Interpretation. The first operational system for

the MMPI was developed at the Mayo Clinic (Rome, Swenson, Mataya, McCarthy,
Pearson, and Keating, 1962) for routins use on medical and surgical patients.
Glueck and Rezniko{f (1965) héve modified the Mayo program for application
to a psychiatric in-patient popﬁlat1on. More complex scoring and interpre-
tative systems for the MMPI have been developed by Finrey (1967) and

Fowler (1969).

A number of less-than-complete interpretative efforts have been
made 1n that many programs are available to provide interpretive state-
ments based upon some limited aspect of the profile or to examine the

test scores for congruence with scme specified profile type. Thus, there

" are programs to examine MAPI scores for the Gilberstadt-Duker and Marks-

Seeman code types, to apply the Meehl-Dahistrom profile discrimination

09+ e
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rules, or to identify maladjusted college students generally (Kleinmuntz,
1963). These lead to category descriptions if a student is positively
tdent..fied.

The above mentioned programs involve both scoring and interpre-
tative routines. In contrast, the Rcrschach Test has only an interpre-
tative system to analyze the obtained scores (Piotrowski, 1964). Agreement
found between program and clinical diagnosis was 86 percent.

Essentially, both the MMPI ai.d Rorschach programs examine the con-
“fguration of cartain test scales or scores and then ]ocate ;ppropriate
sentences or paragraphs stored in the computer memory system depending
upon the scale elevations. The interpretative statements arevthen combined
and a report produced.

Pecent efforts by Fowler with the MMPI exemplify the concept of
variable interpretative reports that are intended for different but

specifiable audiences. Unlike his earlier work, and the work of others

" in the interpretation research area, which dealt extensively with clinical

interpretotion of score profiles, Fowler is currently dgsigning a Program

* to write varied psychological reports depending upon the nature of the

intended audience. Irplicit in this work is the need for a concise
specification of the 1nfonnat1qpa}”neegs of the personnel who wili eventuk

ally read, process, and further act upon the interpreted results. Using

~ an audience rating methodological approach, each vers.on is up-dated accord-

ing to readability, audience relevancy, and proqusiqnal ut!lity criteria,
One can anticipate that these methodOIOgtcal techniques will be utilized
to extend the automated interpretive efforts of the future..

R R Y 4 VRS EEL RN
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Aptitude Test Interpretatfon. Two examples of purely interpre-

tative tybe brograms for aptitude and achievement tests are available.
These systems‘require test scores &s tuput and provide for minimal inter-
pretatibn;of the patters of scores, Within the area of aptitude and
achievement measures, Helm (1965) has pragrammed the evaluation of a battery
of individual scores per student. Sixty-five classes of sentences were
generated from written psychological reports. The rule classifications
‘1n&orporated approximately 90 percent of the information in the psychologi-
cal reports. The output report consisted basically of simple sentences
designed as direcf translations of scores although some provision was made
for compound seatences to handle contrasts or similarities between two or
more profile scores.

"7 7" In the area of counseling, Cogswell and Estavan (19i %) have developed
a program to evaluate student folders containing such input *nformation as

" grades, aptitude test scores, etc. Applying the rules derived from previous

“counselor Judgments, the computer program would select appropriate output

' statements such QQE "Student's grades have gone down quite a bit. Ask
about this 1n an fnterview.. Thave was 76 percent agreement between the

COMpﬁiér statements and the evaluative behavior of two counselors.

RS RN Ihfb}nngion Management Systems,” In stressing the multi-test

"kHQIti-b;ofessional approach to assessment, an information management
'syﬁféh (IMS) for storage and retrieval of student evaluation files appears
" to be h@ciisafy. In this way, varying but appropriate reports can be
yh:éédékatéd-fbr'psychologists.‘teachors, counselors, etc. Implicit in the
MIMT model is the conception of a continuous record system with automated

interpretative capability. All too often, the school psycholegist or

Y, ST
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classroon teacher pergeives instructional-problem cases within the frame-
work of symptcm disorders, eitner achiczvement or psychological in nature.
A totally automated diagnostic syster with interpretive capabitity could
be preventative in nature in that continuous information would be available
on each student and wonld be processed by the appropriste personnel at
their level of information capability.

This IMS should alro be able to suggest treatment possibitities for
identified pwoblem disorders. In addition, probabilistic statements could
be presented concerning possible causaiive or treatment alternatives for
each student. A constant cybernetic approach to the IMS would up-date the
current interpretation and treatment statements. In other words, the effect
of different treatments would be stored in the IMS and compared to the
previous predfctions for the purpose of actuarial up-dating. Thus, more
valid anq yet more précise statements of diagnostic and instructional
activities would be veadily available. One\can anticipate that Rand D
efforts in automated 1nterpr?tation of test results will follow the trend

towards incorporatior within IMS developments.
Sumar

Gi{ven the rapid distribution of computer terminals, one can antici-
pate extensive empirical automated testing research during the 70's. We
contend that the trends found in the MTMT model will influence those efforts.
We anticipate extensive efforts on the natural language, dialogue aspect of
test administration. Boih test scoring and interpretation will be influ-
enced by the growing availability of IMS for education. Thus, this decade
will undéubfqd1y represent the full flowering of the automated testing area.

25,
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