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CURRENT ISSUES IN TESTING, MEASUREMENT, AND EVALUATION

S. DOnald Melville, Directori_ERIC Clearinghouse on TeStA, Measurement and
ElialUatiern, Educational Testing_Service, PrinCetOn, Nj; Jacob G. Beard,
Florida State University;_C. Phnip_Keartity, Uniliereity of Michigan; Rodney
Roth, University of Alabama; Jason Milltani Cornell University

Four educators describe the issues which_they see to be most current in
the fields of testing,_measurement and evaluation. The mastery of ballad
skills, defined by Minitrm levels of competencei_is discussed by_ JaCeb G.
Beard, in "MinimUM Competency Testing." Issues such as_accountability,
sociel policy, instructional_implications, and psychometrid iteues are
brought td bear on the subject. C. Philip Kearney,_iii "AlidessMent of Higher
Order Skilla," examines a_set of problems more compleX than thbse involved
with &Seeding basic skills. A clear_definition Of Whetconstitutes higher
order skillsi a_scund curriculum design, and alienable instruments for_
assessing higher orderiskilis_are among the goald 'dnich must be achieved to
adequately teach_and test higher order skille. _In "Testing Teachers for
Initial Certification," Rodney Roth points out some of the concerns related
to testing teachers before they begin_to practice their profesSion. TWO
major trendsi using the National Teacher Examinations from EdUdational
Testing SerVide and_using state_programs to develop teacher Certification
tests; art presented. A state-of7the-art survey by JatiOn MillMani
"Educatidnal Testing and_the Computer," describes CoMpUter-assisted educa-
tional testing as it is used for writing teat iteMS, constructing tests,
adMinietering tests, scoring and analyzing resUlta, and record keeping.

Minimum Competency Testing

During the_last decade many school systems began definiij tinitnm
levels of competence for their students and constructing testa to measure
whether the StUdents had achieved theseiminimums; _These Minimum competencies
usually indluded the basic skills of reading, vritirig, and arithmetic_and
their application. The_term "minimum competency teitting" acquired_special
meaning from this activity. Considerable contreVartry arose when, in_1976,_
Fldrida pi:timed a law lemisils requiring high Scheel StUdents to pass a minimum
competendy test in_order to_graduate. A_clatiti=adtion lawsuit was brought
against Florida's school system in an effort to block the use of the test as
a graduation requirement. The courts upheld the rights of_school systems tO
detablish minimum standards of competency for graduation, and many other
states now have similar laws. The Controversy has continued and is focused
On the following issues.

Accountability

During the_1970'S there was considerable criticism Of the Schools and
accusations Of loWeted achievement. To many, minimum competency testing was
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Set,n as a means of holding the_schools accountable for graduatiOn Of
literate_ students who could_perform the basic skills of reading, Writing;
ardiarithmetic. All students would be tested for minimum competencies and
failures_ would be remedied before graduation. Students_whb Were_unable to
remedy their weaknesses and pass the'test before graduation wodld be given
-certificates; but not high school diplomas.

Many educators have_expressed concern about the effects of minimum
competency programs on_the overall school curriculum; and_the level of
achievement resulting from the programs. There is speculation that_the
minimum will become the maxiMdM competencies at the expense ofhigher
learning levels; SuCh an effect has not been demonstrated; however; some
political and educational leaders have responded_to the concerns by adding
testing prOgrams measuring higher levels'of achievement;

Statewide minimum competency testing is inconsistent with the concept
of local control; Some freedom of districts to_determine what is taught_in
the schools must be relinquished to_the state when state testing programs
are established; _Howevc-_; the curriculum for most schools is already rather
fully determined by_state and national policies. The idea of each school
district's separately deterMining a unique curriculum is not consistent with
current practice;

SoCial

Minimum competency testing is seen_by some as social policy. Cohen_
and Haney (1980) argued that_it was another_in a long_lind of educational
minimums which began when_elementary education was made compulsory_and was
followed periodically by increasing requirements for formal_education;_,
Previous_minimums have been phrased in terms of_age or yearsi:ofschooling;
Cohen and Haney point out that while the establishment_of official_minimums
has the appearance of eqdaliZing achievementi history shows that it merely
initiates a new competition for superiority;

Minimdm competency testing has_also been characterized by_itS Opponents
es a radist means of denying educationalicredentials such as high SChOtil
diplomas to minority; and particularly black, students. Thid argument is
bailed On the hietorically greaterifailure rate of black than Of white_
students on these_and_other_academic_achievement tests. Proponents of
minimum competency testing_argue that_it is_ a means of improving the achieve-
ment of marginal 7:Iddents by identifying_achievement deficiencies and
ensuring that all students receive a basic education.

4
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Instructional-Implioations

MiniMUm_Competenc:- Testing programs must_be coordinated With the
inttrUCtional program. _The tests must_have both_curricular arid inttruc-
tiOnal validity. That is, they must measure inStruttiOnal Objectives which
are indluded in the established curriculum and Whidh ate actually taught to
all bf the students.

Remedial instruction should be_made available to students who fail the
test before retaking it; This_usually requires additional funding to ensure
that adequate remediation is given.

A basic premise_of educational systems which adopt_minimum competency
testing is that credit Should be given for accomplishing instructional
objectives_rather_than for spending time'in programs; This idea leadt
naturally tO the iMplementation_of various instructional_design cOnCepts
tUCh at: diagnosis and_prescriptive learning, individualited inttrUction,
and Optimally designed instructional materials. _Thete_ddindepts:have been
intrinduded before, but have hadllimited SlIccetilS ift_adhieVing Widespread
bt long-term implementation. However, effeCtiVe Minimum competency
testing virtually necessitates the use of such eystems.

Psychometric Issues

_When minimum Competency tests are used to_make decisions having serious
consequences for atudents) the psychometric properties of the test scoreS
become especially important. Individuals denied_high school_diplOWat Oh the
basis_inf minimum_competency_test raults_have_sued the educatiOnal EYStem.
They_haVe charged that_the use_of Lnadequate tests ConstitUted ViOlation of
the due process and equal_protection cIauses_of_the FOUrteenth Amendment_to
the COnstitution. Thereforei_users of_such tett_redUlts should make_sure
that the testing program conforms_to the_standards of quality set forth by
the testing profession._This includes_adherence_to the Standards for
Educational and Psychological_Tetts published jinintly by the American _

Psychological Association, American_EducatiOnal Research Association, and
National Council on Measurement in Education (1985). The following criteria
are especially important for minimum competency tests.

o The-testa MUst have content, curriculari_and instructional validity;
that is, they Witt test material which has been taught to all the
students.

o StUdents must be given adequate warning of neW standards for
graduation. .

o The test scores which assign studentt tin the categories of pass or
fail must be reliable for that purpose.

o The passing_score_representing the achievement of minimum competency
must be_arrived at rationally and the level of dkill it represents
must not fluctuate from one test administ:ction to another;
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o The_test must not contain items which_are biased_for or against any
racial, ethnic, religious, sex, or other group through characte4stics
other than the measurement of stated instructional objectives.

o AbdolUte security of the tests must be maintained.

o Test administrations must be standard at all testing sites;

Trends

Minimum competency testing continues to be_used as_a requirement fdt high
school graduation and,has been introduced at other levels Of educatiOn. For
example, several states have installed tests of minimum competency for college
sophomores and for teacher certification.

Several statesihave responded to concerns about lowered achievement
expectations by initiating testing programs which measure levels of achievement
beyond the bdSic skills within, or in addition toi their minimum competency
testing programs.

Assessment of Higher Order Skills

The teaching_andtesting_of higher order skint; ift fast taking oh the
characteristics_of a nationwide educational reform movement._ SeVeral_States
are developing and implementing programs aimed_at assessing higher order
skills, local school_distriCts are moving_rapidly to adopt curricular
programs that_emphaSize the teaching of higher order skillsi_educational
textbook pUblithers and testing companies are becoming increasingly active
in thid area* and conferences, symposia, and workshops on this topic are
Springing up all across the land.

The growing concern over higher order skills stems principally from a,
recognition that the nation's pupils, while demonstrating modest improvernent
in the basic skills,_are falling_far short of achieving mastery Of: thinking
skillsrlong considered one of the major instrUctional_goals of schooling.
There_is ample evidence to support this contention7-a decline in SAT and ACT
scores over the_past several years, results from_the National Assessment of
Educational Progress demonstrating a lack of analytical skills among the
nation's pupila, and results from:state testing programs suggesting short-
comings (Harnischfeger & Wiley, 1975; HASP, 1981; Baron, 1985)i

The higher order skills are increasingly becoming a principal focus of
state level assessment effortsi_a_nhenomenon which bodes well for those
advocating a strong curricular emphasis on the higher order_skills--for test8
drive the curriculum, particularly state_tests._ Whatithe state test8
determine: in_large_part, what the schools_teach and the ralativs degree of
emphasis placed on the subjects and areas tested in relation to other subjects
and areas of the curriculum (Rudman, 1985).
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However, the assessment of higher order skillswhether at local, state,
or national levels--poses_problems that are more complex and substantially
different from those_posed by the assessment of basic skills and other
subjects traditionally found in the school curriculum. The first of thead
problems centers on the lack of clear definition of what constitute higher
order skills. What precisely is it we_are talking about when We uSe the term
"higher order skills"? A second problem is whether we are better advised to
teach==and test--higher order skills as a separate subject in the curriculum,
divorced from particular content_areas:such as reading, mathematics, and
science; or whether we are better advised to teach and tett higher order
skills as an integral part_of_one or more Subject Areas. A third problem
focuses on the availability, or unavailability, of instruments to assess
student attainment in the higher order skills. Is there a need for
considerable test development work or are valid and reliable measures already
in existence? And there are other problems--for example, questions of a
"one-tiered" versus a "tWo-tiered" approach (mastery of basic skills, then
mastery of higher skills). Still other problems: the Costs and benefits of
using writing samples in measuring these skills, and questions of every-pupil
testing verSus a sampling of pupils.

The problem of_lack of clear definitiOn_iepArtitularly acute. __'°Higher
Order skills" is one term used_to describe-thinking Skills. Other terms
abound-critical thinking, higher order_thinking Skillsi_higher level Skills,
reasoning, intelligence, creative thinking, lateral 'thinkingi informal:logic,
to_name a few The problem is_ not only to decide_among_these.names but,
perhaps more importantly, to choose what definition or conception of thinking
will guide teething and testing activities. At:the present time, there Seems
to be little if Any consensus on names or:definitions; For theparent, the
enSWer id easy: "What_I want is_foryou to teach my thild_te think." _For
the professioni the_answer_is_much more compleX. It includes such notions
Ad a habit of_reflective thinking; a_dispositidn_tr Willincness to_think
critically, assertively,:and:habitually;_more diffitUlt subject matter _

dontent; critical reasoning skills;_skills_that 0 beyond recall_or learning
of_facts; and a literal laundry list of other cognitive_activities (Beyer,
1983; Kean, 1985). One_acknowledged leader in the field chooses the_
term "critical thinking" and_defines the concept as_"reasonable reflective
thinking that is focused on deciding what to believe_or do"_(Ennis, 1985);
Another defines_"thitking" as "the operating_skill with which intelligence
acts upon experience" (de Bono, 1983)i Still another offers a definition of
"higher order thinking skills" as:

those skills that go beyond straight recall_or learning
of facts....problem identification and problem Solving,
evaluation of information and of argumentS, deduction,
inference, taking alternate points of view, creating
reasonal-le arguments in support of a position, and making
decisions; (Fremer & Daniel, 1985)

Thus, when it comes to defining precisely what thinking skills mean, it seems
there is no consensus but great diversity in both terms and concepts; For
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those who would include higher order skills in_a_state assessment program,
the first task is one of settling on a meaningful and useful definition.

_ The_second problem, whether the higher skills should be taught and
tested as a separate subject area or embedded or infused into existing
subject_matter and testeliin like fashion, also lacks resolution, even
though most people faver_the latter. Stilli_the_former approachi_teaching
and testing thinking Skilla as a separate topic area, has strong support
among several leaders in the field. Sternbergi_for example, argues that
the better strategy ia One that assumes Intervention_ atithe level_of_mental
proceSSes, and that pupils_can be taught when_an0 how_to use particular
tental processes, and_how to combine those_processes into strategies that
lead to problem solutions (Sternberg, 1984). He argues for three_ i*eqtams
to teach the_components of_intelligence77intelligence being his Cheice of
nate and_definition_of higher_order skills. The three: are Feherateia's
"Instrumental Environment," Lipman's_"Philosophy_for Children," and "The
Chicago Mastery_Learning Program" (Sternberg* 1984). Another acknowledged
leader in the field, Edward de Bono, also argues_for the direct teaching of
thinking ag_a Skill;_he calls for setting aside a_place in the school program
so that_pupils, teachers, and parents_wilI recognizeithatthinking skills are
tAught directly (de Bono, 1983)4_ However, deBono,is much lens sanquiut about
ability:to assess thinking. He_argues that,our_ present measures ate not up
te the job because_they do not_observe the thinker's_compositeiperfOrMahde.
A_third acknowledged leader, Robert_Ennis,_supports the inelhaion of critical
thinking as_an inherent part of traditionaI_subject matter, eVen though some
contend_that he favorsiboth_approaches (Ennis, 1985; Baron 1985). While__
there_is_ample evidence that either approach can work, most research seems
to support Ennissiview-7nately, that_ instrUction in thinking skills should
be present across subject areas and throughout the grades (Beyer, 1983; ETS,
1984; Fremer & Daniel, 1985: Kean, 1985).

Still, Cennecticut, in its state level assessment programs, is using
both approaches apparently with equal success. _It_systematically integratet
higher order thinking_skills into its assessment of the SUbjedt_tatter
detains covered_in the ongoing Connecticut_Assessmentiof Edtdational Progress
while, at the same time_i_it expIores_a variety of additional formats_to_
measure critical thinking and reasoning Skills separately and more directly
in its newly developed Mastery Testing Program (Baron, 1985). Michigan, on
the other handi_is moving tO teat thinking Skills as part_of a revised
evsry-pupiI reading_and Math aisessmem. to be administered_at_grades,4, 7,
and 10 and as a_newly deVeloped every-pupil writing assessment at_grades_5,_
8, and 11 (MiChigan_Departtent of Education, 1986). In_Florida, the emphasiS
alSo id Oh testing higher order Skills_within content areas (Promer_& Daniel,
1985). ThUB, While we see_both approachesipursued in the assessment_of
higher order skills, current practice seems to_give_an edge tb tdathing and
testing such Skills as embedded parts of traditional sUbjedt areas.
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The third_problemi whether instrUMents_currently available_are_adequate
for assessing higher order skiIle, also adMits of different responses; Some
argua_that commercially available standardized achievement_tests include iteMs
that measure_higher order skillat_and that scores and sub-scores from theee
instruments can provide useful and valid information on pupil attaitiMents of
higher order skilla (PteMer & Daniel, 1985; Kean, 1985); Othera Montend
there are no_topic=tpedific critical thinking tests available, bUt only tests
which_attempt tid doVer critical_thinking as a whole, dr_fOdUa On One aspect
of critidal thinking (Ennis, 1985);Still otherS==partiddlarly those who_
develop and implement state level assessment programs7.-argue that, while:much
developMantal work remainsi_there are measures of higher order_skills that
can be incorporated_into ongoing programs, so state level efforts need not
wait on long-term developmental efforta (Baron, 1985; MDEi 1986).

There are other problems. Should there be_a two!Ttiered approach?
Should higher-,order skilla be assessed only aZter a pupil has_demonstrated
mastery:of thabasic skills? Should_writing samples_be used to assess
higher order skills? If dbi what form should these take and_hOW ShOuld they
be scored? Is it important to test every pupil at every grade level? Or
can_the atate_adcomplish its purposea,by sampling grades and sampling_pupils?
While reaeardh dan_be_helpful_in addressing problemS of these types, their
dltidate resolution may depend more on the policy values and policy culture
prevailing in any particular state;

Testing Teadherd for Initial Certification

_Testing teacherabbfore they begin to practice their profeigaion is not a_
recent phenomenon; The first official endorsement Of_teadher teating occurred
in the_colonial dr& (Voldi 1985); The General_AsseMbly Of Virginia_in_1686
requested that every county appoint a person who would Skamine and license_
schoolMastdrs. The testing of teachers for_county certification was dominant
throughout the United States from 1860 until the early 20th century;

The development of normal Sdhools to train_teachers and the approval
Jf_teacher training_programs by state departments of education led_to aft
elimination of testinet_teachers for certification_by the_1920s. The American
Council on_Education did, hoWeveri establish_the National Teddher EZaMination
in 1940. Initially, it Wet used by_local school_distridtS to help idth
teacher selection; only recently has it been used for certifidation.

_The tenting Of teachers for_dertification has resUrfaced_In the_past
decade; a majority of states currently test teachers for dertification and
-lore states plan to start. The rebirth_resulted frOW SeVeral major factora;
TiTio,of these factore were delining test scores and an oversupply of teachers;
Another_was the large scale pressidoverage_given to a very few letters written
by teachers to parents; The letters contained errors in grammar and spelling;

The_rest of this_section Will_present two_major trends and procedures in
the testing of teachers for initial certification and briefly discutta AMMO
current pioblems or dilemmas facing policy makers, researchersland pertons
involved with teener teSting.

9



XV -8

Major Trends

One trend is to use the National Teachers Examinations (NTE) from
Educational Testing Service (ETS). The use of this test can be traced,
in part, to_two couri deciaions from the Carolinas. South Carolina started
using the NTE to assign different grades of teacher certificatea ahortly aftelit was developed. The type of certificate affected salaries and salary
increases.

Ih 1971, ETS issued_guidelines stating that passing scores or cut,scores
Shbuld be based on validation studies._ _In:1975, a District Court in North
Cardlina issued a_decision requiring objective proof by_the:State_of North
Carolina of the_relationship between the:Minimum score requirements on the
NTE and the State's objective bf Certifying teachers who_were at least
Minimally competent. Based on thia dedision, South Carolina authorized ah
NTE validity study by ETS.

The validity_study COndUcted by ETS_assessed the extent to Which the
content of the NTE testa represents_the content of the_teacher training
programs; TeaCher edUdators were asked to_make several jUdgMents about the
overall test_specifidations and teacher training_programs. They were_further
asked to review each question on the test and judge its appropriatenes. A
question_was considered "content appropriate" if_at least 51% of the indges
indicated that at least 90% of the students VioUld have had an opportunity to
learn the content.

The cut-scores derived ft-OM the validation study and adopted by SOUth
Carolina for initial teacher -certification were challenged_in coUrt. Ih
January, 1978,,the United States Supreme Court announced that_it hed
affirmed the April, 1977,_dedition of a_Federal District COurt_tphdlding
South_Carolinals use Of the NTE for certification; This deciaidin prOMpted
several other states to adopt the NTE with cut-scores based on similar
validation procedures.

The United States government issued the Uniform Guidelines on Employee
Selection-Procedures_just after the Supreme Court decision on the NTE use in
South Carolina. These Guidelines apply to tests used for hiring, promotion,
and licensing and certification to the extent that licensing and certifica=
tion may be covered by Federal equal employment law. These Guidelines require
that tests_be validated in terms of job relatedness. This prompted Roth
(1982) to develop a nev validation procedure for his NTE study for the atateof Arkansas.

This NTE study used teachers and teacher educators to judge each test
item. The judges rated the relevance of the content measured by each
question against the domain of knowledge they believed essential for a
minimally qualified entry-level person. Most NTE validity atudies done
since 1982 have assessed both job relevance and the relationship to teacher
training programs.

10
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Another CUrrent trend is for states to develop their Own teaCher
certifiCatiOn tetts. In practicei_this typically means that States contract
vith_the Matidnal Evaluation Systems (NES) for_test development And subsequent
scoring add reporting services. _Georgia_was the first state to develop its
own tests for teacher certification. Interettingly, Georgia decided not to
use the NTE. _This was_based In part_on a court decision concerning its use
of the_NTE for awarding an advanced teacher Certificate._ Georgia_had
selected an NTE cut-score that Vad.nbt based on_a validity studyfor the
certificete. _In January, 19760 a District_Court ruled that the test had no
rational relationship to the purpose_of the certificate. The Court also
indicated that a State must show a valid relationship_between a general
national exaMinatiOn and the specific duties performed by A tee-cher in the
state.

Stetes that_develop their_own teststypicallyuse procedures_following
the Uniform Guidelines onEmpIoyee SeleCtiod-Procedures. This means that
the tests are_designed based on the knowledge needed to_teach a specific
subject in the state. Elliott (1986) presents various procedures used by
several_states to develop their OVA teStS. The key_component in these
procedures is a_job analysis-. It indludes some determination of the critical
and frequently performed eleMentS Of the job; The job analysis typically
begins with a large_ nUMber of content_or topic objectives derived by di:intent
experts to define the Scope of the teaching field. Toacbera rate dadh
objective according to its_essentiality and the amount of tiOti Spent teaching
the content. The reslilts of_this process_determind the Specific objectives
&Jr Witch test items_are developed. The items are evaluated for_their
congruence with the objectives; The_remaihing items are field-rtested in
order to produce appropriate item and test_statistics. These results are
used to produce the final or aottal Certification test.

Problems or_DtIemmat

At the outset, a Major dilemma faces policy makers who_must_ChOote
whether to use the_NTE Or deVelop their own test. Some of the adVantages Of
the, NTE are that the test is available; it_is administered by a_lat46 and
creditable testing firm; it has been used for over_45 years; and its use was
upheld by the SUOreme_Court. One_disadvantage is-that±approptiate tests are
not_available for certain certification_fieldt. _In addition, state validation
studies that use current validation guidelines might indicate that the NTE
is not appropriate or that the derived CUtsciores are extremely low.

The major advantages of state=d0VelOped_tests_are that the tests can
be doveloped for each certificatiOn field and the tests cover the essential
knowledge needed_to teach_a field id_the State. The major disadvantages are
the time and cost involved_fOr tett development. A potential problem it
that state-developed prodeduret have not been tested in the courts.

A_second probledd_fbr policy makers zoncerns what to test. SOMe states
test_the content ift the_dertification_field;_other states teat professional
knowledge; and Still Others test general_knowledge._ The prOfessiOnal and
legal guideline& for employment testing seem to indicate that the further

ii
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one_moves away from the specific_content needed for the position, the Mora
difficUlt it la to alibi,/ job relatedness. For example, potential_Math teachers
should have literature as part of their training program. ShibUld they,
however, be tested on literature as well as math in order to be certified to
Aeach Math?

A major problem fer edueational researChers and people who_develhp
state tests or validate_existing_teatd iS to determine what guidelines and
standards are_appropriate. The Supreme Court_decision for South Carolina
indicates that a validity study based on the_teacher_training program is
appropriate; The Unifert Guidelines would seem to indicate that the Sotth_
Carolina_prodeddre i4itts not appropriatai _Rebell_(1986)_statea the probleM py
saying that regarding the lawi_there_is an unresolved technieal idate Whether
Title VII And the Equal_Employment Opportunity Commissien (EEOC) Gtidelines
apply to licensing_or credentialing examinations. He tiled reifies A question
of precisely_how those_validation standards, that were created largely_in
the context of individual employer jeb Selection tests, should be implemented

conceptually_distinctiliCenting or credentialiwcontext. The 1985
Standards-for Educational and-Pfacholo ical Tests (American Psychological_
Association) have aled Added a section on_professional and occupational liCeritte
and_certification. Thead standards seem_to indicate similar procedurea
found in the -UnifOrta=Gtidelines. The_impact of the Debra P case in Florida
on certifiCation_teeting is another unknown variable. It reintredtCOS the
questien df Cdtrietlar and/or instructional validity.

After the validation guidelinesior_test development procedures have been
dacided, a new series of decisions has to_be made. Theed doncern professional
judgments that have to be thought out during the process. Some examples are:
Should the percentage who typically answer an item correctly be provided for
the judges who are making_iteM prebability estimates; what is an appropriate
standard to judge item relevande, or item essentiality, or content coverage;
and what roles should Val:iota standard errors have on the process.

Conr.lusion

Certifidation is intended_to protect the_public. TeaChera, like Meat
profeaSiona,:ahetld be tested for initial certification._ The preblems
associated with the process are complex; but not unsolvable.

Solutions are needed because_seciety can neither afford to have
incompetent teachers teach our children, nor can it afford to deny competent
persons the chance to practice their absen profession.

EdUdatiOnal Testing and the Computer

Computta ate involved in educational testing in five areas:
the test iteMe, (b) constructing theitests, (c) administering the
(d) scut-is-4 the tests and analyzing._and interpreting the reaulta.
(e) ketpihq teat records. This survey describes the atate ef the
respeet to computer-assisted educational taating.
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Of the fiVe areasi_the writing of items has been least influenced by
COmputerd. Thus far; the potential of the computer to compose item content
has not been realized.

The first attemptat computer-generated item writing took place in 1968
when two educational_researchers; M.G. Osburn and David ShottakervWorkin0
under a U.S. Office of Education grant,_developed a scheme by_ which the_
computer would construct questions about statidtida. Thia acheme worked by
completing a fixed part of the question called an iteM Shell with words or
numbers randoMly selected from a set of possibilities called a replacement
set. For exaMple, a trde!-false question might be generated thby e computer_ _ _ _ _

by putting_to9ether the shell; "The middle number in_a distribution is
Called the" and a randomly selected word.from the replacement set; "mean;
Median; Mode." .Note that in this simple example three variations of
the true-false question are possible.

_ _ In item shell and replacement set schemes; every word that appears in
a test_questioniis first_thought of_by the item writer and_entered intO the
computer.: The computer_is relegated td_the trivial teak Of pidking the words
orinumbers and putting_them together_using straightfOrWard algorithms to
produce the'teat questions. Althoughisome attempts to have the computer
"think" like a_test constructor have been carried out; for the present the
ommputer provides scant practical help to the item writer.

Constructing the Tests

_ 'The computer is used extensively to build tests; especially by commercial
publishers and governmental agencies. This application is made possible_by
collectiona of items called_item_banks. Occasionally;_items are kept only
on paper_while documentation of,each item--its_statiaticalipropertidat
content_descriptions, and so_forth--are fed into_the comptter. The domptiter
then can_pick a collection of_items that_meets the_statietidal and content
specifications of the test builder. It id then left to the test constructor
to assemble the test manually.

More COmmon; however; is the situation in_which the items themselves
are entered into the computer; together with_several pieces of_documentation.
When the items are stored; the_computer can_both select appropriate items and
döniitruct and print the test itself. The successful and extensive_use_of the
computer to assemble testa is in contrast to its minimal use to-write-items-.

Instructors_who teach the same subjects_may develop an iteM bank WhiCh
they_share. Sometimes_they:obtain_the_item bank from_a State bt lbdia agency
or from a commercial source;_at other_times they construdt_their own items;
perhaps beginning by using items_available from others. The NOrthwest Regional
Educational Laboratory, 300_SW SiXth Avenue; Portland; Oregon 97204; provides
listings_of aVailable item_banks and reviews of_existing microcomputer programs
that Will ddhetruct tests from item banks. Most of the programs are too limited
td be Very useful. A few of the more recent ones; however, show promise.
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Millman_and Arter (1984) provide detailed information about item banks
and test construction. They describe a wide variety of item banks, outline
their_advantages_and_disadvantages, list the conditions under which item banks
have the most potential_value, and provide an extensive set of questions to
be asked in designing item-banking systems.

Large-scale test development programs will_become increasingly computer-
ized._ Individual teachers can expect to asseMble their tests from computer-
ized item beriks as quality software and microcomputers become available.

Administering the Tests

The_gIamour area in_aducationaI testing these days is computer adminis-
tration of tests. What makes this area so fascinating is the ability to
program the computer to consider a student's prior answers
next question;_that is, to select items for administration
student's previous responses. _Thus, the exaMination_given
can be tailored or adapted to his_or her_level of_ ability.
adaptive, tailored, response-contingent feature that gives
adMinistered testing its major advantage over conventional
adMinistration.

when_picking the
based on the
to each student
It id this

computer-
test

Adaptive testing, as it_is_most frequently called, has been put to use
to_help solve three knotty :tasting problems. The first is getting more
measurement precision with_fewer test items. It is a fact of_psychometric
life_that the more test items given to a student, the more accurately the
student's level of achievement or ability can be_assessed. But teachers-and
students alike object to tests that take a_long_time tO complete. Because
the_level of difficulty of the_items a student is_given under adaptive
testing corresponds tO the student's level of performance, they carry
maxiMum information about the student's ability, with the result that
adaptively adMinistered tests can provide the same degree of precision
as traditionally adMinistered tests While using about half as many items.

The second problem attacked by_adaptive_testing is that of making test
items simulate_tasks that the student might face on the job or in other_out-
of-school situations. In adaptive testingi_the_compoter can be_programmed
to_permit students to progress through a program situation and-to provide
students with appropriate feedback. For example,_in patientmanagement
problems,_a medical case is_presented and_the medical student indicates_what
actions should be taken. These actions might include observing the patient's
physical condition, ordering laboratory tests* or_prescribing medication or
other treatMents. The restilt of each action is given to the student, who
proceeds to answer additional questions about further treatment;

The third_problem that_adaptive testing is weII suited to handle is
diagnosis_of student_learning problems. When a student misses a_test question,
the computer can be programmed to administer carefully selected similar items
that can pinpoint the student's misconceptions or gaps in knowledge. With
such information, the teacher can provide appropriate remedial instruction;
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Although_some_large testing programs have begun to administer tests by
computer, with positive reactions from those examined, it_will be some time
before classroom teachers routinely_give their_tests by_computer. Tests
eMbadded in instructional_computer software are the exception. Questions
asked of learners are an integral part of the teaching material, and such
testing is often so nonintrusive that the students are not aware they are
tested.

Scoring the Tests and___Analyzing_and_Interpreting_theAte_sul-ts

For many years, groups who_administered many objectiVe tettS_
scored their own answer sheets by hand.Now desk top scoring machines
connected to a_microcomputer are available for a price that_enables local
schools and small colleges to have their own autOmated scoring and tedt
reporting system._ In a few more years, a majority of the mediuml. and
largt.=Sized School districts may score and report objective tests using
locally owned equipment.

Computers have also been used to_score,short7answer_questions and to
grade_essays. The procedure typically consists of matching the StUderit'S
answer to key words provided by_the test_constructor._ If the Stddent
supplies the key words or_acCeptable variations, credit_is giVen for the
answer; Somewhat aside, it seems_that_the science_of short-answer and essay
test scoring has not made any noticeable progress in the last 10 or 15
years, nor is it likely to do so using present methods.

A traditiOnal function of computers_in_testiUg has been to analyze
itdid and test data. The_prowess of_computers to manipulate numbers has
never been doubted, and_computers continue to provide test developers with
a much valued_service in this regarth Using item data stored in item banke,
some of the more sophisticated programs can predict the score diStributibh
and other test results before a planned test is actually adMinibtered.

_Computer interpretation of test results, particularly those of psycholo-
gical tests, is the most controversial of_all aspects of computer_testing.
Many computer companies now adMinister and interpret_the results from
interegt,_vocational, personality and intelligence tests; The controversy
SteMil_iti large part from the secrecy that surrounds the algorithms the
oompnter uses to produce various Interpretations; How the computer decides
that_a job applicant is a good risk or that client has suicidal tendencies
ia often shrouded in proprietary secrecy, and the validity of these interpre-
tations remains uncertain.

Keeping Test Records

Another task to which computers are well suited_is keeping track of test
performance; Computers can store_resUlts in a record or grade booki_produce
grade reports, and develop a profile of test results for an individual
student or for the class as a whole. Microcomputer programs that perform
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these functions are readily available and relatively inexpensive. The
computer can be programmed to keep track of other statistics in addition to
test scores: among these, the time taken to answer each question, the
attractiveness of each foil in a multiple-choice item, and the proportion of
Students who answered each item correctly;

As discussed here, computers are employed_in several areas of_educational
testing; The functions of computers in these areas can_be integrated, vhich
may lead to more efficient and_acceptable_testing practices; usirig itets
from a_bank, the computer can_assembIe and_administer a_teSt and, bed&USe
the responses of computer-administered tests_are entered dirdetly into the
computer, it_can quickly score, record, and interpret the results. As
computers and programs for carrying out these tasks become more_readily_
available, vizi can expect a greater proportion of testing activities to be
aided by computer; Although the computer can make the process easier to
itplehiento the educational benefit that accrues to the student_will depend
en the quality'of the items that make up the tests and on how the results
are put to use.
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