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Standard

W hile most of us invalved in
professond credentiding pro-
grams understand the need to use
legdly defensble models for the
establishment d minmum passing
scores, many regulatory programs
are governed by laws or regula-
tions that require a candidate to
achieve a specific number of items
correct, or a specific percent
score, in order to be licensed.
Usudly, such a mandated mini-
mum passing sore is determined
arbitrarily and is completdy unre-
lated to any demondtrated leve of
necessary competence.

The arbitrary nature of setting a
minimum passng score in this

manner is only one of the prob-
lems associated with such Situar
tions. Another mgor flaw is the
inability to create equivalent forms
in teems of difficulty. If two ex-
amination forms developed for
such a program are ddidicaly
equated, it is likely that each form
will have a dightly different,
though equivadent, minimum pass-
ing score. Accordingly, if exami-
netions of different levels of diffi-
culty are adminigered in such a
program, pass rates will vary from
foom to form even though the
candidates taking each form may
be amilar in ability.

Various methodol ogies have been
proposed to control form diffi-
culty differences, such as sdlecting
items with smilar p-vaues (a
measure of difficulty). Despitethe
bet efforts of test developers,

methodologies such as these are
highly imperfect, largely because
candidate ability is not consstent
from group to group and form to
foom. Thus, maching p-vaues
becomes a meaningless exercise
since the pvdues have different
meanings in response to differ-
ences in candidate group ability.

This, in turn, leads to greeater than
normd fluctuaions in pass rates,
which are understandably unde-
Srable.

The way that problem is tradition-
dly solved is by datidicdly
equating test forms to each other,
usng a dasscd common item
linear eguating method.  This
method involves adjustments to
the raw cut score from test form
to test form (to acount for the
differences in difficulty levels) and
then converson of these raw
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scores onto a reporting scale.
The percentage correct model
does not alow for raw score ad-
justments, nor does it dlow for
the necessxry converson of
scores into “points’ (because the
scores must be presented in per-
centages).

SMT has developed an innovative
solution to this problem of report-
ing percentage correct scores
cdled the IRT Convergence
Modd. The IRT Convergence
Mode is based on the use of Item
Response Theory (IRT). IRT isa
latent trait mode of the relation-
ship between an examineg's leve
on the trait being measured by a
test and the examinee's response
to a given test item. IRT dlows
for the condruction of pre-
equated tests forms, which is
made possible by the cdibration
of the item banks. That is, a test
form is equated prior to and not
after the test form is administered.

The IRT Convergence Model
alows the test developer to utilize
a powerful and precise method
for ensuring the equivalency of
ted forms and controlling test
form difficulty levds. The modd
iIs dso psychometricdly sound,
consistent with industry standards,
and, thus is highly defengble in
the event of alegd challenge. By
virtue of being able to equate
prior to the adminigtration of the
test, this mode alows issuance of
on-dte scores without impacting
the qudity of the data andysis or

scoring  process
where appropriate.

in  programs

The following paragraphs contain
a brief description of the IRT
Convergence Model and an ex-
planation of how it is usad in an
environment where a minimum
passing score has been specified
in law or regulation. Condder an
examination condging of 150
items with a passing requirement
of 70% or 105 items correct.
IRT is a modd of how examina
tions and examination questions
function based on the rdaionship
between candidates probabilities
of success and the levd of ability
of the candidates. Below is an
Item Characteristic Curve (ICC),
which relates the probability of a
correct response for the item or
question (Y-axis) to the overdl
ability or proficiency to be as-
sessed (X-axis).
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Each test item has a unique char-
acterigic curve. ICCs are dis-
placed to the right for more diffi-
cult items and shifted to the left
for easer items. ICCs a0 rise

more gdeeply for items with

greater discrimination.

Just as each examindion item has
alCC, each examination itsdlf has
what is referred to as a Test
Characterigtic Curve (TCC). The
TCC is amply the curve which
represents the sum of al ICCsfor
the items on an examinaion. Be-
low isagraph of the TCC.

Expected Score
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This graph shows a range of ca+
didate scores from about 62 to
145 over the range of candidate
proficiency characterized by a
scde which runs from -3 to +3.
The graph on the following page
shows this same TCC with the
minimum passing score (or cut
score) of 105 questions correct
and shows the relationship of that
score to the performance scae:
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Expected Score

Flaw Cut

Theta Cut
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This graph shows that a profi-
ciency level of .05 represents the
level of proficiency necessary to
pass the examination with a score
of 105. Since dl items and can+
didates have been placed on this
same scae of proficiency, a mini-
mum passing score of .05 for any
future examination will represent
the samelevd of proficiency.

Using this standard, all future
fluctuationsin passrate will be
due to differencesin the capa-
bilities of the groups of candi-
datestaking the examination.

Sinceit is necessary that the stan-
dard of 105 aso be preserved to
be consstent with regulations for
the examination, future examina
tions will need to be constructed
s0 that the TCC for each form

Expected Score
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passes through the point in the
graph above .05 and across from
105. The graph below shows the
TCC and two additiond TCCs
for prospective forms.

All three TCCs pass through this
prescribed point and, therefore,
candidates taking al three exam-
nations will be judged by the
same pass-fal performance stan
dard, both in terms of the candi-
date proficiency scde as well as
in terms of the number correct on
the examination.

This new innovetive mode devel-
oped by SMT enables testing
programs to stay in compliance
with spedific legd mandates e
lated with the scoring of examina:
tions while & the same time main-
taining a scale which requires the
same levd of candidate profi-
ciency to pass the examination for
eech form. Under this mode,
fluctuations in pass-rates are due
to differences in candidate ability
aone.

[_TESTING ISSUES ]

Standard Setting
Softwar e Removes
Subjectivity from
Cut Scor e Process

Schroeder Measurement Tech-
nologies, Inc. is congtantly looking
for software based solutions to
the various problems that are ex
countered in our industry. Our
motto ‘ Solutions through Innova:
tion' is the driving force of our
company, especidly in our re-
search and cevelopment depart-
ment. Below is an article describ-
ing our latest innovation, SMT-
Cut+.

SMT — Cut+

Setti ng a passing standard or cut
score on a credentialing examina:
tion is often a difficult, expendve,
and very subjective process.
Schroeder Measurement Tech
nologies, Inc. (SMT) has devel-
oped software, SMT-Cut+, that
incorporates the use of Item Re-
soonse Theory (IRT) into the
standard setting process and e
moves a large percentage of the
ubjectivity through the use of
group/rater consstency across
items. SMT-Cut+ aso increases
the efficiency of the process by
reducing the number of items re-
quired in order to set the passing
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gandard. This new software will
save vduable time and money
while a the same time reducing
the subjectivity of the process.

Through the years many method-
ologies have been created to de-
termine a passing score on a cre-
dentiding examination (Please see
Nedelsky (1954), Angoff (1971),
Jaeger (1978), Ebel (1979), etc.).
All models, however, contain an
edement of subjectivity as an ex-
perienced Subject Matter Expert
(SME) attempts to determine the
response pattern of those candi-
dates of minima competency
(note: the term minima compe-
tency often has a negative conno-
tation and is sometimes Eferred
to as just an acceptable leve of
competency.). The subjective
nature of the dandard setting
process is a known and accepted
element of the practice.

The mog common method of
dandard setting is the modified
Angoff method, in which, SMEs
determine the probability of a
minmally competent candidate
achieving a correct lesponse for
esch item on an examination.
Thismodd dlows SMEsto rate a
hard item on the examination with
a high probability of a successful
response by a minimaly compe-
tent candidate and an easy item
with alow probability of a suc-
cessful response. The modified
Angoff method provides the
SMEs with very little information
in which to base their probability
esimates. With the incorporation

of IRT datigticsin the SMT-Cut+
software, the performance of an
item across dl competency levels
can be viewed. Please see the

following graph.

SMT-Cut+ displays the Item
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Characterigtic Curve (ICC) as
well as the line depicting the
probability of correctness (group
average for dl SMEs) for the item
and it's corresponding compe-
tency level. Each competency
leve (vaues from -4 to +4) cor-
responds to a score on the e-
amination. After viewing multiple
items, the condgtency of the
competency estimates can be
viewed and evauated. If infact a
hard item on the examination is
edimated with a high probability
of a successful response by a
minmaly competent candidate or
an essy item with alow probabil-
ity of a successful response, it
would be very obvious from the
grephic display of thoseitems. At
which time the items would be re-
evauated. Please see the follow-

ing graph.
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SMT-Cut+ can dso improve the
condgency of a sngle SME's
edimates across multiple items.
By increasng the consstency of
each individud SME, the overdl
religbility of the estimates for the
examination increases.

The software also alows the es-
timate of competency for the er
tire examination form to be com
pleted in ashorter amount of time.
Once the estimates are condstent
across a large grouping of items
(i.e. 30% to 50% of the examina
tion items), the process is com:
plete and a cut score can be es-
tablished.

Through the use of SMT-Cut+,
Schroeder Measurement Tech
nologies has turned a difficult, ex-
pendve, and very subjective
process into one that is smplified,
reasonably priced, and very ob-
jective.
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MIS Director:
Steve Schimsky

SPOT

Our spotlight in this issue of d-
mensions shines on Steve Schim-
sky who serves as the Director of
Management Information Systems
(MIS). Mr. Schimsky received
his Bachelor degree in Computer
Science from Stockton State Col-
lege in Pomona, New Jersey. His
intelligence and skill provides us
with the innovative software and
programs that contribute emi-
nently to the success of the devel-
opment and ddivery of our high-
quality examination resources.

Mr. Schimsky is a recognized
expert in fidd of examination de-
velopment related software.  In
addition to his current position, he
has previoudy served as the D-
rector of MIS for the Nationa
Assessment Indtitute (NAI) and
as the Director of MIS for Ap-
plied Messurement Services
(AMS).

MI S Director
Steve Schimsky

Mr. Schimsky's superior profi-
ciency in computers is of extreme
vaue to SMT. He applies his
excellence to three mgjor respon-
ghilities, as well as many other
important duties he performs at
SMT. These mgor responsbili-
ties incude credting dl of our
software, securing dl datathrough
the use of back-up procedures,
and ensuring that dl sysems,
software and hardware are func-

tioning properly.

His grestest accomplishments,
according to Mr. Schimsky, in-
clude SMT-Bank for Windows,
which gores the items or ques-
tions for eech SMT contract,
produces dl examinations and
runs al programs pertinent to test
development processes and Can+
didate Processing which regulates
teting administration such as
scheduling testing dates, creating
passfal letters for candidates,
and processng applications.
When asked how he creates such
innovative, extreordinary pro-
grams he smply replied, “I liketo

be on the cutting edge of informe-
tion technology.”

[POINT OF INTEREST]

For your generd information,
SMT has moved to a new loca
tion in Dunedin, Horida The
purpose of this move was to pro-
vide SMT with ample room for
expangon and to benefit SMT
employees with more workspace.
Please be advised that our tele-
phone number has aso changed.
Y ou can note this new information
at the beginning and a the end of
this newdetter.

For details about SMT, our

product and service offerings or
to discuss your testing program,
please contact :
Matthew J. Wenger
Vice Presdent
Schroeder Measurement Tech-
nologies
2494 Bayshore Boulevard,
Suite 201
Dunedin, FL 34698
(727) 738-8727
Website: www.smtorg.com

This newsletter and all information
contained hereinare a Schroeder
Measurement Technologies, Inc.,
1999.
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SMT has established a strategic relationship with the

LaserGrade Computer Testing Network
to provide the highest standard in computer based testing.

“Computerized testing is our expertise. It’s the only thing we do.” It’s this dedica-
tion that has gained LaserGrade a reputation of providing unsurpassed levels of
reliability, test security and customer service to their testing agencies, test sites and
test applicants. It is also this same dedication that is the foundation of the SMT -
LaserGrade partnership.

The relationship between SMT and LaserGrade brings numerous features to the
examination process
SMT’s experience and innovation in connection with the test development
and otherresearch and development functions
SMT’s statistical and psychometric expertise in IRT
LaserGrade’s high-tech, secured testing sites throughout the U.S. and Canada
LaserGrade’s candidate registration via toll free hotline or Internet and eligibil-
ity screening
Complete security to protect the integrity of the examinations
Statistical data for each question and test type
Test proctors must complete strict training course and pass a certification test
prior to administering examinations

We are very excited about the SMT - LaserGrade relationship. Both organizations
are highly committed to providing superior quality to all clients. LaserGrade will
compliment SMT’s focus on cutting edge techniques to enhance and improve the
testing process.

FOR ADDITONAL INFORMATION REGARDING THE SMT - LASERGRADE CONNECTION
Matt Wenger, Vice President
SMT
2494 Bayshore Blvd., Suite 201
Dunedin. FL 34698

SPECIAL ADVERTISEMENT
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I.aserGrade

Your best choice in computerized testing

Since 1995, L aser Grade has established areputation for hi-tech, high standards and high quality
in all aspects of computerized testing. Their steady growth has resulted in a network of hundreds
of test sites across the nation, along with an increasing number of international sites.

L aser Grade offers various registration options for test applicants:
Controlled registration, at the customer’ s request, via Internet accessto L aser Grade' sres-
ervations database,
Test applicants may call the national reservations hotline OR
On-site registration

Test facilities are centrally located for the business community, furnished with amenities and
equipped with leading edge technology (Pentium computerswith SVGA color monitors). Test
site schedules are designed to accommodate individual needs and hours of operation are not lim-
ited to weekdays, business hours.

Test security isLaser Grade’ s primary concern. All test questions and associated dataresideon
their central computer and is password protected on several levels. Laser Grade modem servers
will only accept calls from authorized L aser Grade test site computers. The applicant data and
test questions are downloaded to the local test site and are encrypted, compressed then password
protected. All sensitive datais encrypted with a custom encryption routine that was conceived
and written by Laser Grade. Itisonly when the sensitive datais read into active RAM that it is
decrypted, and then only onequestion at atime. The correct answer to the test question only re-
sidesin the encrypted data. Any datathat isof a secure nature and needsto reside on the local
testing station is encrypted in this manner.

Professional organizationsthat utilize computer-based licensure and credential-
Ing exams expect and deserve to work with a test administration company that is
reliable, secure, and involved in all aspects of the testing process...

L ASERGRADE ISTHE BEST CHOICE
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