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Aﬁ.er almost 10 years of research and planning, the National Council of Stase
Boards of Nursing (National Council) moved its nursing licensure examinati
from the traditional paper-and-pencil (PP) format to computerized-adaptive
testing (CAT) in April 1994. The National Council made this move to provide
nursing candidates with more frequent testing opportunities, a shorter and
more comfortable testing experience, quicker turn-around of results, and to re
lieve the state Boards of Nursing of the burden of test administration. The des
cision was based on the accumulation of evidence in the literature of CAT
paper-and-pencil comparability and increased CAT efficiency, and evidencs
gathered from its own research. This retrospective report summarizes the
tional Council's 10 years of research into the comparability of PP and CAT fo
mats for the NCLEX® examinations, conducted on over 11 000 NCLEX cand
dates and should provide background information for other professional org
nizations interested in computer-based testing.

There are two separate NCLEX examinations, the National Council Lices
sure Examination for Registered Nurses and (NCLEX-RN®) examination and ¢
National Council Licensure Examination for Practical/Vocational Nurses
(NCLEX-PN®) examination. These two examinations have different test plass
item pools, passing standards and, to a large extent, candidate pools (some
states allow RN candidates who have not fully completed their educational psee
gram to take the PN examination).' Historically, each was administered
paper-and-pencil format (twice a year, 10 a total of over 120 000 RN candidase
and over 60 000 PN candidates per year). Passing rates hovered around %
for first-time takers educated in the United States (the “reference group™ &
whom item difficulties are estimated).?

The NCLEX-RN examination in the paper-and-pencil (PP) format was & :
day examination consisting of 372 questions—300 operational items used =
scoring and 72 pretest items being field tested. All operational items had kne
difficulties, having been calibrated and equated to a common scale using
Rasch model3 The 1-day NCLEX-PN examination had 240 items, 204 of whae
were operational, and 36 of which were pretest. The passing standards. &
using a modified-Angoff technique and reevaluated every 3 years, were mas
tained as logit ability levels on the Rasch-calibrated “bank scale,” and each c=
didate’s equated ability estimate was compared to that standard to determ
pass or fail status.

On the PP examinations, efforts were made to better target the exas
tion difficulties to the pass/fail standard. Historically, the average item diffia '
has been lower than the passing standard, as has been the average difficulty
items in the pool. In addition, it was hard to predict and write items with &
ficulties near the passing standard which resulted in items with a great ¥
of difficulties in the item pools. These factors, combined with the higi
nature of the examinations and the resultant need for large item pools,
the option of building a peaked test implausible.* In 1986, the decisio
ing body of the National Council voted to pursue CAT as a more e faca
method for assessing the competence of nurses to practice safely and &
tively in entry-level positions.

In part because of the shortage of items with difficulties in the regios
the passing standard, the goal of CAT was envisioned as estimating a &
date’s ability as accurately and efficiently as possible. A candidate’s exams
tion would end when the probability of the candidate’s ability being o= 3
other side of the passing standard (ie, of the final pass/fail decision being
ferent if more items were administered) fell below a specified level. ‘
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CAT software was developed that
uses Item Response Theory (IRT) item
difficulties and a maximum-likelihood
ability estimation method to calculate
candidates’ abilities. (Note: Bayesian
estimation is used until the candidate
has answered at least one item cor-
rectly and one incorrectly).’ Items are
selected that both maximize the infor-
mation provided and cover any under-
represented areas of the test plan. The
minimum test length of 60 items was
deemed to be the minimum number
that could adequately cover all test
plan areas. The maximum test length
was set at the point where the preci-
sion provided would be approxi-
mately equivalent to that provided by
the PP examination (250 items for RNs
and 180 for PNs). In addition, 15
pretest items (25 for PNs, because that
item pool was shallower), selected at
random, would be administered, inter-
spersed among the first 60 operational
items. Each item had to be answered
before progressing to the next. Once
an answer option was highlighted and
confirmed, and the next item selected
and presented, the candidate could
not return to the previous item.

Testing continued until (1) the
maximum number of items was
reached, (2) the 4 hours allowed had
expired, or (3) the current ability esti-
mate was more than three standard
errors of measurement (SEMs) from
the passing standard and the mini-
mum number of items had been seen.
The third of these “stopping rules” re-
quired that the decision being made
be with 99% confidence before end-
ing the examination. Analyses re-
vealed that ending the examination at
the point when decisions could be
made with 95% confidence (1.65
SEMs) resulted in only 1% different
decisions.

CAT Field Tests

From 1990 to 1992, the National
Council conducted two field tests of
the NCLEX-RN examination using
CAT. Two separate administrations
were needed because the characteris-
tics of candidates (particularly the
proportion of first-time takers and for-
eign-educated candidates) presenting
to take the NCLEX-RN examination
vary across the year. In 1992, a field
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test of the NCLEX-PN examination
was conducted using the same design.

Eight licensing jurisdictions’
Boards of Nursing and educational
programs recruited volunteers for the
field tests. To qualify to take part in
the study each volunteer had to meet
their jurisdictions’ requirements. The
volunteers took the NCLEX paper-
and-pencil examination at a regularly
scheduled administration, either fol-
lowed or preceded (within 2 weeks)
by the NCLEX-CAT examination. CAT
items were selected from pools of
over 2000 possible items. The re-
search questions addressed were: (1)
the equivalence of the pass/fail deci-
sions made by the CAT and paper-
and-pencil methodologies, (2) the im-
pact of CAT on protected demo-
graphic groups, and (3) any impact of
computer experience on the CAT-PP
differences. The volunteers were told
repeatedly that only the PP examina-
tion counted for the licensure deci-
sion. Somewhat lower scores on CAT
were anticipated as a result.

Over 960 RN-candidates partici-
pated in the RN field tests and a simi-
lar number (912) in the PN field test.
Concordance between CAT and
paper-and-pencil pass/fail decisions
was high (81% and 82% in the RN
field tests, and 87% in the PN field
test), as was the corrected (for attenu-
ation) correlation between Rasch abil-
ity estimates from the two methodolo-
gies (RN = .83 and .93, and PN =
.87). For CAT pass/fail decisions made
with greater than 95% confidence
(where testing ended before the max-
imum number of items was adminis-
tered), the two methodologies agreed
on 97-99% of the decisions.

Overall, candidates  scored
slightly lower on CAT (both average
abilities and passing rates were
slightly lower, although the passing
rate for English-second language PNs
increased). The CAT ability estimates
were lower than PP for all demo-
graphic groups, but the difference
was less for foreign-educated and
English second-language PN candi-
dates. No effect of computer experi-
ence on CAT performance was found.
Candidates reported feeling more
comfortable taking the test on com-
puter, and thought the items were
somewhat easier to understand, and
much easier to read.”
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Field Test Results

The Field Tests demonstrated that
NCLEX candidates generally received
the same pass/fail outcome from PP
and CAT. The high correspondence in
pass/fail decisions for candidates who
received the shorter CAT examina-
tions (because of their distance from
the passing standard) was expected.
Similarly, those candidates who were
very close to the passing standard (£2
SEMs) would be expected to have
lower decision consistency across any
two versions of the examination.
Even though the slightly lower
average ability estimate, and the cor-
respondingly lower passing rate on
CAT was anticipated in this study, it
was still a matter of concern. Candi-
dates’ differential motivation on two
versions of an examination, when one
“counts” and the other does not, had
to be eliminated. In other words, CAT
had to “count,” for a conclusive com-
parison of candidates’ performances
on the two examinations to be made.
Thus a CAT Beta Test was needed.

Beta Test Design

The design for the CAT Beta Test in-
cluded a nationwide, random assign-
ment to equivalent groups design,
with four groups defined for RN can-
didates, and three for PN candidates.

One group of approximately 2000
RN volunteers took the PP examina-
tion at their normally scheduled July
administration, and another 2000 RN
candidates took CAT at approximately
the same time. The same numbers of
PN candidate-volunteers took a spe-
cial administration of a PP NCLEX-PN
examination or CAT in July, 1993.

To offer insight into reasons for
any observed CAT-paper-and-pencil
differences, two additional, smaller
groups of RN candidates and one of
PN candidates (approximately 500
each) took the NCLEX examinations
under modified conditions. For RNs,
the modified conditions were a 1-day
version of the paper-and-pencil exam-
ination (PP1day), so that possible ef-
fects of a 5-hour testing session might
be identified, and a computerized-lin-
ear test (CLT), where all candidates
were administered the same items and
allowed to review and change their
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answers, so that possible effects of the
adaptive nature of CAT and the lack
of opportunity for answer review
might be investigated. Because the
NCLEX-PN examination is normally a
1-day examination, only the CLT addi-
tional condition was administered.

As with the field tests, the dual fo-
cuses of the Beta Test were on the
comparability of pass/fail decisions by
the different testing methodologies,
with the added element of conse-
quences for CAT performance, and of
any disparate impact of CAT on the
protected demographic groups. A
higher than representative proportion
of repeat test-takers, ESL candidates
and candidates from Hispanic, African
American, and Filipino ethnic groups
was sampled to enable comparisons
with sufficient statistical power. Re-
cruitment of volunteers was assisted
by the offer of a free examination (the
normal PP examination fee was $40),
and of a free CAT retake (at an earlier
time than the next paper-and-pencil
would be available) if they failed the
Beta Test, no matter which condition
they took the examination.

Beta Test Administration

Almost twice as many candidates ap-
plied for the Beta Test as were se-
lected, more than needed for every
group except Hispanics. To be eligi-
ble for participation in the Beta Test,
the candidates must have registered
for the normal PP examination and
the state in which they desired licen-
sure must have declared them eligible
(having completed all of the state’s re-
quirements for taking the NCLEX ex-
amination).

Overall, 6377 RN candidates and
4428 PN candidates were randomly
assigned to Beta Test conditions, and
after random selection were stratified
by state and demographic group.
These numbers included an antici-
pated loss to attrition, with an original
target of 5000 RN and 4500 PN candi-
dates. The number of PN candidates
selected was lower than anticipated
due to unexpected patterns of eligibil-
ity (eg, graduation dates not synchro-
nized with the Beta Test). The pro-
portions of candidates from protected
demographic groups was adjusted to
ensure the desired power for the hy-
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pothesis tests (or at least to maximize
it, in the case of Hispanics).

Over 100 test administration sites
delivered the CATs over a 3-week pe-
riod. The PP was administered as nor-
mally scheduled. Beta Test volunteers
who were assigned to the PP group
took their NCLEX-RN examination
with all of their non-volunteering
peers. The CLT and PPlday condi-
tions were administered on those
same days.

The item pool available for the
Beta Test consisted of 1863 RN items
and 1618 PN items, generally repre-
sentative of the test-plan areas and all
difficulty levels.

Beta Test Results

In all, 5902 RN candidates and 3317
PN candidates participated in the Beta
Test. Their distribution across condi-
tions is shown in Table 1.

A small number of candidates (22
RN and 25 PN) were tested in other
than their assigned condition, and
they were not included in the com-
parisons of conditions. The average
ability level and passing rates for each
comparison are shown in Table 2.

The primary contrasts of interest
were between the CAT and PP
groups. The other groups existed only
to be used if needed for investigation
into the source of differences in the
CAT and PP groups. No significant dif-
ference was found between the CAT
and PP average competence esti-
mates, for either the RN or PN groups!
In addition, no differences were
found between CAT and PP average
competence estimates for any of the
critical subgroups (minority and ESL
candidates)! While no statistically sig-
nificant differences in average or stan-

Table 1. Candidates Participating in Beta Test

dard deviation of the ability distribu-
tions were found, the general shapes
of the two distributions did differ. The
CAT ability distribution was more
peaked than the PP distribution, and
apparently bimodal, with one peak at
about the average (above the passing
standard), and the other just below
the passing standard.

RN and PN passing rates for CAT
and PP were compared, for the total
group and each of the critical sub-
groups. Of these comparison tests,
only one was significant—African-
Americans PN candidates had a
higher passing rate on CAT than PP. In
addition, passing rate analyses were
conducted on the combined RN and
PN groups, to increase the power of
the statistical tests for some of the
smaller critical subgroups. None of the
passing-rate differences were greater
than 4% and none of the statistical
comparisons were significant.

For both RN and PN examina-
tions, just over one-half of the candi-
dates took the minimum number of
questions, and approximately 15%
took the maximum number. The me-
dian time spent on the examination
was approximately 1.6 hours (slightly
less for PNs, slightly more for RNs).
Approximately 7% of the RN candi-
dates, and less than 1% of the PN
candidates, ran out of time before sat-
isfying the standard-error stopping
rule or completing the maximum
number of questions.8?

Conclusion

In preparing for the advent of CAT,
the National Council performed two
basic types of comparability studies:
test-retest, where each candidate took
both CAT and paper-and-pencil exam-

Examination CAT PP CLT PPlday Total
NCLEX-RN 2,452 2,562 432 4560 5,903
NCPLEX 1,506 1,440 311 NA 3317
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CAT, Group Testing Via Computerized Adaptive Testing; PP, Group Testing Via Tra-
tional Paper-and-Pencil Test (two Days; CLT, Group Testing Via Computer Linear
test; PP1day, Group Testing Using Traditional Paper-and-Pencil Test (one Day).
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Table 2.

Average Ability and Passing Rates for Each Testing Condition

Examination CAT PP CLT PPlday
RN Avg. Ability Est (SD) —0.22 (0.63) —0.20 (0.57) —0.19 (0.54) —0.19 (0.54)
% Passing 68.6 68.7 70.4 70.4
N 2,430 2,562 432 456
PN Avg. Ability Est (SD) —0.26 (0.62) —0.23 (0.62) —0.17 (0.60)
% Passing 74.9 72.7 78.1
N 1555 1,426 311

inations, and randomized-groups,
where candidates were assigned to ei-
ther experimental or control groups.
The test-retest studies focused on
whether the same candidates would
pass both examination formats,
whereas the randomized-groups ad-
dressed the question of whether the
same number of candidates would
pass each format.

A total of over 11 000 RN- and
PN-candidates participated in these
research studies. No evidence was
found that CAT disadvantaged any of
the candidate groups. When both CAT
and paper-and-pencil counted to-
wards licensure, the slight difference
in passing rates found in the test-retest
study evaporated. Computer experi-
ence was not found to have any ef-
fect, either through analysis of perfor-
mance data or in the candidates’ sur-

CAT, Group Testing Via Computerized Adaptive Testing; PP, Group Testing Via Traditional Paper-and-Pencil (Two Days); CLT, Group
Testing Via Computer Linear Test; PP1day, Group Testing Using Traditional Paper-and Pencil Test (One Day)

vey responses. In short, all of the ev-
idence pointed towards CAT being a
viable format for administering the
NCLEX examination.
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school of nursing. Brown and Kohlen-
berg? addressed the development and
use of an assessment instrument. They
developed a three-tiered scale that is
used to provide a documented record
of evaluation of the applicant’s cre-
dentials and interview impressions.
This type of documentation is impor-
tant for two reasons. One is the liti-
gious environment in regard to equal
opportunity employment. The sec-
ond is the availability of data to eval-
uate the process after the dean is
hired.
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Evaluate. The final step in the
search for a dean should be to evaluate
the process after the dean has been
hired. Several questions should be ad-
dressed in this evaluation. The first
question needs to evaluate if the new
dean met the qualifications stated at the
beginning of the search. If the qualifi-
cations were not met, the second ques-
tion that needs to be determined is at
what step in the process a misdirection
occurred. The third question to be eval-
uated is if the process used by the in-
stitution was effective or if changes
could be recommended to improve the
process for seeking a dean.!

Searching for a leader in a school
of nursing is expensive, time consum-
ing, and immensely important. Finding
ways to increase the likelihood of a suc-
cessful placement will improve spend-
ing, increase time for teaching, research,
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and service activities, and increase the

likelihood of successful placement.

Being able to predict or assess current

trends, accurately advertise position

qualifications, and appropriately select
applicants for the position of dean can
help everyone in this process.
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