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Introduction
The Council on Certification of Nurse Anesthe-
tists (CCNA) has offered the self-evaluation exam-
ination (SEE) since 1991. The 3 purposes of the
SEE are to:

1. Provide information to students about
their progress in the nurse anesthesia program,

2. Prepare the students for the certification
examination experience, and

3. Provide information to program directors
on how well their programs are preparing
students with the knowledge and skills they need
for anesthesia practice.

The development and implementation of the
SEE follows the similar testing procedures used for
the national certification examination (NCE).
During 1991-1995, the SEE was administered in a
paper-and-pencil format. It was transitioned to
computer-based testing in 1996 and administered in
2 time windows: May 1-15 and September 15-30.
During that year, the examination was offered to
students as a 160-item, fixed-length, computer-based
examination. In May 1997, the first computerized
adaptive version of the SEE was administered.

Since its conversion to computer-based

administration, more than 3,000 nurse anesthesia
students have taken the CCNA’s SEE. Currently,
students can register and take the SEE year round
at the Sylvan Testing Centers. This article will
present an overview of the purpose, content, and
process involved with the SEE and performance
data.

Self-evaluation examination description
Like the NCE, the SEE questions are multiple

choice with a stem and 4 distracters. The length of
the SEE (160 items) is the same as the maximum
possible length of the NCE, and the same amount
of time (3 hours) is allotted to complete both
examinations. The most significant similarity
between these 2 tests, however, is the use of com-
puterized adaptive administration. By taking the
SEE, students in nurse anesthesia programs
become familiar with the format and expectations
of the NCE.

As an adaptive test, the SEE is targeted to
each individual test-taker’s ability. This means that
as a student takes the test, a computer algorithm
estimates his or her knowledge. Students who
respond correctly to items have a high score esti-
mation and are administered difficult items.
Students who answer items incorrectly have a
lower score estimation and are administered
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easier items. The SEE is administered from a large
bank of items covering all content areas. Within
each content area, the bank contains a range of
items spanning from easy to difficult. While each
student’s examination consists of 160 items, only
100 items are actually scored. Sixty items on the
test are pretest, or experimental, items. After
pretest items have been administered frequently,
the responses to the items are analyzed to deter-
mine the calibrated level of difficulty on the bank
scale.

The most noticeable difference between the
SEE and the NCE is how the test ends. The NCE
utilizes a variable length-stopping rule, whereas
the SEE administers tests of the same length to
every test-taker. The stopping rule employed on
the NCE allows the test to end when a clear
pass/fail decision can be made. On the SEE, all
test-takers take an examination of the same length
so that each student can receive adequate
feedback on his or her performance across
content areas. Another difference between the
SEE and the NCE relates to examination content.
Table 1 shows the distribution of content on each
examination.

Student performance
Figure 1 shows the “map” of a student with a

low score on the SEE, while Figure 2 shows the
map of a student with a high score on the SEE.
Only scored responses are shown. Student knowl-
edge is estimated in logits.1 The computer records
whether the student answers the item correctly and
the time the student spends answering the item. A
computer algorithm then calculates the estimate of
the student’s knowledge. As the student answers
additional questions, this estimate becomes more
precise, the standard error gets smaller, and the
95% confidence bands that bracket the estimation
narrow. At the end of the examination, the logit
measures are converted to scaled scores.

Possible scores on the SEE range from 300 to
600. Scores are derived from the difficulty of the
items administered to a student and whether the
student answers items correctly. Each student is
scored equivalently regardless of the particular set
of items received and whether easy items or hard
items were administered. This process of equating
occurs across students, administration dates, and
scheduled testing times because all tests are pulled
from the same calibrated item bank.

The lowest reported score on the SEE is 300.
Some students actually score lower than 300, but
their scores are reported as 300. The highest
reported score on the SEE is 600. A score of 600
does not mean that the student answered all items
correctly, but that the student correctly answered
difficult items in the bank. Students who score
higher than 600 receive a reported score of 600.
Performance on the SEE varies between the first-
and second-year students with overall improve-
ment noted as the student progresses through the
program (Figure 3). The distribution of scores on
the SEE for 1999 according to gender, age, clinical
background, and type of graduate degree is listed
in Table 2. A total of 897 students took the exam-
ination.

Student scores on the SEE provide a variety
of useful information. Aside from gaining practice
with the computerized adaptive format, a student
may use SEE results to assess his or her progress in
a nurse anesthesia program. A comparison of
scores across content areas allows students to
determine in which areas they may need improve-
ment.

Similarly, these scores provide valuable
information to nurse anesthesia educational
programs. If test-takers in a program consistently
perform poorly in a particular area, educators
may review the program’s content and instruc-
tion to determine what changes may produce
better results. In a recent survey of program

Table 1. Distribution of content on self-evaluation examination and the national certification examination

Self-evaluation examination National certification examination

Professional and legal aspects of nurse anesthesia 5% Basic sciences 30%
Anatomy, physiology and pathophysiology 30% Equipment, instrumentation, and technology 5%
Physical sciences and their application 10% Basic principles of anesthesia 31%
Pharmacology 20% Advanced principles of anesthesia 30%
Basic principles of anesthesia practice 15% Professional issues 4%
Advanced principles of anesthesia practice 20%
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Figure 1. Response map for student with a low self-evaluation examination score

Symbols

φιγυρε 3 = Item difficulty and
current ability estimate are equal

| = 95% confidence band

X = Current estimate of ability

+ = Item difficulty

Columns

φιγυρε 3 = Item sequence

B = Item logit difficulty

C = Answer given

D = Correct = 1, Incorrect = 0

E = Time in seconds spent on the
item

F = Current estimate of ability in
logits

G = Current standard error
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Figure 2. Response map for student with a high self-evaluation examination score

Symbols

φιγυρε 3 = Item difficulty and
current ability estimate are equal

| = 95% confidence band

X = Current estimate of ability

+ = Item difficulty

> = Indicates an item difficulty ≥
the logit scale shown

Columns

φιγυρε 3 = Item sequence

B = Item logit difficulty

C = Answer given

D = Correct = 1, Incorrect = 0

E = Time in seconds spent on the
item

F = Current estimate of ability in
logits

G = Current standard error
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directors based on a 93% response rate, 65%
responded that their students are required to
take the NCE.2 Of the respondents, 16% require
the students to achieve a specific minimum score
on the SEE.

In summary, the computerized adaptive
administration of the SEE is a useful tool for
students and program faculty. Both the NCE and
the SEE exemplify the advantages of the comput-
erized adaptive testing format, such as individual-
ized testing, increased reliability, improved
security, and prompt notification of results.
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Table 2. Summary of 1999 self-evaluation examination performance

First Mean SD Second Mean SD
year first first year second second
(N) year year (N) year year

Gender

Female 157 382.90 40.37 300 415.70 46.50
Male 181 391.60 43.13 259 425.30 46.65

Age

Under 25 3 451.30 43.22 1 347.00 0
25-30 151 386.30 39.4 206 422.35 45.47
31-35 93 390.60 40.9 179 426.20 46.81
36-39 42 387.90 43.91 39 419.90 47.81
40 or more 49 382.90 42.01 76 403.20 44.08

Clinical background

Medical intensive care unit 113 389.40 38.74 200 423.80 42.91
Surgical intensive care unit 93 388.30 44.87 165 423.60 45.06
Critical care unit 63 386.40 39.02 87 418.60 50.08
Pediatric intensive care unit 8 399.00 34.41 13 391.50 51.38
Neonatal intensive care unit 5 383.60 23.92 14 414.20 50.63
Stepdown 2 344.00 22.00 3 376.70 27.01
Postanesthesia care unit 19 398.70 50.87 30 412.30 47.01
Operating room 10 372.00 30.49 20 395.90 63.67
Emergency room 25 378.30 49.78 27 414.30 50.19

Type of graduate degree

Nurse anesthesia 97 368.50 40.27 158 416.80 47.66
Nursing 134 394.80 40.78 239 426.20 43.70
Health science 15 411.70 41.71 27 449.10 33.51
Biology/anesthesia specialty 19 375.30 42.34 13 444.50 37.33
Science 60 399.50 36.30 73 414.00 46.15

Figure 3. 1999 self-evaluation examination per-

formance
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