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‘ A good test...

Reliability:

IS consistent and
precise

¢ -

Fairness:

does not put any
group at a
disadvantage

Validity:

accurately and
appropriately
measures what is
relevant
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‘ Exam Release Cycle

( )
* Alpha test complex item
types (optional)

o Administer beta to - A bl
gather initial item-level Vel H0'MS ASSEMDIY
statistics and exam-level

data e — ~N
L * Analyze data y « Review exam and form-level . Adm_lnlster forr_ns
statistics * Provide pass/fail
Beta Item Selection « Delete items that are not decisions to beta

performing well candidates

» Set aside items viable after » Seed unscored items to
revision with SMEs pilot/obtain statistics

« Keep items that are performing » Conduct health check
well as viable for new forms at certain volume or

administration period

AL L Health Check

. Conduct standard setting
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When to Conduct Health Checks

Need to determine how often to re-
visit exam forms, considering the
following:

Candidates volumes, including

target audience sample size and
representativeness,

domain and content relevancy and
speed of changes/updates,

and exposure or other security
concerns.

Low volume = Annually

Moderate volume = Biannually

High volume = Quarterly

Very High volume = Monthly
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Why Conduct Health Checks

Evaluate statistical data regarding form and item-level performance
during operational administration

Continually provide evidence of the following:

Adherence to the defined purpose of the exam
Quality of psychometric and statistical attributes
Appropriateness of standard setting results
Exposure and security review

Evaluation of fairness

Alignment with policy and administrative goals

Inform future decisions regarding exam, forms, and items
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Why Conduct Health Checks

Provide evidence of the health of an exam and its items

Use: Track exam volumes and pass rates over time

Performance: Ensure forms and items are functioning as intended in
operational environment

Exposure: Track both item- and form-level exposure to address security
concerns

Provide support that the interpretation of exam scores remains
appropriate over time



Item-Level Analyses

Diagnoses potential item issues with:
Item wording (stems and distractors),
Scoring (keys, options, logic, points possible), and
Relationship between particular items and the entire test.

Enables a selection of the final items viable for operational
forms re-assembly
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Item-Level Analyses Interpretation

Classical Item Difficulty

AAIDING e

p-value
Testing Solutions « ltem difficulty for dichotomous items (0,1)

Rasch Item Difficulty S — » Proportion of candidates who answered the

Count Item 1Dy Measure Correlation Item Reliabili i

19 12081 0.11 Y 0799 0.252 0.101 item CorreCtIy

20" 1.2.098 : -4.80 : 1.000 0.000 oooo |  Ranges from 0 to 1, or 0% to 100%

21 1.2.107 0.80 0.667 0.232 0.110 . ST SR .

o 19111 oz ones o oag -0 | ¢ High values indicate easier items; low values
23 12133 : 0.21 : 0.826 0.434 o165 | Indicate hard items

24 12144 0.02 0.829 0.483 0.183 ST SR . i

e 10146 1 183 " Docs 0 27e ooss | ° Lower_ vglues |nd|cate_ easier items; higher
26 12170 | 156 " 0950 0.380 cosz | values indicate more difficult items

27 12181 -0.73 0.884 0.457 0.147

28 13010 -2.47 Y 0978 0.439 0.064 Toar ooz 2.0 L

29 13019 021 Y 0826 0.285 0.109 1167 0.038 19.0

30 13.035 -0.49 " 0886 0.291 0.093 1170 0.038 15.0
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Item-Level Analyses Interpretation

Classical Item Difficulty

A Alpine

TR Average Item Score _
* [tem difficulty for polytomous items (0 through
Rasch item Difficulty e maximum points value)
Count ltem D Measure Avg, ltem Score Correlation .
T Y T v . Avgrage number of score points earned by
2 71213 0.09 N 3.050 0.067 candidates
TR — « Ranges from 0 to maximum number of points
5 1413 001 5583 0.345 * Interpret on the scale of the maximum number
6 2113 110 7.800 0.245 .
7 2213 0.10 K 4.817 0.270 of points
8 2313 -0.26 K 2.900 0.557 e pupes — o e
9 2413 0.14 K 2.900 0.407 0.682 328 0.071 2885
10 12513 0.03 N 2.250 0.219 0.272 328 0.071 2695

11 2523 0.03 9.867 0.529 3.018 328 0.071 701.0
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Item-Level Analyses Interpretation

IRT Item Difficulty

Rasch Item Difficulty Measure

e [tem difficulty for dichotomous and polytomous items on
the Rasch scale

» Approximate scale of -4 to +4, with item difficulty
typically centered at O

Rasch ltem Difficulty ltem-5co . . . . .
ST CoResea » Lower values indicate easier items; higher values
i oee v =@ lindicate more difficult items
2 1143 0.80 0.291 0.012 _ _ " . N
3 1213 027 1791 0.221| « Estimate of item difficulty is equal to the ability level of
4 1233 0.00 2 860 0.319 . o .
- i1 w10 " so0 os3:.l the candidate who has a 50% probability of answering the
6 1323 075 ' 4779 0091] jtem correctly
7 2123 0.31 Y 1570 0.103
a8 2.2.2.3‘ -0.21 - 19 733 0506 3518 et o179 4115
3 231 3: 0.14 Rasch scale puts candidate ability and item difficulty on the same scale
10 12'3'4'31 0.4 Lower ability candidates Higher ability candidates
1 12'4'1'31 0-13 Easieritems More difficult items m
12 2423 0.11 < .

<

-4

>

4
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Item-Level Analyses Interpretation

Item Score Correlation

Iltem Score Correlation
* Point Biserial Correlation for dichotomous items

°
A Al ln(_; » How well an item differentiates between high and
| ‘ X 8 [ow ability candidates

IS R © Estimated by performance on the exam---typically
relationship between performance on the item and
total score (although other values can be used)

Rasch ltem Difficulty ltem-5core

Count [tem D Measure Avg. ltem S5core Correlation Iltem Relia
1 :1.1.2.3: 0.00 : 2.419 0.125 0259 « Range from-1to 1
2 1143 0.80 0.291 0.012 0.004 . - . . .
PP AT EI S 721 -5-] * Strong + correlations = item discriminates well
4 71233 000 7 2850 0319 0s54 between candidates; high ability candidates answer
5 13153 -0.10 3.070 0.372 0499 - e -
R D P D001 »13] item correctly/low ability answer incorrectly
7 2123 031 1570 0103 0231 « LOW + Or — correlations = item does not
8 2223 -0.21 19733 0.506 3.515 - - - . - T
3 V2513 51a " 2500 71e -5:4 discriminate between candidates; high ability
10 2343 043 7 5314 0.273 0529 candidates answer item incorrectly or low ability
11 2413 013 3.151 0.142 024
12 V2423 0.11 Y 17058 0.262 100 ANSWer correctly
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Item-Level Analyses Interpretation

Item Reliability

Alp

Item ID
1.2.081

Rasch Item Difficulty

Measure

0.11

P-value

1ne

Testing Solutions

Item-Score
Correlation

0.252

Item Reliability Numb:
0.101

Item Reliability

12098 -4.80 ¥ 1.000 0.000 0.000
12107 0.80 Y 0667 0.232 0.110
12911 ° -0.40 Y 0863 0.348 0.120
12133 -0.21 Y 0826 0.434 0.166
12144 0.02 Y 0829 0.483 0.183
12146 -1.93 Y 0964 0.276 0.052
12170 -1.56 Y 0950 0.380 0.083
12181 -0.73 Y 0.884 0.457 0.147
13010 -2.47 Y 0978 0.439 0.064
13019 -0.21 Y 0826 0.285 0.109
13035 -0.49 " 0886 0.291 0.093

» Measure of internal consistency

» Degree to which an item is contributing to and
measuring content in the same way as the test
overall

e Range from -1 to 1

e High + values = item contributing to the overall
reliability of the exam, strong relationship
between what item is measuring and overall test
e Low + values = item not contributing to the
overall reliability of the exam

e - values = item is reducing overall exam
reliability, inverse relationship between what item
Is measuring and overall test




Item-Level Analyses Interpretation

Response Time

A A lnhine

Item Response Time
» Median amount of time candidates spend on
an item, presented in seconds

e Short amount of time = candidates are
responding to the item quickly

e Long amount of time = candidates are
taking longer to complete the exam

e Should have inverse relationship to p-value
e Easy items should have short average
item response times

e Hard items should have longer average
item response times

¢ -

Item Selection Spreadsheet

sponses Critical Correlation Time

0.038
0.027
0.038
0.038
0.027
0.027
0.038

Correlation

520
73.0
35.0
16.0
330 TE

54.0

0.027
0.038
0.038

240
19.0
15.0
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Item-Level Analyses Interpretation

Flagging of Poorly Performing Items

Item Flagging

esting dolutions _ * Items with issues based on their statistical
E performance
ét:::;?;i (:r::li;:::n é:' (hr:r-rrints Final Decision 1 ¢ DefaUIt parameters Can be Set dependlng On
" pelete | exam situation (CUSTOMIZABLE)
. Delete
0.834 0.431 0.038 i Keep ® p_values )
0614 0.084 0.038 C 7 Keep - Items with p-values > 0.9 = “too easy”
0.725 0.284 0.038 Keep . o ”
0771 0245 0.038 " eep - Items with p-values < 0.1 = “too hard
0577 0530 0038 " kep | e |[tem score correlation
0914 0381 0.038 " Delete . . " v
0.884 0.360 0.038 " eep - Items w!th correlatlon < critical = “no
0629 0027 0038 | no | " Delete - Items with — correlation = “neg”
0.435 0424 0.038 Keep O c I .
0.899 0.312 0.027 i keep ® ptIOI’l ana ySIS ] ]
0671 0.446 0.038 _ Keep - Letter of incorrect response with higher
0.892 0.240 0.027 4 c 5 0
e, oies 0038 r oo correlation, p-value, or high scoring
candidates than correct option




Item-Level Analyses Interpretation

Recommendations for Item Status

Item Decisions

 Recommended keep/delete decisions for each
item based on item statistics
 Recommendations should be reviewed in
conjunction with SMEs

- Review candidate comments

- Evaluate too easy/too hard items

- Review items with correlation issues

- Look at response options for possible

miskeys and problematic distractors

Comments Final Decision Client Comments

r
r
F
L3
L3

¢ -

Delete
Keep
Keep
Keep
Keep

Delete

recall

Formis)

L

b I |

Keep
Keep
Keep

mmm

103
105
103
105
109

0128
0127
0128
0127
0124

760
20.0
29.0
46.0
37.0

M 1T YT %1 N N N7

Delete
Keep
Keep
Keep
Keep

Delete
Keep
Keep
Keep

recall

Anchar

Progrorroalf i flooor e

B
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Item-Level Analyses Interpretation

Option Analyses

Provides breakdown of how well each response is performing as a
correct (key) or incorrect (distractor) answer

p-value: Distractors with p-values higher than the key
Item-Score Correlation: Distractors with high positive correlations

Frequency count: Distractors selected frequently by high scorers

2.3.5.0 option p-value correlation avg.time 25t048 49to60 61to79 80to91 92to 100
AB 0.053 -0.203 26 3 1 1
AC 0.011 -0.159 15 1
AD 0.021 -0.059 45 1 1
BC 0.266 0.394 11 2 8 9
> BD 0.638 -0.218 23 18 11 14 8 9
DC 0.011 0.006 24 1



Item Selection Interpretation

Situation

Indicative item statistics

TEe T - w''y

Recommendation

Very easy item

High p-value, low Rasch measure,
low correlation or reliability

Item concept is easy = delete the item
Item wording is easy = revise and re-pilot

Very difficult item

Low p-value, high Rasch measure,
low correlation or reliability

If content is irrelevant = delete the item
If important relevant content = review item
wording to check if it is over-complicated

Item miskeyed

Low p-value, low correlation, low
reliability, high correlation on option

Fix item key and re-pilot

Multiple correct answers

Low reliability, aberrant option
analysis results, longer item
response time, high frequency
counts in upper quintile(s) of option
analysis

Identify truly correct answer, revise or remove
problematic distractors(s) and re-pilot

Item is targeting different
content than the exam

Low reliability, low correlation

If content is irrelevant = delete the item
If important relevant content = refocus item
towards intended content

Item compromise

High p-values, low Rasch measures,
short item response time

Temporarily or permanently remove item from
operational forms




Form-Level Analyses Interpretation

Health Checks

»

»

Avg. Time on Test

SD of Time on Test
Standard Error of the Mean
95% confidence interval +/-
Minimum

Maximum

Skewness

Kurtosis

Alpha Reliability

SEM

95% confidence interval +/-
Pass Rate

Decision Consistency (Livingston-Lewis)

Accuracy (Livingston-Lewis)
# Iltems in Test Pool

Form A

125
60
53.91
7.98
58.0
60
33.3
22.4
0.71
1.40
23
60
-1.63
2.02
0.932
2.09
4.09
92.8%
0.966
0.976
60

Form-level analysis shows test-level statistics by form
Differences in difficulty indicative of non-equivalence
Health Check

Candidate Count
Exam Length

Form B
126
60
53.70
7.32
57.0
60
36.0
22.7
0.65
1.28
29
60
-1.52
1.73
0.914
2.15
4.22
93.7%
0.968
0.978
60

Form Test Characteristic Curves

—FormA_1
—Forma_2
——FormB_1

=———FormB_2

Rasch Measure

400

Form Test Information Functions

—FormA_1

— FOrm A2

FormB_1

—Frm B_2

-3 -2 -1 (4} 1 2 3 4 5
Rasch Measure
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Form-Level Analyses Interpretation

Overall Exam Performance

Health Check Form A - —
Candidate Count 579 Mean: Average exam score of all examinees, difficulty
Exam Length 70 of exam for candidates
Mean 44 .40
SD ifg Standard deviation: Variability in exam scores;
N a4 higher va!ues indicate scores vary greatly from the
Avg. Time on Test 69.8 mean while lower values indicate scores are more
SD of Time on Test 18.2 closely clustered about the mean
Standard Error of the Mean 0.76
95% confid i | +/- 1.49 . : . .
o CEnCE It E . Total Test Time: Median amount of time candidates

Maximum 67 took on the entire exam; exams with short average
sewness oo time and high performance should be reviewed
:Elﬁ,','a Reliabily 03'?3998 e — | Reliability: Consistency of items as an entire exam,
95% confidence interval +/- 6.65 how well the items as a test seem to be measuring

e Lk o3 2% the same knowledge, should be > 0.85 for

Decision Consistency (Livingston-Lewis) 0.842

Accuracy (Livingston-Lewis) 0.887 certification exams
# ltems in Test Pool 70




Pass Rates

Form-Level Analyses Interpretation

»  Contextualize how the cut score is functioning and relative equivalence of the forms
across the ability spectrum

AlpineTesting.com

Percent

Reverse Cumulative Frequency Distributions

100%

90%

80%

70%

60%

50%

40%
30%

20%
10%

Form A

FormB

(Pass Rates)
e~
N
N\

A\

\
\
\

0% TT T T T T T T T T T T T T T T T T T T T T T T T TTTT LA L L L L I o o

0

5

10

15

T
20 25 30

Exam Score

35

40

45

50

55

60

»
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Form-Level Analyses Interpretation

Overall Test Time

] Total Time Distribution
Falrness .
Is a high proportion of candidates using 2
the maximum time?
What is the time at which 95% of j
candidates would complete the exam j
without speediness issues?
S t Total Exam Time by Exam Score
sy o S 5 I
Are candidates achieving high scores »oe ":-%.w.’ ARAI S
“t00” quickly? e SR AF SRS
: . . R ’, ’ 3
Are candidates seeming to linger on the - Pt
exam? o o
v Total Exam Time :Intllnutes] ” "




Form-Level Analyses Interpretation

Candidate Comments

¢ -

Reg No First Name Last Name [tem Name  Answer Response Test Score
RegMum0011 FirstNamell LastNamell 1.01.c.1 ABC ABC 'E»U Comment &
RegMum0010 FirstNamel0 LastNamel0 1.01.c.1 ABC ABC rﬁﬂ Comment 5
RegMum0018 FirstNameld LastNamels 1.01.c.1 ABC ABC 38 Comment 10
RegNum0017 FirstMamel/ LastNamel? 1.01.c.1 ABC ABC %4 Comment9
RegMum0009 FirstNameS LastNameS 1.01.c.1 ABC ABC 53 Comment 4
RegNumO0006 FirstMamet LastNamet 1.01.c.1l ABC ABC 33 Comment 3
RegMum0014 FirstNameld LastNameld 1.01.c.1 ABC ABC 51 Comment &
RegMum0013 FirstMamel3 LastMamel3 1.01.c.1l ABC ABC 51 Comment 7
RegMum0001 FirstNamel LastNamel 1.01.c.1 ABC ABC g Comment 1
RegNum0004 FirstNamed4 LastNamed4 1.01.c.1l ABC ABC '35 Comment 2
] B '60 Comment 8
Candidate Comments B 59 Comment 10

- F

* Open-ended comments from candidates B > Comment 6
q c . am  C B 58 Comment3
regarding their reactions to specific items on 5 g Comment 7
item content, stem, distractors B 57 Comment 5
» Useful if reviewed in conjunction with item- ; e comment”
o . . B 35 Comment 2
level statistics, particularly for flagged items A 16 Comment 3
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Form-Level Analyses Interpretation

Test Characteristic Curves

Form A Form B

Form Test Characteristic Curves o OBLE 0.25 o oo 0-30
1 -3.38 1.04 0.92 1 -4.97 1.02 0.96
ag - 2 -4.61 0.76 1.75 2 -4.24 0.73 1.86
. F T A 3 -4.14 0.63 2.53 3 -3.80 0.61 2.70
80 2 o 133 o 2 2— = =
o Test Characteristic Curves
§ 50 1 \ | «+ Relates examinee ability and raw exam score
f:ﬂ | along the ability continuum
20 - * Show the estimated number of items correct
10 1 for a candidate of a given ability
o ' T T T T T | o o o o
7 s s 4 1 ; s 7 » Coincidence of the TCCs is evidence of the
Rasch Measure comparability of the forms
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Form-Level Analyses Interpretation

Test Information Functions

Form A Form B
Form Test Information Functions L o L e o
18 2 -4.61 0.76 1.75 2 -4.24 0.73 1.86
16 | ——Foma 3 -4.14 0.63 2.53 3 -3.80 0.61 2.70
——Form B L] -3.80 0.55 3.28 4 -3.47 0.53 3.50
147 5 -3.52 0.50 3.99 5 -3.21 0.48 4.26
e 12
E10 Test Information Functions
£ ] e Shows how much information is provided by
a each form at the target cut score
z 1 » Shows the distribution of information
7 s 3 4 : 5 5 7 provided by the exam across the ability scale
Rosch Measure « Coincidence of the TIFs is evidence of the

comparability of the forms
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Form-Level Analyses Interpretation

Blueprint Tracker

Compares blueprint specifications to recommended kept items and
shows shortages (if applicable)

Depending on blueprint structure, results presented either in items or
points and at section or objective-level

Section Kept Item Objective Kept ltem

Count Section BluePrint Count Count Objective BluePrint Count Comments
1 1 7 5 1 1.01 1 0 Mot enough items to meet BP
2 "2 33 34 2 o102 1 0 Mot enough items to meet BP
373 20 16 3" 103 2 2
4 " 104 3 3
5 " 201 2 2
B " 2.02 1 0 Mot enough items to meet BP
7" 203 2 2
8 7 204 2 2
g " 204 3 4
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Form-Level Analyses Interpretation

Security Checks

Several indicators of possible form exposure and candidate pre-
knowledge:
Left-skewed score distribution with high frequency of high-scoring candidates
High incidence of high scoring candidates in low amounts of time
Upward trends/increases of average scores over time

Frequency Distribution Exam Time by Exam Score Moving Average Total Score
70 A 60 45
; / | RSy | ZW
20 k./}' ' \ £ 40 '9"5,2‘-":‘ AR % 30 -
c 40 ¥ 1 o . « R LI * b A a
E [0 | | 230- sf‘é'\. N & g2
T3 - - /_y £ ‘x\, 4 s o E 20 -
= 5 TQF 20 1 F3 o8ien 8 23
y . e b > .9 <
(/W PEg A .P(ir b 10 -
o 10 - o2 [T »
10 M\qu PR ‘c’o‘ % 5 -
0 5 10 15 20 25 30 35 40 45 50 0 20 40 60 80 100 120 50 550 1050
Exam Score Total Exam Time (in minutes) Number of Exam Administrations
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Form-Level Analyses Interpretation

Anomalous Records

Lists those candidates that were identified for potentially suspect
candidate behavior or exam performance based on default flags

Spending less than 5 seconds on 20% or more of the items
Scoring greater than 90% in less than 10 minutes
Data administration anomalies

Decision FirstName  LlastMName Company TestDate Testing Center Reason Flagged
RegMum0012 Kept FirstNamel2? LastNamel2 Companyl8 1/18/2006 TestCenterd  Scored 98.33% in 7.5 minutes
RegMum0021 Kept FirstName2l LastName2l Company20 1/19/2006 TestCenter3 Spent <5 Secs on 20% or more of items / Scored 100% in 8.9 minutes
RegMum0053 Kept FirstName53 LastName53 Company5 2/16/2006 TestCenter2  Spent <5 Secs on 20% or more of items [/ Scored 98.33% in 8.7 minutes
RegMum0071 Kept FirstName7l LastName7l Companyl4 3/2/2006 TestCenter5  Spent <5 Secs on 20% or more of items / Scored 100% in 5.3 minutes
RegMum0083 Kept FirstName83 LastName83 Company3 3/11/2006 TestCenteré  Spent<5 Secs on 20% or more of items / Scored 100% in 6.9 minutes
RegMumO0087 Kept FirstName87 LastName87 Companyl4 3/10/2006 TestCenter2 Spent <5 Secs on 20% or more of items
RegMum0124 Kept FirstNamel24 LastNamel24 Companyt 3/26/2006 TestCenteré  Spent <5 Secs on 20% or more of items / Scored 95% in 7.3 minutes
RegNum0129 Kept FirstName129 LastNamel29 Companyl5 3/27/2006 TestCenterl  Scored 100% in 8.9 minutes



T T - .y

Health Check Interpretation

Advocate for the involvement of at least 2-3 SMEs

Provide feedback on item-level results

Review candidate comments
Provide necessary changes/edits to items with option analysis flags and
correlational issues for re-seeding

Gauge relevancy of content to current domain
Assist with final keep/delete decisions

Provide insight into form-level concerns
Candidates deviating largely from time or performance expectations
Differential pass rates by form or other demographic variable



What Next?

Re-Assemble Forms

Equate to the existing cut score to ensure fair scoring and equivalent
score interpretation across versions

Balance content, item and form difficulty, reliability, variance and test
time across forms

Scale the equated cut score to the reporting score scale increase
Interpretability and meaning of candidates’ raw scores

Maximize content relevancy and item quality by replacing older items
with previously unscored items

Minimize item exposure by keeping item overlap low and retiring items
with known performance issues



What Next?

Exam Refresh Plan

Keep exam, content, and blueprint up-to-date and aligned with
exam purpose

Be flexible to domain and content shifts while still maintaining the
practical, psychometric, and statistical integrity of the exam

Extent of changes will drive necessary exam maintenance activities

Developments in the purpose of the exam? Changes in the definition of the
domain of interest? Shifts in the definition or expectations of the MQC?

Consider the necessary schedule, scope, budget, level of effort, and available
resources to support continual exam maintenance

Constraints may affect capacity/frequency of exam maintenance activities
though these are critical to valid use of the exam scores
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