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 NAC 631.257  Administration of certain neuromodulators related 

to Clostridium botulinum and dermal or soft tissue fillers: Required training; 

submission of proof of completion of training and certain other information with 
application for renewal. (NRS 631.190, 631.330, 631.391)   

A holder of a license to practice dentistry who, pursuant to NRS 454.217, injects a 

neuromodulator that is derived from Clostridium botulinum or that is biosimilar to or 

the bioequivalent of such a neuromodulator or who, pursuant to NRS 629.086, injects 

a dermal or soft tissue filler, must: 

1. Successfully complete a didactic and hands-on course of study in the injection

of such neuromodulators and fillers that: 

(a) Is at least 24 total hours in length;

(b) Includes at least 4 hours of didactic instruction and at least 4 hours of hands-on

instruction in each of the following subjects: 

(1) The use of neuromodulators that are derived from Clostridium botulinum or

that are biosimilar to or the bioequivalent of such neuromodulators in the treatment of 

temporomandibular joint disorder and myofascial pain syndrome; 

(2) The use of neuromodulators that are derived from Clostridium botulinum or

that are biosimilar to or the bioequivalent of such neuromodulators for dental and 

facial esthetics; and 

(3) The use of dermal and soft tissue fillers for dental and facial esthetics; and

(c) Is approved by the Board.

2. Include with the application for the renewal of his or her license:

(a) Proof acceptable to the Board that he or she has successfully completed the

course of study required by subsection 1; and 

(b) A statement certifying that each neuromodulator that has been or will be

injected by the holder pursuant to NRS 454.217, and each dermal or soft tissue filler 

that has been or will be injected by the holder pursuant to NRS 629.086, is approved 

for use in dentistry by the United States Food and Drug Administration. 

 (Added to NAC by Bd. of Dental Exam’rs by R044-17, eff. 5-16-2018) 
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WREB Interim Clinical Dental Examination: 

COVID-19 Performance-Based Simulation Examination 

Psychometric Overview 

Introduction 

Results from standardized assessments are one source of evidence used by licensing bodies 

to make decisions about a candidate's readiness for practice. Licensing examinations must be 

developed and administered in a valid, reliable, and legally defensible manner. The purpose of this 

report is to provide test users with an overview of descriptive and technical documentation 

regarding the nature and quality of the WREB Interim Clinical Dental Examination to support 

inferences based on examination results. 

WREB examinations are developed, administered, and scored in accordance with the 

Standards for Educational and Psychological Testing (AERA, APA, NCME; 2014) and Guidance 

for Clinical Licensure Examinations in Dentistry (AADB, 2005). An overview and description of 

activities conducted to evaluate the technical quality of the WREB Interim Clinical Dental 

Examination, with a focus on the new Operative Simulation Section, are provided, including 

psychometric and statistical results of field-testing. Details of additional activities and research 

studies relevant to the Interim Clinical Dental Examination are also maintained and available for 

review by test users, test takers, and other stakeholders. 

Background and Overview of the Interim Examination 

WREB has been researching and evaluating the validity and viability of alternatives to 

patient-based assessment for several years. For example, simulations that could substitute for 

Operative Dentistry and Periodontics, the two patient-based sections of WREB’s standard dental 

examination, are currently in development and undergoing review. WREB had not planned to 

implement any of these assessment alternatives during the 2020 dental examination season. 

The advent of health risks due to the COVID-19 (SARS-CoV-2) virus and the social-

distancing directives that have been in place since March of 2020 has put pressure on many state 

licensing boards to consider temporary alternatives to the traditional patient-based dental 
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examination. Several state licensing boards have requested that WREB propose temporary 

examination alternatives that could be administered during the COVID-19 crisis. 

WREB has developed an interim alternative examination that includes existing simulation 

sections (i.e., Comprehensive Treatment Planning [CTP], Endodontics, and Prosthodontics) and a 

new, field-tested, restorative dentistry simulation that can serve as a temporary replacement for the 

patient-based Operative Section while the challenges posed by COVID-19 limit patient-based 

options. A brief overview of temporary changes to existing examination sections will be provided, 

followed by a more detailed description of the development and collection of validity evidence for 

the new Operative Simulation Section. 

Existing Examination Sections 

Comprehensive Treatment Planning (CTP) Section. WREB’s existing Comprehensive 

Treatment Planning (CTP) Section is a performance-based ASCE (Authentic Simulated Clinical 

Examination) which requires the candidate to construct responses (as opposed to an OSCE in 

which the candidate selects responses from options, locations, or choices provided). The CTP 

Section is open-ended and graded by independent, anonymous examiners. It reveals candidate 

thinking and requires candidates to perform tasks that dentists perform and to make decisions that 

dentists make, all without choices they can select or cues of any kind. The construction of 

appropriately sequenced treatment plans and item responses requires broad understanding of 

diagnostic, preventive, restorative, endodontic, periodontal, prosthodontic, oral surgical, 

radiological, pediatric dentistry, and patient-management procedures, as well as the relationships 

between these procedures and their clinical application under various patient conditions. The CTP 

examination can result in failure if a candidate commits a critical error, i.e., constructs a response 

that could result in life-threatening harm, such as administering more than the upper limit of a safe 

dose of local anesthetic for the weight of a pediatric patient. The CTP Section has been 

administered to dental licensure candidates since 2014 and will be a required, unchanged section 

on the WREB Interim Clinical Dental Examination. Details and results of technical analyses and 

candidate results for the CTP Section have been documented in annual technical reports (e.g., 

WREB, 2019a). 

Over 2,000 dental candidates have already completed the CTP examination for the 2020 

season, including 1,035 from dental schools in Nevada and its neighboring states (i.e., California, 
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Oregon, Utah, and Arizona). For any candidates who have not yet challenged the CTP Section, 

Prometric testing centers are opening for testing in May 2020 and have established guidelines for 

social distancing and safety (https://www.prometric.com/corona-virus-update). 

Endodontics Simulation Section. WREB’s existing Endodontics Section is a performance-based 

clinical simulation examination. The candidate is required to perform two endodontic procedures 

on simulated teeth mounted in a segmented arch which is mounted in a manikin that is positioned 

to simulate working on a patient. Candidates must maintain the simulated patient position and 

adhere to Standard (Universal) Precautions throughout the examination. The anterior tooth 

procedure requires treatment of a maxillary central incisor simulated tooth, including access, 

instrumentation and obturation. The posterior tooth procedure requires access of a mandibular first 

molar simulated tooth. Access of the posterior tooth must enable grading examiners to identify all 

canal orifices. Like all WREB Dental Examination sections, the Endodontics Section is graded by 

independent, anonymous examiners. The Endodontics Section has been administered since 1985 

and will be a required section on the WREB Interim Clinical Dental Examination. Details and 

results of technical analyses and candidate results for the Endodontics Section have been 

documented in annual technical reports (e.g., WREB, 2019a). 

The only changes to the Endodontics Section are specific COVID-19-related social 

distancing and infection prevention protocols that must be followed to ensure the safety of all 

individuals involved in the examination and examination-related activities. Besides adhering to 

the simulation protocol for patient position and Standard (Universal) Precautions, candidates also 

are required to follow any additional social-distancing and infection-prevention protocols imposed 

by the exam site. 

Prosthodontics Simulation Section. WREB’s existing Prosthodontics Section is a performance-

based clinical simulation examination. The candidate is required to perform two prosthodontic 

procedures (three preparations) on simulated teeth in a mounted articulator and manikin that is 

positioned to simulate working on a patient. Candidates must maintain the simulated patient 

position and adhere to Standard (Universal) Precautions throughout the examination. Candidates 

are required to prepare an anterior tooth for a full-coverage crown and prepare two abutments to 

support a posterior three-unit fixed partial denture prosthesis (i.e., bridge). The three-unit bridge 
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must have a path of insertion that allows full seating of the restoration. Like all WREB Dental 

Examination sections, the Prosthodontics Section is graded by independent, anonymous 

examiners. The current version of the clinical Prosthodontics Section has been administered since 

2018 and is required by most states accepting the WREB Interim Clinical Dental Examination. 

Details, technical analyses, and candidate results are documented in annual technical reports (e.g., 

WREB, 2019a). 

As with the Endodontics Section, the only changes to the Prosthodontics Section specific 

COVID-19-related social-distancing and infection-prevention protocols that must be followed to 

ensure the safety of all individuals involved in the examination and examination-related activities. 

Besides adhering to the simulation protocol and Standard (Universal) Precautions, candidates also 

are required to follow any additional social-distancing and infection-prevention protocols imposed 

by the exam site. 

Periodontics Patient-Based Section. WREB subject matter experts (SMEs) on the Operative and 

Periodontics Examinations Committee have recommended that due to COVID-19 the patient-

based Periodontics Section of the Clinical Dental Examination be waived for 2020 since WREB 

is unable to demonstrate that a valid replacement is viable. The following evidence supports the 

decision to recommend temporary waiver or postponement of the Periodontics Section: a) critical 

aspects of periodontal diagnosis and treatment decision-making are covered throughout the CTP 

examination, b) the patient-based Periodontics section is the least discriminating section of the 

Dental Examination due to the very high rate of examination success, and c) recent practice 

analyses conducted jointly by WREB and CRDTS (WREB, 2019b; WREB, 2020) found that while 

the practices assessed on WREB’s Dental patient-based Periodontics Section and Dental Hygiene 

Examination continue to be rated as frequently performed and important, these practices are most 

frequently performed by dental hygienists and rarely or never performed by dentists. Still, the 

ability of dental candidates to demonstrate competence on a valid, clinical examination of 

Periodontics continues to be valued by many states, and the patient-based Periodontics Section of 

WREB’s standard patient-based Dental Examination will be available again when it can be 

administered safely. 
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Operative Simulation Section: Development and Field Testing 

WREB has field-tested an alternative, performance-based restorative dentistry simulation 

(i.e., Operative Simulation Section) that could be required temporarily in lieu of the traditional 

patient-based Operative Section. The validation process for the simulated examination included 

the field-testing of social distancing for both candidates and examiners. The pre-planning and 

guidelines practiced with the social-distancing and infection-prevention protocols employed in the 

Operative Simulation Section field tests are described later and will be applied to other simulation 

sections (i.e., Endodontics and Prosthodontics) of the WREB Interim Clinical Dental Examination. 

In the Operative Simulation Section, each candidate is required to successfully perform 

both preparation and finish of a conventional Class II restoration on a molar and a Class III 

restoration on a central incisor. All procedures are performed, like they are for the Endodontics 

and Prosthodontics sections, on simulated teeth, mounted in arches on a manikin with proper 

operational posture, appropriate employment of Standard (Universal) Precautions including 

Personal Protective Equipment (PPE), and with rubber-dam isolation. Results are assessed using 

established Operative Section scoring criteria. Certain critical errors are preserved, and the passing 

cut-point remains unchanged. The simulation involves social distancing for both candidates and 

examiners and uses materials (simulation teeth and arches) which are readily available and with 

which candidates and their programs are already familiar. 

WREB maintains the position that any clinical restorative simulation testing, at this time, 

remains limited with respect to fidelity, which is a critical type of validity evidence. Even with a 

simulated tooth that attempts to replicate the hardness, texture, disease process, and internal 

anatomy of human teeth, the simulation does not fully replace the spontaneous judgments, patient 

management skill, and cognitive-motor coordination involved in treating a live human patient who 

exhibits an authentic response to local anesthesia, unpredictable movements, and has the ability to 

feel pain and discomfort. The alternative Operative Simulation Section that WREB is offering for 

2020 is intended to be a provisional solution for COVID-19 only and is intended neither to replace 

WREB's patient-based Operative Section in 2020 for states that continue to require it nor to be the 

simulation WREB may offer in the future when the validity of a more realistic and involved 

simulation can be demonstrated. 

The following sections will describe several aspects of the Operative Simulation Section, 

including a) administration procedures reflecting the additional precautions required to minimize 
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exposure to the COVID-19 virus, b) restorative content assessed, c) grading and scoring, d) 

examiner preparation and evaluation, and e) the results of field-testing conducted in early 2020.  

Interim Social Distancing and Infection Prevention Protocol 

Preventing infection by COVID-19 that may arise from airborne transmission or contact 

with potentially virulent surfaces is critical to ensuring the safety of candidates, dental school 

personnel, examiners and agency personnel during examination and examination-related activities. 

Field-testing for the Operative Simulation Section included broad attention to ensuring that a) 

individuals participating in the examination were sufficiently distant from each other at all times, 

b) individuals used appropriate PPE, and c) materials and areas remained clean and disinfected.

Social-distancing and infection-prevention protocols were field tested for the Operative Simulation 

Section and will be implemented for all clinical sections of the WREB Interim Clinical Dental 

Examination. These protocols include but are not limited to the following examination features: 

 Limits on numbers of personnel and candidates assigned to the examination at one time

and in one location

 Distribution, required completion, and collection/review of a self-assessment survey

instrument immediately prior to the examination (e.g.,  regarding symptoms, recent contact

with suspected or known patient with COVID-19, and recent travel)

 Required capture and logging of each participant’s temperature

 Assignment of separated arrival times

 Set-up, preparation, and monitoring for entry to the facility and examination area (e.g.,

survey completion and approval, donning face mask and eye protection, temperature

capture, hand sanitization, etc.)

 Installation of floor and location markings throughout examination areas to ensure

adherence to social distancing

 Location of assigned simulation stations that conform to social distancing guidelines

 Pre-provision of supplies and examination materials at simulation stations to reduce

unnecessary movement
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 Specific instructions regarding how to move around laboratory when necessary, how to

turn in materials, and how to leave space and building upon completion without

congregating

 Monitoring of social distancing, use of PPE, and contact with objects and surfaces

throughout the simulation

 Appropriate cleaning and disinfection of all simulation stations and involved surfaces

immediately before and following every simulation session

The features described reflect protocols that were in place for the March 30 – April 2 field-

tests. These examination protocols may be augmented according to updates for infection 

prevention from the Center for Disease Control (CDC) or more stringent school-specific 

requirements. In any case the protocols employed will reflect or exceed CDC guidelines. If the test 

site has stricter guidelines than the CDC, then the protocol employed will reflect the test site 

requirements. For example, the CDC guidelines for social distancing stipulated maintaining a 

minimum distance of at least six feet from other individuals; one of the field-test sites required a 

minimum distance of ten feet, which was implemented throughout the field test. 

WREB will coordinate with each site hosting an examination to develop a document 

communicating the social-distancing and infection-prevention protocol  for that examination site. 

Prior to the exam this document will be provided to candidates, on-site examiners, and any other 

individuals who will be involved in examination. Candidates will be expected to conform to the 

social distancing and infection prevention protocol and may risk dismissal and failure of the 

examination for gross, willful, or repeated protocol violation. 

Scoring sessions where grading examiners evaluate candidate performance on the 

submitted arches also will be subject to social-distancing and infection-prevention protocols. 

Similar safety features, including self-assessment and screening, number of grading examiners per 

room and building, social distancing, surface and material disinfection, and specific instruction 

regarding safe entry, movement, task performance, and exit of the facility will be provided. 

Administration and Security 

Time allocated for the simulation is three and one-half (3.5) hours. Candidates are allowed 

an additional 30 minutes to set up before the session begins.  
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At the exam site, candidates must provide two valid, non-expired forms of personal 

identification. Admittance to the exam does not imply that the identification presented was valid. 

If it is determined that a candidate’s identification is fraudulent or otherwise invalid, WREB will 

report to the appropriate governing agencies or board. Any candidate or other individual who has 

misreported information or altered documentation in order to fraudulently attempt an examination, 

will be subject to dismissal and reporting. 

Candidates report to the assigned simulation area at the appointed time and must bring with 

them their personal handpieces, burs, and anything else needed to complete preparations or 

restorations on the simulated teeth, including the ModuPRO® One opposing arch or equivalent 

needed to complete the simulation. 

Candidates may bring the Operative Simulation Candidate Guide and Dental Exam 

Candidate Guide into the simulation lab for reference. Notes, textbooks, or other informational 

material must not be brought into the simulation lab. No magnification other than loupes is 

allowed. All electronic devices, including cell phones and smart watches, are prohibited in the 

simulation lab. Unique markings are applied to each arch to prevent manipulation and reinforce 

examination security. 

Assistants are not permitted for the Operative Simulation Section. Candidates may not 

assist each other. This includes critiquing another candidate’s work or discussion of treatment. All 

candidates are expected to pass the examination on their own merit without assistance. 

WREB provides the maxillary arches containing the teeth needed for preparation and 

restoration. The candidate provides everything needed that is not provided by the test site (school), 

including a suitable opposing arch. Following preparation, the arch containing the prepared teeth 

is submitted for grading and a second arch is provided with teeth already prepared for restoration. 

When placement of the finish restorations is completed, the second arch is submitted for finish 

grading. 

Candidates are to work independently, observe Standard (Universal) Precautions, and work 

in a manner that simulates performing procedures on a patient throughout the simulation. Any 

unprofessional, unethical, or inappropriate behavior could result in immediate dismissal and failure 

of the Operative Simulation. If, after receiving notice of a violation, a candidate repeatedly violates 

simulation protocol, Standard (Universal) Precautions, or the social distancing and infection 
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prevention protocol for the exam site, they will be dismissed from the simulation and will fail the 

Operative Simulation Section. 

Additional details of administration procedures and security guidelines are included in the 

Operative Simulation Candidate Guide, Dental Exam Candidate Guide, Operative Simulation 

Examiner Manual, and Dental Exam Examiner Manual. 

Operative Simulation Test Specifications and Grading Criteria 

The Operative Simulation Section consists of one extended examination session during 

which two (2) operative (restorative) procedures are performed on simulated teeth. The procedures 

are: 

1. Preparation and restoration of a conventional Class II (MO) in tooth 14.

 The candidate may choose the restorative material (amalgam or composite).

 The preparation can but need not cross the tooth’s oblique ridge.

2. Preparation and restoration of a Class III (ML) in tooth 9 with composite.

The procedures are performed on simulated teeth mounted in a manikin positioned to 

simulate working on a patient. The simulated tooth has the same anatomy and polymers as the 

teeth that are required for the Prosthodontics Simulation Section. Vendor supply is available for 

both testing and candidate practice despite current factory closures. The teeth have no artificial 

decay that could introduce testing variables not encountered in candidates’ current curriculum 

and training. Additional field testing and candidate clinical experience will be necessary for 

reliable implementation with artificial decay. 

No modification requests are needed, which  supports social distancing and infection 

prevention measures by reducing the handling of materials and number of examiners required to 

be onsite. Candidates are asked to prepare the teeth as they ideally would for minimal caries 

requiring restoration and so that their preparations satisfy WREB criteria for a score of “5” and 

then stop. The Class II preparation design must be conventional and include a pulpal floor. Both 

preparation and restoration (placement of the restorative material) must be accomplished with a 

rubber dam. When treatment is completed the arch containing the prepared or restored teeth is 

submitted for grading. Occlusion is not functionally evaluated. 
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Current dental terminology (CDT) codes that reflect the range of procedures that may be 

attempted are listed in Table 1. 

Table 1. Simulated Operative Section Procedure Options with CDT Codes 

Operative Section Restorative Procedure CDT Code(s) 

Direct posterior Class II amalgam restoration 

(MO, DO or MOD) 

D2150, D2160 

Direct posterior Class II composite restoration 

(MO, DO or MOD) 

D2392, D2393 

Direct anterior Class III composite restoration 

(ML, DL, MF, DF) 

D2331, D2332 

WREB examines candidates with varying educational backgrounds and schools may teach 

different preparation and restoration techniques. WREB does not look for one specific technique 

and scores performance according to the Operative Simulation scoring criteria described later in 

this section. 

The scoring criteria are based on the scoring criteria employed for the conventional patient-

based Operative examination section, with minor revisions, reviewed and approved by the SMEs 

on the Operative examination committee. The preparation criteria are Outline and Extension, 

Internal Form, and Operative Environment. The finish criteria are Anatomical Form, Margins, and 

Finish, Function and Damage. Each grading criterion is defined at five levels of performance for 

each procedure, with a grade of "3" representing minimal competence. A grade of "5" is defined 

generally to represent optimal performance, with grades of 4, 3, 2, and 1 corresponding to 

appropriate, acceptable, inadequate, and unacceptable performance, respectively. The 

performance level definitions for each type of preparation (i.e., Class II amalgam, Class II 

composite, and Class III composite) and for the restoration finish are published in the candidate 

guide and provided in Figures 1 through 4. 
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   Figure 1. Scoring criteria definitions for the Simulation Class II Composite Preparation, 2020. 

   Figure 2. Scoring criteria definitions for the Simulation Class II Amalgam Preparation, 2020. 
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 Figure 3. Scoring criteria definitions for the Simulation Class III (Composite) Preparation, 2020. 

 Figure 4. Scoring criteria definitions for the Simulation Class II and Class III Finishes, 2020. 
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Scoring and Results Reporting 

Performance for each preparation and finish, is graded by three independent and 

anonymous examiners who are calibrated to the scoring criteria prior to every examination. Each 

preparation or finish is scored on the applicable criteria according to rating scales presented above. 

Examiners are trained to assign a particular grade on the scale only when all aspects of 

performance described for that level have been demonstrated. For example, if performance on the 

criterion under review meets most aspects of the definition for a grade of “3” but does not quite 

meet the standard for even one aspect of the definition, then the grade assigned will be a “2,” at 

most. This holds for all six criteria per restoration. 

The median of the three examiner grades is computed for each criterion and is weighted to 

reflect the level of criticality relevant to minimally competent treatment, e.g., Outline and 

Extension accounts for 46% of the preparation score and Operative Environment accounts for only 

15%. The criterion weights are provided in Tables 2a and 2b. 

Tables 2a and 2b. Operative Simulation Scoring Criteria and Weighting: Preparation, Finish 

Preparation Criteria 

 and Weighting 

Finish Criteria 

and Weighting 

Outline & Extension 46% Anatomical Form 36.5% 

Internal Form 39% Margins 36.5% 

Operative Environment 15% Finish, Function & Damage 27% 

The mean of the preparation and finish scores is the restoration procedure score. The mean 

of the two procedure scores, after any applicable penalties or deductions, is the final Operative 

Simulation Section score. 

The passing cut score on the Operative Simulation Section is 3.00, which reflects 

minimally competent performance within the five-point rating scale for all criterion grades that 

contribute to the final section score. Each performance level definition for a score of 3.00 on a 

criterion has been worded to describe performance that would be deemed minimally competent 

via consensus of the subject matter experts on the Operative section examination committee. While 

methods of standard setting applied to selected-response assessment often rely on SMEs evaluating 

each test question based on how each SME believes a minimally competent examinee would 
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perform, standard setting for many performance-based assessments involves defining minimum 

expectations that can be observed directly in the candidate’s performance. The performance level 

definitions (Figures 1 through 4), as developed by the examination committee, are critical to 

guiding examiner grading. The definitions are used to describe examples of clinical performance 

reviewed during examiner training and calibration, which provides performance benchmarks to 

facilitate examiner adherence to the criteria and a high degree of examiner agreement. 

While limitations on travel and group activity size due to COVID-19 remain in effect, the 

grading of candidate performance will take place in grading sessions after the examination. While 

this reduces the number of examiners traveling to and grading at the examination site, it also 

prevents candidates from receiving onsite results immediately. Candidates and state licensing 

boards will receive results as soon as possible after grading sessions are held. Results reports will 

indicate clearly whether the Operative Examination was a simulation or involved the treatment of 

a patient. As with all WREB examinations, results of all examination attempts, regardless of pass 

or fail outcome, will be available to state licensing boards. 

Examiner Training and Calibration 

Most examiners are members or designees of their state boards. A small proportion (e.g., 

approximately twenty percent of examiners in 2019) are dental educators. All examiners must be 

actively licensed and in good standing, with no license restrictions, and submit proof of license 

renewal annually. Under social distancing restrictions, the only examiners that may be present at 

the Operative Simulation Section may be the Chief Examiner and one or more Floor Examiners, 

depending on the layout and size of the examination environment. There will not be any grading 

examiners at the examination site unless social distancing and travel guidelines have been eased 

enough to allow this. Under the current restrictions, grading examiners will grade candidate 

performance in grading sessions, separate from the examination environment. Grading examiners 

still will need to complete examiner self-assessments and calibration testing prior to grading. 

Clinical examination scores are dependent upon the judgments of grading examiners. A 

high degree of examiner agreement is critical to assessing candidate ability in a reliable and fair 

manner. As with the conventional Operative Examination, scoring judgments on the Operative 

Simulation Section are made by three independent examiners. The median of the three grades 
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assigned contributes to the candidate’s score. The median is more robust to extreme grades 

assigned than the mean (i.e., conventional average). 

Having multiple examiners helps to moderate the effects of varying levels of examiner 

severity; however, it is essential that all examiners are trained and calibrated to an acceptable level 

of agreement with respect to the scoring criteria for the examinations in which they participate. 

Examiners must participate in orientation and calibration sessions that take place before every 

examination or grading session. During calibration, examiners take assessments (tests) in which 

they grade examples of clinical performance according to the grading criteria. Their judgments are 

compared to scores that have been previously selected by the examination committees as 

representative of the defined levels in the criteria. The examiner team completes calibration tests 

until they each have demonstrated that they understand and can consistently apply WREB criteria 

in their assessments. All calibration tests are reviewed regularly for content and psychometric 

quality by WREB examination committees. 

Examiners receive feedback on their performance after each examination. Examiners with 

low percentages of agreement, high percentages of harshness or lenience, or erratic grading 

patterns are counseled, remediated, and monitored to ensure increased understanding of criteria 

definitions. Continued lack of agreement results in dismissal from the examination pool. 

The two main approaches employed to evaluate examiner performance include a review of 

examiner agreement which reflects the degree of exact and adjacent agreement and an estimation 

of examiner severity employing a probabilistic statistical model which is designed to account for 

and quantify potential sources of construct-irrelevant variance such as rater bias and error. With 

three examiners there are multiple ways to define and track examiner agreement. WREB uses a 

conservative computation of exact and adjacent agreement which involves comparing each 

examiner rating, i.e., each individual grade assigned to a particular criterion, to the mean of the 

other two raters’ grades assigned for the same criterion, within the same examination attempt. 

Examiner ratings that may be adjacent to the rating of another rater may still be categorized as 

harsh or lenient since agreement is defined as the rating falling within one scale point of the mean 

of the other two ratings. Examiner severity is estimated using the Many-faceted Rasch Model 

(Linacre, 1994; Rasch, 1960/1980) and allows examiner performance to be compared to the 

performance of all other examiners within the examiner pool along a continuum of harshness to 

lenience and provides statistical information regarding rater errors such as erratic grading or 
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grading that shows too little discernment among performance levels (e.g., assigning all or mostly 

“3”s). Additional details regarding methods and results of examiner evaluation are provided in the 

WREB Dental Examination Technical Report (WREB, 2019a) 

Field Testing of the Operative Simulation Section: Overview 

Two Operative Simulation field-tests were planned and conducted between March and 

May of 2020. A total of 79 dental students from two dental schools participated; three students 

attempted the examination twice resulting total of 82 attempts. These students planned in advance 

to challenge the field test examination twice. 

The planning of the field tests included the review and revision of the Operative scoring 

criteria, creating a candidate guide for field test candidates, coordinating with each school to 

produce social distancing and infection prevention protocols, and developing examiner training 

and calibration materials. 

One field test was conducted on March 30, 2020 at the University of Oklahoma with 20 

dental students. A second field test was held on April 1 and 2, 2020 at the University of Utah with 

59 dental students. WREB has already been conducting conventional clinical dental examinations 

at these two schools and their campuses were reasonably accessible to WREB’s dental consultants, 

given the limitations and recommendations regarding travel due to COVID-19. Oklahoma and 

Utah are the states of residence of WREB’s two consulting SME dentists, who oversee 

examination development and administration. The field test conducted at the University of 

Oklahoma used a simulated tooth constructed of a harder material which generated student 

concerns reflected in the post-examination candidate survey comments. The second field test, 

conducted at University of Utah, employed the final choice of material which did not elicit these 

concerns. 

Initial Field Test Results: Faculty-graded 

The performance of the 20 field test candidates who attempted the Operative Simulation at 

the University of Oklahoma were initially graded by their faculty to partially fulfill program 

competency requirements. The 20 scores based on the University of Oklahoma faculty grading 

ranged from 2.94 to 4.37, with a mean score of 3.72 (SD = 0.41). Candidate scores (N = 57) from 

the same university taking the WREB Operative section during the 2019 season ranged from 3.13 
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to 4.87, with a mean score of 3.90 (SD = 0.40). The field test results were not as high as the 

examination results from 2019, but an independent samples t-test conducted to compare the results 

indicated that the difference is not significant, with a value of t (df = 75; α = 0.05) = 1.67 and mean 

difference of 0.17 (p = 0.10; 95% CI: -0.03, 0.38). The comparison is based on a small sample but 

provides an initial indication of comparability. There was also no notable difference between mean 

scores of the anterior tooth (3.73, SD = 0.51) and the posterior tooth (3.71, SD = 0.44) for the 

faculty-graded teeth. 

After the examination and the grading conducted by faculty, some of the teeth that had 

been treated by the candidates at the University of Oklahoma field test were modified to reflect 

specific descriptors in the scoring criteria. These modified teeth and examples of candidate 

performance were then used in developing examiner training materials. The resulting preparations 

and finished restorations were photographed and used as exemplars in examiner training and 

calibration testing. The modified teeth will be graded along with the field-test performances from 

the other field test examination site, but will also be analyzed separately, as they do not represent 

the candidates’ original performance. 

Treatment Times 

Candidates were allowed up to four hours to complete the Operative Simulation Field Test. 

The time spent preparing the preparations and the finishes was recorded for each field-test attempt 

to determine if the initial time allotted was sufficient. The average total time used for the 82 field 

test attempts was 2 hours, 10 minutes (130 minutes). The least amount of time needed was 1 hour, 

22 minutes and the longest amount of time needed was 3 hours, 52 minutes. All but four candidates 

(4.8%) completed their procedures in less than 3 hours and 30 minutes. The University of 

Oklahoma site used more treatment time due to additional time needed for set-up between the 

preparation and finish procedures. The need for this additional time was eliminated with the use 

of a single tooth material for the second field test. The time allotted for the examination going 

forward was reduced to 3 hours and 30 minutes. Table 3 shows the treatment times per field test 

site. 
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Table 3. Operative Simulation Treatment Times in Minutes by Field Test Site. 

Field Test Site N 

Attempts 

Minimum 

Treatment Time 

Maximum 

Treatment Time 

Mean  

Treatment Time (SD) 

Univ. of Oklahoma 20 106 min 232 min 174 min (37.5) 

Univ. of Utah 62 82 min 190 min 116 min (20.7) 

Total 82 82 min 232 min 130 min (35.6) 

Field-Test Candidate Survey Results 

Students who participated in one of the two Operative Simulation field tests were sent a 

link to an online survey. The response rate was 53% (42 out of 79 individual field-test candidates); 

with a slightly higher response rate for University of Oklahoma participants (65%) than University 

of Utah participants (49%). Survey responses assisted the development of the examination by 

prompting improvements to the Candidate Guide and examination schedule and by supporting the 

final determination of simulated tooth material.  

There were seven main questions and all questions offered the option to provide comments. 

There was a section for additional comments or suggestions at the end. Results for the seven 

questions are listed below, with a summary of responses and examples of comments. 

The first three questions asked about the Candidate Guide, time allotted and whether the 

field-test candidate had any difficulty with any part of the simulation: 

1. Did the Candidate Guide explain the procedures adequately?

2. Did you have sufficient time to complete the exam?

3. Did you have difficulty with any part of the simulation?

Only three of the 42 field-test candidates (93%) responded “No” to Question 1 (Figure 5a) 

regarding the Candidate Guide. All three noted that the guide could be more clear regarding the 

depth and extension of the preparation without needing to request extensions and wording to make 

this clear has been added to the Candidate Guide. All 42 field-test candidates responded that they 
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had sufficient time to complete the examination (Figure 5b). Eight of the 42 respondents (19%) 

expressed difficulty with part of the simulation (Figure 5c). In the optional comments, most of 

these concerns were about the difficulty of adjacent teeth having differing degrees of hardness; all 

were from field-test candidates at the University of Oklahoma, where a different tooth material 

was tested. The material that was employed at the second field test did not elicit these concerns 

and is the final choice of material planned for the Operative Simulation Section. 

Figures 5a, b, c. Proportion of Yes or No responses to Field-Test Survey Questions 1, 2 and 3. 

Question 4 asked about the level of challenge posed by the examination, overall. 

4. Overall, was the exam easy, moderate, or difficult?”

Most respondents (37 of 42 or 88%) answered “Moderate” to Question 4 (Figure 6). Most 

comments offered regarding Question 4 compared the simulated teeth to natural teeth, e.g., “Going 

back to cutting on typodonts is always a readjustment! But definitely a valid test of hand skills. 

Certain aspects are more difficult and certain aspects are less difficult compared to treating human 

patients” and “The teeth were much softer, so probably required more dexterity than doing it on 

an actual person but very doable.” 
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Figure 6. Proportion of different responses to Field-Test Survey Question 4. 

Questions 5 and 6 asked about the degree of challenge specifically regarding the 

preparation and the finish, respectively. Five response options were provided, ranging from Much 

Less Challenging to Much More Challenging. 

5. Thinking about performing the preparations on the simulated teeth compared to

performing them on human teeth: Do you feel preparing the simulated teeth was less

challenging or more challenging?

6. Thinking about placing and finishing the restorative material in the simulated teeth

compared to placing restorations in human teeth: Do you feel restoring the simulated

teeth was less challenging or more challenging?

Many field-test candidates responded “About the Same” or “More Challenging” to Questions 5 

and 6, with 93% (Question 5 regarding preparations) and 81% (Question 6 regarding placing and 

finishing) responding in one of these two categories (Figures 7a and 7b). The preparations were 

considered “More Challenging” by 28  of 42 (67%) and respondents’ comments were similar to 

those made about tooth material on Question 4, e.g., “Because simulated teeth are much softer, I 

feel it takes more skill, accuracy and care to complete the exam” and “You have to have a lot better 

hand skills on the typodont teeth due to the fact that they are softer. You have to really be good at 

placement and control of the burr. It also requires better restorative placement as it's easier to 
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accidentally remove tooth while finishing and polishing.” An example comment from one of the 

eleven (26%) respondents who selected “About the Same” stated, “More challenging due to the 

lack of recent practice on teeth with this hardness, but less challenging due to known parameters 

and no need for modifications.” 

Nineteen of 42 (45%) respondents felt that the placing and finishing of the teeth was 

“About the Same” but only a few offered comments, e.g., “Less challenging due to no need for 

etching, more challenging from the difference in stability (possible loose screws, extremely tight 

contacts, no wedging ability).” The source of the loose screws was identified and remedied prior 

to the second field test. Most comments were associated with the fifteen (36%) responses of “More 

Challenging,” and involved the tooth material, e.g., “I felt placing the material was the same but 

polishing and removing flash was much more difficult on typodont teeth” and “Polishing 

composite on real teeth is MUCH easier than polishing on typodont teeth.” The few comments that 

accompanied the seven (17%) responses of “Less Challenging” reflected dryness and isolation, 

e.g., “Obviously, there isn’t any saliva, so keeping a dry field is simple” and “Better isolation.”

Figures 7a, b. Proportion of different responses to Field-Test Survey Questions 5 and 6. 
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Question 7 asked about the ability to maintain social distancing at the examination. 

7. How difficult was it for you to maintain social distancing during the examination?

Most field-test candidates (39 of 42 or 93%) responded that it was “Easy” to maintain social 

distancing during the examination (Figure 8). All but one comment were associated with responses 

of “Easy.” Examples include “Really strict and functional rules in place. Wasn’t a problem at all” 

and “I was at least ten feet away from anyone else in the room at all times.” The other comment, 

associated with a response of Moderate, stated, “During the announcement portion of the exam, 

prior to the beginning, it was moderately difficult to maintain social distancing and adequately 

hear the announcements and questions.” Plans have been implemented for additional information 

to be provided early to candidates, allowing for questions by phone or email prior to the 

examination to reduce the need for multiple announcements and possible reasons to encourage 

crowding. 

Figure 8. Proportion of different responses to Field-Test Survey Question 7. 

Field-test candidates could offer additional comments or suggestions at the end of the 

survey. Many comments were generally positive or expressed thanks, e.g., “Overall it was great!” 

and several expressed their interest that this type of restorative examination be an acceptable option 
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going forward, e.g. “Replace patient exams with typodonts!” Some comments were concerned 

with the current situation related to COVID-19, e.g., “I think this is a great way to test in a safe 

environment given the circumstances of the class of 2020.” Most comments reinforced earlier 

comments regarding tooth material that, as noted above, will not apply, given the final choice of 

tooth material for the simulation examination. Suggestions regarding the schedule of treatment 

within the examination were offered by field-test candidates at the first field test; the timing in the 

second field-test was structured without interruption between the completion of preparations and 

finishes and is the final schedule planned for the examination. 

Field-Test Grading Session Overview 

Seven examiners participated in the April 30 – May 1 Operative Simulation field-test 

grading session, completing calibration exercises and tests prior to grading. Social distancing and 

infection prevention measures were followed, to ensure the safety of examiners and staff while 

using electronic scoring equipment and handling arches during grading. 

On the first day, five examiners were able to complete the grading of all 82 attempts on the 

Operative Simulation field tests, with three sets of grades per attempt. On the second day, two 

additional examiners regraded the attempts, resulting in a total of four sets of grades per attempt. 

Candidate results and examiner performance were analyzed for the first day, which reflects 

conventional grading procedures, i.e., three examiners per attempt, as well as with the additional 

sets of grades from the second day combined, to obtain additional information, statistics and 

feedback regarding e.g., the effectiveness of calibration, the generalizability of grading criteria, 

and the performance of field-test candidates. 

Field-Test Examiner Performance 

Field-test examiner performance was evaluated via two approaches: examiner agreement 

statistics and examiner severity estimation. Examiner agreement was computed on the examiner 

team that completed grading on the first day. Examiner severity was conducted with and without 

the additional grades assigned on the second day. An overview of methods are described above on 

page 15 and in additional detail in technical reports, e.g., WREB Dental Examination Technical 

Report (WREB, 2019a). 
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Percentages of  agreement were computed for the three sets of grades assigned on the first 

day of grading, as would be conducted for an actual examination after all three sets of grades per 

attempt have been assigned. Over the past ten years, percentages of agreement for the standard 

Operative Section have ranged from 88.4% to 89.9%, with comparatively balanced percentages of 

harshness and lenience. Examiner agreement over the years reflects examiner grading teams that 

have been selected for each examination based on their past examiner performance to ensure an 

optimal balance of examiner severity level. While nearly all examiners perform within 

recommended ranges of harshness and lenience percentages, to assign all the examiners that have 

performed at one end of that continuum to a single examination could introduce a systematic bias. 

The examiners who participated in the field-test grading session were scheduled based on location 

and convenience, given the conditions posed by COVID-19. The field-test examiners also included 

two relatively new examiners, who would not be assigned to the same examination under 

conventional conditions. Despite these potential threats to optimal examiner team performance, 

examiner agreement statistics for the field-test grading session were comparable to percentages of 

agreement, harshness, and lenience for the standard Operative section in previous years. Table 4 

provides examiner agreement percentages for the standard Operative Section from the 2019 season 

and for the Operative Simulation field test grading session. 

Table 4. Percentages of Examiner Agreement, Harshness, and Lenience: Standard Operative 

Section and Operative Simulation Field Test 

N Examiners % Harsh % Lenient % Agreement 

Standard Operative Section 

2019 Season 
110 5.5% 5.3% 89.2% 

Operative Simulation 

Field Test Day 1 
5 5.6% 5.7% 88.7% 

Examiner severity estimated with the many-faceted Rasch model, is reported in Table 5, 

which provides summaries of results in logit, i.e., log-odds, units. High negative logits reflect more 

lenience and high positive logits reflect more harshness. For the standard Operative Section 

examination, most examiners fall within one logit unit of the mean, i.e., between -1.00 and 1.00, 

and within recommended ranges with respect to infit and outfit mean-square fit statistics, i.e., 
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between 0.50 and 1.50. Examiner severity estimates for the first day of the Operative Simulation 

field test and for all Operative Simulation field-test examiners reflect smaller ranges with no 

outlying values. Additional details of the Many-faceted Rasch Model analyses are provided later 

with the results of field-test candidate performance. 

Table 5. Many-Faceted Rasch Model Examiner Severity Analysis Indicators in Logits: Standard 

Operative Section and Operative Simulation Field Test (Number of examiners provided below 

each header) 

Indicator 
Standard Operative 

Section 2019 Season 
(NE = 110) 

Operative Simulation 
Field Test Day 1 

(NE = 5) 

Operative Simulation 
Field Test All 

(NE = 7) 

Severity Measure  
Logit (Range) 

-0.88 – 1.06 -0.41 – 0.44 -0.33 – 0.52

Standard Error 
(Range) 

0.05 – 0.16 0.05 – 0.07 0.05 – 0.07 

Severity Measure 
Logit Meana 

0.0 0.0 0.0 

Severity Measure 
Logit SD 

0.42 0.33 0.31 

Infit Mean-Square 
(Range) 

0.54 – 1.77 0.71 – 1.25 0.66 – 1.38 

Outfit Mean-Square 
(Range) 

0.52 – 1.72 0.72 – 1.22 0.66 – 1.32 

a  Mean of examiner severity parameters constrained at 0. 

Field-Test Examiner Survey Results 

The seven examiners who participated in the Operative Simulation field test grading 

session were sent a link to an online survey. The response rate was 100%. There were eight main 

questions and all questions offered the option to provide comments. There was a section for 

additional comments or suggestions at the end. Results for the eight questions are listed below, 

with a summary of responses and examples of comments. 

Examiners responded unanimously to the first five questions, which asked about materials, 

instrumentation provided, difficulty of the grading tasks, as well as their understanding of, and 

ability to follow, the social distancing protocol. Possible responses to the first five questions were 
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Yes or No, except for Question 3, with possible responses of Easy, Moderate, or Difficult. The 

first five questions and the common responses are provided in Table 6. 

Table 6. Operative Simulation Grading Session Field-Test Examiner Survey Questions 1 to 5 

with Responses 

Questions 1 to 5 Unanimous Response 

1. Did the Candidate Guide and Examiner Manual adequately
explain the simulation and grading procedures?

Yes, 100% 

2. Were the social (physical) distancing instructions clear and
easy to understand?

Yes, 100% 

3. How difficult was it for you to maintain appropriate social
(physical) distancing while serving as an examiner?

Easy, 100% 

4. Did you have difficulty with any of the grading tasks? No, 100% 

5. Was the instrumentation provided for your use, everything
you needed?

Yes, 100% 

Optional comments associated with the first five questions were positive, e.g., regarding 

ability to maintain social distancing, (Question 3), “I felt very safe” and regarding grading tasks 

(Question 4), “Calibration was well orchestrated and provided the preparation necessary for us as 

examiners to perform efficiently and effectively. Nice job!” 

Question 6 asked the field-test examiners about how well the calibration exercises prepared 

them for grading. Figure 9 illustrates the percentages of each response. Five examiners (71%) 

responded “Very well.” One commented, “It was my first time actually grading so it was very 

helpful to me.” Two (29%) responded “Well enough” accompanied by the following two 

comments, “Too detailed which sometimes can create more issues than being useful” and “This 

was a new exam but we made do,” which suggest that continued review and refinement may be 

useful. The criteria has already been evaluated and edited based on examiner feedback. 
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Figure 9. Proportion of different responses to Examiner Survey Question 6. 

The grading criteria are nearly the same as the criteria used for the standard Operative 

Section, except for the removal of a few items, such as caries, pulp exposure and rubber dam 

isolation that do not apply for the Operative Simulation section. Question 7 asked the field-test 

examiners how well the modified criteria work for the simulation. Figure 10 shows the percentages 

of each response. Six examiners (86%) responded “Very well” or “Well enough,” evenly split 

between the two responses. One examiner responded “Unsure.” Only one comment was offered, 

“I think it’s easier to see mistakes on a manikin than in the mouth.” 

Figure 10. Proportion of different responses to Examiner Survey Question 7. 
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Question 8 asked field-test examiners whether they felt it was easier or more difficult to 

assess candidate performance with each candidate having received the same preparations. Figure 

11 shows the percentages of each response. Five examiners (71%) felt it was easier, with four of 

them responding “Definitely easier” and one, “Somewhat easier.”  Two examiners (29%) 

responded “About the same.” Comments included, “I would say that it levels the playing field and 

we still saw plenty of variation in performance for the finished restoration. Good simulation”, “It 

was more fair to the candidates!”, “Loved that part” and “As you see the same procedures over 

and over it becomes easy to compare and evaluate.” 

Figure 11. Proportion of different responses to Examiner Survey Question 8. 

The section at the end inviting other comments or suggestions elicited one generic positive 

comment and two substantive comments suggesting that the Operative Examination Committee 

should consider including a means of failing or deducting points for examiner-validated gross open 

contact, e.g., “Grading for open contact is somehow still passing the candidate which I think it 

needs to be one of the automatic failure situations.” Changes to criteria descriptors that will impact 

scoring and address the suggestions made in the comments have been prepared and recommended 

to the committee for implementation. 
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Field Test Results: Candidate Performance and Test Quality 

Table 7 provides basic descriptive statistics for the raw and weighted means of medians 

computed from the three sets of examiner grades for each criterion. Direct comparisons to the 

standard Operative Section, particularly regarding criterion scores, are limited due to three factors. 

One is that only 5.5% of procedures performed for the standard Operative Section in 2019 were 

Class III procedures. All field-test attempts on the Operative Simulation Section included a Class 

III procedure. Since 2018, most states are accepting the results of performance on one Class II 

procedure if competence is demonstrated, so many candidates are completing Class II procedures. 

Years of Operative Section data have shown that the Class III is slightly, but significantly, less 

challenging than any Class II procedure and therefore, if completed, must be in combination with 

a Class II procedure. The second limiting factor is that many arches completed in the first, smaller 

field test, were modified to create additional exemplars of grading criteria performance levels 

during the development calibration materials and some performance levels may not be distributed 

within the sample in a comparable manner. The third factor is that the field-test host schools, which 

were chosen for location and convenience, given the conditions posed by COVID-19 and their 

students may not be a representative sample of all potential candidates. 

Despite field-test limitations to direct comparison, three criteria and final scores (which 

include point deductions from penalties and loss of all points due to critical errors) were highly 

comparable. The slightly higher final score mean reflects a more negatively skewed distribution 

in the field test data; the passing percentage is actually somewhat lower for the field test than the 

standard Operative section in 2019. The significantly higher means of raw scores and some criteria 

for the field-tests may be related to the difference in procedure type in the comparison, particularly 

for Anatomical Form and Margins, which have traditionally scored significantly higher for the 

Class III procedure. Recent additions, since the field-test, to the criterion definitions for Internal 

Form related to grading examiner feedback are also expected to result in higher comparability. 
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Table 7. Grading Criteria and Section Scores for Standard Operative Section and Operative 

Simulation Field Test: Means and Standard Deviations of Raw Unweighted Class II Median 

Criterion Scores, Raw and Final Scores, with t-Tests. Included are t values, probability values (p), 

effect size values (Cohen’s d) degrees of freedom (df), and alpha level (α), i.e., significance below 

0.05. Number of procedures noted as Np, number of attempts noted as N. 

Standard 
Operative 

Section 2019 

Np = 2,553a 

Operative 
Simulation Field 

Test 2020 

Np = 164a 

t-tests

df = 2,715; α = 0.05 

Mean SD Mean SD 
t 

value 
p 

value 
Cohen’s 

d b 

Outline and Extension 3.63 0.75 3.65 0.85 -0.27 0.79 0.02 

Internal Form 3.62 0.74 3.85 0.65 -3.90 <0.01 0.33 

Operative Environment 4.27 0.67 4.19 0.76  1.42 0.16 0.11 

Anatomical Form 3.60 0.70 3.99 0.81 -6.86 <0.01 0.52 

Margins 3.65 0.66 3.99 0.72 -6.32 <0.01 0.49 

Finish, Function, & Damage 3.94 0.59 3.88 0.85  1.23 0.22 0.08 

N = 2,166 N = 82 df = 2,246 

Overall Raw Score 3.74 0.46 3.88 0.44 -2.76 0.01 0.31 

Overall Final Score 

(with Penalties) 
3.71 0.53 3.75 0.75 -0.69 0.49 0.06 

a Only 5.5% of procedures performed in 2019 were Class III; 50% of Field test Procedures were Class III 
b Generally accepted interpretations of Cohen’s d effect size values are small, d = 0.2, medium, d = 0.5 and large, d
= 0.8 (Cohen, 1988) 

Table 8 provides field-test summary results from the many-faceted Rasch model (MFRM) 

analysis for graded criteria in logit, i.e., log-odds, values, with results from the 2019 standard 

Operative Section for reference. The MFRM analysis reported in Table 8 reflects the first day of 

grading, with complete sets of three grades per examination attempt. Mean-square fit statistics and 

discrimination parameter estimates are within suggested ranges. Since the criteria have multi-point 
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rating scales they were also assessed for category functioning, as well, in accordance with 

Linacre’s (2002) rating scale guidelines to assess, e.g., that average parameter estimates of 

candidate ability increase with each category scale point. 

Table 8. Standard Operative Section and Operative Simulation Field Test: Many-Faceted Rasch 

Model Criterion Analysis Indicators in Logits. 

Standard Operative 
Section 2019 

N = 2,166 

Operative Simulation 
Field Test 2020 

N = 82 

Criterion Measure Logit (Range) -0.78 – 0.39 -0.37 – 0.43

Standard Error (Range) 0.02 – 0.02 0.08 – 0.10 

Criterion Measure Logit Meana 0.0 0.0 

Criterion Measure Logit SD 0.50 0.25 

Many-Facet Point-Biserial rb (Range) 0.25 – 0.32 0.23 – 0.37 

2pl Discrimination Estimatec (Range) 0.92 – 1.08 0.76 – 1.10 

Infit Mean-Square (Range) 0.93 – 1.07 0.85 – 1.19 

Outfit Mean-Square (Range) 0.92 – 1.08 0.85 – 1.21 
a Mean of criterion parameters constrained at 0

b Correlation between observations and corresponding average observations, excluding current observation

c  Estimate of discrimination parameter, as calculated for two-parameter logistic IRT model; Rasch (c.f., one-
parameter IRT) model fit requires values close to 1.00 (i.e., between 0.5 to 1.5 logits) 

Table 9 provides summary statistics for overall test functioning, with 2019 standard 

Operative Section results for reference. The MFRM analysis reported in Table 9 also reflects the 

first day complete sets of three grades per examination attempt. Results are highly comparable, 

even with the large difference in sample size and limitations regarding comparisons noted earlier. 

The reliability estimate for the Operative Simulation Field Test is quite high for a performance-

based assessment, at 0.91, which likely reflects the uniformity of the simulated teeth, in addition 

to high levels of examiner agreement. An additional MFRM analysis was conducted including all 
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examiner grades from both days of grading, yielding similar results and an even higher reliability 

estimate of 0.93, providing additional evidence of calibration effectiveness. (The Rasch person 

separation reliability estimate is the same or lower than Cronbach’s alpha coefficient estimates of 

internal consistency reliability [Cronbach, 1951]. Minimum and maximum scores are excluded, if 

applicable; note that in the Many-faceted Rasch Model analysis, minimum and maximum refers 

to all raw grades, not median grades). Final score statistics include zero scores, which result from 

validated critical errors. 

Table 9. Standard Operative Section and Operative Simulation Field Test: Overall Test Summary 

Statistics 

Indicator 
Standard Operative 

Section 2019 
Operative Simulation 

Field Test 2020 

N Attempts 2,166 82 

Final Score Mean 3.71 3.75 

Final Score SD 0.53 0.75 

Minimum; Maximum 0.00; 5.00 0.00; 4.68 

Standard Error of Measurement (SEM) 0.21 0.23 

Conditional SEM at Passing Score 0.08 0.09 

Indicators below are reported in logits. 

Candidate Ability Estimate Mean 1.54 1.08 

Candidate Ability Estimate SD 0.87 0.80 

Candidate Ability Estimate Min.; Max. 
-2.02; 5.04

(-5.59a; 5.04) 
-0.71; 2.89

Person Separation Reliability Estimateb 0.85 0.91 
a If minimum score(s) included: Facets software flags minimums and maximums and estimates test statistics with and 
without extremes 

b Equivalent to alpha coefficient internal consistency reliability estimate (Cronbach, 1951), or lower than alpha, since 
minimum (zero) and maximum (perfect) scores are excluded 
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The percentage of candidates that scored at or above the passing cut score on the Operative 

Simulation field tests was 92.7% (76 out of 82). The passing percentage for the second, larger field 

test was lower than that of the first, due to penalties, including two attempts with validated critical 

errors (e.g., treated the wrong tooth) that lost all points. Table 10 provides passing percentages for 

the two Operative Simulation field tests, with the 2019 standard Operative Section passing 

percentage for reference. 

Table 10. Standard Operative Section and Operative Simulation Field Test: Passing Percentages 

N Attempts 
Passing 

Count 

Failing 

Count 

Passing 

Percentage 

Standard Operative Section  

2019 Season 
2,166 2,079 87 96.0% 

Operative Simulation  

Field Test 2020 - Total 
82 76 6 92.7% 

Field Test First Site 

March 30, 2020 (U. of OK) 
20 19 1 95.0% 

Field Test Second Site 

April 1-2, 2020 (U. of UT) 
62 57 5 91.9% 
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WREB Dental Examination 2021 

WREB has understood the need for alternatives to patient-based examination. In 2020, in 
response to the COVID-19 pandemic, WREB developed and administered a non-patient dental 
examination for states seeking licensure options for recent graduates. WREB has recently 
announced its development and finalization of an operative dentistry simulation section that 
requires preparation of teeth with simulated caries and a periodontal manikin section. Both sections 
will be available in 2021 after field-testing and analyses to evaluate examination validity are 
completed this fall. All five Dental Examination sections available in 2021 are described below 
and followed by a brief overview of examination results for 2020 year-to-date. 

Comprehensive Treatment Planning (CTP) Section. CTP is a performance-based, examiner-
graded section that requires candidates to review three patient cases and create treatment plans, 
construct responses to questions, and perform tasks (e.g., write prescriptions). CTP requires broad 
understanding of diagnostic, preventive, restorative, endodontic, periodontal, prosthodontic, oral 
surgical, radiological, pediatric dentistry, and patient-management procedures. Failure can result 
if a candidate commits a critical error, i.e., constructs a response that could result in life-threatening 
harm, e.g., administering more than the upper limit of a safe dose of local anesthetic to a pediatric 
patient.   

Endodontics Simulation Section. The Endodontics Section is a performance-based, examiner-
graded clinical simulation examination. Candidates must perform two endodontic procedures on 
simulated teeth mounted in a segmented arch which is mounted in a manikin that is positioned to 
simulate working on a patient. The anterior tooth procedure requires treatment of a maxillary 
central incisor simulated tooth, including access, instrumentation and obturation. The posterior 
tooth procedure requires access of a mandibular first molar simulated tooth. Access of the posterior 
tooth must enable grading examiners to identify all canal orifices. 

Prosthodontic Simulation Section. The Prosthodontics Section is a performance-based, 
examiner-graded clinical simulation examination. Candidates complete two prosthodontic 
procedures (three preparations) on simulated teeth in a mounted articulator and manikin that is 
positioned to simulate working on a patient. Candidates are required to prepare an anterior tooth 
for a full-coverage crown and prepare two abutments to support a posterior three-unit fixed partial 
denture prosthesis (i.e., bridge). The three-unit bridge must have a path of insertion that allows full 
seating of the restoration. 

Periodontics Section. The Periodontics section will be available in either a patient-based form or 
simulation form. The patient-based form is unchanged. The simulation form will not involve 
qualifying a patient but will involve the removal of subgingival calculus on teeth in an assigned 
quadrant mounted in a manikin to simulate performing the procedure on a patient. Grading criteria 
and scoring for the removal of calculus are as published for performance of the same task on a 
patient. Candidates can choose to waive or to challenge either the patient-based form or simulation 
form of the Periodontics section depending on the requirements of the state where they intend to 
become licensed. As for other simulation sections, an onsite retake opportunity may be available 
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for the simulation form of the Periodontics section, absent a critical error, depending on candidate 
logistics and circumstances. 

Operative Dentistry Section. The Operative section will be available in either a patient-based 
form or simulation form. The patient-based form is unchanged. The simulation form involves 
performing a Class II (composite or amalgam) and a Class III composite restoration on a posterior 
tooth and anterior tooth, respectively. The teeth for preparation have a simulated caries, a DEJ, 
dentin, enamel, and a pulp chamber. The depth of the simulated caries will require candidates to 
modify their preparations. As in the past, most modifications will be initially reviewed by a Floor 
Examiner. Both preparation and restoration will be accomplished with full clinical simulation and 
with rubber-dam isolation. Candidates can choose to challenge either the patient-based form or 
simulation form of the Operative section depending on the requirements of the state where they 
intend to become licensed. As for other simulation sections, an onsite retake opportunity may be 
available for the simulation form of the Operative section, absent a critical error, depending on 
candidate logistics and circumstances. 

WREB Dental Examination Results 2020 Year-to-Date (YTD) 

WREB began administering an alternative dental clinical examination to dental licensure 
candidates in the spring of 2020 in response to limits on patient-based assessment options posed 
by the COVID-19 pandemic. The first entirely non-patient WREB Dental Examination was 
administered in early June of 2020. The examination season is not yet over until early November 
but twenty-two non-patient examinations have already been conducted in twelve states between 
early June and the end of August (1,635 exam attempts). The first six examinations of the season 
administered in six states between February and early March included patient-based sections (298 
exam attempts). 

A comparison of pass or fail outcomes on the Dental Examination between the 2019 season 
(32 examinations; 2,411 exam attempts) and the 2020 season, year-to-date (28 examinations, 2,198 
exam attempts) indicates no statistically significant difference in proportion passing between 2019 
(85.6% passing) and 2020 YTD (85.0% passing)1. Figure 1 displays passing percentages for 2019 
and 2020 YTD for each Dental exam section and for overall passing status. Section passing 
percentages are higher than overall passing percentages due to the requirement that all sections 
attempted must be passed to attain overall success on the Dental exam. 
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Figure 1. Dental passing percentages for 2019 (2,411 exam attempts) and for 2020 year to date 
(2,198 exam attempts by September 25, 2020). Note that section passing percentages are higher 
than the overall percentages because passing the Dental exam requires passing all sections 
attempted. 

Two exam sections show differences for 2020 that are greater than expected across seasons. 
The patient-based Periodontic section was included in only 15.3% of examination attempts making 
the impact of individual school performance a highly influential factor in comparison. The 
Operative Dentistry passing percentage is 96.0% for 2019 and 97.3% for 2020 YTD. The 
difference does not appear to be due to a significant difference in the level of challenge between 
the manikin and patient-based examination, but rather is due to an extremely large difference in 
the proportion of Class III procedures completed for the manikin Operative exam compared to 
previous exam seasons. The Class III procedure was optional until the introduction of the manikin 
exam in 2020, which requires completion of one Class II procedure and one Class III procedure. 
In 2019, only 5.5% of procedures completed were Class III, compared to 46.2% of procedures in 
2020 YTD, where 84.6% of all 2020 YTD attempts have been manikin-based. Figure 2a displays 
the percentage of procedure types completed in 2019 and 2020 YTD. Candidate performance on 
the Class III procedure has been slightly but consistently higher since 2008, when the Class III 
became a regular procedure option (i.e., an average of 4.3% higher mean scores per season on 
Class III than Class II). Figure 2b shows the mean procedure scores for the Class II and Class III 
composite procedures. The Class III mean is 4.8% higher in 2020 YTD, which is consistent with 
past results for the Class III procedure and provides evidence that the increase in Operative passing 
percentage from 96.0% to 97.3% is likely due to the abundance of Class III procedures performed 
rather than the introduction of the manikin version of the Operative section. 
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Figures 2a and 2b.  (a) Percentage of procedure types completed in 2019 and 2020 YTD. Class 
III procedures are optional in the patient-based exam (only 15.4% of 2020 YTD attempts were 
patient-based). Every attempt in the manikin exam (84.6% of 2020 YTD attempts) includes a 
Class II and Class III. (b) Mean (average) procedure score for Class II and Class III Composite 
procedures. Number of procedures is provided by “N =” for both graphs. 

In addition to comparability in candidate performance, the  non-patient dental examination 
is also showing comparability in examiner quality, exam site comparability, and technical 
indicators. Additional details of WREB Dental Examination content, results, and technical quality 
are available upon request. 

1  Results of chi-square analysis [Dental Pass/Fail and 2019/2020 YTD]: χ2 (df =1, N = 4,609, α = 0.05) = 0.35; 
Fisher’s Exact significance p = 0.56; effect size Cramér’s V < 0.01. 
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WREB Dental Hygiene Examination 2021 
 

WREB has understood the need for alternatives to patient-based examination. In 2020, in 
response to the COVID-19 pandemic, WREB developed and administered a Dental Hygiene 
OSCE examination for states seeking licensure options for recent graduates. WREB has recently 
announced its development and finalization of a manikin examination as another initial licensure 
alternative for 2021. Dental Hygiene Examination alternatives available in 2021 are described 
below and followed by a brief overview of examination results for 2020 year-to-date. 

 
Dental Hygiene Clinical Examination. The Dental Hygiene Clinical Examination will be 
available in either a patient-based form or manikin-based form. The patient-based form is 
unchanged. The manikin exam is comprised of two sections: Assessment Detection and 
Removable Calculus. Each section is completed on a simulated quadrant that must be mounted in 
a typodont and positioned to simulate the treatment of a patient. WREB has worked to develop a 
more realistic colored calculus and periodontal assessment model.   
 

 The Assessment and Detection section requires the candidate to assess periodontal 
conditions, accurately record periodontal measurements, and note the presence of 
subgingival calculus on a maxillary quadrant.  
 

 The Removable Calculus has subgingival calculus (of various sizes) placed throughout the 
quadrant. Candidates must successfully remove the designated key surfaces using 
ultrasonic and/or hand instrumentation.  

 

Prior to the administration of the manikin examination, a series of field tests will be conducted 
to ensure the validity of the examination. Field testing for the Removable Calculus section will 
begin in October and continue with final field testing for the Assessment Detection section. The 
manikin exam will be ready for implementation in 2021.  

 

Dental Hygiene Objective Structured Clinical Examination (DH OSCE). The DH OSCE 
examination is a standardized, multiple-choice examination that employs images and radiographs 
to replicate authentic oral conditions and clinical situations. DH OSCE content focuses on the 
clinical aspects and knowledge-based skills necessary to safely treat a patient in a clinical setting. 
The content categories assessed are medical history, risk assessment, extraoral/intraoral 
examination, periodontal assessment, dental hygiene care/treatment plan, and instrumentation. The 
DH OSCE is tailored to specific clinical aspects of dental hygiene care in order to evaluate critical 
thinking skills that cannot be assessed comprehensively on the clinic-based examination. The 
examination is administered at dental hygiene schools by WREB personnel with social distancing 
and adherence to current COVID-19 guidelines. Site-based administration eliminates the need for 
students to wait for availability at a testing center. 
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WREB Dental Hygiene Examination Results 2020 Year-to-Date (YTD) 
 

In response to requests for alternatives to patient-based examination due to the COVID-19 
pandemic, WREB developed a computer-based alternative assessment that approximates the 
critical thinking and decisions involved in clinical practices since a sufficiently valid and 
defensible alternative typodont simulation was not yet available. WREB began administering the 
Dental Hygiene OSCE to dental licensure candidates in the June of 2020. The DH OSCE 
examination is a comprehensive, computer-based Objective Structured Clinical Examination 
(OSCE) format that employs images and radiographs to replicate authentic oral conditions and 
clinical situations. The examination has been administered at sixteen different sites for a total of 
617 exam attempts. Some examination sites have resumed patient-based examinations under 
enhanced infection-prevention conditions. Twenty-two patient-based examinations have taken 
place for a total of 690 exam attempts in 2020, so far. 

 

Results for 2020 year-to-date have been comparable to results from previous years. Figure 
1 shows passing percentages for the Dental Hygiene Examination for 2019 and 2020 YTD. The 
passing percentages for all attempts includes all attempts, including retakes. The first-attempt 
passing percentages reflect each candidate’s first attempt, only. The retakes passing percentages 
reflect re-examination results for candidates with previous failures, only. First attempts are higher, 
since most candidates are able to demonstrate competence the first time challenging the 
examination. Some candidates who fail upon first attempt, may be truly competent, but were 
unable to demonstrate competence on the day of the exam. Retakes allow a candidate the 
opportunity to demonstrate competence again. The likelihood that a truly competent candidate will 
continue to perform unsuccessfully after multiple retakes becomes lower with each subsequent 
attempt. Remediation is required after three failures of the examination.   

 

 
Figure 1. Dental Hygiene passing percentages for 2019 (1,806 exam attempts) and for 2020 
year to date (1,307 exam attempts by September 25, 2020). 
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While the combined examination results are highly comparable, the results for the DH 
OSCE are slightly higher, (i.e., 95.8% passing), compared to the patient-based examination (i.e., 
91.0%) so far in 2020, than for the patient-based examination. However, the retake passing 
percentage for the DH OSCE (63.6%) is far lower than the retake passing percentage for the 
patient-based examination (between 75% and 80% for many years) which suggests that the DH 
OSCE is highly discriminating regarding demonstration of competence. 

 

Major indicators of technical quality for the DH OSCE remain consistent since the initial 
evaluation prior to operational administration. Estimated values of Cronbach’s alpha coefficient 
of internal-consistency reliability are 0.70 for each test form, which is reasonable for criterion-
referenced competency assessment since alpha reliability estimates depend upon sample 
variability and are attenuated due to the high level of candidate preparedness. Other indicators, 
such as the Brennan-Kane Ф(λ) index of dependability and Peng-Subkoviak P0 estimates of 
classification consistency provide insight into the reliability of pass-fail outcomes. Dependability 
index values, which take item variance into account, are high, with values of 0.92 for each test 
form. Classification consistency values are even higher, with values of 0.97 for each test form, 
given that mean scores are far enough above the passing cut-score to make misclassification less 
likely. The mean scale score and passing percentages for each form are identical and no significant 
difference in pass/fail outcome has been found between forms (χ2 (1, N=617) < 0.0001, Fisher’s 
Exact significance p = 1.00, Cramér’s V < 0.001). Candidates can expect no difference in level of 
challenge or test outcome regardless of test form assigned. 

 

Additional details of WREB Dental Hygiene Examination content, results, and technical 
quality are available upon request. 
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