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ABSTRACT .

&

This report describes the development.o}‘h c?ité?ion-reféren;ed
Proficiency Examination for dentai auxiliaries. It consists of written
multiple-choice tests and performance (practigal) tests {a each of five
areas: chairside assisting, patient education, diagnestic aids, therapeu-
tics, and laboratory procedures. ﬁhe written tests emphasize “knowledge Af
correct procedures needed on the job. The performance tests consist of
sclected tasks to be performed under standardized conditions -- some on
real patients, others on patient-actors or dental manikins. They 1include
evaluations.of both process (procedure) and product. Examinee performance
ls recorded by observers using checklists. These performance checklists
are highly specific, to minimize differences between observers. Scoring
formulas, the.same for all examinges, translate the recorded observations
into numerical scores.

The tests were developed by a ten-pérson Working Committee of dentists,
dental assistants, and.dentai hygieﬁists, working closing with ETS staff,
under the guidance of an Advisory Committee of persons nominated by associa-
tions in the dental professions. The project includediiwo tryout adminis-
trations of the examination: a small-scaleh"pretest" (24 exaﬁinees) and a
larper-scale "pilot test" (115 examinees). Each was preceded by a two-day
training workshop for the performanée test observers. The tests were revised
extensively on the basis of the preﬁest; ninor revts}ons were made aftcr the
pilot test. Score distributions and reliability statistics were computed
from the pilot test data.

“The report concludes with recommendations concerning the use of the

exapilnation.




INTRODUCTION

This report déscr*bes the development of a proficiency.examination

-

for .dental auxiliaries - l.e., deﬁ#al assi~tants and déh;al hygiénista. ¢
A proficiency examination is an exaﬁination thai is intended to reflect

a person’s ability to do a job, (or dégroub.of jobs, or a portion of a job).
A ﬁrofiéiency exanination 1s not tife same thing as an academic equivalency
examinagion: "O;cupational proficiencylexaminations are intended to deter-
mine whether the individual meetsljob kﬂowledge requirements, which are

not necessarily the same as the knowledge required to obtain a degree in the
field.' These‘examinations.may also include a determination of whether the
i;dividu;l possesses the necessary skills to perform adequately."* A
proficiency examination tesgs «xndwledge and skills directly involved in the
performance of the'joﬁ and tests thém in the context of practical applica-

tions on the job. In the context of the health professions, a proficiency

examination has been defined as "a criterioanEferenced appraisal of the

"individual’s possession of the performance knowledge and skill competencies

required to exgcute the role responsibilities of the given practitioner
generic position."** A proficiency examination is criterion-referencéd in
the sense that (it ylelds a score or set of scores that are to be interpreted
in terms ot an dbsolute standard of proficiency, rather than ;n terms of the

examinee’s relative standing in a groupe.
S

* M. Y. Pennell and D. B. Hoover, 'Policies for the development of
credentraling mechanisms for health personnel,'" Operation MEDIHC,
February, 1972, Vol. 2, no. 3. (New York: MNational Health Council)

** Margaret A. Wilson, "An-introduction to the proficiency examination," &

American Journal of Occupational Therapy, March, 1977, Vol. 31, no. 3,

A1
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The Proficiency Examination for Déntal Auxiliaries conéigts of both
written test® and performanceu(practical) tegts.in eaiy of f}ve competency =
areas: chair%}de assisting, laboratory‘proce§;res, Qiagnostic.aids,zpaéiént
education, and therapeufics. The examination was desigﬁed to be a complete -
examinatioﬁ covering the- range of functions normally performed by dental
auxiliaries. However;;to allow greater fiexibility in 1its ;ée,'the e#qmiﬁaj
tion is in "modular" format. That is, the writteé test and the performance
test in each competency area constitute a separate "module" that can bé
administered separately from the other tests: The written and per%ormange ’ f'
components of each. module were designed to be u;ed together. The written,
component aléne does not- test the ihportant physical skillsland communication
skills necessary to perform the tasks in the competency area. The penféf— .o
;mnce combonent.alone tests too sm;ll a sample of skills and‘knowledée.

But together, the written and performance caﬁponents provide an effegégve
test of the knowledge and skili; involved in performing the tasks in each

. : —
competency area. . ‘ -

The Dental Auxiliary Lxamination Project began with a, request for pro-
posals, 1ssued by the Department of Health, Education, and,Welfare, Bureau of—
Health Resources Development, Division of Dentistry (RFP No. HRA 231—ZE~0579).
The purpose of the project, as stated in the request for proposals, was "to
develop a proficiency examination to apptaise the entry-level knowledge and
skill competencies of dental auxiliarieg (dental hygienists and dental assis- ﬂﬂ,

tauts) for use in the credentialing process.” The legislative authorization

of the project was stated as follows:

-

In recent years the Federal Government has assumed a significant
role in the development of proficiency testing mechanisms through
two specific authorities. The Health Training Improvement Act of

11 -
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1370 (P.L. 91-519) authorized contracts for "developing, demonstra-
ting, or evaluating techniques f{or appropriate recognition (includ-
ing equivalency and proficiency testing mechanisms) of previously
acquired training or experience. . ."; and the Social Security
Amendments of 1972 (P.L. 92-603, Sec. 1123), which authorize the

e

-, development of proficiency examinations until 1977 for personnel
"who do not meet formal educational, professional membership require=-
— ments, or other specific criteria established to determine quali-
fications of health care personnel for reimbursement of services
’ under Titles XVIII and XIX of the Act. The Division of Associated

Health Professions (HRA) and the Bureau of Quality Assurance (HSA)
have been carrying out the development of the examinations as
Jduthorized, and through a memorandum of agreement, have coordi-
nated their activities to optimize their effort and avoid dupli-
cation. It is intended that the instruments will be utilized by
the professions to satisfy their credentialing program, by *“tate
credentialing agencies, merit systems, Civil Service agencies,

and other entities for purposes of assessing practitioner compe- v
tency. Further, it is <¢pected that proficiency tests will be
based upon lational performance standards of competency for cre-
dentialing all health care personnel. This long~-range goal is
aimed at providing opportunities for geographic and career
mobility for health personnel; establish a means of recognizing
previously acquired training or experience; and providing access
to health care by competent personnel.

’
[

A contract to develop the examination was awarded to Educational
Testing Service (LTS) in Octe r of 1977. ETS had previously worked with
protessional organizations to develop credentialing examinations in several
other health professions, including podiatry, obstetrics and gynecology,
pharmacy, nursing, respiratory therapy, and radiologic technology. ETS had.

also developed a series of college equivalency examinations in dental auxiliary

cducation.
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Description of the Examination

The written tests

The examination includes a written multiple-choice test for each 9{ the
five competency areas. Although these tests were de;igned fo be administered
at a single 3 1/2-hour session, they are separately timed and separately
scored, and are not in any way dependent on each other. The tests are made
up of four-choice questiqns. Three of the written tests (diagnostic aids,
patient education, and dental therapeutics) exist in two versions: a shorter
version intended for dental assistants and a longer version intended for ‘

~". dental hygienists; The longer version includes all of the questions in the
shorter version, plus several additional questions. The reason for the
existence of two versions of the written tests in these areas 1s that each
of the written tests covers several tasks, and éome of .the tasks regularly
performed by dental hygienists are noi per formed py.dental assistants (in most-
states). The existence'of the two versions doeg not imply a different §t;nd-

~

ard of proficiency for dental assistants than for dental hygienists. On’ the

> 14

cbntrary, the development.of the Proficiency Examination was based on the

premise that the level of proficiency required of a persgp who performs a task
: —

shoyld be the same regardless of whether that person is a dental assistant or

a dental hygienist.'

The content of thé written tests concentrates heavily on knowledge of v
correct procedures. The emphasis is on practical knowledge -- knowing whqt'to_
do in a given situation on the job. The sbecific content of the written tests
1s summarized in the following paragraphs and in Table 1.

Chairside assisting. This test includes questions on preparation and

maintenance of the operating area (including disinfection and aspiration),




O

"ERIC

Aruitoxt provided by Eic:

~ Table 1. The written tests: Number of questions on each toplc.

Chairside assisting

Patient education

Preparation and maintenance of the
operating area (disinfection, preparation
of patient)

Efficient utilization of dental ansxiliaries
(aspiracion, clearing the fleld, delivering
and retrieving instruments)

Restorative materials
Impression materials

Medical emergcncies

«
Oral hygiene needs dassessment

Oral hygience techniques (including dietary
anulvsis and counseling)

Evaluation of patients’ progress

Diagnostic aids : ”

.

she

Vital signs (blood pressure, pulse rate)
Radiolougy
Medical and dental history

Praliminary oral examination (irncluding
periodontal probing and charting)

Tating dlaznostic {mpressions

rieulics

Appli o ation of topical agents

Poltaning teeth and restorations
Plavement and removal of Cisuuc dressings
Syt ire teroval

Ko meeval of caleulus deposits (including
root phinin,g and marginal overhan,

Matle T pron e Lales

Prencaring study casts

babricating acrylic temporary crown resturations
Fabricating custom acrylie impression trays
Cleantng and polishing removable appliances

Sterilfsat fon disinfrctiop of instruments

Total

Assistants' version

Total

Total

Assistants' version

Total

Total

13
12

10
24

O NN

15

14

15

16
12

o
e

.~
jE= TP T« N SRR S

~
x

Hygienists' version

17
20
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delivering and retrieving instruments, preparinéﬂzad delivefing restorative
materials, preparing and delivering impression materials, and dealing with
medical emergencies. This test is the same for assistants as for hyglenists .
It consistg of 64 questions, and the time limit is 60 minutes.

'
Patient education. This test exists in two versions, one for dental

assistants and one for dental hygienists. Both versions include questions
on oral hygiene needs assessment, oral hygiene techniques, diletary analysis,
and evaluation of the patient’s progress. The dental assistants’ version of
the test consists of 26 questions and has a time limit of 25 minutes; the
dental hygilenists’ veréioq consists of 40 questions.and has a time limit of
35 minutes.

Diagnostic aids. This test also exists in two versions. The dental

assistants’ version includes questions on taking a medical and dental history,
taking vital signs, taking diagnostic impressions, and dentallradiogtaphy. It
consist of 49 questions and has a time limit of 45 mingtes. The dertal
hygienists’ version includes questions on the same topics as the assistants”’
version and also on performing a preliminary oral examination (including
periodontal probing and charting). It consists of 60 questions and has a time
limit of 55 minutes. | .

Therapeutics. This test also exists in two versions. The dental

assistants’ version includes quesﬁions on the application of topical agents,
pelishing restorations, removal of marginal overhang, placement and removal

of tissue dressings, and suture removal. It consists of fifteen questions and

has a time limit of fifteen minutes. The dental hygilenists’ version includes )

. questions on the same topics as the assistants’ version and also on polishing

teeth and the removal of calculus deposits (including root planing). It con=-

sists of 36 questions and has a time limit of 35 minutes.

) 15



.. duct, but it may be important to evaluate the process also. An incorrect

L Y] -7-
y
Laboratory procedures. This test includes questions on preparing

study casts, making acrylic temporary crown restorations, making custom

acrylic trays, cleaning and polishing removable apﬂliances, and disinfect~
-*»

ing and sterilizing instruments. The test is the same for assistants as for

hygienists. It consists of 28 questions gnd has a time limit of 25 minutes.

The performance tests

A performance test 1s one in which the examinez (the person taking the
test) actually performs the tasks for which he/she is'being tested. The
critical problem in most performance tests is subjectivity -- the fact that

an cxamince’s score may depend on the individual standards of the person who .

: ]
-adninisters and scores the test. In any test that calls for the examinee to

:

demonstrate a procedure, the examinee’s performance must be translated into
a number or some other form that can serve as the basis for a decision. The '
scoring process inevitably involves some degree of human judgment. The

judgmental part of the scoring process cannot be removed, but it can be

standardiZua, by the use of a techniqug called analytic scoring. This
technique requires the test developers to analyze each task into a series of
highly specific Actioﬁs. Each action can then be observed and fecorded.as
being done or not done, with little chance of disagreeuent between observers.

These specific actions are listed on a performance checklist, which the

observer uses to record the exaninee’s performance. The information on the
checklist is converted to a numerical score by means of a scoring formula
that is applied uniformly to all examinees.

Performance tests can test either process or product--or both. Obviously,

if the task yields an observable product, 1t makes sense to evaluate the prd-

]

16
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technique may produce an inadequate product only part of the time, cr it may
produce an adequate product but present an unneccessary canger to the patient.
If the test evaluates only the product, it will award full credit to an
exaninee who uses such an incorrect technique but happens to produce an
adequate result on the occasion of the test. For this reason, most of -the
performance tests in the Proficiency Examination for‘Dental Auxiliaries
include evaluations of both process and product.
One of the more difficult questions of performance testing 1is the
. K . .
question of whic: aspects of the task to standardize. This question applies
to equipment, materials, procedures, and the béhavior of'other persons’ the
auxiliary must work with. In general, the performance tests in this examina-
tion do not specify a particular operatory layout. They do not requiré the
stapdardization of iarge equipment (e.g., x-ray units). They do require a
particular‘assortment of small e¢quipment (e.g., hand instruments) and dental
materials, specified by type but rot by manufacturer. Some aspects of the
p;ocedures are standardized (e.g., the number of films in the x-ray seriés);
others are ﬁot (e.g., the. charting system ln charting from dictation). Where
the auxiliary must work closely with another person who participates actively
in the tsik (e.g., the dentist), that person’s behavior has been standardized.
' The examinee is told in advance which specifié tasks will be tested 1in

the performance tests and whether each task will bé performed on a manikin

or on an actual patient. If there is more thdn one acceptable procedure for
doing a task, but a particular procedure is specified for the test, the
examlnee 1s told 4in advance.which procédure is .to be used. Some of the

1)

. performance tests have time limits, and the examinee is told the time limits

in advance.

17
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The specific tasks included on the performance tests are these:

Chairside Assisting

Assisting with restorations:
| completing tray setups

preparing thgzunit and chair
assisting with the preliminary examination of the patient
assisting with the administration of a local anesthegic
ass}gting with the placement and removal_of a rubber iam
assisting with cavity preparation i :
assisting with‘amalgam and composite restorations

Surgical.scrub and glove

' Patient Education ' ' . [

\ CEEEE . - N ’ ’ T T

Instructing the patient in oral hygiene practices %,

Diagnostic Ajds . l : v

—— (4] 4

Taking vital signs: pulse rate, respiration rate, blood.pressure
Dental radiography

Charting from dictation
Taking an alginate impression

v

Dental Therapeutics

Placing and removing a periodontal dressing _
Coronal polishing

Polishing an amalgam restoration

Laboratory Procedures

Pouring and trimming a study cast

Some of the.important characteristics of these tests are described below and

sunmarized in Table 2.

18



Table 2. Characteristics of the Performance Tests.

Test Process/product Iype of patfient Examince time

{ninutes)

Chairside Assi{sting:

Assisting with process manikin . 60 (approx.)
restorat{ong
Surgical scrub and glove process none 10 (approx.)

~ Patient Fducation:
Instructing a patient process
in oral hyplenec

actor 20

Ditagnostic Afds:

Taking vital signs both any person 15 (approx.)

Dental radiegraphy both actual pattent

- plus mounting

M

Charting from dictation (see "special fictitious 15 (approx.)

features™)

Taking an alginate both 25 (approx.)

iapression

any person

Therapeutics:
Placing and removing a both
periodontal dressing

15 to place
5 to remove

any person

Coronal polishing both actual patient 20
Polishing an amalgum both manikin 10
restoration

Laboratory Procedures:
Pouring and trimming product person or 30 (approx.)
a study cast . manikin »

e | . ov 19

Aruitoxt provided by Eic:

30 for exposure,

Special features

Requires operator.
Includes tray set-ups,
local anesthettc,
rubber dan.

Patients’ oral condition
presented via chart and
photos.

Examince does not process
films. May use efther
bisccting or parallceling
technique.

. Evaluation {s indirect;

examinece usces own chart
to answer questions.

Two 1ttempts peruitted.
Includes wax bite.

Lxamince polishes two
quadrants. Patient nust
have any calculus removed
prior to test.

‘Must maintain occlusal

anatomy.

Single pour {n dental
stone,
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Asgisting with restorations. This test is the longest and most complex

of the performance tests. It includes several tasks and is the only one of
the performance tests that requires a skilled person to take the role of the
dentist. This person’s behavior is standardized for the test, by requiring
hin/her to work right-handed from a sitting position, receiving instrumenté
within a specified zone of ;ransfer. The procgdure for the test, iﬁcluding
the sequence of instrument transfers, is standardized and is di;écted by one
of the observers. The "patient" is a manikin. ' Because the product of a
festoration procedure is the responsibility of the dentist, rather than the
auxiliary, the test in assisting with restoratipns is an evaluation of prccéss
only. It-rcquires approximately an hour of, testing time (not inclgding set-up
and clean-up). |

Surgical scrub and glove. This test is a brief, straightforward test,

requiring . no patient and no special instructions. The test measures process,

[

rather than product. It requires less than ten minutes.

Instructing a patient in oral hygiene. This test makes use of a testing

technique called’ che "programmed patieat." The patient is a *'patient-actor,"
not necessarily a professional actor, but a person who has been specilally
trained for the role of ?atient in this examination. The patient-actor is
"programmed"” to respond in certain specified wa&s to the examinee’s questions
and instructions. Th}s "program" provides a way to standardize the patient’s
behavior. Part of the patient’s "program" involves the actual physical
condition of the patient’s mouth, which is presented to the examinee in the
form of dental charts and‘intraoral photographs. (The examinee 1is instructed

not to inspect the patient-actor’s mouth.) Pencils, paper, toothbrushes,

dental floss,'a hand mirror, and a dental manikin are proviied. The examinee

Q0



18 responsible for deciding what to teach the patient and how to teach it.
The only speciflcation of goals four the patient educatibn session is to
"improve the patiént's oral hygiene practices." Since there is no observable
product, the test is an evaluation of process only. The examinee is allowed
twenty minutes to examine the intraoral photos and other materials providing
information About the patient (deqtal chart, antal history, medical history)
and to conduct the patient education session.

Taking vital signs. This test is done on a person who need not be an
actual dental patient. The examinee must take this person’s pulée,,record,
the person’s respiration rate, and take tﬁe person’s blood pressure, using
-a stethoscope and blood preésure cuff. The accuracy of the examinee’s
neasurements is determined bx‘comparing them with ﬁeasurements takeﬁ by the
observers immediately before and after the examinee takes them. Each of the
exaninee’s measurements is required to be within a specified tolerance of
the nearer of the two measurements taken by the observers or-of the average
of the two observers’ measurements. The tast emphasizes product=--the

accuracy of. the measurements=--but evaluates process also. It requires

approximately fiffeen minutes.
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Derital radiograghz. Th{g test require®®the examinee to take dn a;tgal
%-ray film series on an actual dental patient. The series consists of
_fgu?teen periapical films and bite wings sufficient to cover the a}ea- The
examinee may use either bisecting or paralleling technique and may use any
type of film holder. The examinee does not process Ehe films. ‘Ingtead, the
ob§erver or another person familiar with the equipment at the test site
processes the films. The exposures are made with double f£ilm packs. One éet
of films is returned to the examinee for mounting. The other set is sent to
the patient’s dentist. This test emphasizes product but includes an evalua-
tion of process aiso. The completed x~-ray films are eva;uated as a group,

rather than individually; the examinee receives credit for ‘each specified

anatomical feature demonstrated adequately at least once dn the x-ray series.*

The observers are provided with sample films showing examples of acceptable
and ﬁnacceptable demonstration of each type of feature. These films have been

selected to represent borderline cases, so as to be of maximum benefit as an

& :
aid in scoring. Because the examinee may be taking the test on an unfamiliar

Ll

x-ray unit, }he films are not evaluated for density. -The examinee- must

complete the exposures in 30 minutes. There is no time limit for mounting

the films.

-
.

Charting from dictation. This test is different from the other per=-

formance tests in that the esaminee’s performance is not directrly observed. !
Therefore, this test can be administered to a group of examinees at the same

time. The only limit on the size of the group is that all the examinees must

@

*This portion of the test is adapted with permission from Arthur H.
Wuehrmann, DMD: "Evaluation criteria for intraoral radioggaphic film
quality," Journal of the American Dental Association, August 1974,
Vol. 89, Pp- 345-352.
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be able to hear the dictation. The test does not require the examinee to use
a particular system of charting, and the examinee’s chart is not evaluated.
Instead, the examinee must answer a series of questions on the_basiéﬁof
his/her completed chart. The dictation 1s presented in the form of a tape
recording. Between the two pa}ts of the test (charting from the tape
recording and interpreting the cﬁart) the examinees take other tests. The
dictation takes ap§roximately.ten minutes; the questions can be answered in

five minutes.

Taking an alginate impression. This test is done on a person who need

-

not be an actual dental patient. The examinee must take alginate impressions

.of both arches and a wax bite. The examinee may use either regular or fast-

set alginate material (both are provided). The evaluation includes both

process and product. There-is no time.limit; the test reQuires approximately

25 ninutes. . .

Placing and removing alperiodontal dressing. This test is doﬂe.qn a
person who does uot have an actual gingival wourdd in the area where the
dressing is to be placed.” The observer uses ; color transfer applicator to
make a "wound". on the "patient'sf gingi@a. The test includes an evaluation
of’both process and product. The examinee is allowed fifteen minutes to

mix, place, and trim the dressing and five minutes to remove it.

Coronal polfshing. This test 1is done on an actual dental patient.

The patient must have all céiculus removed beforg the test. The examinee
1s not expected to remove calculus, but is expected to remove extrinsic.
stain and plaque. The test calls for the examinee to polish two diagonally
opposed quadrants. The examinee may not use disclosing sqlution as an aid,

although the observers use it in checking for the presence of plaque after

.23:; ’ : o
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polishing --- after checking for evidence of laceration or abrasion of the
patient’s gingival tissue.* The test includes an evaluation of both process
and préduct. The time limit for polishing both quadrants is twenty minutes.
Polishing an amalgam restoration. This test is done on a dental
manikin having a large unpolished restoration. The examinee is to polish
the restoration so as to maintain the occlusal anatomy carved intq the
restoration. The examinee is not expected to correct any irregularities in
the unpolished restoration. The observers are provided with photographs of
adequately and inadequately polished restorations to serve as a gulde in
evaluating the polished restoration. The test includes an evaluation of )

both process 'and product. The time limit is ten minutes.

gggring and trimming a study cast. This test does not require a patient,

but does require a completed alginate impression. (This can be the impression

taken by the examinee as part of a performance test, or any other impression
that {s available, including an impression taken on a dental manikin.) The
¢xaminee must pour the cast in dental stone, using a single-pour technique.

Before the cast hardens, the éxaminee is to perform a "bench trim," using a

lab knife to cut away excess material. After the cast hardens, the examinee

must complete the trimming of the cast, using a model'trimmer. This test is
an evaluation of product only; the observer examines the completed cast, but
dovs not observe the procedure. There is no time limit; the test requires

approximately 30 minutes, not including the time spent waiting for the cast

to harden (during which the examinee can take other performance tests).

‘ .

* Disclosing solution makes this evidence difficult to see. In addition,
the use of a disclosing agent before polishing would enable the examinee
to get a perfect score on the test without polishing all s .rfaces of all
tecth in the assigned quadrants, by nolishing only those sarfaces showing
plaque. )
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Table 3. Chronology of the Dental Auxiliary Examination Project -

3 s 4

’
*
4

August 1977 Government lssues Request for Proposals

October 1977 Covernment Contracts with ETS to Develop
Examination "

January 1978 First Meeting of Ad;isory Committeec 7

February }978 First Mceting of Working Committee; Selection

of Subcommittees; Written Test Content and
Performance Test Tasks Specified

2

March~July 1978 Writing of Questions; Review.and Editing by ETS
‘ : Staff
Construction of Performance Checklists by Work
Groups ’ .
August 1978 Meeting of Written Test Subcommittee *

Meeting of Performance Test Subcommittee

November 1978 Second Meeting of WOrkiﬁg Committee
December 1978 Second Meeting of Advisory Committee
January 1979 First Obéerver Training Workshop .
February-March 1979 . Pretesting of Examination

March 1979 Third Meeting of Working Committee
April 1979 . . Second Observer Traiﬁing Workshop
May~July 1979 Pilot Testiné of Examination

August 1979 Fourth Meeting of Working Committee
August-September 1979 Writing of Final Report . &
September 1979 Third Meeting of Advisory Committee
October-November 1979 Revision of Final Report
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Development of the Examination

The Proficiency Examination was developed in a series of steps’over

a period of nearly two years. Table 3 presents a chronology of the project.

The Advisory Committee

The original request for proposals for the examtnation project required
the contractor (ETS) to "Establish an Advigory Committee . . . to provide
advice and to function as a sounding board to project staff." The Advisory
Comm: (tee was to consist of representatives of severil specified organiza-
tions in the dental health professions, plus one member representing consumers
of dental services. The professional organizations nominating members to.
the Advisory Committee were the. fo)lowing:

American Dental Association
American Association of Dental Ex;miners
 National Board of Dental Examiners

American Dental Assistants”’ Association

Certifying Board of the American Dental
Assistants’ Association

Aﬁerican Dental Hygienists® Association.
The Advisory Committee met three times. The commiftee's first meeting was
held at the beginning of the project. At that meeting the committee made
suggestions concerning the content of the eramination, suggested persons 1in
the dental health professions to do the actual test development work, and
suggested institutions that might serve -as test sites for tryouts of the
examination. Between the Advisory Committee'scfirst and seccnd meetings,

the American Dental Assistants’ Association and the Certifying Board of

the American Dental Assistants’ Association withdrew their representatives

<6

" v
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'occupational speclalties, their places of residence, and the dates and

‘the country were representéd.

B = T, - - ‘ ) !

Y
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14

"fgpm the Advisory Committee. Also, the representagive of the American Dental

Hygienists’ Association left her position with the Associatioq and was replaced
. . , i ‘, - K
as the Association’s representative, but continued as a member of the_ﬁdViSOfYtA\

Committee;' The Advisory Committee’s second meeting was held shortly before

_ R
the first tryout ¢f the examination. At that meeting the comnmittee reviewed

4
the examination, suggesting some revisions, and recommended additional test f .
sites for the second trydut of the examination. The AdVisoryQCommittee's'

thi-1 meeting was held at the conclusion of the project. At that meeting the

- committee reviewed an early draft of this report and made recommendations for = ,,
. 1 . .

use.of the examination. ' . 5 -
) ) ‘ N \ . .
. ' . - LS - ' v"
The Working Committee ’ L
ry e ———— ~ o~

The actual development 9féﬁhe frofiéiehcy Examination was dbne.by a
Working Committee of ten persons in the dental health ;rofessioﬁs, working
wifh ETg’stafg. Table 4 iist; £Eéimemberezpf;the.WOrking Cammittée.ltheir"
placgs of the meetings. For the initial phases of the project the WOrkiné
Committee was divided into & Written Test Subcgmmittee and'a'Pergormance'
Tgst Subcommittee, eath consisting of one dental practitioffer, one d;ntal
assisting practitioner, one dental assisting instructor, one dentgl hygilene
practit}oner, and one dental hygiene instructor. However, the full Working
Committee reviewed both the written tests and t'e getfbrmancg tests.

Therefore, the entire examination must be considered to be the product of

the full Working Committee. The members of the Working Committee -were

) F 5
selected from lists of names provided by theemembers of the Advisory Com-

nittee ‘and by the profess'onal associations. In selecting éetsons for the

Working Committee, ETS attempted to make sure tﬁat all geographic regions of



Table 4. The Working Committee

- -

Hemb%;s; g

.

Ty

v?enﬁﬁylkséfqping Practitioner

Vo, e _f.-
Dental: Assisting Educator

q
. . J . ’.’. .
Dental Hygiene Practitioner

Dental Hygiene Educator - -”‘

s \.

1
L4
. é . .

¢ -

- .

7 e
. - -
. e

Dental Practitloner”

Y.

. \
A
I -
’

Written Test
Subcommittee

Kathy Jesperson, CDA
%pbk Valley, Iowa

Suzanne C. Jones, CDA
Chapel Hill, North Carolina

Carolyn B. Hawkins, RDH

Newport News, Virginia

.,Shra Chinn-Karabasz, RDH

Boston, Massachusetts

Karl W. Lange, DMD
Lexington, Kentucky

b d

. Meetings: February 10-12, -1978; Princeton, New Jersey

Performance Test
_Subcommittee

Phyllis J. Shg}ggn, CDA
Ann Arbor, Michigan -

Clara O. Miera, CDA
Albuquerque, New Mexico

Cathy P. Turbyne, RDH
Skowhegan, Maine

Evelyn R. Hobbs, RDH
Seattle, Washington

*

~ Rhame Wood, DDS

Bartlesville, Oklahoma

August 18-20, 1978; Alexandria, Virginia (Written test subcommittee)

August 26-27, 1978; Albuquerque, New Mexico (Performance test subcommittee)

‘November 18-19, 1978; Denver, Colorado

March 24-25,

1979; New Orleans, Louisiana

August 17-19, 1979, Boston, Massachusetts

0
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- separately once. * At the committee’s first meeting the members divided into

> ( LN .
‘The full Working Committee met four times, and each subcommittee met

) _ e v
subcommittees and drew up specifications for the written tests and the

&

performance testé. The next meetings were subcommittee meetings to review
éuestions for the written tests and eégiy drafts of tﬁe prihted materials for
the performancé tests; ,The second meeting of the full committee was devoted
to a review of the written tests and the performange tests 1n preparatidn for
the first tryout (the "pretest") of the examination. ‘Thé third meeting was
devoted to a review and revisiqn‘of the tests on the basis of information
gained from the pretest. The fourth meeting included a final review.and
reyision of the examinatioq. It also included.a discussion of the issues of
pass/faii cutoff scores and eligibi}ity requirements, cbnclud;ng-with the
committee’s suggestions concerning these and other 1issues in thg use of tﬁe
examination. - : i .
The test specifications for the Proficlency Examination were determined
by the Working Committee, worging from suggestions made by the Advisory

7
Committee. The.§pecifications were based on the task analysis docum;rt,

"Competencies and Structural Elements Within the Classification of iéntal
4 _
Auxiliary Functions", which was provided by the Government.* Bothfthe Advisory

Committee and the Working Committee endorsed the premise that, although dental

&

* This document is a product of the Career Options Curriculum in Dentistry
Project (Contract No. 1-DH-34085, American Dental Hygienists’ Association),
whereby competency areas and structural elements of dental auxiliary
functions were delineated by panels of experts who represented dental
assisting, dental hygiene and dentistry in four geographic regions. An
additional panel of experts, represented by dental assistant and dental
hygienist education and practice, was subsequently asked to rate and
rank the relative importance of each competency area and structural
element according to specific criteria. This exercise resulted in
producing the task analysis document that was used as the basis for the
development of the Proficiency Examination.

29
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assistants and dental hygienists do not all perform all of the tasks to be

included in the éxamination, the level of proficiency required of a person who

v

performs a task -should be the same, regardless of whether the person is a

dental assistant or a dental hygienist.

r

Development of the performance tests ' .

Task specifications. The Advisory Committee met on January 7 and 8,

1978 in Princeton, Neﬁ Jersey to begin the project. They reviewed the task
analysis document and used it in making their ;uggestions for the cont;nt of
the examination. Th; committee’s criterion for recommending tasks for the
performance tests was tﬁat"any task to be included in ghe performance tésts
should involve an important skill that cannot be tested adequately in;a
written multiple-choice testf Most of these skills involved the physical'

manipulation of dental instruments and materials, although some were communi-

i
S

cationg skills.
The . Working Commitfee met on February 10, 11, and 12, 1978 in Princeton,

New Jersey. At that meeting, the committee members divided into two sub-

£0mmittees. ‘Working from the Advisory Committee’s suggestions and the task

analysis document, the Performance Test Subcommittee developed specifications

" in the form of a list of tasks, including suggestions for the type of "patient"

on which the examinee would perform each task: an actual patient, a manikin,
or a "patient-actor" (i.c., a real person who 18 not an actual dental patient
but has been trained to take that role in the examination). In general, the
Subcommittee’s criterion for recommending oge or another type of patient was
to use a manikin for any tasks that could be tested adequately on a manikin

and to use actual patients only {f the examinee’s skills could not be tested
%

J0



~22--
: adequately any other way. These specifications were not intended to be-
absolutely binding, but to serve as a guide for thé subcommittee members who
were to develop the“performance tests in each competency‘area.

One task that is cénSpicu§u§ by its absence from the performance
tests is the removal of calculus Aeposits. .. The Pérforménce Test Subcommittee
spent considerable time disgussinglthe problems involved in testing this
skill and‘the ahount of examinee time that such a test would require. ' They
finally dgcided not to i;clude this task in the performance portion of the
Proficiency Examination, but to Fecommend that the test developed as part
of the Americgp Denta; Hygienifté’ Aspociatioﬁ'S‘Clinical§g§;uation Sngi

Pl >

be used to test this skill.

Review of existing materials. As a preliminary step in .constructing the
performaﬁce Eests,”E§§ staff members.reviewed materials produced by other pro-
Jects in the testing or training. of dgntal auxiliaries. These materials
includéd the examination forms andhbooklets f;om.the American Dental Hygienists’
Assoclation’s Clinical Evaluation Study (DHEW Contract No. 1-DH-44099), the -
Chairside Assisting Skill Evaluation (DHEW Contract No. 231-76-0031), and
instructional materials from Project ACORDE (DHEW Contract No. 231-75-0407)..

Two of the tasks in the ADHA Clinical Evaluation Study are inclpdgd

ia the perlormance tests of-the Proficiency Examination: dentaI’radiography
and coronal polishing. However, the members of the Performance Test Sub- .
committee preferred an approach to the measurement of these skills that

included an evaluation of process as well as product. On the other hand, they

decided to rely on the ADHA Clinical Evaluation Study for a performance test

in caH’ulus removal , rather than to develop a performance test for that task.

' 31




=23~

The Chairside Aasisting Skill Evaluation (CASE) naterials include
two large collections of performance checklists, one "designe& for use by
stndents and faculty in’theiinstitutional (campus facility)rsetting," and
the other "designeo for use duving the student’s extramural clinical
experience assignment." The CASE materials include checklists for a great
many tasks. .Soms of these tasks are included in the Proficiency Examination,.
in the;performance.test in assisting wtth‘réstor;tions. The influence .of
the CASE materials can be seen in portions of the performance checklist for

this test.

~ The Project ACORDE materials are instructional materials, not evalua=-

" tion materials. - However, they contain detailed step-by-step descriptions

of the proper procedure for performing several important tasks done by

dental auxiliiries. The Performance Test Subcommittee members found them
. ; ?

“quite helpful in developing the performance checklists.

?

. Development of performance checklists. lne Initial development of the

~ performance tests was accomplished by small work groups. Each work group

consisted of two Performance Test Subcommittee members and two ETS staff
members (and,‘in one case, another Qorking éommittee member who was not on
the Performance Test Subcommittee). Table,S shows the committee members
ser\ing on each work group and the dates and locations of the work sessions.

The work sessions were structured in an informal interview format, with
an ETS staff member serving as interviewer. . The ETS staff member led the
committee members in talking through the task to be tested, step b} step,
using questions such as the following:

"What does the auxiliary do next?"

"What kind of mistake might the auxiliary
make in doing this step?"

32



Y Table 5. Work‘croups_for Development of the Performance Tests.

Test Modules

Chairside assisting,
Laboratory procedures

Diagnostic aids
Patient education

- Dental therapeutics

Work Group Mgmbers

C. Miera
. P+ Shelton

Eo._ Hobbs
C. Turbyne

S. Chinn-Karabasz
C. Miera
C. Turbyne

33

Work Sessions

March 7-8, 1978
Ann Arbor, Michigan

April 10-11, 1978
Ann Arbor, Michigan

March 17-18, 1978

Chicago, Illinois

‘May 31-June 1, 1978

Seattle, Washington

May 21-23, -1978
Boston, Massachusetts
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"How can a person observe whether the

auxiliary has done this step right or

wrong?"
In this way, the work éroup would identify "éheékpoiﬁgs":. épecific observable
actions to be dﬁne in a specified way by the Examinee. Ideally, each check='
point was to correspond to one possible error (pade or avoided) by the
examinee. After identifying thg cﬁéckpoints to be observed, the work group
members wouldldecide-what equipment agd materials to specify, and what
instructions to give the exam£nee and the observer. .

After each work~session, the ETS staff members used their notes from the

sessian to dréft a performance checklist,foﬁ\each task or group of tasks. The
'performénCe“CheCklist consisted of concise statements of the checkpoints for
the task, with sp;ces for the observer to check "yes" or "no" for each check-
point. The checklists also contained instructions to the observer for
directipg the procedure. After drafting the performance checklists and
other test materials (equipment lists, additional instructioﬂs for observers,
-examinees, instructions, etc.), the ETS staff éent the test materials to the
members of the work group, who indicated the necessary corrections by phone or

2

mail. The ETS staff members then sent corrected first drafts to all five
members of the Peivformance Test Subcommittee for review and comment.

In constructing the'performance test in dental radiograph;, one
of the work group members suggested basing the evaluation of the finished
radiographs on a previously published evaluation fofm.* ETS received
permission from the author to adapt this evaluation form for use in the

Proficiency Examination.

* Arthu. H. Wuehrmann, DMD, op. cit.
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In the course of developing the performafige tests, the work groups

< suggested several changes in the task specifications._ In each case, the
other members of the Pérforman;e~Test Subcommittee concurred in the éhanges.
Many of the.changes involved the deletion of tasks that prgéented bractical'
difficulties or required amounts of testing time that, in the subcommittee
members”’ 6pinion, outwéighed the desirabiiify of including fhese taské in

the hands-on performance portion of the examination. ’

' 'Reviéw'by‘consultants. At the first meetings of the Advisory Committee

. and the Working Committee, committee members suggested ﬁhat ETS contact the

dental instructor who had served as evaluation specialist for the American

Dental Hyglenists’ Association’s Clinical Evaluation Study (DHEW Contract No.
1-DH-44099).* This instructor in turn recommended that ETS consult one
‘of his'colleagues, also a dental instructor and an expert in dental auxiliary

utilization.** Both these dental instructors served as consultants, to -

B - t

revieﬂ'thg'performance tests from the dental instructor’s point of view.

R
[}

Their role in the project was purely advisory; all decisions involving the
content and format of the performance tests were made by the members of the

Working Committee.

Review by subcommittee. The Performance Test Subcommittee met in

‘

Albuquerque, New Mexico on August 26 and 27, 1978 to review the performance
tests. Approximaiely a week before the meeting, each subcommittee member had
received in the mail a copy of the performance checklists and other printed
materials (observer’s instructions, patient-actor’s instructions, etc.). With

these materials was a letter asking the subcommittee member to review the

* John Eisner, DDS, New Jersey Dental School. !

** Richard Montgomery, DDS, New Jersey Dental School.
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materials with the following pointSﬁ*P mind: .

1. Does anything need to be.a&ded to the checklists or instructions?

2. 1Is there anything in the checklists or instructions that should
‘be taken out? : '

3. 1Is there anything in the checklists or instructions that needs
' to be rewritten (e.g., anything that is not completely correct or

2 not clear to the reader)? . R

¢ 4. Are there én&.checkpoints-or_groups of gherkﬁoints that are
' * not essential and could be deleted (to s.ve time or to lighten
‘the load on the observer)?

5. Are there any checkpoints that are so important that no examinee
should ¥e permitted to miss one and still pass the test?

6. If the test takes too long to administer, what can be taken out?
The .subcommittee reviewed the materials and made several minor changes.

~

Review by the full Working Committee. The full Working Committee met in

,Denvqrf Coléradp on‘November’IB'and 19, 1978 to review both the written tests
and the performance tests. Before the meeting, each member of the committee
hgd receJVed in the mail a copy :f the performaﬁce test materials, with a
letter similar to the one sent to the Performance Test Subcommittee. - The
committee reviewed the performance tests and made several specific changes,
including the deletion of one task (preparation of an impression material).

Review by the Advisory Committee. The Advisory Committee met in

Alexandria, Virginia on December 1 and 2, 1978. The primary purpose of che
Advisory Committee meeting was to cnable the committee to review and comment
on the examination. Two menbers of the Working Committze, both dental
assistants, attended the meeting, to help answer the Advisory Committee's.
questions and to make sure the Advisory Committee’s suggestions were trans-
mitted accurately to the Working Committee. The Advisory Committee o%fered

several specific suggestions for the performance tests. ETS relayed these
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suggestions to the members of the Working Committee most directly.iﬁvoIVed,

and, with their approval, most of these suggestions”were incorporated into

the examination.

Selection of pretest and pilot test sites. The project included two
trial -administrations of the examinations. The first, called the pretest,
was to identify any unforeseen.difficulties in administering the examination

and to provide: data for use in revising the examination. The .second, called

the pilot test, was for, the purposé of collecting datg on a nationwide sample
of examinees. The test sites were all colleges wigh programs in dental
éssisting or dental hygiene -- in moét cases, both. They.were suggested by
" members of the Advisory Committee and the Working Committee and were seléctgd
on the basis of their facilities, personnel, and willingness.to participate.
The ﬁilot test sites were also selected for geographic distribution. ’
The personnel necessary to-administef the examination at each pretest or
pilot test site included a coordinator, at least two observers, an operator,
a patient-actor, and a dentist-on-site. The coordinator was responsible for
organizing all testing acéivities,‘obtaining the necessary equipmeni'and
materials, and arranging for examinees and patients.l The observers were
'respthible for observing and recording each examinee’s pefformance in the.
performance tests, for preparing the operatory for each examinee, and, in
those performance tests that involved a live patient, for assur,ing the safety
of qhe patient. The observers for the pretest and pilot test were-all
instructors in dental assisting or dental hygiene. The operator was needed
only for the performance test in.chairside assisting, in which the operator
pPlaces restorations in a manikin, using the rubber dam; while the examinee

assists. The patient-actor was needed only for the performance test in

4
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patient education. The dentist-gn-site was responsible for performing a
preliminary examination on each actual dental patient and was to be present
during the performance tests involving an actual patient:, to deal with any

.

emergency that might arise. Some of these different functions cculd be
: . : : !
performed by the same petrson. For ethple, at many test sites the coordinator
served as one of the observers and the dentist-on-site served as thg ope:atof.
Five institutions served as test sites for both the pretest and pilot
test. They were }ocated in New Jersey, North Carolina, Michigan, Illinois,
and lowa. An additional seven institutions served as.test sites for the pilot
test. fwo of these were neighboring institutions, one Qith a dental assist-
ing program and one with a dentallhygiene pfogram; they c?mbined resources to
serve as a single test site. These additional test sites were located in
Iliinois, Texas, New Me:rico, Arizona, California, and Washington. Thus, the
eleven pilot test sites included twelve institutions:.one in the Northeast,
one in the Southeast, four in the Midwest,,three in the Southwest, and three .

in the Far West. Table 6 lists these institutions.

Training of observers for the pretest. The observers and the operators °

for the pretest attended a two-day training workshop on January 20 and 21 at
Des Moines Area Community College, Ankeny, Iowa. The workshop was cﬂnducted
by the coordinator for that test site and an ETS sfaff member. The workshop
consisted mainly of practice sessions, at which the observers and operators
practiced administering the tests to dental gssisting students who served

48 examinees. Interspersed with the practice sessions were debriefing
sessions, at which the observers and operators discussed the problems they
had encountered and méde suggestions for overcoming those problems. One

member of the Working Committee attended, to help the ETS staff respond to

<

<
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Table 6. ‘Preteét and .Pilot Test Sites.'

v

.

~Pretest and :.lot Test:

L Des Moines Area Community College*
‘Ankeny, Iowg

Guilford Technical Institute . \\\M

Jamestown, North Carolina

Middlesex County Colliege
Edison, New Jersey

Southern Illinois Universicy
Carbondalep Illinois

_ University of Detroit
Detroit, Michigan

4

- Pilot Test Only: '
-~ 0
Cabrillo College* : "
Aptos, Californiaq

Edmonds Community C%llege**u
Lynwood, Washington

Loyola University °
Maywood, Illinois

Maricopa Technical Cumﬁunity College
Phoenix, Arizona ,

‘Shoré}ine Community College **
North ngttle, Washington

University of New Mexico
. Albuquerque, New Mexico
Univergsity of Texas
. San Antonfo, Texas  *_
| . '
*Site of observer training workshop

**These two institutions combined to serve as a
single test site '
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questions from Fhe observeré and operators and to advise ETS as to which of

their suggestions couid’be adopted directly (e.g., adding a diagt;m'tl aié

the observer) and which needed to be discussed with‘the Working Committee.
‘.Dufing pretesting (éﬂd pilot testing) of the performance tests each | i

LA
3

exém;nee was to be obsgrved by two obsefvers, workiﬁé independently. The_
observers were not to look at each other’s responses untif after éhey had
completed the checklist. For pretést&ng (;nd pilot testing) an extra

line was added at the end of each performance checklist,‘ealling for the

observer’s overall judgmert of tHe examinee’s performance as adequate or .~

inadequate. The observers were cautioned that "adequate" was not to be

-

1

interpreted aslanything mére than mé;ély adequate; the observer’s judgment
xwas ‘to indlcate whether. the examinee’s performance would. be acceptable for
an entry- level dental auxfﬁia*y in a dental office or clinic. 1In addition,
the observers were urged'to write commegts an the checklists to’ingicate any
examinee errors or administrative'p;ob}ems that had not Peen anticipated in
the performance checklists and instructions.

Pretesting. During February and March of 1979 the examination was
administered at the five pretest sites. Most of the pretest eiaminees were
s;udents in dental assisting or dental hygiene.f They were paid for their .
participation. The written tests were administered first, in a single half-

N
day session. The scheduling plan for the performance tests va;}ed frcm one
test site to qnother~ Some test sites tested only one examinee at a time;
others trained additioﬁal obserQers and tested two examinees at a time. In.
most cases, the same examinees took all the éests, but in some cases different

examinees took different performance tests. (In some cases the test site

Coordinators could not find examinees who had a basic knowledge of chairside

.40
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.

assisting and could also perform all tasks in the performance tests of the
therapeutics module.) ‘Table 7 shows the number 6f examinees taking each

performance test during preteating.

_ One _day of performance testing at each pretest site !yas observed by a

member of the Working“Committes. In this way five members of the committee
gained firsé-hand'knowledge of the tests in actual use.“Tible 8 lists the

Working Comﬁtttee members’ who attended the observer training andthe pre-

testing. .- . \.‘ oo -

™

-

7

The pretest data for the performance tegss were éﬁa;yzed separately for’
Y B -] N

o~

.each of the tests. The data were analyzed in two different ways; one con-

centrated on reliability and the ggher on validity.V’ahe”reliability analysis
1) .
involved a comparison of the two independent observations of each examinee on

each checkpoint. Any checkpoint for which the agreement betwéen observers was

~ L

less than 85 percent (of the examinees) was idehtijied for special review, to.
detect ambiguities of phrasing, difficulty of observétion, and other possible
problems. The validity analysis was based on a division of’qhe examinees

into "adequate" and "inadequate' groups on the basis of the observers’ overall
i
judgment. Any checkpoints misged by a high proportion of!

the "adequate" groups were identifie: for special review cbncentrating on the
) I

importance of the checkpoint ard on tie possible acceptability of accomplish-

the examinees in

ing the task in ways not specified in the checkpoint. ‘ B

In addition to the formal data analysis, ETS staff tabulated the com-
ments written on the checklists and recorded the additional comments furnished
by)coordinators, observers, and Working Committee members who observed the

testing. (Tyo observers from the New Jersey test site traveled to ETS and

spent an entire afternoon discussing their comments and suggestions with ETS

11
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Table 7. Number of Examinees Taking Each Performance Ttst During .
’ Pretesting of Examination.

k\* Assisting with reétorations v 21 . -
. . - Surgical scrub 2l .
- ' : , Oral hygiene instruction - 18 )

. - - ‘Taking of vital signs - .' 24
X : -~ Dental radiography ‘ 24
" Charting from dictation 22
Alginate impression | 22

Periodontal dressing 20
Coronal pol ish'ing 21
° Polishing amalgam restoration . 21
Study cast , : = 21

12
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Table 8. Working Committee Members Attending Observer Training and
Pretesting of Examination.

3

Pretest observer training

Des Moines Area Community Collége =K. Jespersen — -
Pretesting

DeslMoines.Area Community College - K. Jespersen

Guilford Technic;l Institute - S. Jones

Middlesex County'College - C. Turbyme

Southern Illinois. University - C. Miera

. University of Detroit =~ P. Shelton

Pilot test observer ﬁraining

Cabrillo College - E. Hobbs, C. Miera

13
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staff.) These comments indicated several minor prbblems and one major problem

with the performance tests. The major problem involved the test in assisting -

with restorations. Early versions of this test called for the operator to
direct the procedure, working from memory with the aid of a printed script.
All five pretést operators.found this procedﬁre difficult and confusing. They
suggested having one of the observers direéf the ﬁroced;re from instructions

printed on the checklist, a suggestion that was subsequently adopted by the

'working Committee. Of the other suggestions, some involved adding, deleting,

1Y

or rephrasing individual checkpoints; others involved procedures for adminis-

tering the tests.

Revision of test materials by the Working Committee. The Working

Committee met on March 24 and 25, 1979, in New Orleans, Louisiana to review
the pretest results and revise the examination. The committee made many

revisions in the performance tests. ' Most of the revisions ‘tended to simplify

- -

the test materials and procedures. Many checkpoints were deleted, and some
checklist formats were changed to make the observer’s task easier. The pro-
: ) . :

cedure for the test in assisting with restorations was placed under the

direction of the observer rather than the operator.

Training of observers for the pilot test. The observers and operators
from the pilot test sites that had not also been precest.sites attended a
twn;day train{ng workshop on April 21 and 22, 1979 at Cabri;lo College,
Aptos, California. The workshop was .conducted by the test site.coordinators
for Cgbrillo College and for Des Moines Area Community College (where the
previous workshop had been held) and an ETS staff member. Like the previous

workshop, this one consisted.mainly of practice sessions interspersed with

debriefing sessions. Students in dental assisting and dental hygiene served

14
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as examinees. Two members of the Working Committee were present, including
one who was also a pilot test site éoordinatof and observer. As expe~ted,
the revised procedures went much more smoothly, and the obsngerS'did not
encounter any serious.ptoblems in administering‘tﬁe tests or observing the
examinees”’ berfor.ane. Only a few minor changes in the performance test
materials were made as a result of this workshoﬁ experience. .
Pilot‘testing. buring May, June,'and July of 1979 the examination was
pilot Lested at the selected pilot test sites. The pilot test was admin-

istered to a total of 115 examinees: 58 -dental assistants and 57 ‘dental

hygienists. They were paid for their participation. Only the dental

hyglenists ﬁcnk the performance tests in the therapeutics moduie (periodouial
dressing, coronal polishing, and polishing an amalgam ;estoration). Examinees
at some of the test sites did not take the performance test in the taking of
an‘alginate impressién, because of state laws prohibiting auxiliaries from
doing this procedure. In add{tion, some of the hygienisgs refused to attempt
the performance test in assisting with restorations, on the grounds that they
haa not had any traininé or experience‘to prepare them to perform this
function. |

Table 9 summarizes the professional experience of the pilot test

examinees. Most of the examinees had only one or two years’ experience in

the;r fields, but several had more. One of the dental assistants was a dental

'assiating instructor, aad eleven of the dental hygilenists were (or had been)

dental hygiene instructors, eight of them for ét least three years. None of
the dental assistants had any eXper;ence in dental hyglene, although one had a
year of instruction. Howcver, fifteen of the dental hygienists had been dental

assisting practitioners, and three had been dental assisting instructors.

K
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Table 9. Summary of Professional Experience of Pilot Test Examinees.

Professional Credentials*
CDhA

RDA
RDH
Instruction ih Dental Assisting
None
l year
2 or more years
Instruction in Dental Hygiene
" None
l year
. 2 years
3 years

4 years

Experience  as Dental
Assisting Practitioner

*

None

l year
2 years
3 years
4 years
5 years

6 or more years

*Some persons held more than one

Dental
Agsistants

53

50

57

14
20

10

professional credential.

16

Dental
Hygienists

& N
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, . - pDental T _.De.ﬁtal___;_--. —— e

: ” Rk Assistants ‘Hygienists
{.) i i \K- l S

Experience as Dental
Hygiene Practitipner

None - . 58 | 5.
l year E 0 | 23
. 2 years 0 ‘ .16
J years , o 2
4 years ’ 0 | 1.
5 years 0 2
] 6 or more years _ 0 ) 8

Experience as Dental
Assisting Instructor

None ) : 57 54
l year 0 2
2 years 0 : 1
3 years _ 0 0
. 4 years ! 0 0
5 years _ 1 0

Experience as Dental
Hygiene Instructor

None 58 46

1 year 0 3
7 ‘2 years : : | 0, 0
3 years 0 2
4 years ‘ 0 ' 3
5 years | 0 2
6 years 0 : 1

17
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The pilot test data from the performaACe.tests was analyzed in the same
way as for the pretest, to detec; any  performance checkpoints that §t111 caused
problems of inter-observer'ggreement and to identify checkpoints missed by a
largé proportioh ofnthe examinees whose performance was judged adequate by the
obseivers. ‘Perfopmance teék data from assistants and hyglenists were analyzed
together. Some additional analyses were done'on the pilot test data_f{om both
the‘written'tests and the performance tests, and these analyses will be

reported in the following pages.

The pilot testing revealed substantial differences between - test sites

‘In the "amount of time required to set up and administer the performance tests

I

and In the cost of equipment and materials that had to be purchased for tbese
tests. The differences %n the.time required to administer the performance
tests.weré not as great as the dfferences'in set-up tinme. The &ifferenceg
Between test sites in set-up time were so great that anf generai statement
as to the amount of set-up time required for each'test would be misleading
for.a 1argé proportion of the test sites. .

Development of scoring formulas. The development of scoring formulas

for the performance tests was a three-stage process. Before the pilot

testing of the examination began, each member of the Working Codmittee

received in the mail a set of the performance checklists, with a letter

asking for a series of judgments made by the following procedure:

1. Identify any checkpoints that you think should be deleted.
Give them a weight of zero. (There may or may not be any
such checkpoints.)

2., ldentify any checkpoints that you consider so important
that any examinee who misses even one such checkpoint
should receive a failing score for that portion of the
examination. Indicate these checkpoints with an asterisk,
instead of giving them a numerical weight. (Again, there
may or may not be any such checkpoints.)

48
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3. Ildentify the least important of the temaining checkpoints. ~ :
Give each of them a weight of one. * . ,////”

4. Identi the most important of the remaining checkpoints.
’ Decide how.many points each of them should be worth. Tha

is, how many of the low—imporfance checkpoints should equpl
one of the high-importance checkpoints? (One way to make
this decision is to imagine an examinee who missed only o

checkpoint -~ the most important. How many of the least
important checkpoints would a second examinee have to miss
in order to deserve the same score as the first examinee?)

5. Assign weights to the remaining checkpoints by comparison
with the most and least important. (You can ise the same
sort of reasoning as for step 4.)

" .The Working Committee members wrote their suggested scoflng welghts
on'the performance cheéklisfs and returned them to ETS. ’'(Not all'éommitteq
members'suggested'éeights for dall the performance tests; for example, none of
the dental hyglenists suggested’scpring weights for the test in assisting with
restorations.) u

When the. checklists arrived at ETS, the committee members’ suggested-’.
Qcoring weights for each test were collated on.a s;ngle master copy of the
chécklist. An ETS staff member reviewed the Qeights and assigned a‘single
consensus weight to each chéckpoint: ETS then printed copiles of the perform-
ance checklists harked with these con;ensus weights (labeled "prelimina;y
scoring weights"} and sent them to the members of the Working Committee. With
the performance ‘checklists was a letter asking the committee members to review
thespreliminary sceoring weights in preparation for the final meeting oflthe
Working Committée. The committee members were to note any checkpoints  they

felt had been weighted too heavily or not heavily enough. The committee’s

review and revision of the scoring formulas at the meeting was the third and

19
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final stage of the process. Table 10 shows the number of checkpoints and the
range of scoring weights in each of the performance tests (except charting
from dictation, which did not include a performance checklist).

Final review by the Working Committee. The Working Committee met on

August 17, 18, and 19, 1979 in-Boston, Massachusetts. In reviewing the
‘performance tests and scoring formulas, the committee gave special considera-
tion to those checkpoints that showed poor inter-observer agreement (less than

85 percent) and those that were missed by a large proportion of the examinees

o

whose performance was judged adequate. The committee changed the wording of

several of the checkpoints that showed poor inter-observer agreement. They

~

also deleted some of the checkpoints and maae several adjustments to the

scoring fornulas.

3 Kl 7

Scoring of the performance tests. Each performance test (except for the

/

. test in'charéing from dictation) was scored by a three-stage procedure. First,
the scoring formul;s were Ppplied to each checklist separately. Thgn the
resulting scores were converted to percentage terms, expressing tﬁe score as a
percentage of the total possible score. This percentage scoring was.necessary
because of checkpoints left unmarked by‘fhe observers and because a small
number of the performance checkpoints did not apply to all examinees (because
of defcrencos in equipment, patients, etc.). Finally, the scores computed
from the two observers’ checklists for each examigee were averaged to produce
the examinee’s score.

Table 11 presents the distributions of the pilot testiexamineesf scores
on the performance tests. The scores on the test in assisting with restora-
tions are quite high because the performance checklist includes checkpoints

for a large number of errors that are rarely made, particularly in selecting

| o 50.
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Table 10. Numper of Checkpoints and Range of Scoring Weights for Performance

Testq.

Test
Asgisting with restorations

Surgicai scrub”

Oral hygiene 'nstruction

‘. Vital signs

Alginate impression

Périod@ntal dressing

Coronal polishing

Polishing amalgam restoration

. Study cast

ar

3

Number

Checkpoints

of

382*

13

21

27

155%%%

65
29
31
29

37

2]

i

¢ -
°

Range of
scoring weights

1 - 10
1 - 10
...-1 -n-- .5 N

1 - 10%%

* Includes several checkpoinis for each instrument exchange.

** Reported measurements must be correct, within specified tolerances;
otherwise the examinee fails the test.

**% Fach feature to be demonstrated is counted here as a separate checkpoint.
Nuiwiber shown is maximum; actual number depends on patient.
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Table 11. Distributions of Examinees' Scores on Performance lests (average of two observers), ) ' ) ’ oo
firal ’ ' Polishing ,
. Assisting with  Surqical Hygiene " , Vital } Alglnate Periodontal Coronal Amalgam " Study .
Restorat ions Scrub Instruct ion Signs | Radiography  Impression Oressing Polishing Restoration Cagt
Tesi Score: . ’
96 - 100 38 (48%) 5 ( 4%) 101%) 35 (30%) 0 8 (11%) 6 (12%) 8 (15%) 7 (12%) ERENE )
91 - 95 2 (1% s ( ax) 50485 7068 2029 13(18%) 4 (8% 2048 702  7(ew) M
86 - W 1% (18%) 7 ( 6%) 6 ( 5%) 28 (24%) 4 ( 3%) 26 (36%) 8 (16%) 7 (13%) 6 (11%) 6 ( 5%)
81 - 8% 1 ( 1%) 9 ( 8%) 10 ( 9%) 14 (12%) 14 (12%) 16 (22%) 7 (14%) . 9 {17%) + 10 (18%) 4 ( 6%)
76 - 80 1( 1% 9 (8% 12 (11%) 7( 6%) 16 (14%) 3(4%)° - 15 (29%) 9 (17%) T 16 (28%) 9 (8%)
.75 e 5 (4% . 15 (13%) 14 (12%) 16 (14%) 4 ( 5%) 2 ( 4%) ' 6 (12%) 5 ( 9%) 17 (15%) -
66 - 70 0 3 ( 3%) 15 (13%)° 8 ( 7%) 20 (17%) 1(1%) 2 ( 4%) 306%)  3(5%) 13 (12%)
61 - 65 0 \ S ( 4%) 8 (7%) 1 ( 1%) 13 (11%) 0 2 ( 4%) 2 (4% 1( 2%) 12 (1%)
% - 60 0 5 ( 4%) 12 (11%) R %), 16 (12%) 2 ( 3%) 0 S (10%) @ S 11 (10%) ¢
51 - 55 0 | 13-(11%) “8 ( 7%) 0 4 ( 3%) 0 3 ¢ ex%) 1 ( 2%) 0 ':\: 7 ( 6%)
46 - 50 0 9 ( 8%) 14 6% 0 4 (3% 0 o . 0 o 8 (m.
41 - 45 0 17 (14%) 4 (a%) _ 0 5 ( 4%) 0 2 ( 4%) 0 1 ( 2%) © 7 (6%) ‘
36 - 40 0 10 ( 9%) 5 ( 4%) 0 2 (2%) 0 2 ( 4%) 0 1( 2%) 2 (2%)
31 - 35 0 5 ( 4%) 3( 3%) 0 1-(1%) 0 0 0 0 2 (2%)
0 - 30 0 © 8 (7% 2 (2%) 0 0 0 0 o 0 L4 (4%)
. Total Number . ' ‘ - —
. of Examinees 80 o 115 113 115 115 . 73 51 52 57 112
Average Score  92.8 58.1 €4.8 85.6 67.0 85.7 78.3 78.7 82.0 - 63.8
w 5.3 © 21.4 16.2 10.9 12.6 7.8 14.2 12.6 11.4 19.7 )
v1 on - .

53
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and delivering hand instruments. Each instrument exchange involves several

possible errors, and, since these are not all equally important, the perform-
./. o V

.ance‘checklist contains a separate checkpoint for each. There is a great deal
of variation in the examineesf scores on some of the performance tests,éj
particularly the surgical scrub and the study cast.

The performance test in charting from dictation was différeni from the
'* i other.performance tests in that the examinee’s pergormance was not direétly

observed. Instead, the examinee was to answer a series of nultiple-choice

K

questions based on his/her own chart. Table 12 shows the distribution of

/

scores on this test.

! . .
T : Inter—-observer reliability of the performance tests. The use of two

independent'obseryers in the performance tests enabled ETS to investigate
the inter-observer religbility of scores on those tests. This type of
reliability can be described in several different ways, not all of which
. ) a;e relevant for criterign-referenced tests.* One type of information ‘f&
- . that is relevant for criterion-referenced tests is the size of the dif-
:‘fereqces bethen ohservers’ scores for the same examinees. Table 13 e
presents this information. Since the scores are expressed as percentages
.wg of'{ﬁe maxi@um possible score, the differences in Table !3 are in terms of

\ ) percentage points. (For example, if the two observers’ checklists for the

same eﬁﬁﬁlnqe yleld scores of 80% and 847, the size of the difference is four

~

. .

* Measures such as the intraclass correlation coefficient, which depend
o the amount of Variation between examinees in their true level of
performance, are not relevant to criterion-referenced tests. . i

o
J . ‘ t_
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- " Table 12. Distribution of Scores on Performance Test in Charting from
T ' ’ Dictation. '

"I‘gg_t__score Number of Examinees
’ 12 N 55 (48%)
11 38 (331)
] 10 ' . 14 (12%)
9 ' . | 4 ( 3%)
8 ~ 2 ( 22)
N

7 . : 0

6 2 ( 2%)
0 -5 | 0
Total ' 115
<
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Table 13. Distributions of Inter-Observer Differences on Performance .Tests.

WIlishifg ~ "

Oral , T T
Assisting with Surgical Hygiene vital i . Alginate Periodontal Coronal Amalgam Study
_Restorat ions Scrub [nstruction Signs Radiography Impression Dressing  Polishing Restoration _Cast
Difference ¢
glze:
0- 5 76 (95%) 59 (51%) 56 (47%) 89 (77%) 83 (72%) 48 (66%) 29 (57%) 43 (83%) 40 (70%) 64 (57%)
6 - 10 3 ( 4%) 16 (14%) 23 (20%) , 10 ( 9% 17 (15%) 19 (26%) 8 (16%) 4 ( 8%) 7 (12%) 16 (14%)
11 - 15 0 7 ( 6%) 22 (19%) 11 (10%) 4 { 3%) 3 ( 4%) 4 ( 8%) 2 ( 4%) 4 ( 7%) 20 (18%)
A ]
16 - 20 1( 1%) 8 ( 7%) 6 ( 5%) 2 ( 2%) 9 ( 8%) 2 ( 3%) 2 (4%) 1( 2%) 1 ( 2%) 6 ( 5%)
21 - 25 0 4 (3% 3 ( 3%) 1(1%) 1 (1% 0 S (10%) 1 ( 2%) 4 (7%) 4 ( 4%)
26 -3 0 706%) o4 a%) 202 1(1%  1(1%) 1(2% 0 2% 1)
31 - 35 0 ‘ 3 ( 3%) 0 0 0 ) 0 0 1 ( 2%) 0 1( 1%)
36 or more 0 11 (10%) 1(1%) 0 0o 0 2 (4%) 0 0 0
Total Number : .
of Examinees 80 15 13- 15 115 73 51 52 57 1z
Average
difference )
size 1.4 10.7 7.3 3.6 3.9 4.0 8.0 3.6 4.5 6.1

q ————
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percentage points.) The inter-observer teliability of most of the tests

appears fairly good. However, the surgical scrub, oral hygiene instruc-
tion, and periodontal dressing seem to present some problems in inter-

observer reliability. Some of the revisions made after pilot testing (changes

-,

in phrasing and sequencing of’ checkpoints) may improve the inter-observer

reliability of the performance tests. However, in some cases the important
points may simply be difficult to observe =-- e.g+, avolding cross-contami-
nation duriﬁg the surgical scrub. 1In other cases, there may be no practical

way to avoid the need for judgment by the observer -- e.g., in deciding

14
!

whether or not an examinee has explained a particular point to the patient

s

during oral hygiene instruction. * ' '”\

The data in Table 13 are totals for all the test sites combined.

Howcever, there were substantial differences between test sites in the inter-

obscrver reliqbility of the performance tests. Table l4 shows the average _,,,"'

_’/

difterence between observers for each test at each_}nsri%ution involved in

the pilot testing of the _examinatiod. A small number’ indicates that the

into -observer reliability of that test at that institution was good; a

large number indicates poor inter-observer éeliability. The numbers in
Table 14 reveal some interesting facts. First; at some institutions the
obscrvers were able to observe all the performance tests reliably.” Second,
sone institutions seem to have had inter-observer-reliability problems

for some of the tests but not others. Third, no institution seems to have
had serious reliability problems with all the tests. The differences
between institutions in inter-observer reliability may be associated with
differences in the ways they administered the tests. If so, the inter-

observer reliability of the performance tests could be potentially much
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_“N*_tgylg_}ﬁgm”Ave;AgemIgge:rngg:veg,Diffexence for Performance Tests at Each Testing Institutionm.

*

Testing Institution

Performance Test: 1 2 3 4 5 6 7 8

est 2. - 8 8 10 11

Assisting with restorations 1.6 0.3 l.1 2.0 2.8 1.5 1.2 0.8 1.5 - 1.3
Surgical scrub ‘ 18.7 0.0 3.8 22.0 5.0 7.6 4.8 .9.1' 7.9 2.4 18.2
Oral hygiene instruction 8.7 1.6 - 8.4 8.9 10.1 2.6 4.5 1407 7.0 3.2 10.1
Vical signs 37 01 206 1.4 5.5 2.7 1.8 4.6 8.0 0.0 4.3
Radiography _ o 4.0 0.2 6.4 12.9 5.3 2.7 1.3 5.1 3.2 0.0 3.3
Alginate impressing 3.8 * 2.7 3.7 * * 4.2 2.8 * 0.6 6.1
Periodontal dressing 10.2 * 5.8 7.2 5.4 0.4 :__f_ 8.0 22.2- 0.8 8.0
Coronal polishing 2.2 0.0 _0.8 2.6 46 2.8 X 6.2 5.8 2.4 8.0
Polishing amalgam T “ fo.4 ' 0.2 1.0 1.8 5.6 0.0 *x 2.0 8.8 -* 5.8
" restoration i "

Study cast 6.3 0.0 5.3 6.1 12.0 7.5 11.8 2.1 8.4 0.0 8.0

‘* Indicates test not given at that institution.

€z

12
0.8
22.5
5.2 _
6.5
. 0.9
6.1 .. &

- - T
11.6

" 8.4

6.0
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better than the overall figures would sugzest. This possibility is worth
a ' investigating further.

Observers’ judgmeunts of examinee pérformaqgg. Table 15 summarizes

3

the observers’ ov all judgments of the examinees’ performance. The total

number of examinees listed for"each test 13 less than the coirespon:ing number

in Tables 1l and 13 because in some cases cne or both observers neglected €o- — -

check eithSEU2§Q§quate"-o:“”inadéﬁuéké}“u—ihe observer’s judgment for- tha

performance_tgst in taking vital signs is a cg@b{gﬂp;qp_qf gh;ée_gepafgyg
judgments (for pulse rate, respiration r;te, and blood pressure). # judgmen:
of "adequate'" for this.testumeans that the examinea was judéed adequate on all
three parts of the tgst. ) "

The observers’ overall judgments disagreed about a substautial number
of examinees.on some of the tests, particularly the surgical scrub and the

" ' alginate impression. These disagreements can probably be attrituted t¢ two

factors: (1) unreliability in the observation process, and (2) differences

-

be?ween observers in the standards by which they-judged examinee performance.
That 1s, the .observers may have disagreed about what the examinee did, onr }:
they may have agreed about what the examinee did but disagreed as to whether

or not it represented adequate performance. Unreliability of the observation

process would be reflected in tﬁe examinees’ scores, while differences in o
observers’ standards generally would not. Since inter-observer reliability

was a problem in the surgical scrub, it 1s not surprising to find a substantial

number of disagreements in the observers’ judgments on that test. The inter-

observer reliability of the scores on the alginate impression test was not

particularly poor. However, some of the specific checkpoints that discrimi-

nated- best between ad quate and inadequate performers were also the least

Q 61




mves

Performance Test

Assigtip-~ witﬂ‘testotations
Surgical scrub s
Oral hfgiene instruction
Vital signs ’
Radiography

Alginate impressioﬁ
Periodontal dressing
Coronal polishing

Polishing amalgam restoratidn

Study cast

50~ °

Observers’ Judgements

Both One ''adequate," Both
"adequate" one '"inadequate" _"inadequate" | o
49 (72%) 5 (7%) 14. (212)
26 (23%) 26 (237%) 59 (53%)
43 (41%) 15 (14%) . 47 (45%)
36 (37%) 11 (11%) i; 50 (52%) LN
55 (63%) 10 (11%) 22 (25%) ‘
49 (69%) 15 (212) 7 (ow
27 (61%) 5.(11%) 12 (27%)
21 (647%) 1 ( 3%) 11 (33%)
28 (542) | 6 (122) 18 (35%)
49 (522) 11 (127) 35 (372)
62
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reliable. In other words, some aspects of the procedure that the observers

» . —

seem to have considered most .important were thqgg_;gwﬁhich-they'were most

likely to.disagree about what the examinee had done. All of these check-

. JIRUE }
et

points were in the evaluation of the ffnished impression. Possibly the
inter-observer reliabilgty of these checkpoints could be imptovéd By giving '
the observers phctographs of acceptable and unacceptable alginate 1mptessions
to use as examples, as is done in the radiography test. According to the
observers’ overall judgments, the examinees as a group seem to ha?e performed ’ -
best in assisting with restorations and in taking the alginate impression; J

worst in the surgical scrub. These judgments are consistent with the

exaninees® scores on the tests as shown in Table 11.

Development of the written tests

*

Content specifications. The content specifications for the written

tests were determined at the same time as those for the performance tests.
First the Advisory Committee reviewed the task analysi§ document .and grouped
the tasks into major categories. These categories were similar but not v
identical to' those of the task analysis document. After grouping the tasks
intv categories, the committee suggested the degree of emphasis to be

placed on cach category. The committee also recommended that item writers

ronsider the cognitive ability levels of Bloom’s Taxonomy.*

———

*Benjamin 5. Bloom, Taxonomy of Educational Objectives: Cognitive Domain.
New York, David McKay, 1956.
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At the first meeting of the Working Committee the Written Test Sub-

committee reviewed the task statements in the task analysis document, making

changes. they deemed appropriate. They reviewed and revised the content
specificétions suggésted by the Advisory Committee and classified each task
into the appropriate content category. The subcommittee reviéwed several)
approaches to the abilities diﬁension and decided to ask the persons writing

the test items (questions) to write at the "knowledge" and "application"

levels of Bloom’s Taxonomy. 'The members of the subcommittee then wrote a

t

number of prototype questions illustrating each task 'and ability level. N
These prototype questions were included in the materials that ETS sent to
the item writers.

Writing of test items. The tests in the Proficiency Examination are

criterion-referenced tests, which are, by definition, "deiiberately con-

structed to yield measurements that are interpretable in terms of specified

"k

performance standards. This fact has some important implications for the

writing of .test items, which have been expressed as follows in another

well-known article on the subject:

"The basic difference between item construction in norm-referenced
and criterion-referenced frameworks is a matter of "set on the part
of the item writer. . ..

Most important, when a writer constructs items for a norm-referenced
test, he wants variability and, as a consequence, makes all sorts of
concessions, sometimes subtle, sometimes obvious, to promote variant
scores. He disdains items which are "too easy" or '"too hard." He
tries to increase the allure of wrong answer options. . .

*Robert Glaser, "A criterion-referenced test," in W. James Popham (ed.)
Criterion-Referenced Measurement. Englewood Cliffs, N.J.: Educational
Technology Publications, 1971.
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The criterion-referenced item writer is guided by another gbal.
His chief rule 1s to make.sure the item is an accurate reflection of
the criterion behavior. Difficult or easy, discriminating or indis-

+ criminate, the important thing is to make the item represent the class
of behaviors delimited by the criterion. Those " who write criterion-
referenced items are usually far more attentive to defining the domain
of relevant test responses and the situations in which they should be
required. This rather fundamental difference in "set" on the part of
criterion~referenced and norm-referenced item writers can clearly
contribute to differences in the resulting items."*

ETS selected 22 persons to write the multiple-~choice items, selecting from
the same lists used to select persons for the Working Committee, augmented by
additional suggestions from members of the Advisory Committee and the WOrking )
. Committee. ETS contracted with each item writer for twenty items in a *
specified content area, so that the number of items written in each content
area was approximately twice the number needed. (The purpose of this
"overage" was to allow for the deletion of items that were redundant with
each other or in some way inappropriate for the examination.) ETS provided
each item writer with four types of information: l
l. Task statements for the dental auxiliary tasks about which
the item writer was to write questions; :
2+ A description of the desired cognitive ability levels,
"knowledge" and "application," and examples of questions
written at these cognitive ability levels;
3. A sct of instructions for writing good test questions,
including examples of questions jillustrating these

instructions;

4. Descriptions of the item formats to be used in the
Proficiency Examination.

Y

. . ]

W. James Popham and T. R. Husek, "Implications of Criterion-referenced
measurement,’ Journal of Educational Measurement, 1969, Vol. &, no. L,

pp. 1-9.
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The item writers sent their test items to LTS, where LTS test devel-
opers edited them for style, grammar, aﬁd format and reviewed them for certain
types of flaws commonly found in multiple~choice items.

e

Review by subcommittee, The Written Test Subcommittee met in

Alexandria, Virginia on August 18, 19, and 20, 1978. Before the meeting,

each subcommittee member had received a copy of all the items to be reviewed.
The subcommittee members were asked to answef each item {without bznefit of
the answer key) and té rate each item on three separate criteiia: techpical
quality, significance of content, and appropriateness for the assiéned c;te-
gory in the test specifications. In addition, the subcommittee membegs‘were
to offer any suggestions they had for improving the item. The instructions

to the subcommittee members emphasized two major themes they were to keep in

mind when reviewing each test item: .

l. "1Is it job-related?"

2. "Is it appropriate for an entry-level dental auxjliary?”

The itehs,,with the subcommittee members’ answers, ratings, and comments,
were mailed to ETS, where they were collated and duplicated so that each
subcommittee member could see all the members’ responses to an item at once.

At the subcommit.ee méeting the members reviewed their responses and ratings
of each item. They then decided, for each item, to accept it without
revision, to revise it, or to delete it from the item pool. Of 430 ifems
submitted, 315 survived this review process. In one or two of the speéified

content categories the number of items that survived the review process was

less than the number called for in the specifications. Members of the sub-
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“"correct" answers that might under some circumstances e ingorrect, and
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committee volunteered to write additional items in these categories to meet

-

the specifications.

-

Review by committees. Before the written test items were assembled into

booklet form for pretesting, they were reviewed by the full Working Committee

A

and the Advisory Committee. The Working Committee reviewed each written test .

item individually to make sure that its téchnical content was correct, impor-
tant, and Qppropriate for the examination énd that its language was'cqrrgcg

aﬁd appropriate. Several items were revised, some were de{eted. TheJWOrking
Committee also identified a subset of items %p diagnostic aids, therapeutics,
and patient education as appropriate for denEal hyéienists but nog fo? dental

assistants. The Advisory Committee also reviewed the written test items, and

-

suggested revisions to several of the items.

Pretesting and revision of the written test icems. The written tests

were pretested on a total of 24 examinees at the five test sites. The pretest
data from the written tests were analyzed separately for each of_ the five'

competency areas. The examinees were dividgd’into two groups on the basis’
of their scores. Questions missed frequently by members of the high-scoring

-

group were identified for special review, to detect ambiguities of phrasing,

¢

"incorrect" answers thar might under some circumstances be correct. Although
this type o% analysis isdtbhgenly used in constructing norm-referenced tests;
it is appropriate for critérion-referenced tests as well. The difference lies
in the decisions made as a result of the analysis: ’
"Item analysis procedures have traéitionally been used with norm-
referenced tests to identify those items that were not properly dis-

criminating among individuals taking the test. For instance, in an
achievement test .an unsatisfactory item would be one which could not

- 67
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- properly discriminate between the more and less knowledgeabfé'lgarners

” {as reflected by total test performance). Non-discriminating items are

usually- those which are (a) too easy, (bl‘too hard, and/or (c) ambiguous.
: _ L0 . ,
For triterion-referenced tests the use of discriminatioﬁ indices must

be modified. An item which doesn’t discriminate need not be eliminated. . .

However, negatively- fiscriminating items are treated exactly the same
way in a criterion-referenced approach as they are in a norm-referenced
. approach. An item which discriminates negatively is one which, in an
insttuctional context, is answered correctly more orten Qj.the less
knowledgeable than by the more knowledgeable students. When one dis-
‘covers a negative discriminator in his pool of criteriun-referenced
N . items, he should be suspicious of it ‘and after more careful analysis can _

" usually detect flaws in such an item."* .

v

v | The Weorking Comm}ttee reviewed the test items and ;he-pfetest data at
tge committee’s third meetinrg. paying speg}a&~httention to the items identi-
Q ~~fied as possibly defective on the basis of the pretest data. Committee
¢ . members rewrote several of these items.. Pretesting had also indicated that

" the written tests required less time than had been anticipated, and the

committee agrged to keép a larger-than-anticipated number of questions in

~ '

the written tests and to shorten ;the testing time.

-

Pilot testing of the written tests. A total of 115 examinees —- 58

~

dental assistants and 57 dental hygienists -~ teok the written tests during

the pllot testing. Because some of the test questions had been identified

“as appropriate for dental assistants but neot for dental hygienists, ETS
printed two different examination booklets. The tests in chairside assisting
- and in laboratory proced;res were the same in both booklets., For the tests
in patient education, diagnostic alds, and therapeutics, the ﬂygienists'

booklet contained the longer versions and the assistants’ booklet contained

. *W. James Popham and T. R. Husek, op. cit.
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the shorter versions. The time limits for these three tests were adjusted
accordingly. The written tests were scored without a penalty for incorrect
guessing. The time limits were ample; all examinees completed all five
written tests. The scores are summarized in Table 16, where they are
expressed in percent-coirect terms. Although the tests were constructed to
measure er_ry-level knowledge and skills and the pllot test examinees were
all Certified Dental Assistants, Registered Dental Assistants, or Registered
Dental Hygienists, their scores did not tend to cluste; in the highest score

‘brackets on most of the tests.

Reliability of the written tests. Reliability is the tendency of a
test to give consistent scores =-- scores that change very little even when
the particu.ar set of questions on the test is replaced by another set of

"
questions testing the same topics. The extent to which the scores could be
.vxpuvted to change is indicated 59 a statistic called the "standard error of
nmeasdrement's  This statistic represents the difference between the score
.aﬂ ¢Xaminee actually made and the average of all the scores the examinee
would make {f he or she could somehow take all possible versions of the
teste  The standard error of measurement is the estimated avera: e size of
these differences for all exaninees taking the test. The smalleyr the
standard error of measurement is, in relation to the length of the test,
the more reliable the test scores are. Table 17 shows the standard error
of measurement for each of the written tests, based on the pilot tes*
datae. The number "3.4" in the first line of Table 17 can be interpreted
as follows: Suppose ETS ‘ere to construct a large number of written tests

in chairside assisting, each consisting of 64 questions on the specified

topicse  Suppose the pilot test examinces had taken all of these tests and



Table 16. Distributions of Scores on Written Tests. 7T .

Test Chairside Pat ient Diagnostic Laboratory
Ass18ting ' £ducation Aids Therapeutics - Procedures
Number of
questions 64 26* 4gwe 49+ 6Qe+ 15+ 36w 28

Percent correct

91 - 100 0 0 - 6 (11%) 0 3( 5%) 1( 2%) 1( 2%) 1]
81 - 9 7 ( 6%) 13 (22%) 35 (61%) 17 (29%) 40 (70%) 4 (7%) 16 ;zaz) 17 (15%)
71 - 80 32 (28%) 17 (29%) 16 (28%) 22 (38%) 11 (19%) 16 (28%) 23 (40%) 35 (30%)
61 - 70 49 (43%) 23 (40%) 0 15 (26%) 3( 5%) 14 (24%) 14 (25%) 47 (41%)
51 - 60 20 (17%) 3 5%) 0 4 (%) 0 13 (22%) 2 ( 4%) 12 (10%)
41 - 50 S ( 4%) 2 ( 3%) 0 0 0 8 (14%) 1( 2%) 3( 3%)
31 - 40 2 (2% 0 0°' 0 0 1(2%) 1] 1(1%)
- 30 0 0 0 0 0 1(2%) 0 0

Number of s

examinees 115 58 57 58 57 58 57 115

Average

percent .

.correct 66.0 1.2 84.4 74.8 83.4 64.8 74.5 68.9

Standard

deviation

(% correct) 9,2 8.5 5.6 9.1 6.0 14.2 B.3 9.4

*Agsistants’ version
**Hygienists' version

Note: Because the hygienists' version of the tests in patient education, diagnostic aids, and therapeutics contained several
questions not on the assistants' version; scores on the two versions are not comparab le.
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Table 17. Standard Error of Measurement of the Written Tests.

Number of Standard error .
Test ‘ ‘questions of measurement =~ | T T
' o

Chairside assisting 64 3.4
Patient education

assistants’ version 26 1.9

hygienists’ version 40 2.0 '
Diagnostic aids

assistants’ version 49 2.7

hygienists’ version 60 2.6
Therapeutics

assistants’ version 15 1.7

hyglenists’ ‘version 36 2.3
Laboratory procedures 28 2.1

¢
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ETS had computed each examinee’s average score over all the tests in chair-

side assisting. A typical examinee could expect to find a difference of 3.4
' %

questions correct (equal to 5.3 percentage points) between his or her score

] .
on any one of these tests and his or her long-term average score.

Estimated reading difficulty of the written tests. ETS staff computed

the estimated reading difficulty of each of the written tests by applying the
"SMOG" index to the tests in their finished form.* The SMOC index gives the
estimated reading difficulty of a written passag: in grade-level terms. That
is, if a passage has a difficulty level of 10, it can be read ahd understood
fully by a person who reads as well as an average tenth-grade étudent but not
by a person who reads only as well as an average ninth-grade student. The
estimated reading difficulty levels_of the written tests ranged from 10.3 to
10.8. Therefore, an examinee who reads as well as an average llth-grade
student should have no “ifficulty in re;ding the test.

. Estimated reading difficulty is a function of two factors: sentence
length and frequency of difficult or unfamiliar words. (The SMOG index uses
the number of words of three or more syllables as an indicator of the number
of difficult words.) Inspection of the written tests revealed that it would
be possible to reduce their estimated reading difficulty (and presumably their
actual reading difficulty as well) to some degree by breaking up some long
sentences into shorter ones. However, many of the }ongér words are technical
terms. Any rephrasing of the questions would have to be reViewed for technical

correctness.

*G. H. McLaughlin: "SMOG grading: A new readability formula," Journal of
Reading, 1969, Vol. 12 PP 639"'646-




Recommendations for Pass/fail Cutoff Scores

1f a.test consisted of only a single question or checkpoint, choosing
a pass/fail cutoff score would not be a problem. Any examinee who answered
or performed correctly would pass; any examinee who answered or performed in-
correctly would fail. But when the results of many questions or checkpoints
are-combined into a single score, someone must decide how high a score to»

"require for an examinee to pass the test. Unfortunately, even the best

examinees -- persons who are undoubtedly ﬂroficient in the subject of the
test -- rarely get perfect scores. ‘Therefore, the process of choosing a
pass/fail cutoff score requires some form of judgment.

The judgments involved in choosing a pass/fail cutoff score must be
made by persons who are qualified to make them, and they must be made in a
way that is meaningful and realistic. It 1is possible simply to have the judges
examine the test and choose a particular score as the pass/fail cutoff. How-
ever, exherience has shown that this simple method often results in cutoff
scores that are clearly unrealistic, in that large membezs of competent
examinees would fail the test if the resulting cutoff score were used. As
a result, several alternative methods have been proposed. These methods
can generally be categorized inko two groups. One group consists of
methods based on judgments as to the way a hypothetical "minimally qualified"
examinee wéuld perform on the test. This "minimally qualified" examinee is
the borderline case -- the examinee whose proficiency just barely meets the
standard. These methods do not require the actual identification of any
such examinees. Instead, the judges are asked to think of real or imaginary
persons who fit the defiiition and make an informeg guess -- a conjecture --

as to how these persons would perform on the test. Therefore, these methods
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can be called "conjectural methods." The second group consists of methods
based onljudgmen;s of the proficiency of real examinees whose test scores
are known. These methods require the collection of data in the form of the
examinees’ test scores and the judges’ evaluation of the examinees’ profi-
ciency. Because these methods afe based on observed data, they can be
called "empirical methods." |

Making informed guesses about the test performance of a hypothetical_
"minimally qualified" examinee is a somewhat abstract and unfamiliar task.
Making judgments about the proficiency of real persons ie a fairly concrete
and familiar task, particularly for instructors and supervisors of persons
in the job for which the examinee is being tested (although individual
judges may differ in the standards they apply). Therefore, the empirical
methods are generally preferable to the conjectural methods == 1f the
necessary data can be obtained. This is sometimes a difficult requirement,
since the judges must have enough information about the examinees to make
meaningful judgments. Also, the judges’ evaluatiens.must be independent of
the examinees’ test scores, at least to the extent that the judges do not
know the examinees’ scores at the time they make the judgments. Fortunately,
this type of data was obtainable from the pilof testing of the performance
tests (except for charting fron dictation), since each examinee’s perfornance
was observed by two observers who were qualified in the tasks involved in
the test. The observers made.their judgments after observing the examinee’s
performance, by checking one of two spaces, one marked "adequate" and the
other '"inadequat&." Since the observers in the pilot testing did not know
the scoring formulas, their judgments were made independently of the
examinees’ scores. (In fact, the final determination of the scoring formulas

had not been made at the time of the pilot testing.) However, for the written
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test no such judgments were obtainable. Each of the written.tests measurea o
a broad range of knowledge. It was not possible to obtain a Judgment of

the adequacy of each examinee’s knowledge from a person qualified to make )
such a judgment. Therefore, ETS chose an empirical method for the perform-

ance tests (except for charting from dictation, in which the examinee’s

chart was not directly observed) and a conjectural method for the written

tests and the performance test in charting from dictation.

Cutoff scores for the performance tests. -

The method ETS used to recommend cutoff scores for the performance
tests is an application of statistical decision theory. In this method, the
examinees’ test scores and the observers’ judgments are Used to estimate the
relationship between an examinee’s test score and the probability that an
observer would judge the exgminee’s performance to be adequate.

Table 18 shows the distributions of perfor.mance test scores, classified -
according to the observer’s overall judgment of the examinee’s performance.
Each checklist {s counted scparately in this table, so that an examinee who
was judged adequate by ane observer and inadequate by the other observer would
be counted once in each column. The scores for examinees judged adequate are,
of course, higher than those for examinees judged inadequate, but there is a
substAntiul overlap. There are at least two factors that could have caused
thi; overlap in the distributions. First, the observers undoubtedly varied
somewhat in the stanéards by which they judged the examinees’ performance.
Second, the observers’ criteria for judging examinées' performance may have

differed from the criteria embodied in the scoring formulas. The estimates

of the probability that an examinee with a given test score would be judged

X
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Table 18. Distributions of Performance lest Scores, Classified by Observer's Judgment.
i (A = "adequate;" 1 = "inadequate")
Oral

Performance Assist inqg with Surgical Hygiene Vital Alginate
test Restorations Scrub Instruction _Siqns Radiography Impreasion

Observer's

Judgment A 1 A I A 1 A 1 A 1 A 1

Test Score
9 - 100 68 Y 9 0 5 0 65 9 0 0 21 0
91 - 99 % 1 15 0 3 1 3 1 5 0 20 17
86 - 9U 6 16 1 9 6 2 13 37 7 0 45 7
81 - 85 0 4 1" 4 18 1 3 22 17 0 19 7
76 - 84 0 0 12 6 - 17 }_‘ 0 9 23 2 6 5
- 75 0 0 2 4 15 10 2 26 24 5 4 5
66 - 70 0 0 3 1 20 9 3 14 21 9 0 1
61 - 65 0 o 1 6 7 8 0, 2 w6 0 1
% - 60 0 0 2 3 6 17 0 1 9 12 0 0
51 - %5 0 0 4 20 2 9 0 0 4 4 0 1
46 - 50 0 0 1 9 6 8 0 G 3 4 0 1
41 - 45 0 0 2 33 2 4 0 0 2 9 0 0
36 - 40 0 0 4 20 2 12 0 0 0 0 0 0
31 - 35 0 0 1 9 0 7 0 0 0 0 0 0
0- 3 0 0 0 23 0 3 0 0 0 0 0 0

Nunijer of .

checklists 110 36 78 147 109 94 89 121 129 57 115 29

LB
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Table 18. (continued)

Polishing .
ferformance Periodontal Coronal Amalgam ' . Study  *
lest Dressing Polishing Restorat.ion Cast
Observer's
Judgment A 1 A I A I A 1
Test Score
96 - 100 9 a 13 1 15 0 9 0
91 - 95 10 14 6 0 19 0 9 0
. , 86 - 90 13 0 7 1 -4 1 12 1
81 - 85 1" 7 7 4 17 8 9 2
76 - 80 13 5 9 7 9 15 10 b
- 7 1 2 5 3 1 7 C 27 7
66 - 70 1 % 2 3 1 7 1 5
) 61 - 65 6 0 3 1 1 1 0 6
% - 60 0 1 1 4 0 0 8 7
51 - 55 1 1 1 2 0 0 3 1
46 - 50 3 3 . 0 0 0 0 3 11
41 - 45 0 1 0 0 g 2 0 15
36 - 40 0 1 0 0 0 1 0 3
31 - 35 0 0 0 0 0 0 - 2 4
0- 30 0 1 0 0 a 0 1 4
Numbelr of
checklisis 62 3 54 26 67 42 114 82
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adequate are shown in Table 19. bbviously, the relationship between test
score and probability of being judged adequaté at the tasks tested varies
greatly from test to test.

To use information of this type to choose a pass/fail cutoff, one must
first specify the relative seriousness of the two types of decision errors
that might be'made: (1) passing an inadequate performer, and (2) railing an
adequate performer. Statistical decision theory tells us to choose the
pass/fail cutoff that will minimize the total harm from the decision ‘errors
that will be made. If the two types of errors are equally serious, the
decision maker should simply try to minimize the number of decision errors.
If an examinee’s test score indicates that the examinee would be more likely
to be judged adequate than inadequate, the examinee‘should pass. The cutoff
should be the score at which the exapinee is as likely to be judged adequate
as inadequate =-- the score that corresponds to,a .50 probability of being
ju&ged adequate.

What if the two types of errors are not equally serious? For example,
suppose it i{s twice as harmful to pass an inadequate performer as to fail an
adequate performer? In this case, the cutoff should be the score at which
the examinee is twice as likely to be judged adequate as inadeﬁuate. This
is the score that corresponds to a .67 probability of being judged adequate.
Table 20 shows the recommended cutoff scores for several such ratios of
importance of avoiding the two error types (which decision theorists often
refer to as the '"ratio of regrets"). At the final Working Committee meeting,
the committee members were asked to judge the relative importance of- the
two types of decision er:ors for each of the performance tests. After

discussion, the committee agreed on a ratio of 2:l (indicating that the
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Table 19. Estimated Probability That an txaminee's Performance Would be Judged Adequate.

v

Oral . Polishing

Assisting with  Surgical  Hygiene Vital Alginate Periodontal Coronal Amalgam Study

Test: Restorat ions Scrub  Instruction Signd Radiography Impression Dressing Polishing Restoration Cast
Score: 100  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
95 .90 .92 96 .81 1.00 .99 | .96 .95 1.00 .98

’ 90 .47 .80 \ .90 .60 1.00 94 .87 91 .94 .94
85 .10 ol \.E'ié .33 .98 .82 .80 .80 .75 .85

80 .00 .65 .81 .18 .94 .62 .67 .65 .57 .80

75 .00 .59 74 A1 .85 .46 .55 . 55T L33 .76

70 .00 .54 65 .09 .76 .30 .42 .51 14 .74

65 .00 .48 .57 .06 .61 .10 .37 .48 13 .65

- 60 .00 .36 .48 .03 .53 .00 .35 .42 .08 " .50
v 58 .00 .27 .35 .01 .43 .00 .35 .28 .01 .33

50 .00 16 .28 .00 .39 .00 .32 .12 .00 .25

45 .00 A2 .22 .00 .28 .00 .25 .03 .00 .18

40 .00 .10 6 .00 16 .00 .1 .00 .00 17




Table 20. Recommended Pass/Fail Cutoff Scores for the Performance lests and Resulting Failure Rates for Pilot {est Examinees,

Study cast

*Relative importance of eyoiding the two types of possible decision errors, e.g., "4:1" means "if
a8 harmful to pass an 1nadequate performer as to fail an adequate performer."

-

5%

" (Scores are Expressed as Percent of Possible Score.)
Ratio of Regrets * 1:2 1:1 | 2:1 31 4:1
cutoff  failure cutoff failure cutoff failure cutoff failure cutoff failure
. scure rate score rate score rate score rate score rate
Assisting with restorations 88 15% 9 23% 92 26% 93 34% 94 45%
Surgical scrub 59 57% 67 64% 81 77% 87 87% 90 91%
Oral hygiene instruction 59 4% 65 43% 70 57% 74 67%\\ 76 73%
Vital signs 83 34% 88 62% 92 64% .94 68% 95 70%
Radiography 48 8% 59 23% 67 44% 70 55% 12 63%
Alginate impression 72 4% 77 12% 82 19% 84 30% 85 6%
‘Periodontal 53 8% 73 22% 81 55% 84 63% 86 65%
Coronal polishing 58 10% 65 15% .82 60% 84 64% 85 67%
Polishing amalgam restorat u;'n 74 19% 79 39% 82 49% 85 63% 88 70%
\ 55 27% 60 37% 66 48% 73 66% 80 82%

it is four times
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former type of error is twice as serious as fhe latter) for the per formance

“
a

tests in chairside assisting, diagnostic aids, and dental therapeutics,/and

3

a ratio of 1:1 (indicating that the two types of errors are equally serious)

for the performance tests in patient education and laboratory procedures.

One member of the committee dissented, maintaining that the two types of

errors were equally serious for all the performance tests.

Cutoff scores for the written tests ~—

Because of the difficulty of obtaining direct judgments of examineee'
proficiency in the knowledge tested in the written tests, ETS decided to use
a conjectural method forrrecommending cutoff scores on tde éritten tests..
Three basic methods of this type have been proposed; Ehey are usually
identified by the names of the authors who first proposed them. '"Ebel’s
method'* calls for the judges to cla;sify the test questions according to

their d{fficulty and importance and then to Judge what proportion nf the

-~
-~

questions {n each category.a minimally competent examinee would answer
correctly. YAngoff’s method"** calls for the judges to state the probability
that a4 minimally competent examinee would answer each question correctly (or,

alternatively, what percentage of a large group of such examinees would answer

*Rﬂbelt L. Ebel, Essentials of Educational Measurement: Englewood
Cliffs, New Jersey; Prentice~Hall, 1972, pp. 492-494.

Willian Angoff, "Scales, norms, and equivalent scores," in ‘
R. L. Thorndike (ed.), Educational Measurement: Washington, DC;
American Council on Education, 1971, p. 531.

81 .
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*
. each question correctly). ''Nedelsky’s method"* calls for the judges to

determine which W#rong answers the minimally competent examinee would be able
to eliminate {rom conéideration.

Only a small amount of research has been done to attempt %o determine
the probable effects of Js?ng one or another of the conjectural methods. Oné.
study** compared Ebel’s method with Nedelsky’s and found that Ebel’s wethod
resulted in systematically higher cutoff scores. Another study*** compared
Nede}sky's method with an empirical method (assuming equal importance of the
., two types of decision errors) and found no consistent tendency of the Nedelsky

szt ,
e ‘methnd to produce cutoff scores that were either higher or lower than those

produced by the empirical method.

ETS tried all three conjectural methods at the fourth Working Committee
meeting. * The qommfitee members served as judges, although not all the members
completed all three methods. They made their judgments without any informa-
tion about the performance of the pilot test examinees. Table 21 presents the
cutoff scores as compu&edlfrom the judgments of each committee member under

each method, and the resulting fa¥lure rates in the piiot test examinee group.

Judges 1, 2, 3, and 4 were dental assistants; they judged the assistants’

*e0 Nedelsky, "Absolute grading standards for objective tests,"
Educatijonal and Psychological !easurement, 1954, Veol. 14 no. I,
ppo 3-190

**Batbara J. Andrew and James T. Hecht, A preliminary investigation of
two procedures for setting examination standards. Educational and
Psychological Measurement, 1976. Vol. 36 No. 1, pp. 45=50.

***Stephen L. Koffler, A ¢comparison of approaches for setting proficiency

standards. Unpublished manuscript, frenton, New Jersey: New Jersey
Department of Education, 1979.
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Judge

Judye-

dudge

Cutoftf score

farlure r1ate

Cutoff score
farlure rate

Cuta*f gogre
Fairlure rate

Cutoff srore
toslure rate

Cutoff score
ferlute rate

Cutoff §cure
Vailure rate

Cutoff acore

, Fariure rate

Cuto!f wore

- Faslure rate

fhairside Ausist ing
64 Ilem
- bt

b

-Fat 1tent Educhtion

Assistants: 26 ltems

toel Angoff Nedelsky Ebel

1R
9%

56
T10tr%

60
109%

47
13189

45
66%

ab
74%

449

41
36%

21
8%

21
78%

21
78%

Pat ient Educat ion

Hygienists: 40 Items

] .
Do

thods and Resulting t ailure Rates for Pilot Test Examinees

Table 21. Written lest Cutoff Scores by Thrge DgLLnxnnf“?e
. - v Ve

Diagnostic Aildl

Angoff Nedelsky Ebel Angoff Nedelsky Ebel

19

-

17
17%

16

N

15

R

20

-

53

28%

Y

90%

33
28%

Assistants: 49 Items

Angoff Nede lsky

37
40%

38

52%

33
21%

2%

g ¥

26%



Table 21 (continued)

o

"Judge 1

Judge 3

Judge 4
Judge 5
Judge 6
Judge 7

Judge 8

Cutoff score
Failure rate

Cutoff score
Failure rate

Cutoff score
failure rate

Cutoff sonre-
Failure rate

Cutoff score
failure rate

Cutoff score
tatlure rate

Cutoff score
Failure rate

Cutoff score
failure rate

!

Oiaghostic Aids
Hygienists: 60 [tems

tbel Angoff Nedelsky

5%
4%

58
100%

50
30%

-

63%

Ebel

12
80%

1
64%

12
80%

1
64%

1
64%

80%

Tﬂg}apeutics
Assistants: 15 Items

Angoff Nedelsky

10
40%

14
98%

12
80%

1"

13
80%

tbel Angoff Nedelsky

32

35

100%

33
98%

-

Therabeuties
Hygienists: 36 Items

27

27

H2%

25
20%

Laboratory Procedures

28 Items

Ebel Angoff Nedelsky

23
83%

20
40%

22
69%

25

25
96%

23
83%

20
40%

20
40%

29

24
87%

24
87%

23
83%

40%

19
0%

20
40%

22
69%

18
17%

19

21
57%
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version of the tests in patient education, diagnostic aids, and therapeutics.
Judges 5, 6, and 7, who were dental hygienists, and Judge 8, who was a dentist,
all judged the hygienists’ versibn.

In general, Ebel’s methoa pro&hced higher cutoff scores than Angoff‘s
or Nedelsky’s . However, all three methods produced at least one or two
cutoff scores that seem unrealiscically high, considering that the examinees
were practicing dental assistants and dental hyglenists holding current
credentlals. One possible reason for the very high cﬁtoff scores might be
the fact that the judges were the same persons who had developed the test.‘
As an informal test of this hypothesis, an ETS staff member instructed the
two dentists and thC‘tWO dental hygienists on the Advisory Committee in the
Nedelsky procedure and asked them to apply 1t to one of the shorter written
tests.e e resulting cutoff scores were substantially lower than those
computed from the judgments made by the Working Committee members. ETS
therefore recommends that, before the written tests are used for creden-
tialing purposes, another set of judgments should be coliected, this time
from persons who were not involved in the development of thé examination..
It cutoff scores must be chosen without the benefit of another ses of
judgments, ETs recommends that the cutoff score for each test be the median
ot the cutoff scores from the Nedelsky method. These cutoff scores are
shown in Table 22. 1In percent=-correct terms, the cutoff scores for the
written tests range from 64 percent to 75 percent correct. The corres-

ponding failure rates -in the full pilot test examinee group (assistants and

hygienists combined) range from 20 percent to 47 percent. These failure

85




Table 22. 'Suggested Cutoff Scores for the Written Tests
" (pending further investigation).

Test . No. of I'ems Cutoff score
P

Chairside assisting 64 4l
Patient education: assistants 2§__.-'“”" . 19
hyglenists _ - 740 30
Diagnostic aidg/,:~~ﬁb§i§tants 49 36
T hygienists 60 42
_ 3 - "-Thetapeutics ¢ assistants 15 11
e T hygienists 36 26
Laboratory procedures 28 i9

.
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rates seem somewhat high, but they are not generally higher than the propor-
’ ey Y

tions of examinees judged inadequate on the performance tests, and therefore
do not seem wildly unrealisticl

The performance test in charting from dictation does not involve direct
obsétvation of the examinees’ cﬁarts. Instead, the examinee uses his/her
chart to answer twelve multiple~choice §uestions about specific -fectures
that were to be ciiarted.” Members of the Working Committee were zsked to
apply the Nedelsky Method to this test. Six members responded: Judges 1,
3.Oand 5 (as identified in Table 21) get the cutoff score at 115 Judge 6 cet
{t at 10; and Judges 7 and 8 set it at 12. The median of these - and
therefore the recommended cutoff score —- i; eleven correct answers to the
twe lve questiéns. This cutoff would hgve failed 19Z‘of the pilot test

cxaminees. A cutoff of 10 would have failed only 7%; a cutoff of 12 would

have failed 52%.

A5
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Recommendations and Conclusions

kY

Eligibility requirements for examinees

Both the Working Committee and the Advisory Committee discussed the
issue of eligibility requirements forexaminees at their final meectings.

Both committees endorsed formal education [Jr dental assistants and dental
hygienists and recommended that the éroficiency Examinationrbe nade available
for testing'bf graduates of ‘programs accredited by the American Dental Asso-
ciation, Commission on Accredication of Dental and Dental Auxiliary Educa-
ttonal Programs. The sucéesszI completion of all modules by these examinees
would indlcate general proficiency in dental assisting or, with the successful
completion of a performance test in calculus removal, dental hygiene, as well
as in the specific knowledge and skills tested in the examination.

The Advisory Committee and the Workiag Committece also recognized that
the ?roficiency-ﬁxamination could be given to 2xaminees who are not graduates
of accredited programs in dental assisting or dental hyglene*. The two
commnittees recommended that, for these examinees, the Proficliency Examination

should be used only as an indication of proficiency in the knowledge and skills

tested, and not as a complete evaluation of the examinee’s general proficiency
P P

.~

in dental assisting or dental hyglene. .

Separate modules of the examination .

The Advisory Committee and the Working Committee discussed the possi- -

bi.ity that a credentialing agency might want to use only a portion of this

-

examination and the possibility that an individual examinee might want to be

4

*For example, persons trained on the job or in the military.

88
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Y
credentialed in some but not all competency areas. The committees reccommended :
that the ;ndividual modqles of the examination could be used separately,
provided that each examinee takes both the written and performance portions
of each module he/siie takes. , ‘
Observers for the Performance Tests d
Training of observers. The observer s role in the perfcrmance tests
18 critical. . The performance test scores will be valid only if the observers
have accurately recorded the examineeg' actions during the tests. The .
observer’s task is also a difficult one. The observer must know what ‘\\

specific actions to watch for, how to recognize them when they happen, and
where to record them on the chart. The obsesver must be able to record each
specified action‘quickly, s0 as not to miss the next. The observer’s task
Is complicated by the fact that examinees do not all do the specified;actrons
in the same order. Theretore, the observers cannot be expectec to do an
adequate job unless they have hs.. the opportunity to practice using the
performance checklists to rccoré the performance of persons doing the tasks
included {n the performance tests. In addition, each observer should have
the opportunity to discuss the interpretation and use of the checklists with
other observers, after this first practice observation. Every observer
should have these opportunities before serving as an observer of actual

-

candfdates for credentialing.

How many observers? One of the greatest impediments to the use of

performance tests i{s the cosc of administering them. A major component of

2

this cost {s observer time. One ohvirus ~1y to reduce the amount of observer
time required for the performance tests in ti.e ¥reficlency Examination is to

use anly co-e ebserver per ¢ *»minee. Neither the vorking Committer nor the

t .
- -
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- Advisory Committee endorsed this solution. In some cases & compromise golu-

tion might "be possible-~the use of a second observer for those checkpoints
that describe aspects of the product of the task, rather than the process.
This compromise solution could be used with the performance tests in placing
and removing a perfodontal dressing, preparing é study cast, taking an alginate
impression, polishing an amalgam restoration, taking vital signs, and coronai'
polishing. )

. (me examinee at a time for each observer is probably the practical
limit. Obsgrving one exaﬁinee at a time is difficult enrough; observing
two at a time and.accurately recording tﬁeir’performance could result in

confusion, invalid scores, and inadequate prctection of the patient (fbr

those tests that use real patients). One poséiblé}exceptfbn to this rule

.1s the performance test in dental radiography, in which the observer does

not observe the entire procedure.

Administration of the performance tests

A credentialing agency planning to adminicter the performance tests
to any substantial number of examinees will have to confront several problems
of logistics: providing equipment and materials, training observers,
arranging for patients, scheduling of the tests, set-up of the testing
;rea. verification of candidates’ identity, handling and scording of the
performance checklists, and probably cther probiems as well. Zulving these
problems i{s beyond the secpe of the present project, but they will need to
be resvlved beiove thelperformance tests can be used operationally. Further
experience with the performance tests will L. necessary to find the most

practical and efficient ways of administering them to larger numbers of

examinees.

£?L' . -
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Additional test development

If the Proficiency Examination is to become the basis for ar

ongoing program for credentialing dental auxiliaries, some additional
test development work will be needed.

Alternate forms of the written tests. Alternate forms are necessary

to prevent the specific questions on the test from being known in advance
by examinces. If examinees know the specific questions they will be asked,
their‘answers to those questionsowill not be a valid sample of their knowledge .
of the topics tested. Therefore, now that the development of a Pfoficiency
Examination has been shown to be practical, ETS recommends that one or more
additional forms of the written tests be developed.

Alternaté forms of ‘the performance tests. Most of the performance

tests will not require alteraate forms. Unlike the written tests, they .
each test an entire task, not a sample of discrete points of knowledge.
Noweveé, the performance tests in assisting with restora;ions, placing and
removing a.periodontal dressing, and:polishing an amalgam restoration will
require alternate forms to prewgnt examinees from specializing in the ‘
particular teeth or areas of the mouth specified for the tests. The
development of alternate forms of these tests would be a brief, simple,
and straightforward task, invoelving only minor modifications.

VTwo other perf{cormance tests present more extensive problems in
the development of alternate forms. These are the tests in oral hygiene
Instruction and charting from dictation. In each case, thé development
of an alternate form would require the creation of a new "pafient". For

the test in oral hygiene Instruction, each new form of the test would

require aew intraoral photos, dental chait, medical and dental history,

Ly
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?
and instructions to the patient actor, and possibly some changes in the

performance checklist. For the test in charting from dictation, each new
form of the test would require a new scriptﬂ}or dictation, dictation tape,
and set of multiple-choice questions. (However, these questions are

easier to develop than most of those on the written tests.) In both'cases

the amount of work involved would be substantial.

A performance test in calculus removal? The Proficiency Examination

in its present form does not contain a performance test in calculus removal.

The examination could be supplemented with the calculus removal portion of

the ADHA Clinical Evaluation. It would also be possible to develop a

performance test in calculus removal, in which. the examinee’s technique
1s observed and recorded on a performance checklist.

Continuinggtest developnent. ETS strongly recommends that 1f the

Proficiehcy Examination becomes the basis for gn ongoing credentialing pro-

gram, new forms of the written tests should be developed periodically.
This continuing test dgveIOpment is necessary for two reasons: ‘lo prevent
examinees froﬁ knowing the test questions in advance and to keep the tests
current with advances in dgntal technology. The latter reason applies to
the performance tests as well as the written tests. Therefore, ETS
recommends that the entire examination be reviewed periodically by a

committee of experts in Jentistry, dental assisting, and dental hygiene

and revised if necessary to keep it technologically up %o date.

NI.



ADDENDA

-

Test Site Personnel

Cabrillo College, Aptﬁs, California

James L. Monahan, DDS, coordinator
Joyce Herceg, RDH, observer
Rosemary Baker, RDH, observer
Gerry Hodges, RDH, observer

« Cher{ Lusk, RDH, observer
Betty Zachary, RDA, operator
Barbara Sexton, RDH, operator

Des Moines Area Community College, Ankeny, Ilowa

Sharon Moore, CDA, coordinator and observer
Diane Schroeder, CDA, observer

"Leone Young, RDH, observer

.Debbie Phannensteil, CDA, observer

" Alberta Lee, CDA, observer

Devid Llewelyn, DDS, operator and observer

Edmonds Community College, “Lynwood, Wéshington

Jéanne L. Svein, CDA, coordinator and observer
Sandy Phillips, CDA, observer

Marsie Sherwood, RDH, observer and operator
Robert Lockyer, DDS, observer and operator

Guilford Technical Institute, Jamestown, North Carolina

&

Charles Marcus Vaughn, DDS, coordinator and operator
Henrietta Andrews, RDH, observer

. Patricia Hedrick, CDA, observer

- Ann Powell, RDH, observer
Lillian Koleszar, RDH, observer
Melissa Crowley, RDH, observer

Loyola University, Maywood, Illinois

Marjorie Cletcher, CDA, coordinator
Elizabeth Wunderlich, CDA, ohserver
Sue Sauer, RDH, observer

Andrew Bronny, DDS, operator

3.
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"Maricopa Technical Community College, Phoeggx Arizona

Mary Fillingham, CDA, coordinator and observer
Karen Valetta, CDA, observer
Ritchard A. Flottman, DDS, operator '

Middlesex County College, Edison, New Jersey

Carnlyn Breeﬁ. CDA, coordinator and observer
:Harmon C. Zacune, DDS, observer
- Arthur Nagy, DDS, operator

Shoréline Communitx College, Sea;tleJ Washington

Barbara Renshaw, RDH, coordinator and observer
Susan Dougal, RDH, observer

Carolyn Johnson, RDH, observer
- Kathy Forbes Lovell, RDH, obse;Ver SRR

Squthern Illinois University, Carbond e, Illinois

o

Mary Edwards Callaghan, Rnﬁt‘coordinator and observer

Melitta T. Ebner, RDR, observer
Josephine M. Leonard, RDH, observer
Jo Ellen Wolaver, RDH, observer
Gerald J.  Mickel, RDH, operator

¥4

\

Universiprof Detroit, Detroit, Michigan

JJvaewman, RDA, coordinator

Jane York, RDH, observer

Nancy Polcyn, RDA, observer

Pam Deshong-Zarb, RDH, observer
Jennifer Dye-Kazanowski, CDA, observer
Diane Gumbrecht, CDA, observer

Dennis Corona, DDS, operator

Gary Bolosa, operator

University of New Mexico, Albuquerque, New Mexico

Clara Miera, CDA, cpordinator and observer
Demaris Wright, RDH, observer
Victor Sandoval, DDS, operator

]

University of Texas, San Antonio, Texas

Jack L. Hardage, DDS, coordinator
{pne D. Carr, RDH, obserwver
Christine A. Leifione, CDA, observer
Claude E. Padgett, PMDS, operator 94



ETS Project Staff

.# & ‘
Many ETS staff membars worked in the Dental Auxiliary Examinatioﬁ Project, -
. - TN
and it seems appropriate to acknowledge their contributions. . .

: Samuel pycchieri.dssisted in the development of the written tests. Susan

Carlson assisted in the development of the pérformance tests. - Amiel Sharoff,
. : N\

»

|
Lee Schroeder, Andre Diaz, Jayme Zi:o-Wheeler, and Jacquelige Hiller did the

!
administrative work of the project Toby Friedmawn participated in the formg~§

S

tive stages of the project. ‘Margaret Browne prepared the pilot #est data for

~.

anialysis, Vickie Tompkins, Helen Tu, and.Ann Cbang'were the computer prog;ammerk _
i . . _
for the analysis of tée data from the pretesk and pilot test.. Marlene Goodisone *»

' L] ) ! l B - .
computed the reading difficulty estimates.” Diane Ervin-Logan and Debbie Zosh

I !

typed the performanée;checklists and, other materials and assitted in the

, “ : .
administrative work. June Thomas, Catherine Snyder, and Norma eqk‘prepared

| )
the manusceipt of this report. v
)
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Daescription of the Examination -

The Proficiency Examination for.Dental Auxiliaries consists of a
written multiple-choice test and performance tests in five competency
areas: ' .

I. Chairside assisting
II. Laboratory procedures
III. Diagnostic aids

IV. Patient cducation

V. Dental therapeutics

’

‘The specific tasks involved in.the performance tests in’ each com-

‘petency area are these: " .

~

I. Chairside assisting

Assisting with restorations
Completing tray setups
Preparing the unit and chair and positioning the patient
Assisting with the preliminary examination of the patient
Assisting with the adminstration.of a local aresthetic
Assisting with the placement and removal of a rubber dam
Assisting with cavity preparation
Assisting with an amalgam and a composite restoration

Surgical scrub and glove

P '

I11. Laboratory procedures
Study cast *\

II1. Diagnostic aids
Taking of vital sigr
Taking an alginate impression for a study cast
Dental radiography

* Charting from dictation

IV. [Patient education -~

Instructing the patient in oral hyglene practices

<

V. Dental therapeutics

Coronal polighing
Polishing of an amalgam restoration -
Placing and removing a periodontal dressing

Four of these tasks will be performed on actual patients: coronal
polishing, dental radiogridphy, alginate impression, and taking of vital™
signs. Manikins will be used for polishing of amalgam restorations and
for all tasks in chairside assisting. The periodontal dressing will be
placed on a person who does not actually have a gingival wound; this
person may be a patient .or someone else who may be available. The per-
formance test in patient education will be done with a patient-actor, or
"programmed patient' - a person who is not actually a patient but has
been trained to respond in a specified way to the examinee. The perfor-
mance test in chairside assisting will require an operator who has been
trained for this examination to follow a specified procedure for the tasks

on the test.

- -.98



All the performance tests (except for the test in charting from dic-
tation) require an observer to record the examinee's performance on a
performance checklist.  The observer also is responsible for preparing
the examining station and, in those tests done with actual patients,
for protecting the patient.

_ Early tryouts of this examination will require two observers for S e
each examinee, to detesrt 'ne Where innconsistencies between observers are
likely to occur. The two obscrvers should observe independently and
mark their checklists separately, witheut communicating with each other
in any way until they have finished marking their checklists.

Personnel Required for the Performance Tests

As the administrator, you will be responsible for recruiting ana training

the observers, the patient-actor, and the operator. You will also .
have to arrange for the proceaures that involve real patients to be »
done under supervision of a dentist. (The dentist need not actually
observe these operations for each patient but must be available to per- .
form a preliminary examination on each patient and to deal with any A
emergencies that may arise.) ' '
) Observers. The number of observers you will need depends on the
‘number of examinecs you intend to test at onestime, since each examinee
must be observed by two observers. (Testing more than one examinee at
a time will make the observers' job easier, allowing them to specialize.)
The observers should be experienced den:al auxiliaries who are thoroughly
familiar with the procedures they will be observing. If possiblie, each
team of two observers should include one instructor and one practitioner.
Every observer should be thoroughly familiar with all the performance
checklists he/she will be using and should practice using them at least
once before observing any actual examinees. Ip addition, each observer
should be given a write-up of the emergency procedures used at your
institution. ‘ . T o ‘ A
. - Operator. The operator for the test in chairside assisting need

not be a dentist, but must be a person who is skilled in the usc of

the handpieze. (A dental student or an expanded-function dental auxiliary

might be a good operator for the test.) The operator must be familiar

with the procedure for *“he test and should practice it at least once,

preferably with the observers, before serving as operator for any actual -

examinee. <

) Patient-actor. The patient-actor for the test in patient education -

must be trained to play the role of the patient in a way that 1is

realistic and consistent with the specifications contained in the patient’s

"program." This person need not have any professional knowledge or

background in any dental occupation, but must be able to learn the

"nrogram'" thoroughly and improvise realistically in case the examinee

asks a question not covered in the program. If possible, the patient

actor should be someone not known to the examinee in real life.
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Dentist on site. Each test site must have a dentist present
during the performance tests that are to be done on actual patients.
The dentist should examine each patient for any contraindications -
to the procedures to be done. If there are any contraindications to
any of the procedures, those procedures should not be done on that -
patient. The dentist shculd also be available to deal with any
emergencies that may occur during the performance tests that involve

The dentist may also serve as one of the observers or as the : o
operator for the test in assisting with restorations, if he/she has
been trained as an observer or operator for the test.

Patients for the Performance Tests

The performance tests in taking of vital signs, taking an alginate
impression, coronal polishing, and dental radiography require actual ‘
patients. You may require each examinee to provide a, patient, or you may
arrange for your institution to provide patients. It is not necessary
to have an examinee do all the above tests on the same patieat, although
it may be convenient to do so. ' '

The patient for the coronal polishing task must have extrinsic
stain but must have all calculus removed before sitting as a patient
for the polishing task. The patient for the dental radiography task
must be a persnon for whom an x-ray series is needed for a valid diagnostic
purpose.

The task of placing a beriodontél dressing does not require an

‘actual patient but does require a person who does not have an actual

gingival wound. This person may be a dental patient or any ogher
person who is available, except another examinee.

_Instructions for the Examinees ' : ‘

Fach examinee should receive a copy of the Advance Instructions to
the Examinee at least two days before the examince takes the tests. In

addition, the observers will have On-site Instructions for the Examinee

for each task in the performance tests. The examinee should not receive
the on-site instructions for any task until 15 minutes before he/she is

to begin that task. '

Administexing, th_Performnnce Tests

The performance tests are intended to be administered separately
from the Written test,ﬁ with the exception of the performance test in
charting from dictation.  This test is to be administered along with the
written test, as described below. : ‘

The order in which the performance tests are given is not important,
except that the alginate impression must be made before the study cast.

"
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You may test more than one examinee at a time, if you find it
convenient. However, each pair of observers can’ observe only one
examinee at a time. Therefore, if you test two examinees at the same
time, you will need four observers, and so on. 1f you decide to test
more than one examiree at a time, you will warnt to avoid having them
work on the same tasks at the same time, since some tasks require

e -—speciai—personne&—%&he—epera&op;_the_patient:aatnzLL__AlsQLWLE_XQH_M_ﬂ e

test more than one examinee at a time, be sure to station the examinees \\¥;:‘__‘
in the operatories in such a way that they cannot watch each other
working. Do not let any examinee watch another examinee taking any of
verformance tests.

Performance Test in Charting from Dictation

The performance test in charting from dictation is to be admin-
_istered along with the written test, using the following procedure.

1. Give each examinee two red pencils, two blue pencils, -
_a copy of the charting answer sheet (with the

anatomical chart -at the top), and-a copy of the examinee's
/> instructions for the performance test in charting from :
~ dictation. !

2. Read the examinee's instructions aloud to the group.
. - N p

3. Play the dictation tape cassette. Make sure all examinees can
hear the tape clearly.

- -

4. Administer the written test. Make sure the examinees do not
hand in their charts along with their written test materials.
5., Give each examinee a copy of the test questions for the perfor-
—— - — — -— - - - .—.- mance- test in_chapting,_which they are to answer on the basis
of their completed charts. o

6. Collect the answer sheets and test booklets for the performance
test in charting. o

You will be provided with two copies of the dictation tape cassette
and also a copy of the script from which the tape was made.
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Materials Needed for the Performance Tests

I. Chairside Aasist;gg

Aésistingﬁwith Restorations

Assisting cart

LY

Premeasured amalgam capsules

Dappen dish or amalgam well

Sqyeeze cloth

Calcium hydroxide base material

Composite restorative material: original containers containing
only aismall amount of base and catalys:t

Mixing pads for calcium hydroxide base and composite material

Spatulas for mixing calcium hydroxide base and composite material

Topical anesthetic :

Varnish

Alcohol-saturated gauze

Manufacturer's instructions for mixing amalgam

‘Manufacturer's instructions for mixing composite material

Manufacturer's instructions for mixing calcium hydroxide base

Triturator (amalgamator), set to proper speed for type of
amalgam to be used, with proper mixing time posted

Lubricant for rubber dam S

Bib and chain

Incomplete tray setup for amalgam restoration

Mat or rack for hand instruments
Saliva ejector

Wedges

Gauze squares

Cotton~tip applicators

Cotton rolls

Cotton pellets: large and small
Articulating paper

Dental floss

Rubber dam, stamped but not punched
Rubber dam napkin

" Incomplete tray setup for composite restoration

Mat or rack for hand instruments : ‘)
Polishing and finishing discs: coarse, medium, and fine
I'inishing strips: fine grit .
Plastic matrix strips

Wedges

‘Gauze squares:

Cotton-tip applicators - S

Cottun rolls

Cotton pellets: large .and small
Articulating paper

Dental floss

9
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Instruments for completing tray setups

Hand instruments:

Amalgam carrier, double-ended

~ Amalgam condenser, double-ended
Gingival margin trimmer, double-ended
Cleoid-~discoid carver

Wedelstaedt: - i T .
Hollenback carver '
Jacquette scaler;Ndouble-ended

Spoon excavator, double-ended

Wax spatula, double-ended . .
Explorers - two (2) each '

Periodontal probe

Small T-burnisher

Mirrors - two (2) each

Plastic instrument (metal)

Composite filling instrument (double-edged, nylon)
Calcium hydroxide placement instrument

Cotton pliers, non-locking

Gold knife or.scalpel with #12 blade mounted

Friction-grip burs of the following types:

Round . ‘

Inverted cone ’
Straight plaincut fissure .
Tapered plaincut fissure

Straight crosscut fissure

Tapered crosscut fissure o
Pear-shaped ‘
Flame-shaped
End-cutting

A composite (12-fluted) finishing bur, a diamond bur, and an
abrasive stone, all friction grip and all in the same shape:
pear-shaped, flame-shaped, or round _

Latch-type burs of the following types: round cutting, inverted
cone, and round fin.shing .

Moores' Mandrel, for latch-type contra-angle

Straight mandrel

Latch-type mandrel with screw head

Bur block y

Slow-speed straight handpiece

Contra-angle (latch-type)

-Bur removal tool

High-speed suction tip

Rubber dam punch

Rubber dam frame, Youngs

Scissors

Rubber dam clamp forceps

Rubber dam clamps for anteriors, bicuspids, and molars - 3 of each

Tofflemire matrix retainer with bands: #1,-#2, #13, #14 - 3 of each

'Aspirating syringe ’ '

Carpules of local anesthetic in their original containers

Needles for syringe
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Surgical Scrub and Glove

=1

Liquid soap or soap in sterile package

Towels ’ \

Packaged sterile surgical gloves (in full range-of sizes)
Fingernail cleaner :

Laboratory Procedures: Studv Cast

" Handbrush

4

-

‘Dental stone -

Manufacturer's instructions for dental stcne
Spatula

Rubber mixing- bowl

Scoop for dental stone :

4 x 4 tile or glass slab, or wax paper

" Vibrator

Lab ‘knife... . s ... .
Model trimmer

.#—d

Diagnostic Aids

Taking of Vital Signs

Stethoscope-

- Blocd pressure cuff

Clock or watch with second hand
Pen or pencil

Taﬁiqg an Alginate Impression for a Study Cast

Alginate impression material - regular and fast set
Manufacturer's instructions for alginate material
Two bowls and spatulas for mixing alginate material
Scoop

Water measure

Impression trays

. Labels or tape for labeling'impression trays

Pencil or pen, disinfected with alcohol
Cloth towels

Dental floss

Wax for bite registration

Lab knife (for trimming wax) ‘
Water bath e
Utility wax (rope wax, periphery wax)

Wax strips (fu~ extending tray)

Mouthwash

Small ruler or gauge marked in millimeters

Mirror

Saliva c¢jector

Emesis " basin
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Dental Radiography .

X-ray film: double film packs and éingle film packs
Bite wing tabs -
Bite block film holders

’

Filn mourts for l4- film periapical series, plus bite wings -~ -~
Lead apron .

Headrest covers |, :

Alcohol-saturated gauze T , .
Dental mirror

+ .
IV. Patient Education . °

Hand mirror

Toothbrushes: both hard and soft, of different.colors (for ease of
identification by.observers)

Dental floss

Dental manikin

Pencils

Paper _ '

N

V. Dental Therapeutics

Coronal Polishing

A slow-speed handpiece that has been properly cleaned, lubricated,
and tested
Prophy angle
Several rubber polishing cups :
All polishing cups must be properly sterilized. ’
Two bristle polishing brushes, properly sterilized
Mirror
Explorer,
Cotton rolls s
Dental floss
Gauze
Vacuum tip
.Saliva ejector
Cotton-tip .applicators
Dishes for. polishing agents
Dish for soaking brush
. Polishing agents - coarse, -medium, and fine; labeled
Tin oxide
Ring holder for polishing agents
Alcohol
Dental tape
Towel
Towel clips
Spatula (for putting polishing agents into cups)
v . Waste disposal sack
Disclosing solution
Dish for disclosir.g solution
Disposable cup
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Polishing of an Amalgam Restoration i

Finishing burs (latch type): " ~
Round: ¥4, #2, #4 '
Flame-shaped: #2, #4 * =
Pear-shaped: #2, 4 ' ’ '

Finishing -stones (latch type): round, flame—shaped and pear-shaped.

Impregnated rubber points g
Mandrel: latch type N
Mounted bristle brush, soft for straight handpiece
Finishing discs: medium and fine
Finishing strips: medium and fine
Mirror -

Explorer -
Cotton rolls

Saliva ejector b :

Dental €loss ‘ . )

" Dental tape : ' . .
Polishing agents: flour pumice and tin oxide
Cups for polishing agents:

~ Placing and Removing a Periodontal Dressing

Periodontal dressing material (non-eugenol)
Surgical powder

Mirror

Explorer

Probe

Plastic instrument .

Curette - .

Cotton pliers & : //
Mixing pad :

Tongue ‘blade . °
Gauze

Petroleum jelly

Saliva ejector

Color transfer applicators
Pen or pencil, disinfected with alcohol
Cotton rolls -

4

Q , .
Charting from Dictation

Cassette player
Red and blue pencils - two of each color for each examinee
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_ Proficiency Examination for Dental
.« Auxiliaries ¢

Advance Instructions to the Examinee

2 -

Description of the Examination

\\\_ JThe Proficiency Examination for Dental Auxiliaries'consists of
., 4 written multiple-choige test and performance tests in filve
competency areas: '

4 * .
. I. Chairside assisting « ‘ K
o, 1I. Laboratory procedures ) -
ITI. Diagnostic aids p— T -

IV. Patient education
V. Dental therapeutics,

The specific tasks involved in the performance tests in each
competency area are these: i

-

I. Chairside assisting
Assisting with restorations

Completing tray setups .
Preparing the unit and chair and positioning the patient .
Assisting with the preliminary examination of the patiemt.
Assisting with the admidistration of a local anesthelic
Assisting with the placement and removal of a rubber dam
Assisting with cavity preparation
Assisting with an amalgam and a composite restoration

Surgical scrub and glove

E I11. Laboratory précedures’ . ’ )
Study cast "
III. Diagnostic aids ' , )
! ‘ Taking of vitdl signs

Taking an alginate impression for a study cast
Dental radiography
Charting from dictation

; iV. Patient education
Instructing the patient in oral hygiene
practicues \

V. Dental therapeutics
Coronal polishing
Polishing of «n amalgam restoration
Placing and removing a periodontal dressing

) !

Your performance on each of these tests will be recorded by
two observers. One of the observers will direct the procedure in

those tests that require it.
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' ) _ . The Performance Tests B . )
‘ ' Chairside Assisting T . : . - T
| . N Y S o . R o) .

, Assisting with Restorations B St .

N .
Your pErformance test in J@sisbing with restorations will consisg,
of the following tasks: ' ,

-

Select instruments to complete partially prepared tray setups ,
Prepare the unit and chair and position the patient ! .
Assist with;the'preliminary examination of the patient . »
Assist with the administration of a local anesthetic i
Assist with the placement and removal of a rubber dam

Assist with cavity preparation :

Assist 'with an amalgam restoration and a composite restoration

The procedu;es that require a patient will be done on a manikin, L
. . * rather than“on an actual patient. Nevertheless, you are to treat the
. manikin as 1f it were a live patient and take all precautions thet vou
‘ would take with a live patient. You will receive a copy of the patient's :
clinical recurd. Read it carefully before you begin the problem. It .
will tell you what specific procedure§lare to be done’. , .

- © To save time, the operator will not actually complete all of the

-y

procedures on the test. ‘Nevertheless, you are to .ssist vith the pro- -
cedures in the same way that you would with a real patient until tha =

olBserver tells you to dc ocherwise. . |

The operator for this test will work righi-handed fruwm a sitti..
position. All iustrument ékchangeé wiil take.place within a transfer
zone outlined by the rubber dam frame. Use the same assisting pro-
cedures that you would use in as. .sting an operator~with whom you have . . T

never worked before. - ) .

»

.

The assisting cart will be prepared lor you. The tray setubs will -

; '3
be partially prepared in advance. You will complese the ss«tups by . . .
selecting and placing instruments. (You ‘'wil) receive instruetione .
telling you how to complete thé setups.) - . -
The equipment used in the test will imclude nun-locying cotton _
pliers, an aspirating syringe, a latch~type comtra-angle, and a Youngs ' &
rubber dam f{rame. =
. : Manufacturer's instructions will be available for you Lo use in ' .
preparing materials., You will mix the amilgam {rom oremeasured capsudes, . l
using a triturator. : - ‘ o =
The rubber dam will be placed by the following procedure:, » -
1. Assistant punches holes ip rubber dam. . : BRI
2. Operator places rubbér .dam clamp on anchor tooth. : f "
3. Operator places rubber dam. _ - -
4{ Ass,i;: t places rubber dam napkin. . . )
%  Opet¥hgor stretches rubber dam cver anchor tooth aud clamp i_
and over tooth farthest away from anchor tooth. )
6. Assistant licates anchor tooth with.floss to hold dam in place.
7. Assistant places rubber dam on frame. ) -
8. Operator passes dam between patient's contacts. . =
9. Operator places an additional rubhber dam clamp. : . A\
o 10. Operator inverts rubber dam. Ny .
'£1{U: . . .lfjé; . . | -




Surgical Scrub and Glove »

This test requires you to perform a surgical scrub and glove. °

- . -~
\ . .V

‘}
Laboratory Procedures: Study Cast '
For this test you will pour and trim a study cast from an alginate
_impression, using the following procedure:
1. Pour the cast in dental stone, using a single-pour technique.
2. Jdbout three minutes after pouring the cast, perform a "bench
' trim," using the lab knife to cut away most of the excess
material before it hardens. .
3. About one hour after pouring the cast, finish the trimming
. of the cast using the model trimmer.
(Eetween steps 2 and 3 you will ‘be taking other performance tests.)
Diagnostic Aids .
'S
Vital Signs | - | | )
For this test you will take the patient's pulse, note the patient's ’
respirations, and take the patient's blood pressure, using a stethoscope
and blood pressure cuff, '
. . : L 4
Taking an Alg xnate Impression for a Study Cast '
, For this test you will make an alginate impression’ for a study
. cast on a live patient.. You will take impressions upper and
Y lower arches. You will also take a wax bite. You are to assume
. that the patient has never had an alginate impression taken before.
L] o 0 . " . .
Dental Radiography
- % .. ’ .f‘.
‘o For this test you will expose and mount a full mouth series

., consisting of 14 periapical films and bite wings. You may use
cither blsecting of paralleling technique. Bite blocks will be pro-.
vYded, but you mdy .bring another type of f£ilm holder and use it instead.
You will have'30 minutes to make the exposures. .
V 4K 4

-
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Charting from Dictation

This performance test in charting from dictation does not
require you to use a particular charting system., You may use what-
ever system you are familiar with. You are not being tested in the
use of a particular formal system, but on your effectiveness at
recording information about a patient's dental condition and inter-
preting what you have recordud. The test will be given in two parts:

1. You will receive red and blue pencils to use in

charting. You will also receive a sheet containingjiblank
charts of two types: anatomical and schematic. Yo may
use whichever chart you prefer. You will listen to a tape
recording of a dentist dictating information to be charted.
While you listen to the tape recording, you will record the
information on your chart.

2. You will be given a series of questions based on the
information contained in‘the tape recording. Using your
chart, you will answer these questions from.the information
you have recorded on thepchart. '

You will be taking other tests in between parts 1 and 2 of this

test. Make sure to keep your chart until you have completed parts 2
of this test. ¢ '

[N

Patient Educadtion o~ °

This test is a test of your ability to conduct a patient edu-
cation session that 'will improve the patient's oral hygiene practices.
The patient's dental chart and history form will be provided. Your
task is to identify the patient's dental problems that can he helped
by home care and to instruct the patient in the necessary oral
hygiene procedures.™ It will he up t> you to decide what to teach
the patient and how to teach it. Pencils, paper, tocthbrushes,
dental fless, a hand mirror, and a dental manikin will be provided.
You will have 20 minutes for this test.

Dental Therapeuticsxs '

-Coronal Polishing

This test will be done on a live patient. Any calculus will have
been removed prior to the test’. You will polish the patient's teeth
and remove any extrinsic stain. You will be evaluated on the polishing
of two quadrants. The observer will tell you which two quadrants to
polish for evaluation. You will not be permitted to use a disclosing
agent. You will have 29 minutes to complete the polishing. o

Polishing an Amalgam Restofat§on

For this test you will polish an amalgam restoration in a manikin.
You will have 10 migutes to polish the restoration.

'. . A1
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Placing and Removing a Periodontal Dressing

This test will be given in two parts. In the first part you
will pldce a periodontal dressing and instruct the patient in
postoperative care. In the second part you will remove the dressing
and instruct the patient in postoperative care. The two parts will
be separated by 30 minutes or more, during which time you will be

- taking other performance tests, You will have 15 minutes to mix,
Place,andhsrim the dressing and 5 minutes to remove It.

.

-
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Proficiency Examination for Dental Auxillaries

General Instructions for Performance Test Observers

Description of the examinétion

.

The Proficiency Examination for Dental Auxiliaries consists of °
written tests and performance tests in five general areas orf dental
auxiliary work: chairside assisting, laboratory procedures, diagnostic
aids, patient education, and dental therapeutics. The purpose of the
performanee tests is to test what the writteh tests cannot adequately
test: the examinee's skills and procedures in actually performing a
selection of important tasks.®

The specific tasks involved in ;he performance tests in each
competency area are these:

o

I. Chairside assisting -
Assisting with restorations .
Completing tray setups
_ Preparing the unit and chair and positioning the patient
Assisting with the preliminary examination of the patient

Assisting with the administration of a local anesthetic

Assisting with the placement and removal or“a—rnbber dam

Assisting with cavity preparation
Assisting with an amalgam and a composite restoration

.Surgical scrub a:d glove :

‘ \d
11. Laboratory procedures - . -
Study cast e

-III. Diagnostic aids
Taking of vital signs
Taking an alginate impression for a study cast
Dental radiography , -
Charting from dictation

1v. Patiunt_uducntjon
Instructing the patient in oral hygiecne
practices :

V. Dental therapeutics
Coronal polishing
Polishing of an amalgam restoration
Placing and removing a periodontal dressing



General Instructions )
Observers -2-

Four of these tasks will be performed on actual patients: coronal
pclishing, dental radliography, alginate impression, and taking of vital
signs. Manikins will be used for polishing of amalgam restorations and
for all tasks in chairside assisting. The periodontal dressing will be
placed on a person who does not actually have a gingival wound; this
person may be a patient or someone else who may be available.’ The
performance test in patient education will be done with a patient-actor,
or "programmed patient” - a person 4ho -is not actually a patient but has
been traii.ed to respond in a specified way to \he examinee. The perfor-

) mance test in chairside assisting will require ana operator who has been
trained for this examination to follow a specified procedure for the
tasks on the test. : -

The performghhe tests have been constructed to test both the
procedure the examinee uses and the results the examinee obtains.
Although results are what matters on the job, there a~e important
reasons for testing the examinee's procedures as well. The axaminee

. °may be using-a procedure that snvolves a risk of hamm to the patient,
or ore that is wasteful and inefficient, or one that will not produce
consistently good results. . ~

Administering the performance tests

_— . Fairness requires that all examinees take the test under conditions.

T that are ds nearly the vame as possible. As the observer, you will be
responsible for preparing the equipment and materials—for i
You will receive printed observer's instructions for each test, including
instructions for preparing the equipment. Please follow the instructions
closely. If the instructions are not clear on some points, decide what ‘
to do on the basis of your own knowledge of dental auxiliary practice and
instruction. C :

te

[ad

For: each task on the .erformance tests, the observers will have a
set of on-site instructions to the examinee . Give these instructions
to the examinee just before he/she begins the task and collect them as

~soon as the examinee has {inished the task. Do not let the examinee
keep the on-site instructions for any of the tasks,

-

N
-

~ Observing the examinee's performance

Your main job as an obsecrver is to observe and record the examinee's
actions in performing each task. To help you do this job you will have

a performaace checklist, which lists a number of specific things the
examinee should do. As you. watch the examinee, you will check spaces on
the checklist marked o es" qr ''no'. to indicate whether the examinee did”
or did not do =ach specific thing. (In some cases you will also be.
asked to record other types of specific information on the cirecklist.)

In general, the examinee is not required to do the things on'the check-
list 4in the order in which they appeayr on the éhecklist. When it is
important that the examinee do one thing before dcing another, the
checklist will say so. However, the examinee is expected actually to
perform all actions specified on the checklist. ~If the examinee begins .
to tell you what he/she would do instead of actually doing it. tell the
‘examinee to gg_the.thingé he/she is describing. )

-
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General Instructions
Observers o -3=-

To do your job effectively you will need to be thoroughly familiar

with each performance checklist you will be using, so that you will

' . know what to watch for and where to record what you have observed. The
best way to become familiar with a performance checklist is to read it
carefully and then practice using it, by having someone qitually do the
task while you observe and record his/her performance. You should also
be familiar with the instructions to the examinee and with any other
printed materials used in the test. '

You should do your best to avoid giving the examinee any "feedback"
on ‘his/her perfdrmance during the test. Try not to indicate - by word,
pesture, or facial expression - whether the examinee is doing things right

or wrong. (Exception: in certain cases'you may have to stop the examinee,
to prevent a risk of harm to'the patient.; )

o

oy

For some administrations of this test there will be two observers
witching at the same time. In these cases it is important that the two .
observers complete their checklists independently. If you are working
with another observer, do not look at the other observer's checklist
until you have completed yours. Do not exchange information or opinions
with the other observer until you have finished marking' your checklist.
Once vou have finished marking your checklist and have looked at the -

.-

+ other observer's checklist or discussed the examinee's performance, do
hot change any marks you have made.
» 3 -

For some experimental administrations-of these tests you will also
be asked to make’a judgment of the examinee's performMce of each task
as being adequate or inadequate. These judgments are not part of the

. test, but will be used to provide interpretive data to test users. .

' Remember that, you are not being asked to apply the highest professional
standards of proficiency - only to judge whether the examinee's per-
formance would be adequate in a dental office or clinice '

-Several of the performance tests contain checkpoints stating,
"Examinee uses aseptic technique . .. ." These checkpoints refer to the- -
prevention of cross-contamination. However, 1if cross-contamination occurs
because the examinee has neglected to disipfect a surface and this omission
hiag ulready been noted on the dhechist, do not count the same .error

against. the examinee in’evaluating aseptic technique. ¢

Protection of the paticnt

AS an vbserver, you are responsible for protectiun of the patient
~during those tasks to be done on ‘actual patients. The observer's
instructions include procedures for safeguarding the patient. Some of
these procedures are also printed on the performance checklists as a
reminder to vou, Bo not let the examinee use anv procedure that
endangers the patient.. I{ the examineo starts to do something that
endangers the patient, stop the examinee, correct the error, mark

your checklist, and then tell. the examinee to- proceed.
. .(l

e
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Performance Test in Assisting with Restorations

Instructions to the Operator

- - —~~

You will be serving as the operator in a clinical performance
test in chairside assisting. The "patient" for this test will be a
manikin. However, th. examinee is to treat the manikin as if it were
a real patient and to observe all precautions that would be appropriate
. with a live patient., You should do the same, except for the actual
placement of restorations (as explained below.) The examinee's tasks
will include assisting with : . cavity preparations.

-
’ . o

These preparations may be partly completed .n advance, to save testing
time. They may be preparations that were completed and partially
restored during the testing of a previous examinee, as long as they
contain enough excess material to test the exaninee's ability to use
&uc%}on to remove debris from the work area. :

Part of this test involves assisting with an amalgam restoration
and a composite restoration. Since the purpose of the exercise is to
test the assistant's skills, it is not necessary to finish these res-
rorations._ To save time, the operator should place only one increment
of amalgam and should not wait for the compdsite matertal to cure.

>

Part of this test involves assisting with -the placement and
rémoval of a rubber dam. It may-be necessary to lubricate the patient's
tecth in order to place the dam. If the dam tears, disregard the tear
.and proceed, unless the tear is large enough to interfere with the
cavity preparation or restoration process.. ; , '
& . . 4 . . !
Procedures

u

N In a test of this type, it is important that®all operators fbllow
the same sequence of operations. The operator will work right-handed,
from a sitting position. Bur changes will be made by the assistant,
who will retrieve the handpicce, ‘change burs, and deliver the handpiece.

Ideally, the operator should maintain fulcrums on the “patient"
. during the transfer of instrments. However, some operators may find
this procedure difficult. In any case, all instrument exchanges for

this test must he made within a transfer zone outlined by the rubber dam
frame.
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The assistant's performance in this test will be recorded by obs?rvers
using a performance checklist. The observers will check the examinee’s
performance of each instrument exchange and preparation and delivery _
of materials. Each time instruments are exchanged, the observers must
observe the exchange, then mark their checklists. The procedure has
been standardized, so that all assistants taking this test will be
tested on the same sequence of instrument excha=ges. For these
reasons, the entire procedure will be directed by one of the ohservers,
who w;ilvxgll the examine which instruments to deliver to you.

Some types of.errors by the assistant are difficult for anyone

but the operatur to detect. Patt of your job is to make these
errors observable: :

1. If the assistant delivers the wrong instrument, say
"No, this is a ;s I need a N
(The same applies to burs, finishing discs, etc.)

2. If the assistant delivers the instrument to you in an
incorrect or awkward position, look at the observers
to make sure they are watching and shift the imstrument
to the correct position. The same applies to the
syringe, the handpiece, etc. If you need to turn
the barrel or the needle on the syringe, make sure .
that the observers can see you do it.

. ORE

Each time the examinee delivers an ipstrument to you, simulate
working with it while the obsétvers are marking their checklists.
Continue to simulate working with the instrument until the observer's
next command to the examinec. Because the observers will be directing
the procedure, you do not need to remember the exact sequence of
instrument transfers. You need only check to see that the examinee -
delivered the instrument or material specified by the observer.

You should avoid giving the eraminee any additional information
not given by the observer directing the procedure, (For example,
do not tell the examinee what size holes to punch in the rubber dam.)
" Before you enter the operatory, the examinee will prepare tray
setups, prepare the unit and chair, and seat the "patient", )
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Rubber dam procedure

«»

-

The procedure for placing the rubber dam will be as

n~wh -

O oo~y O

It

tion of the rubber dam.

Assistant punches holes in dam.
Operator places clamp on tooth.
Operator places rubber dam,
Assistant places rubber dam napkin.,

Operator stretches dam over ~ clamp
tooth. ’
Assistant ligates tooth with floss.

L3

Assistant places rubber dam on frame.
Operator passes dam between patient's contacts.
Operator inverts rubber dam.

follows:

and over

may be necessary to lubricate the manikin's teeth for installa-

If the rubber dam tears, the operator should

continue with the procedure unless the tear is so large as to interfere.

The ptrocedure for removing the rubber dam will be as follows:

1.
2.

4.

Operator removes rubber dam clamp.
Operator cuts rubber dam with scissors.

.—.'.._._3._ Operator removes rubber dam and frame.

Operator checks rubber dam for missing fragments., ~ ~—
5. " Operator examines patient with mirror and explorer.
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