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Presentation ObjectivesPresentation ObjectivesPresentation ObjectivesPresentation Objectives
PBMT ExamPBMT Exam

Outline the history of the PBMT Outline the history of the PBMT 
examexam
Discuss the recent update to the Discuss the recent update to the 
PBMT examPBMT examPBMT examPBMT exam
Review challenges associated with Review challenges associated with 
the examthe examthe examthe exam
Give a glimpse of the exam’s futureGive a glimpse of the exam’s future



Time Line for PBMT Exam ProcessTime Line for PBMT Exam Process
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1990 ABCA Job Analysis1990 ABCA Job Analysisyy
• 1996 demographics for PMBT 
• Rating scales (task categories)g ( g )
• Content areas for competency 

exam
• 56 tasks surveyed• 56 tasks surveyed
• Task frequency vs. criticality
• 43 tasks both frequent and 

iti lcritical
Informed by: 

American Psychological Association
Standards for educational and psychological 
tests

Equal Employment Opportunity Commission
Uniform guidelines on employee selection 
procedures





Designing a TestDesigning a Test
•• What to testWhat to test

•• Concerned with minimal KSAsConcerned with minimal KSAs
M t b j bM t b j b l t d killl t d kill•• Must be jobMust be job--related skillsrelated skills
•• Critical incident analysisCritical incident analysis

•• Legal issuesLegal issues
•• to avoid discrimatory practices the test must be shownto avoid discrimatory practices the test must be shown•• to avoid discrimatory practices, the test must be shown to avoid discrimatory practices, the test must be shown 

to be jobto be job--relatedrelated

•• How to test? Method?How to test? Method?
•• Sound instruments and proceduresSound instruments and procedures
•• Integrity of testing processIntegrity of testing process
•• Use and interpretation of testUse and interpretation of test

Fortune Jim C and Associates 1985 Chapter 2 Guidelines for developing and using aFortune, Jim C., and Associates. 1985. Chapter 2. Guidelines for developing and using a 
licensure test. In Understanding testing in occupational licensing. Jossey-Bass 
Publishers: San Francisco.



Testing in Professional and Occupational Testing in Professional and Occupational 
CredentialingCredentialingCredentialingCredentialing

•• Testing information aids in personnel decisionTesting information aids in personnel decision--
makingmakingmakingmaking

•• Content may cover various domains of Content may cover various domains of 
knowledge skills abilities traits dispositionsknowledge skills abilities traits dispositionsknowledge, skills, abilities, traits, dispositions, knowledge, skills, abilities, traits, dispositions, 
and valuesand values

•• Occupational tests may be used to “screen in”Occupational tests may be used to “screen in”Occupational tests may be used to screen in  Occupational tests may be used to screen in  
individuals individuals 

•• OnOn--going use of credentialing tests allows the going use of credentialing tests allows the g g gg g g
accumulation of data within the test’s contextaccumulation of data within the test’s context

•• Test users may wish to make an inference from Test users may wish to make an inference from 
test results to some future job behavior or test results to some future job behavior or 
outcomeoutcome



MACMACMACMAC
“Minimal acceptable candidate”“Minimal acceptable candidate”

•• Education?Education?
•• Training?Training?Training?Training?
•• Employment?Employment?
•• Experience?Experience?

•• Caseload?Caseload?Caseload?Caseload?
•• Employment references?Employment references?



Exam Content OutlineExam Content Outline
19961996 2001 J b A l i2001 J b A l i 2007 P d2007 P d19961996--2001 Job Analysis2001 Job Analysis 2007 Proposed2007 Proposed

1.1. Basic science (5%): Terminology, Basic science (5%): Terminology, 
principlesprinciples

22 H t l (12 6%) T i lH t l (12 6%) T i l

1.1. Environmental factors (  % ): Environmental factors (  % ): 
Sterility, vocabulary, team Sterility, vocabulary, team 
behaviorsbehaviors2.2. Hematology (12.6%): Terminology, Hematology (12.6%): Terminology, 

principles, blood components, principles, blood components, 
coagulation, sequestration coagulation, sequestration 

3.3. General knowledge (27.4%): General knowledge (27.4%): 
M hi di bl tM hi di bl t

2.2. Equipment and disposables (  %): Equipment and disposables (  %): 
Machines, principles, disposables, Machines, principles, disposables, 
operation, applicationsoperation, applications

33 P ti t d ( %)P ti t d ( %)Machines, disposables, components, Machines, disposables, components, 
circuits, setcircuits, set--upup

4.4. Preoperative preparation (20.7%): Preoperative preparation (20.7%): 
Machines, disposables, componentsMachines, disposables, components

3.3. Patient care procedures (  %): Patient care procedures (  %): 
Body of knowledge, AABB, FDA, Body of knowledge, AABB, FDA, 
JCAHO, OSHA, clinical guidelines, JCAHO, OSHA, clinical guidelines, 
contraindicationscontraindications

445.5. Intraoperative (17.7%): Salvage, Intraoperative (17.7%): Salvage, 
process, wash, QC, product, process, wash, QC, product, 
transfer, filtration, infuse, documenttransfer, filtration, infuse, document

66 Postoperative (4 5%): VacuumPostoperative (4 5%): Vacuum

4.4. Critical incidents (  %): Body of Critical incidents (  %): Body of 
knowledge, diagnose, knowledge, diagnose, 
troubleshoot, critical incident troubleshoot, critical incident 
response, communicationresponse, communication

6.6. Postoperative (4.5%): Vacuum, Postoperative (4.5%): Vacuum, 
termination, circuit, machinestermination, circuit, machines

7.7. Troubleshooting (4.6%)Troubleshooting (4.6%)
8.8. Pheresis (7.6%)Pheresis (7.6%)8.8. Pheresis (7.6%)Pheresis (7.6%)



KSAsKSAsKSAsKSAs
Job domain analysisJob domain analysis

•• KnowledgeKnowledge
•• SkillsSkills
•• AbilitiesAbilities•• AbilitiesAbilities
•• Critical incident theoryCritical incident theory



Perioperative Blood Management Technologist [PBMT]Perioperative Blood Management Technologist [PBMT]

Job Domain AnalysisJob Domain Analysis
Theoretical Hierarchical Construct for K/S/A for Competency ExamTheoretical Hierarchical Construct for K/S/A for Competency Exam

Critical Critical 
I id tI id t

Patient Care Patient Care 
P dP d

Equipment / Equipment / 
Di blDi bl

Environmental Environmental 
F tF t

Design and practice Design and practice 
team drills for critical team drills for critical 
incidents [4.5]incidents [4.5]

Suggest changes to and Suggest changes to and 
author clinical procedure author clinical procedure 
guidelines [3.5]guidelines [3.5]

Application and Application and 
operation of operation of 
equipment [2.5]equipment [2.5]

Assertiveness, lead team Assertiveness, lead team 
when required [1.5]when required [1.5]

IncidentsIncidentsProceduresProceduresDisposablesDisposablesFactors Factors 

Communication with Communication with 
team during critical team during critical 
incident and crisis incident and crisis 
management [4.4]management [4.4]

Follow guidelines Follow guidelines 
recognizing recognizing 
contraindications and contraindications and 
exceptions [3.4]exceptions [3.4]

Follow manufacturer Follow manufacturer 
instructionsinstructions--forfor--use use 
and assembly [2.4]and assembly [2.4]

Integration into surgical Integration into surgical 
team and participate in  team and participate in  
care planning and quality care planning and quality 
management [1.4]management [1.4]

Diagnose, Diagnose, AABB (FDA, JCAHO) AABB (FDA, JCAHO) Principles of Principles of Social structure and Social structure and 

Respond correctly to Respond correctly to 
critical incidents and critical incidents and 
emergencies [4.3]emergencies [4.3]

Follow guideline Follow guideline 
indications for use and indications for use and 
record keeping [3.3]record keeping [3.3]

Disposable supplies Disposable supplies 
and interface with and interface with 
hardware [2.3]hardware [2.3]

InterInter--team member  team member  
communication and communication and 
patient privacy [1.3}patient privacy [1.3}

Body of medical Body of medical Body of medical Body of medical Hardware and Hardware and Rules for sterile Rules for sterile 

g ,g ,
troubleshoot, and troubleshoot, and 
report critical report critical 
incidents [4.2]incidents [4.2]

( , )( , )
standards and guidelines standards and guidelines 
[3.2][3.2]

pp
operation for operation for 
equipment [2.2]equipment [2.2]

vocabulary of qualityvocabulary of quality--care care 
surgical teams [1.2]surgical teams [1.2]

knowledge [4.1]knowledge [4.1]knowledge: physiology, knowledge: physiology, 
pharmacology [3.1]pharmacology [3.1]

device technical device technical 
knowledge [2.1]knowledge [2.1]

environment: OSHA, environment: OSHA, 
CDC training [1.1]CDC training [1.1]

Riley: April 2008Increasing complexity, proficiency and difficulty



Critical incidents in perioperative Critical incidents in perioperative 
autologous blood management (PABM)autologous blood management (PABM)autologous blood management (PABM)autologous blood management (PABM)

Contamination of sterile field and circuit Contamination of sterile field and circuit 
componentscomponents

•• SetSet--up contaminationup contamination

Equipment failureEquipment failure
•• Cell washing devicesCell washing devices
•• Platelet concentration devicesPlatelet concentration devicesSetSet up contaminationup contamination

•• Contamination during cell Contamination during cell 
processingprocessing

•• Bacteremia (1)Bacteremia (1)
Record keeping errorsRecord keeping errors

•• Record entry errorRecord entry error

•• Platelet concentration devicesPlatelet concentration devices
•• Rapid infusion devicesRapid infusion devices
•• Blood warming devicesBlood warming devices

Circuit disposable component failureCircuit disposable component failure
•• Shed blood reservoirShed blood reservoir•• Record entry errorRecord entry error

•• Record entry omissionRecord entry omission
•• MisMis--label autologous blood productlabel autologous blood product
•• Quality indicator failure (2)Quality indicator failure (2)

HemolysisHemolysis

•• Cell washing bowl or chamberCell washing bowl or chamber
Circuit blood line separationCircuit blood line separation

•• Blood sprayBlood spray
•• Blood lossBlood loss

S i l i iS i l i i
yy
•• Wrong cell wash solutionWrong cell wash solution
•• Wrong heparin drip solutionWrong heparin drip solution

Inadequate deInadequate de--airing of anesthesia red cell airing of anesthesia red cell 
infusion baginfusion bag

•• Accidental venous air infusionAccidental venous air infusion

Special patient management requirementsSpecial patient management requirements
•• Partial cell washing bowl volume Partial cell washing bowl volume 

(2, 4)(2, 4)
•• Massive red blood cell and platelet Massive red blood cell and platelet 

loss (5)loss (5)
M i l t i dM i l t i dAccidental venous air infusionAccidental venous air infusion

Medication errorsMedication errors
•• Wrong anticoagulant drugWrong anticoagulant drug
•• Wrong anticoagulant drug doseWrong anticoagulant drug dose
•• Wrong anticoagulant drip solutionWrong anticoagulant drip solution

•• Massive plasma protein and Massive plasma protein and 
clotting factor lossclotting factor loss

•• Pediatric patients (6)Pediatric patients (6)
•• Jehovah Witness (7)Jehovah Witness (7)
•• Cancer patient (8)Cancer patient (8)

Allergic reactionsAllergic reactions
•• Anaphylactic reaction (3)Anaphylactic reaction (3)

•• Cesarean patient (9, 10)Cesarean patient (9, 10)
•• Liver transplant patientLiver transplant patient



Critical incidents in perioperative Critical incidents in perioperative 
autologous blood management (PABM)autologous blood management (PABM)autologous blood management (PABM)autologous blood management (PABM)

ReferenceReference
1.1. Shindo S, Matsumoto H, Kubota K, Kojima A, Matsumoto M. Temporary bacteremia due to Shindo S, Matsumoto H, Kubota K, Kojima A, Matsumoto M. Temporary bacteremia due to 

intraoperative blood salvage during cardiovascular surgery. intraoperative blood salvage during cardiovascular surgery. Am J Surg. Am J Surg. 2004;188(3):2372004;188(3):237--239.239.
2.2. Hansen E, Bechmann V, Altmeppen J, Wille J, Roth G. [Quality assurance in blood salvage Hansen E, Bechmann V, Altmeppen J, Wille J, Roth G. [Quality assurance in blood salvage 

and variables affecting quality][Article in German]. and variables affecting quality][Article in German]. Anasthesiol Intensivmed Notfallmed Anasthesiol Intensivmed Notfallmed 
Schmerzther. Schmerzther. 2004;39(9):5692004;39(9):569--575.575.

3.3. Covin R, Ambruso D, England K, et al. Hypotension and acute pulmonary insufficiency Covin R, Ambruso D, England K, et al. Hypotension and acute pulmonary insufficiency 
following transfusion of autologous red blood cells during surgery: a case report and reviewfollowing transfusion of autologous red blood cells during surgery: a case report and reviewfollowing transfusion of autologous red blood cells during surgery: a case report and review following transfusion of autologous red blood cells during surgery: a case report and review 
of the literature. of the literature. Transfus Med. Transfus Med. 2004;14(5):3752004;14(5):375--383.383.

4.4. Serrick C, Scholz M. Partial bowls using the Haemonetics Cell Saver 5: does it produce a Serrick C, Scholz M. Partial bowls using the Haemonetics Cell Saver 5: does it produce a 
quality product? quality product? J Extra Corpor Technol. J Extra Corpor Technol. 2005;37(2):1612005;37(2):161--164.164.

5.5. Drummond J, Petrovitch C. Intraoperative blood salvage: fluid replacement calculations. Drummond J, Petrovitch C. Intraoperative blood salvage: fluid replacement calculations. 
A h A lA h A l 200 100(3) 64200 100(3) 64 649649Anesth Analg. Anesth Analg. 2005;100(3):6452005;100(3):645--649.649.

6.6. Weldon B. Blood conservation in pediatric anesthesia. Weldon B. Blood conservation in pediatric anesthesia. Anesthesiol Clin North America. Anesthesiol Clin North America. 2005; 2005; 
23(2):34723(2):347--361.361.

7.7. Nieder A, Simon M, Kim S, Manoharan M, Soloway M. Intraoperative cell salvage during Nieder A, Simon M, Kim S, Manoharan M, Soloway M. Intraoperative cell salvage during 
radical prostatectomy: a safe technique for Jehovah's Witnesses.radical prostatectomy: a safe technique for Jehovah's Witnesses. Int Braz J Urol.Int Braz J Urol.radical prostatectomy: a safe technique for Jehovah s Witnesses. radical prostatectomy: a safe technique for Jehovah s Witnesses. Int Braz J Urol. Int Braz J Urol. 
2004;30(5):3772004;30(5):377--379.379.

8.8. Nieder A, Manoharan M, Yang Y, Soloway M. Intraoperative cell salvage during radical Nieder A, Manoharan M, Yang Y, Soloway M. Intraoperative cell salvage during radical 
cystectomy does not affect longcystectomy does not affect long--term survival. term survival. Urology. Urology. 2007;69(5):8812007;69(5):881--884.884.

9.9. Waters J, Lukauskiene E, Anderson M. Intraoperative blood salvage during cesarean delivery Waters J, Lukauskiene E, Anderson M. Intraoperative blood salvage during cesarean delivery 
i ti t ith b t th l i i t dii ti t ith b t th l i i t di A th A lA th A l 2003 97(6) 18082003 97(6) 1808 18091809in a patient with beta thalassemia intermedia. in a patient with beta thalassemia intermedia. Anesth Analg. Anesth Analg. 2003;97(6):18082003;97(6):1808--1809.1809.

10.10. Fong J, Gurewitsch E, Kang H, Kump L, Mack P. An analysis of transfusion practice and the Fong J, Gurewitsch E, Kang H, Kump L, Mack P. An analysis of transfusion practice and the 
role of intraoperative red blood cell salvage during cesarean delivery. role of intraoperative red blood cell salvage during cesarean delivery. Anesth Analg. Anesth Analg. 
2007;104(3):6662007;104(3):666--672.672.



Testing for CredentialingTesting for Credentialing
•• Certification is widely used to indicate that a person Certification is widely used to indicate that a person 

has certain specific skills or knowledge which are has certain specific skills or knowledge which are 
only part of their occupationonly part of their occupationonly part of their occupationonly part of their occupation

•• Certification tests provide the public with a Certification tests provide the public with a 
dependable mechanism for identifying practitioners dependable mechanism for identifying practitioners 
who have met particular strict standards: educationalwho have met particular strict standards: educationalwho have met particular strict standards: educational who have met particular strict standards: educational 
requirements, supervised experience and other requirements, supervised experience and other 
specific criteriaspecific criteria
V lid ti f d ti li t t d d i lV lid ti f d ti li t t d d i l•• Validation of credentialing tests depends mainly on Validation of credentialing tests depends mainly on 
contentcontent--related evidence related evidence –– often on the judgments often on the judgments 
that the test adequately represents the content that the test adequately represents the content 
domain of the occupationdomain of the occupationdomain of the occupationdomain of the occupation

•• Defining the minimum level of knowledge and skill Defining the minimum level of knowledge and skill 
required for licensure or certification is one of the required for licensure or certification is one of the 

t i t t diffi lt t k f i tht i t t diffi lt t k f i thmost important difficult tasks facing the most important difficult tasks facing the 
credentialing boardcredentialing board



SMEsSMEs
Subject matter expertsSubject matter experts

•• Are qualified and their credentials are Are qualified and their credentials are 
knownknown

•• Role in processes: SMEsRole in processes: SMEs
•• Define the context and content for the Define the context and content for the 

employment examemployment exam
•• Write test itemsWrite test items
•• Evaluate test itemsEvaluate test items
•• Maintain the test item data bankMaintain the test item data bank



Reliability vs. ValidityReliability vs. Validity
• Exam reliability

• Exam will yield same results when givenExam will yield same results when given 
repeatedly
• Item discrimination, difficulty, distraction, 

Cronbach α K-R 21 Rasch analysis methodsCronbach α, K-R 21, Rasch analysis methods 

• Exam validity [Cureton, 1951]
• How well the test serves the purpose for which it• How well the test serves the purpose for which it 

is designed
• Correlation between test scores and “true 

it i ”criterion” scores



Exam Reliability and ValidityExam Reliability and ValidityExam Reliability and ValidityExam Reliability and Validity
It is NOT about the examIt is NOT about the exam

“Before pursuing the discussion of reliability and “Before pursuing the discussion of reliability and 
validity, two points need to be made: validity, two points need to be made: 

11 E i ti ith li bl lidE i ti ith li bl lid1.1. Examinations are neither reliable nor valid; Examinations are neither reliable nor valid; scoresscores
from examinations may be reliably or validly from examinations may be reliably or validly 
interpreted. interpreted. 

2.2. Examination scores are used to make decisions; Examination scores are used to make decisions; 
the the decisionsdecisions may be reliable and/or valid. may be reliable and/or valid. 
N t th t it i ibl f d d i i t b li blN t th t it i ibl f d d i i t b li blNote that it is possible for scores and decisions to be reliable Note that it is possible for scores and decisions to be reliable 
without being valid.”without being valid.”

Fortune, Jim C., and Associates. 1985. Chapter 4. Determining reliability and validity ofFortune, Jim C., and Associates. 1985. Chapter 4. Determining reliability and validity of 
licensure examinations. In Understanding testing in occupational licensing. Jossey-Bass 
Publishers: San Francisco. p 66.



Validation of PBMT Knowledge ExamValidation of PBMT Knowledge Exam
Four C's of ValidityFour C's of ValidityFour C s of ValidityFour C s of Validity

CONTENT:CONTENT: Review and update the job analysis or role delineation for 
the PBMT The anal sis sho ld be re ised e er 4 5 ears The role ofthe PBMT. The analysis should be revised every 4-5 years. The role of 
the PBMT is not relatively new and but is undergoing some change. 
The job analysis provides the basis for the exam specifications, and is 
essential to a legally-defensible exam.

CRITERION:CRITERION: Correlate performance on the certification - knowledge 
exam with available criteria of success, e.g. experience, education, and  
performance ratings.

CONSTRUCT:CONSTRUCT: Examine and describe the nature of "competence" for a 
PBMT using factor analyses, or other construct analysis techniques.

CONSEQUENCES:CONSEQUENCES: What are the implications or outcomes of theCONSEQUENCES:CONSEQUENCES: What are the implications or outcomes of the 
current examination practices?  Who does the exam select?  Which, if 
any, PBMTs does the exam favor? Who are we keeping out of the 
profession or job?

Riley J, D’Costa A. 2006



Perioperative Blood Management Technologist [PBMT]Perioperative Blood Management Technologist [PBMT]

Job Domain AnalysisJob Domain Analysis
Theoretical Hierarchical Construct for K/S/A for Competency ExamTheoretical Hierarchical Construct for K/S/A for Competency Exam

Critical Critical 
I id tI id t

Patient Care Patient Care 
P dP d

Equipment / Equipment / 
Di blDi bl

Environmental Environmental 
F tF t

Design and practice Design and practice 
team drills for critical team drills for critical 
incidents [4.5]incidents [4.5]

Suggest changes to and Suggest changes to and 
author clinical procedure author clinical procedure 
guidelines [3.5]guidelines [3.5]

Application and Application and 
operation of operation of 
equipment [2.5]equipment [2.5]

Assertiveness, lead team Assertiveness, lead team 
when required [1.5]when required [1.5]

IncidentsIncidentsProceduresProceduresDisposablesDisposablesFactors Factors 

Communication with Communication with 
team during critical team during critical 
incident and crisis incident and crisis 
management [4.4]management [4.4]

Follow guidelines Follow guidelines 
recognizing recognizing 
contraindications and contraindications and 
exceptions [3.4]exceptions [3.4]

Follow manufacturer Follow manufacturer 
instructionsinstructions--forfor--use use 
and assembly [2.4]and assembly [2.4]

Integration into surgical Integration into surgical 
team and participate in  team and participate in  
care planning and quality care planning and quality 
management [1.4]management [1.4]

Diagnose, Diagnose, AABB (FDA, JCAHO) AABB (FDA, JCAHO) Principles of Principles of Social structure and Social structure and 

Respond correctly to Respond correctly to 
critical incidents and critical incidents and 
emergencies [4.3]emergencies [4.3]

Follow guideline Follow guideline 
indications for use and indications for use and 
record keeping [3.3]record keeping [3.3]

Disposable supplies Disposable supplies 
and interface with and interface with 
hardware [2.3]hardware [2.3]

InterInter--team member  team member  
communication and communication and 
patient privacy [1.3}patient privacy [1.3}

Body of medical Body of medical Body of medical Body of medical Hardware and Hardware and Rules for sterile Rules for sterile 

g ,g ,
troubleshoot, and troubleshoot, and 
report critical report critical 
incidents [4.2]incidents [4.2]

( , )( , )
standards and guidelines standards and guidelines 
[3.2][3.2]

pp
operation for operation for 
equipment [2.2]equipment [2.2]

vocabulary of qualityvocabulary of quality--care care 
surgical teams [1.2]surgical teams [1.2]

knowledge [4.1]knowledge [4.1]knowledge: physiology, knowledge: physiology, 
pharmacology [3.1]pharmacology [3.1]

device technical device technical 
knowledge [2.1]knowledge [2.1]

environment: OSHA, environment: OSHA, 
CDC training [1.1]CDC training [1.1]

Riley: April 2008Increasing complexity, proficiency and difficulty



SectionSection LabelLabel ItemsItems PercentPercent ColCol PercentPercent

1.11.1 Sterile environmentSterile environment 44 0.040.04

April 2008: Examination Plan

1.21.2 Social structureSocial structure 11 0.010.01
1.31.3 CommunicationCommunication 00 0.000.00
1.41.4 Team integrationTeam integration 00 0.000.00

1 51 5 LeadershipLeadership 00 0 000 00 55 0 050 051.51.5 LeadershipLeadership 00 0.000.00 55 0.050.05
2.12.1 Device knowledgeDevice knowledge 22 0.020.02
2.22.2 Equipment operationEquipment operation 99 0.080.08
2.32.3 Disposable suppliesDisposable supplies 88 0.070.07
2 42 4 Manufacturer's IFUsManufacturer's IFUs 55 0 050 052.42.4 Manufacturer's IFUsManufacturer's IFUs 55 0.050.05
2.52.5 Equipment applicationsEquipment applications 55 0.050.05 2929 0.260.26
3.13.1 Physiology, pharmacologyPhysiology, pharmacology 2323 0.210.21
3.23.2 Standards and guidelinesStandards and guidelines 44 0.040.04
3.33.3 Indications for useIndications for use 1111 0.100.10
3.43.4 Contraindications and exceptionsContraindications and exceptions 66 0.050.05
3.53.5 Author CPGsAuthor CPGs 11 0.010.01 4545 0.410.41
4.14.1 Medical knowledgeMedical knowledge 88 0.070.07
4.24.2 Diagnose and troubleshootDiagnose and troubleshoot 1111 0.100.10
4.34.3 Critical incident responseCritical incident response 1111 0.100.10
4.44.4 Team crisis managementTeam crisis management 11 0.010.01
4.54.5 Design safety drillsDesign safety drills 00 0.000.00 3131 0.280.28

TotalTotal 110110 1.001.00 110110 1.001.00



Perioperative Blood Management Technologist [PBMT]Perioperative Blood Management Technologist [PBMT]

Job Domain AnalysisJob Domain Analysis
Theoretical Hierarchical Construct for K/S/A for Competency ExamTheoretical Hierarchical Construct for K/S/A for Competency Exam

Critical Critical 
I id tI id t

Patient Care Patient Care 
P dP d

Equipment / Equipment / 
Di blDi bl

Environmental Environmental 
F tF t

Design and practice Design and practice 
team drills for critical team drills for critical 
incidents [4.5]incidents [4.5]

Suggest changes to and Suggest changes to and 
author clinical procedure author clinical procedure 
guidelines [3.5]guidelines [3.5]

Application and Application and 
operation of operation of 
equipment [2.5]equipment [2.5]

Assertiveness, lead team Assertiveness, lead team 
when required [1.5]when required [1.5]

IncidentsIncidentsProceduresProceduresDisposablesDisposablesFactors Factors 

Communication with Communication with 
team during critical team during critical 
incident and crisis incident and crisis 
management [4.4]management [4.4]

Follow guidelines Follow guidelines 
recognizing recognizing 
contraindications and contraindications and 
exceptions [3.4]exceptions [3.4]

Follow manufacturer Follow manufacturer 
instructionsinstructions--forfor--use use 
and assembly [2.4]and assembly [2.4]

Integration into surgical Integration into surgical 
team and participate in  team and participate in  
care planning and quality care planning and quality 
management [1.4]management [1.4]

Diagnose, Diagnose, AABB (FDA, JCAHO) AABB (FDA, JCAHO) Principles of Principles of Social structure and Social structure and 

Respond correctly to Respond correctly to 
critical incidents and critical incidents and 
emergencies [4.3]emergencies [4.3]

Follow guideline Follow guideline 
indications for use and indications for use and 
record keeping [3.3]record keeping [3.3]

Disposable supplies Disposable supplies 
and interface with and interface with 
hardware [2.3]hardware [2.3]

InterInter--team member  team member  
communication and communication and 
patient privacy [1.3}patient privacy [1.3}

Body of medical Body of medical Body of medical Body of medical Hardware and Hardware and Rules for sterile Rules for sterile 

g ,g ,
troubleshoot, and troubleshoot, and 
report critical report critical 
incidents [4.2]incidents [4.2]

( , )( , )
standards and guidelines standards and guidelines 
[3.2][3.2]

pp
operation for operation for 
equipment [2.2]equipment [2.2]

vocabulary of qualityvocabulary of quality--care care 
surgical teams [1.2]surgical teams [1.2]

knowledge [4.1]knowledge [4.1]knowledge: physiology, knowledge: physiology, 
pharmacology [3.1]pharmacology [3.1]

device technical device technical 
knowledge [2.1]knowledge [2.1]

environment: OSHA, environment: OSHA, 
CDC training [1.1]CDC training [1.1]

Riley: April 2008Increasing complexity, proficiency and difficulty



PBMS Certification ExamPBMS Certification Exam
•• The AmSECT PBM Taskforce has also The AmSECT PBM Taskforce has also 

recommended that the IBBM provide a secondrecommended that the IBBM provide a secondrecommended that the IBBM provide a second recommended that the IBBM provide a second 
higher level specialist certification designated the higher level specialist certification designated the 
Perioperative Blood Management Specialist Perioperative Blood Management Specialist 
(PBMS)(PBMS)(PBMS). (PBMS). 

•• PBMS certification is directed at individuals who PBMS certification is directed at individuals who 
in addition to providing perioperative in addition to providing perioperative 
autotransfusion, would also be utilizing autotransfusion, would also be utilizing 
techniques of platelet pheresis for the production techniques of platelet pheresis for the production 
of platelet gel and other developing technologies. of platelet gel and other developing technologies. 

•• The specific criteria for the PBMS have yet to be The specific criteria for the PBMS have yet to be 
developed with the anticipation of certification developed with the anticipation of certification 
beginning in 2009 or 2010beginning in 2009 or 2010beginning in 2009 or 2010.beginning in 2009 or 2010.



Perioperative Blood Management Perioperative Blood Management SpecialistSpecialist [PBMS][PBMS]
Job Domain Analysis [Subject to Change]Job Domain Analysis [Subject to Change]y [ j g ]y [ j g ]

Theoretical Hierarchical Construct for K/S/A for Competency ExamTheoretical Hierarchical Construct for K/S/A for Competency Exam

Critical Critical 
I id tI id t

Patient Care Patient Care 
P dP d

Equipment / Equipment / 
Di blDi bl

Environmental Environmental 
F tF t

Design and practice Design and practice 
team drills for critical team drills for critical 
incidents [4.5]incidents [4.5]

Suggest changes to and Suggest changes to and 
author clinical procedure author clinical procedure 
guidelines [3.5]guidelines [3.5]

Application and Application and 
operation of operation of 
equipment [2.5]equipment [2.5]

Assertiveness, lead team Assertiveness, lead team 
when required [1.5]when required [1.5]

IncidentsIncidentsProceduresProceduresDisposablesDisposablesFactors Factors 

Communication with Communication with 
team during critical team during critical 
incident and crisis incident and crisis 
management [4.4]management [4.4]

Follow guidelines Follow guidelines 
recognizing recognizing 
contraindications and contraindications and 
exceptions [3.4]exceptions [3.4]

Follow manufacturer Follow manufacturer 
instructionsinstructions--forfor--use use 
and assembly [2.4]and assembly [2.4]

Integration into surgical Integration into surgical 
team and participate in  team and participate in  
care planning and quality care planning and quality 
management [1.4]management [1.4]

Diagnose, Diagnose, AABB (FDA, JCAHO) AABB (FDA, JCAHO) Principles of Principles of Social structure and Social structure and 

Respond correctly to Respond correctly to 
critical incidents and critical incidents and 
emergencies [4.3]emergencies [4.3]

Follow guideline Follow guideline 
indications for use and indications for use and 
record keeping [3.3]record keeping [3.3]

Disposable supplies Disposable supplies 
and interface with and interface with 
hardware [2.3]hardware [2.3]

InterInter--team member  team member  
communication and communication and 
patient privacy [1.3}patient privacy [1.3}

Body of medical Body of medical Body of medical Body of medical Hardware and Hardware and Rules for sterile Rules for sterile 

g ,g ,
troubleshoot, and troubleshoot, and 
report critical report critical 
incidents [4.2]incidents [4.2]

( , )( , )
standards and guidelines standards and guidelines 
[3.2][3.2]

pp
operation for operation for 
equipment [2.2]equipment [2.2]

vocabulary of qualityvocabulary of quality--care care 
surgical teams [1.2]surgical teams [1.2]

knowledge [4.1]knowledge [4.1]knowledge: physiology, knowledge: physiology, 
pharmacology [3.1]pharmacology [3.1]

device technical device technical 
knowledge [2.1]knowledge [2.1]

environment: OSHA, environment: OSHA, 
CDC training [1.1]CDC training [1.1]

Riley: April 2008Increasing complexity, proficiency and difficulty



Pass Rates for Certification TestsPass Rates for Certification Tests
•• Tests for credentialing need to be precise in Tests for credentialing need to be precise in 

the vicinity of the passing, or the vicinity of the passing, or cutcut scorescore
•• The areas covered by the test should be The areas covered by the test should be 

defined and often test has section scores defined and often test has section scores 
(scales)(scales)(scales)(scales)

•• The test taker may be told only whether the The test taker may be told only whether the 
decision was “pass” or “fail”decision was “pass” or “fail”decision was pass  or faildecision was pass  or fail

•• Mastery tests are not designed to measure Mastery tests are not designed to measure 
how well or how poorly a candidate performshow well or how poorly a candidate performshow well or how poorly a candidate performs how well or how poorly a candidate performs 
on the exam (although P/F performance on on the exam (although P/F performance on 
certain sections of the exam may be useful to certain sections of the exam may be useful to 
candidates)  candidates)  

APA Standards for Educational and Psychological TestingAPA Standards for Educational and Psychological Testing



Page for every PBMT test item: Task force members Page for every PBMT test item: Task force members validatevalidate itemsitems



Item is presented for validation; Correct answer?Item is presented for validation; Correct answer?

ITEM to analyze and validate by experts



Establish Criticality v. FrequencyEstablish Criticality v. Frequency



Establish criticality versus frequencyEstablish criticality versus frequency
This item content is frequently used is 

information that is critical to proficiency 
and outcomes, and the item is judged to 

b t diffi lt
RESULTS

be not very difficult



Access to knowledge? Is item ready?Access to knowledge? Is item ready?

Get cut-off score 
for item

U i t f fiUse input from five  
task force members 

for each item: Rewrite 
item if necessary



Access to knowledge? Is item ready?Access to knowledge? Is item ready?

Get cut-off score 
for item

U i t f fiUse input from five  
task force members 

for each item: Rewrite 
item if necessaryProbability of correct response rate on this item will be: 

Prob = (3*.9+2*.8+.5) / 6 = 0.80



APA Standards Affecting the IBBMAPA Standards Affecting the IBBM

§§ 14.1   Prior to development and implementation of an 14.1   Prior to development and implementation of an §§ p pp p
employment test, a clear statement of the employment test, a clear statement of the 
objective of testing should be made. The objective of testing should be made. The 
subsequent validation effort should be subsequent validation effort should be qq
designed to determine how well the objective designed to determine how well the objective 
has been achieved. has been achieved. 

APA Standards for Educational and Psychological TestingAPA Standards for Educational and Psychological Testing



APA Standards Affecting the IBBMAPA Standards Affecting the IBBM

§§ 14.114.1 When evidence of validity based on test When evidence of validity based on test §§ yy
content is a primary source of validity evidence content is a primary source of validity evidence 
in support of the use of a test in selection or in support of the use of a test in selection or 
promotion, a close link between test content promotion, a close link between test content p ,p ,
and job content should be demonstrated.and job content should be demonstrated.

APA Standards for Educational and Psychological TestingAPA Standards for Educational and Psychological Testing



APA Standards Affecting the IBBMAPA Standards Affecting the IBBM

§§ 14.1014.10 When evidence of validity based on test When evidence of validity based on test 
content is presented the rationale for definingcontent is presented the rationale for definingcontent is presented, the rationale for defining content is presented, the rationale for defining 
and describing a specific job content domain in and describing a specific job content domain in 
a particular way (e.g., in terms of tasks to be a particular way (e.g., in terms of tasks to be 
performed or knowledge skills abilities orperformed or knowledge skills abilities orperformed or knowledge, skills, abilities, or performed or knowledge, skills, abilities, or 
other personal characteristics) should be other personal characteristics) should be 
stated clearly.stated clearly.

APA Standards for Educational and Psychological TestingAPA Standards for Educational and Psychological Testing



APA Standards Affecting the IBBMAPA Standards Affecting the IBBM

§§ 14.1214.12 When the use of a given test for personnel When the use of a given test for personnel 
selection relies on relationships between aselection relies on relationships between aselection relies on relationships between a selection relies on relationships between a 
predictor construct domain that the test predictor construct domain that the test 
represents and a criterion construct domain, represents and a criterion construct domain, 
two links need to be established First theretwo links need to be established First theretwo links need to be established.  First there two links need to be established.  First there 
should be evidence of the relationship between should be evidence of the relationship between 
the test and the predictor construct, domain, the test and the predictor construct, domain, 
and second there should be evidence for theand second there should be evidence for theand second, there should be evidence for the and second, there should be evidence for the 
relationship between the predictor construct relationship between the predictor construct 
domain and major factors of the criterion domain and major factors of the criterion 
construct domainconstruct domainconstruct domain. construct domain. 

APA Standards for Educational and Psychological TestingAPA Standards for Educational and Psychological Testing



Validation in Employment TestingValidation in Employment Testingp y gp y g
Two domains for Two domains for 
predictive inference:predictive inference:predictive inference:predictive inference:

•• The The predictorpredictor –– the the 
test scoretest score

Certification
Test Score

Predictor

Job
Performance

Criterion

1

•• The The criterioncriterion –– job job 
performanceperformance

Predictor Criterion

2 4

Linkages may be 
established by expert 
judgment of the 
h t i ti di ti f

Predictor
Construct
Domain

Criterion
Construct
Domain

3

characteristics predictive of 
job success, analysis of 
critical incidents in effective 
job performance, interview 

d b ti d j b

Set of behaviors 
included in a 

particular 
Set of job 

behaviors or 
j b tand observation, and job 

analysis

p
construct job outcomes



APA Standards Affecting the IBBMAPA Standards Affecting the IBBM

§§ 14.1414.14 The content domain to be covered by a The content domain to be covered by a 
credentialing test should be defined clearly andcredentialing test should be defined clearly andcredentialing test should be defined clearly and credentialing test should be defined clearly and 
justified in terms of the importance of the justified in terms of the importance of the 
content for credentialcontent for credential--worthy performance in an worthy performance in an 
occupation or profession A rational should beoccupation or profession A rational should beoccupation or profession.  A rational should be occupation or profession.  A rational should be 
provided to support a claim that the knowledge provided to support a claim that the knowledge 
or skills being assessed are required for or skills being assessed are required for 
credentialcredential--worthy performance in anworthy performance in ancredentialcredential--worthy performance in an worthy performance in an 
occupation and are consistent with the purpose occupation and are consistent with the purpose 
for which the licensing or certification program for which the licensing or certification program 
was institutedwas institutedwas instituted. was instituted. 

APA Standards for Educational and Psychological TestingAPA Standards for Educational and Psychological Testing



APA Standards Affecting the IBBMAPA Standards Affecting the IBBM

§§ 14.1514.15 Estimates of the reliability of testEstimates of the reliability of test--based based §§ yy
credentialing decisions should be provided.credentialing decisions should be provided.

APA Standards for Educational and Psychological TestingAPA Standards for Educational and Psychological Testing



APA Standards Affecting the IBBMAPA Standards Affecting the IBBM

§§ 14.1714.17 The level of performance required for passing a The level of performance required for passing a 
credentialing test should depend on the credentialing test should depend on the 
knowledge and skill necessary for acceptable knowledge and skill necessary for acceptable 
performance in the occupation or profession performance in the occupation or profession 
and should not be adjusted to regulate the and should not be adjusted to regulate the 
number or proportion of persons passing the number or proportion of persons passing the 
test. test. 

APA Standards for Educational and Psychological TestingAPA Standards for Educational and Psychological Testing



Rasch Item AnalysisRasch Item Analysis
Rating ScalesRating Scales

“In a rating scale that accurately and reliably 
represents the construct being measured, items 
should have a consistent and predictable hierarchical 
relationship to each other… 

A range of such items should consistently categorize 
examinees as high, low or medium performers… 

E i th t hi h th “h d ” itExaminees that score high on the “harder” items 
should also score high on the “easier” items and on 
the scale overall, and vice versa. 

Person and item reliability and separation are metrics 
that indicate the strength of these relationships.”

Reference:  Malec, Torsher, Dunn, et al., 2007; Wright & Masters, 2004; Bond & Fox, 2001; Anastasi, 1988Reference:  Malec, Torsher, Dunn, et al., 2007; Wright & Masters, 2004; Bond & Fox, 2001; Anastasi, 1988

IBBM: 2008
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Score v. Educational LevelScore v. Educational Level

100

110

Oneway Analysis of score By education

S i d

70

80

90

100

sc
or

e

Scores increased 
with increasing 
educational level

60

70

1 2 3 4 5
education

All Pairs
Tukey-Kramer
0 05

educational level 
between levels 1-3 [ 
Level 1 is HS 0.05

1
2
3

Level
5
5

14

Number
74.4000
82.2000
88 5714

Mean
12.4619
12.7554
10 5080

Std Dev
5.5731
5.7044
2 8084

Std Err Mean
58.926
66.362
82 504

Lower 95%
89.87
98.04
94 64

Upper 95%

Means and Std Deviations graduate, 2 is 
associate degree, 3 

3
4
5

14
6
1

88.5714
91.5000
97.0000

10.5080
11.8954

.

2.8084
4.8563

.

82.504
79.017

.

94.64
103.98

. is BS, 4 is MS]



Perf v. NonPerf v. Non--PerfPerf 110

score

Distributions perfusionist=0

lower 95% Mean
N

74.680908
18

110

score

Distributions perfusionist=1

90

100

110

Oneway Analysis of score By perfusionist

80
85
90
95

100
105

80
85
90
95

100
105

50

60

70

80

sc
or

e

55
60
65
70
75
80

55
60
65
70
75
80The histograms for 

the perfusionists’ 
(1) and non

50
0 1

perfusionist

Rsquare 0.289361

Summary of Fit

Oneway Anova

50

100.0%
99.5%
97.5%

maximum 98.000
98.000
98.000

Quantiles

50

100.0%
99.5%
97.5%

maximum 106.00
106.00
106.00

Quantiles

(1) and non-
perfusionists’ (0) 

performance on the

Rsquare
Adj Rsquare
Root Mean Square Error
Mean of Response
Observations (or Sum Wgts)

0.289361
0.264857
10.56466
86.09677

31

1-0

t Test

90.0%
75.0%
50.0%
25.0%
10.0%
2.5%

quartile
median
quartile

97.100
89.250
83.500
69.750
65.100
57.000

90.0%
75.0%
50.0%
25.0%
10.0%
2.5%

quartile
median
quartile

104.80
102.00
94.00
86.00
80.40
80.00

performance on the 
exam

1 0
Assuming equal variances
Difference
Std Err Dif
Upper CL Dif
Lower CL Dif
Confidence

13.2137
3.8453

21.0782
5.3492

0.95

t Ratio
DF
Prob > |t|
Prob > t
Prob < t

3.436331
29

0.0018*
0.0009*
0.9991 -15 -10 -5 0 5 10 15

0.5%
0.0% minimum

57.000
57.000

Mean
Std Dev
S d E M

80.555556
11.813363
2 84436

Moments

0.5%
0.0% minimum

80.00
80.00

Mean
Std Dev

93.769231
8.4867922

Moments
perfusionist
Error
C Total

Source
1

29
30

DF
1317.9575
3236.7521
4554 7097

Sum of
Squares

1317.96
111.61

Mean Square
11.8084
F Ratio

0.0018*
Prob > F

Analysis of Variance

Std Err Mean
upper 95% Mean
lower 95% Mean
N

2.7844365
86.430203
74.680908

18

Distributions perfusionist=1

Std Err Mean
upper 95% Mean
lower 95% Mean
N

2.3538126
98.897748
88.640714

13

C. Total 30 4554.7097

0
1

Level
18
13

Number
80.5556
93.7692

Mean
2.4901
2.9301

Std Error
75.463
87.776

Lower 95%
85.648
99.762

Upper 95%

Std Error uses a pooled estimate of error variance

Means for Oneway Anova



SummarySummarySummarySummary
The IBBM:The IBBM:

•• updated the ABCA certification updated the ABCA certification 
exam for the PBMT,exam for the PBMT,,,

•• designed the more modern exam designed the more modern exam 
to identify the minimally to identify the minimally y yy y
acceptable candidates, and  acceptable candidates, and  

•• followed the APA standards to  followed the APA standards to  
provide a valid employment examprovide a valid employment exam


