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 The National Academy of Medicine, formerly the Institute of Medicine, asserts 

healthcare providers must demonstrate competency in teamwork (IOM, 2001). 

TeamSTEPPs® is a comprehensive instructional framework developed by the Agency for 

Healthcare Research and Quality and Department of Defense to teach and evaluate 

teamwork (King et al., 2008). TeamSTEPP’s® evaluation instruments include the 

Teamwork Attitudes Questionnaire, Teamwork Perceptions Questionnaire, and the 

Teamwork Performance Observation Tool (TPOT).  Assessment of teamwork 

perceptions and attitudes can be used to indicate the effectiveness of team training (Brock 

et al., 2013).  The TPOT (AHRQ, 2014a) was designed to objectively measure teamwork 

skill performance but has not been sufficiently studied.      

 This methodological study seeks to demonstrate the viability of the Team 

Performance Observation Tool enhanced with Targeted Behavioral Markers (TBMs) as a 
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sensitive and valid measure of teamwork performance and a superior approach to 

teamwork assessment without behavioral markers.  A multitrait-multimethod research 

design will be used with an exemplar convenience sample of baccalaureate nursing 

students to correlate results from the TPOT and behavioral markers instruments, 

teamwork perceptions, teamwork attitudes, and the National League for Nursing (NLN) 

Simulation Checklist for convergent validity and with the Clinical Skills Self-efficacy 

Scale for divergent validity.   Outcomes identified further needed refinement for rigorous 

psychometric evaluation for the TPOT and provided mixed support for validation of 

specific TBMs to measure desired teamwork performance outcomes.  
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Chapter One Introduction 

INTRODUCTION 

 Patient safety is a top priority for nurses and healthcare providers alike, yet medical 

errors are not decreasing.  The Agency for Healthcare Research and Quality (AHRQ, 2014f) 

indicates that one out of seven Medicare patients will be the victim of a medical error.  The 

National Academy of Medicine’s report, formerly the Institute of Medicine (IOM, 2001), 

reported that 98,000 deaths per year were attributed to medical errors.  A more recent study 

concluded that medical error accounts for 200,000 to 440,000 deaths per year (James, 2013), 

with many of these medical errors related to ineffective teamwork and communication (AHRQ, 

2014f; IOM, 2001). In an effort to improve teamwork and communication in healthcare, the 

Department of Defense and AHRQ developed the Team Strategies and Tools to Enhance 

Performance and Patient Safety (TeamSTEPPs®) Instructional Framework to facilitate teamwork 

education and evaluation.  The two government agencies encourage nationwide implementation 

of these essential teamwork concepts in order to decrease morbidity and mortality associated 

with medical error.  

THE BACKGROUND OF THE STUDY 

 The National Academy of Medicine (NAM), Quality and Safety Education for Nurses 

(QSEN), and The Joint Commission all recommend educating healthcare providers in team 

situations in order to improve patient safety and outcomes (IOM, 2001; Joint Commission, 2008; 

QSEN, 2012). Teamwork has been identified as an essential competency by the NAM (IOM, 

2003) and QSEN (2012).  Despite strong assertions from these national agencies, reports of 

objective teamwork assessment and evaluation in undergraduate nursing programs are limited.  

Smith et al. (2007) explored whether nursing programs include the QSEN teamwork 
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competencies while Barton et al. (2009) examined the appropriate level to introduce the QSEN 

competencies into nursing curricula, and MacDonald et al. (2010) assessed students’ and 

professionals’ perspectives on the essential competencies. QSEN held institutes from January 

2010 to November 2011 to provide support for faculty in implementing the competencies.  

During these institutes, 662 faculty were surveyed about inclusion of the QSEN competencies in 

their respective nursing curricula.  According to respondents in this survey, Teamwork and 

Collaboration were the least integrated competencies (Barnsteiner et al., 2012). Cronenwett et al. 

(2007), asserts that didactic instruction or a single course addressing the QSEN competencies is 

not enough.  The competencies need to be reinforced in clinical experiences, simulations, and 

skills laboratories (labs).  However, simulations and clinical labs were reportedly the least 

utilized methodology to teach and evaluate QSEN competencies (Sullivan et al., 2009).  From 

these studies, it may be ascertained that the QSEN teamwork competencies are important and are 

included to some extent in nursing curricula; however, objective observational performance 

outcomes of teamwork are not routinely reported.    

STUDY PROBLEM  

 The environment surrounding nursing practice is complex and continually evolving.  

Preparing future nurses to function in this environment is a challenge; therefore, nursing 

education needs to evolve to meet the challenge (Benner et al., 2010).  Healthcare providers, 

particularly nursing students, need to practice teamwork in a safe learning environment and 

receive specific feedback in order to improve performance (Billings & Halstead, 2012).  

Simulation provides an avenue with which to place nursing students in realistic and replicable 

clinical situations that require teamwork. There are endless clinical situations that can be 

replicated through simulation.  However, in order to evaluate teamwork performance accurately 
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and provide constructive feedback to students, reliable evaluation instruments are needed.  In 

addition, these newly developed instruments need to be tested using a reliable and valid 

methodology.  

RESEARCH QUESTION AND AIM OF STUDY 

 The purpose of this study is to analyze psychometric properties of the Teamwork 

Performance Observation Tool (TPOT) enhanced with Targeted Behavioral Markers (TBM) 

using a methodology by which validation can be efficiently accomplished and replicated with 

various teamwork simulation scenarios.     

 The first aim of this research is to demonstrate the viability of the Team Performance 

Observation Tool enhanced with Targeted Behavioral Markers as a sensitive and valid measure 

of teamwork skill and performance acquisition in simulation training.  Three hypotheses will be 

tested: 

 A1H1: Interrater agreement on simulation performance will be higher for the behavioral  

  markers (TBMs) than the TPOT demonstrating higher rating reliability and  

  specificity. 

 A1H2: There will be a significant difference in behavioral marker assessments from   

  TPOT assessments post simulation training demonstrating better performance  

  assessment with the behavioral markers. 

 A1H3: Correlations between teamwork performance evaluations (TPOT and behavioral  

  markers) with TeamSTEPPs® attitudes and perceptions will be higher for   

  the behavioral markers than the TPOT demonstrating greater sensitivity of the  

  behavioral markers. 
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 The second aim of the study is to assess the convergent and divergent validity of the 

behavioral markers as a valid measure of skill and performance acquisition in simulation 

training.  Two research questions will be addressed: 

 RQ 1:  What is the relationship between the original TPOT, behavioral markers,   

  teamwork perceptions, teamwork attitudes, and NLN Simulation Checklist  

  (assesses convergent validity)? 

 RQ2:   What is the relationship between the original TPOT, behavioral markers, and the  

  Clinical Skills Self-efficacy Scale (assesses divergent validity)? 

SIGNIFICANCE 

 Nursing students learn about the science of nursing in the classroom and are expected to 

apply it in the clinical setting.  Some clinical skills, such as teamwork, may only be observed by 

nursing students in the clinical setting, particularly during critical events when patients’ lives are 

at stake.  It takes time and exposure to an environment in order to ‘fit in’ and become a 

contributing member of the team (Malouf and West, 2011).  In order to facilitate teamwork 

improvement, nursing students need to have the opportunity to reflect on teamwork and receive 

feedback on how to improve (Hirokawa, 2012).  The opportunity to improve teamwork is critical 

to student learning and needs to occur prior to entering the high stakes healthcare workforce.  

Benner et al. (2010) calls for nurse educators to radically transform nursing education by 

providing more experiential learning opportunities which facilitate students’ development of 

clinical judgment.    

OVERVIEW OF THE RESEARCH METHODOLOGY 

 This methodological study seeks to demonstrate the viability of the Team Performance 

Observation Tool enhanced with Targeted Behavioral Markers (TBMs) as a sensitive and valid 



20 

measure of teamwork performance and a superior approach to teamwork assessment without 

behavioral markers.  A multitrait-multimethod research design was used with an exemplar 

convenience sample (n=54) of baccalaureate nursing students to correlate results from the TPOT 

and behavioral markers instruments, teamwork perceptions, teamwork attitudes, and simulation 

intervention checklist for convergent validity and with the Clinical Skills Self-efficacy Scale for 

divergent validity.   Outcomes identified further needed refinement for rigorous psychometric 

evaluation for the TPOT and provided mixed support for validation of specific behavioral 

markers (TBMs) to measure desired teamwork performance outcomes.  

DEFINITION OF RELEVANT TERMS 

 Team structure “facilitates teamwork by identifying the individuals among which 

information must be communicated, a leader must be clearly designated, and mutual support 

must occur” (AHRQ, 2014e, B-2-7).   

 Leadership involves “identifying a goal and defining a plan to achieve the goal, assigning 

tasks and responsibilities, sharing the plan, monitoring the plan and progress toward the goal, 

modifying the plan and communicating changes to all team members, and reviewing the team’s 

performance” (AHRQ, 2014e, B-4-9).   

 Situation Monitoring “is a way for team members to be aware of what is going on around 

them.  This awareness will enable individuals to adapt to changes in the situation and will also 

create opportunities to support other team members when needed.  Situation monitoring is 

moderated by communication, which allows for the sharing of new and emerging information 

with other team members, to develop and maintain a shared mental model” (AHRQ, 2014e, B-5-

8).   
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 Mutual Support “involves team members 1) assisting one another; 2) providing and 

receiving feedback; and 3) exerting assertive and advocacy behaviors when patient safety is 

threatened” (AHRQ, 2014a, B-6-7).  

 Communication “is a process whereby information is clearly and accurately conveyed to 

another person using a method that is known and recognized by all involved.  It includes the 

ability to ask questions, seek clarification, and acknowledge the message was received and 

understood.  One critical result of effective communication is a shared understanding, between 

the sender and receiver(s) of the information conveyed” (AHRQ, 2014e, B-3-10).  

 Clinical judgment is “…case-based, contextually bound, interpretive reasoning.  It is 

always in the context of the particular patient…simulation is an example of case-based teaching, 

providing students with real-time experience of thinking in action” (Billings & Halstead, 2012, p. 

28). 

THEORETICAL FRAMEWORKS 

 Three theoretical frameworks guided the development and implementation of this study:  

TeamSTEPPs®, the theory of nomological networks, and the Nursing Education Simulation 

Framework. TeamSTEPPs® is a teamwork instructional framework for healthcare providers.  

The framework includes educational tools and strategies to teach the identified competencies and 

instruments for measuring teamwork attitudes, perceptions, and performance. The theory of 

nomological networks was used to create the Teamwork Nomological Network.  When 

nomological network theory was applied to the concept of teamwork and established teamwork 

measurement instruments, the Teamwork Nomological Network was created.  The Nursing 

Education Simulation Framework was used to guide the development and implementation of the 

teamwork simulation experience in this study. 
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 TEAMSTEPPS® INSTRUCTIONAL FRAMEWORK 

 Team Strategies and Tools to Enhance Performance and Patient Safety (TeamSTEPPs®), 

is a comprehensive teamwork instructional framework developed by the US government to teach 

and evaluate teamwork (King et al., 2008). Twenty-five years of research, including evidence 

from aviation, influenced the Agency for Healthcare Research and Quality and the Department 

of Defense in the development of TeamSTEPPs® for healthcare providers (King et al., 2008). 

The framework consists of evidence-based concepts which can be used to teach and evaluate 

teamwork.  Therefore, the framework includes strategies for teaching the competencies, tools to 

facilitate application, and instruments to evaluate achievement of the competencies.  The 

educational strategies and measurement instruments developed for TeamSTEPPs® are all based 

on the same five concepts.  Outcomes of the patient care team can be measured by teamwork 

attitudes, knowledge, and performance (King et al., 2008, see Figure 1, TeamSTEPPs® 

Instructional Framework). 

  

Figure 1, TeamSTEPPS® Instructional Framework 
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 The core concepts of TeamSTEPPs® include team structure, leadership, situation 

monitoring, mutual support, and communication.  Team structure is the identification of 

members who constitute the team.  The team should clearly identify a leader and lines of 

communication (AHRQ, 2014e, B-2-7).  The second concept is Leadership.  A specific  

leader is needed to provide direction and monitor the progress of the team (AHRQ, 2014e, B-4-

9).  Situation Monitoring involves an awareness and shared understanding among team members.  

This is necessary for team members to accomplish a shared goal and improvement of the patient 

situation (AHRQ, 2014e, B-5-8).  Mutual Support is the support individuals on the team provide 

to one another in order to accomplish a shared goal (AHRQ, 2014a, B-6-7).  The last and 

possibly most important concept in teamwork is Communication.  It is critical for members of 

the team to share information.  Effective communication is characterized by the sending and 

receiving of information accurately (AHRQ, 2014e, B-3-10).   

 TeamSTEPPs® evaluation instruments include the Teamwork Attitudes Questionnaire, 

Teamwork Perceptions Questionnaire, and the Teamwork Performance Observation Tool 

(TPOT).  These instruments were developed as a part of TeamSTEPPs®.  All three instruments 

consist of the same five subscales:  Team Structure, Leadership, Situation Monitoring, Mutual 

Support, and Communication.  These instruments assist in the evaluation of learning after 

TeamSTEPPs® education (AHRQ, 2014d; King et al., 2008).  Assessment of teamwork 

perceptions and attitudes can be used to indicate the effectiveness of team training (Brock et al., 

2013).  The TPOT (AHRQ, 2014a) was designed to objectively measure teamwork skill 

performance but the developers encourage investigators to individualize the instrument to the 

situation it is intended to evaluate.  
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 The TeamSTEPPs® Instructional Framework identifies several barriers to teamwork both 

at the individual and team levels (King et al., 2008).  The framework provides tools and 

strategies to overcome these barriers and improve teamwork.  Improved teamwork knowledge, 

attitudes, performance, and patient outcomes are expected results of this process.  In addition, the 

framework provides a guideline for organizational safety culture assessment, developing an 

action plan to promote change, and reevaluation of the organizational culture and outcomes 

(King et al., 2008). 

 Currently, a gap in the literature remains regarding the interrelationships between 

teamwork attitudes, perceptions and performance as measured by the TeamSTEPPs® Teamwork 

Attitudes Questionnaire (T-TAQ), TeamSTEPPs® Teamwork Perceptions Questionnaire (T-

TPQ), and the TeamSTEPPs® Teamwork Performance Observation Tool (TPOT). This study 

used tools and strategies from the TeamSTEPPs® instructional framework to teach teamwork to 

senior level baccalaureate nursing students.   Teamwork attitudes, perceptions, and observed 

performance were measured using TeamSTEPPs® instruments. Data from the instruments 

employed in this study were used to analyze the theoretical relationships between teamwork 

attitudes, perceptions, and performance and compare them with newly developed and specific 

targeted behavioral markers for teamwork.   

 NOMOLOGICAL NETWORK  THEORY 

 According to Cronbach and Meehl (1955) a nomological network is an “interlocking 

system of laws which constitute a theory” (p. 290) involving a construct and the potential 

relationship to other constructs.  The laws governing a nomological network may be observable 

measures/tests or theoretical in nature and relate to the same construct or relate one construct to 

another.  The relationship between different types of observations or patterns of observations is 
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visually displayed in a nomological network illustration (Pedhazur & Schmelkin, 1991).  The 

relationship of specific tests to a construct may be proposed and subsequently adopted if there is 

supporting evidence. Evidence of construct validity is established when theorized relationships 

are supported with data. The Teamwork Nomological Network (Figure 2) developed for this 

study proposes that relationships exist between measures of teamwork in this study, individual 

traits, and teamwork outcomes.  In this study, the Teamwork Nomological Network illustrates 

how established instruments may theoretically relate to new instruments and contribute to the 

analysis of convergent and divergent validity using a Multitrait-Multimethod Correlation Matrix 

(Appendix B).  If multiple methods or instruments are measuring the same construct, one would 

expect the correlations to be high, thereby demonstrating convergent validity (Portney & 

Watkins, 2009).  Similarly, correlations with different traits are expected to be low and 

demonstrate divergent validity (Portney & Watkins, 2009). 

 

Figure 2, Teamwork Nomological Network 
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 The behavioral markers instrument (TBM) is intended to measure observed teamwork 

performance.  Twenty-five years of literature from aviation and the military supports a 

theoretical relationship between teamwork skill acquisition, teamwork performance, teamwork 

perceptions, teamwork attitudes, and patient/simulation outcomes (King, et al.).  The 

relationships between the concepts in the literature provide a foundation for the Teamwork 

Nomological Network. 

 Social Learning Theory (Bandura, 1986) asserts that self-efficacy is an individual trait 

which leads to improved performance. Pike and O’Donnell (2010) engaged pre-registration 

nursing students in simulation experiences.  While these students demonstrated increased self-

efficacy in communication after the experience, the relationship between self-efficacy and 

performance was not investigated.  Robertson and Felicilda-Reynaldo (2015) compared 

information literacy confidence levels of entry level family nurse practitioner students with their 

actual performance on an information literacy skills test.  Although students demonstrated high 

levels of confidence, performance on the skills exam was poor.  In addition, Liaw, Scherpbier, 

Rethans, and Klainin-Yobas (2012) examined the relationship between knowledge, self-efficacy, 

and performance.  In this study, neither knowledge nor self-efficacy was a predictor of clinical 

performance. Porter, Gogus, and Yu (2011) assert that collective self-efficacy beliefs can 

mediate the disappointing effects of not achieving team performance goals; however, the specific 

relationship between self-efficacy and team performance is not clear.  Oetker-Black and Kreye 

(2015) analyzed psychometric properties of the Clinical Skills Self-efficacy Scale (CSES) and 

assert that self-efficacy is a factor which leads to clinical skill competence.  The CSES was 

included in the Teamwork Nomological Network as an individual attribute.  The relationship 

between clinical skill self-efficacy and teamwork was not clearly established; however, it was 
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not expected to be highly correlated to teamwork or teamwork performance.  Therefore, the 

CSES will be used to assess for divergent validity in the MTMM Correlation Matrix.  

 NURSING EDUCATION SIMULATION FRAMEWORK 

 The Nursing Education Simulation Framework is a theoretically based model for 

simulation development, implementation, and evaluation which is based upon evidence from 

nursing, medicine, and other healthcare disciplines.  A primary assumption of this framework is 

that student learning is cognitive, experiential, and sociocultural (Jeffries, 2007). Additionally, 

the framework assumes that there is a critical interplay between the teacher, student, educational 

practices, simulation design characteristics, and outcomes (Jeffries, 2007).  Essential elements of 

the framework include the teacher/facilitator, active learning, diverse learning styles, 

collaboration, and high expectations. 

 According to the framework, the teacher serves as the simulation facilitator and evaluator 

of the student experience.  Five faculty in this study were assigned three to four teams of 

students.  The faculty role involved orienting students to the experience, facilitating the 

simulation, and facilitating the debriefing session after the simulation.  Students need to be 

actively engaged in the simulation experience whether they are participating as a nurse, family 

member, or observer.  In this study, each student portrayed a team leader, primary care nurse, or 

family member.  Jeffries (2007) asserts the roles and expectations of the student should be clear 

at the beginning of the simulation.  Therefore, student participants in this study received 

information regarding their role and an orientation to the simulator and simulation experience.   

 Active learning is also an essential simulation educational practice (Jeffries, 2007) that 

occurs when students are allowed to make decisions.  In this study, students participated in a 

simulation involving a patient with acute pancreatitis and hemodynamic instability.  Students 
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were asked to complete a set of critical thinking questions about acute pancreatitis prior to the 

simulation which promoted active learning and facilitated each group beginning the simulation 

with similar baseline knowledge.  Students made decisions and clinical judgments during the 

simulation.  These decisions, whether correct or incorrect, promote critical thinking (Billings and 

Halstead, 2012).  Feedback on performance is a part of active learning; however, the 

teacher/facilitator needs to be careful to maintain the safe learning environment during the 

feedback session (Jeffries, 2007).  Faculty in this study reinforced the confidential nature of 

simulations and debriefings in order to promote a safe learning environment. 

 Simulation accommodates a wide variety of learning styles.  Visual learners respond to a 

realistic clinical environment and auditory learners are accommodated by verbal handoff 

communication and other verbal cues.  Tactile learners appreciate the hands on approach to 

physical assessment of a mannequin because they can palpate a pulse as well as auscultate heart 

and lung sounds.  In addition kinetic learners appreciate using realistic equipment such as blood 

pressure cuffs, glucose monitors, and cardiac monitoring equipment.  In this study, students were 

presented with a handoff report involving a patient with acute pancreatitis.  The patient in this 

simulation was portrayed by a Laerdal 3G® mannequin with realistic pulses, auscultation sounds, 

and additional elements such as a patient monitor, patient identification information, and a 

realistic patient chart in order to increase realism and address various styles of learning.  

 True collaboration between the teacher and student leads to a positive learning experience 

and is an essential element of the framework (Jeffries, 2007).  During the debriefing, faculty 

provide feedback to students regarding performance and students provide valuable feedback to 

faculty which will help the faculty improve future simulations.  This study used the Promoting 
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Excellence and Reflective Learning in Simulation (PEARLS) debriefing script (Eppich and 

Cheng, 2015) to promote student and faculty collaboration during debriefing.   

 Positive outcomes of simulations are more likely to occur when both student and teacher 

approach the simulation with high expectations (Jeffries, 2007).  In this study, a simulation was 

used to promote student use of teamwork behaviors.  Instruments were used to analyze teamwork 

perceptions, attitudes, and the observed performance of teamwork.  However, this simulation 

produced additional outcomes as expressed by faculty and students which will be discussed in 

Chapter 5.   

 According to Jeffries (2007) simulation design should include objectives, fidelity, 

problem solving, student support, and reflective thinking (debriefing).  Clear objectives guide the 

learning and assist in determining that learning outcomes have been met.  The acute pancreatitis 

simulation used in this study was developed by the National League for Nursing and Laerdal and 

supervised by Dr. Pamela Jeffries.  The simulation included objectives, a realistic scenario and 

patient chart documents, and a plan for debriefing.  Fidelity refers to the realism of the 

simulation.  The amount of fidelity required for the simulation depends on the objectives.  

Simulations requiring assessment of a pulmonary problem would require a simulator/mannequin 

with lung sounds.  Problem solving should be tailored to the student level and capabilities.  The 

student participants in this simulation were senior level baccalaureate students in the final 

semester of nursing school.  The simulation required students to synthesize information, 

communicate with one another, and recognize the need for additional assistance since the patient 

was not improving with current interventions.  This situation was complex but attainable. 

 Students also need to be supported in the learning process.  Jeffries (2007) asserts that 

cues can be provided to students during simulation in order to support the learning process; 
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however, it is important that the cues do not hinder the student’s problem solving process.  It was 

not necessary to provide many cues during the simulation in this study.  A Simulation Center 

staff person ran all of the simulations in order to reduce variability and assure that cues provided 

were similar across simulations.  The Simulation Center staff person explicitly followed the 

simulation script which was provided by the NLN.   

 Finally, debriefing or reflective thinking about the simulation is guided by the faculty  

facilitator immediately after the simulation and focuses on the learner objectives.  This process 

should be constructive rather than critical and lead the students to the correct line of logic rather 

than a summary of correct and incorrect behaviors (Jeffries, 2007).  Faculty in this study used the 

PEARLS (Eppich and Cheng, 2015) debriefing script in order to promote consistency between 

group debriefings and address all learning outcomes. 

 The final element of the Nursing Education Simulation Framework involves outcomes.  

Knowledge, satisfaction, self-confidence, skill attainment, and critical thinking are all potentially 

measurable outcomes of simulation.  A plan for measuring outcomes of simulation is a critical 

element of the framework and needs to be established prior to implementing a simulation 

(Jeffries, 2007).  Information gained from measuring outcomes helps to improve future 

simulations and indicates whether objectives of the simulation have been met (Jeffries, 2007).   

This study used several outcome measures which will be discussed in Chapters Three, Four, and 

Five.  In addition to instruments specific to this study, faculty and students expressed anecdotal 

outcomes which will be discussed in Chapter Five. 

THE STUDY DELIMITATIONS 

 The study was conducted at one mid-sized University in Southeast Texas with senior 

level baccalaureate nursing students entering the Preceptorship nursing course.  This is a 
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synthesis nursing course which consists of a 96 hour clinical experience with a nurse preceptor in 

the hospital setting.  Data for the study was collected on three dates in October 2015 prior to 

students beginning their hospital experience with a preceptor.  This study does not involve 

extensive instrumentation review or analysis of the simulation specific behavioral markers.    

However, methods used to develop the behavioral markers in preliminary work will be 

discussed.  The study is limited to analysis of the interrelationships between the behavioral 

markers and theoretically related instruments (TPOT, TPQ, TAQ, NLN Checklist) and a 

theoretically unrelated instrument (CSES) in order to provide information regarding 

psychometric properties of the behavioral markers in this study and provide a methodology for 

assessment of future behavioral markers.   

ASSUMPTIONS 

 This study has three main assumptions.  First, the study assumes that teamwork behaviors 

can be observed and measured during simulated experiences.  A second major assumption is that 

faculty assigned to rate team performance did so to the best of their knowledge and ability.  

Lastly, the study assumes that students answered individual survey questions honestly according 

to their attitudes and perceptions of teamwork after the simulation experience. 

CONCLUSION AND ORGANIZATION OF THE CHAPTERS  

 Simulations developed and implemented using the Nursing Simulation Education 

Framework provide an avenue for educating nursing students in a safe environment, allowing 

them to make clinical judgments and practice communicating critical information (Jeffries, 2007) 

in situations which require teamwork. The debriefing process, which occurs after the simulation, 

encourages reflective thinking and processing information in order to improve future decision 

making and achieve desired outcomes (Jeffries, 2007).  When simulations incorporate the 
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TeamSTEPPs® Instructional Framework, teamwork skills can be learned and evaluated; 

however, additional psychometric data regarding the instruments is needed.  The behavioral 

markers are scenario specific teamwork behaviors; therefore, they can facilitate the evaluation of 

teamwork and provide focus to the post-simulation debriefing session aimed at improving 

teamwork. The employment of rigorous methods to assess construct validity of the behavioral 

markers is needed.  Currently, there is limited information regarding psychometrics of the TPOT 

(Zhang, 2013, 2015; Maguire, Bremmer, & Yanosky, 2014) and instruments which measure 

simulation specific teamwork behavioral markers.   

 The sections of this study to follow will be organized into five chapters.  In Chapter Two, 

the literature regarding the importance of teamwork education and known methods to evaluate 

teamwork will be outlined and analyzed.  Chapter Three involves discussion of the research 

methodology, which will include the research design, sample population, recruitment, data 

collection and instruments, plan for data analysis, and limitations.  The study results and a 

discussion of the findings will be presented in Chapter Four.   A summary of the study findings, 

conclusions, and recommendations will be offered in Chapter Five followed by a complete list of 

references and appendices.  
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Chapter Two Review of Literature 

Chapter Two provides a synthesis of literature regarding the historical development of 

teamwork education in healthcare, instruments and methods for measuring teamwork in 

healthcare, and evidence indicating that teamwork education translates to improved patient 

outcomes.  Literature involving teamwork education, measuring teamwork, teamwork behavioral 

markers, simulation in nursing education, and translational research will be discussed.  Gaps in 

the literature are also identified and will be discussed as a rationale for this study.   

TEAMWORK EDUCATION   

 The aviation industry recognized long ago that errors causing airplane accidents occurred 

more frequently due to human factors rather than mechanical failure (Thomas, et al., 2003).  

Crew Resource Management is a team training strategy developed by the aviation industry to 

improve teamwork and promote safety (Thomas et al., 2003).  Pilots are required to frequently 

demonstrate continued competence in these skills. As a result of team training and other 

initiatives, the International Civil Aviation Organization reports aviation mortality rates in 2013 

were less than one third of those from 2010 (ICAO, 2014).  Twenty-five years of research, 

including evidence from the aviation industry and the military, influenced the Agency for 

Healthcare Research and Quality and the Department of Defense to develop the TeamSTEPPs® 

Instructional Framework, a team training and evaluation strategy for healthcare providers (King 

et al., 2008).   

 Prior to the development of TeamSTEPPs®, Bowers et al. (1994) studied the importance 

of teamwork in military aviation in order to identify teamwork concepts which could be used in 

teamwork education programs.  At this time in history, global measures of team performance 

were common but they were founded heavily on the accomplishment of tasks at the individual 



34 

level rather than the team level.  Bowers et al. (1994) asserted that objective teamwork behaviors 

which could be quantified, such as communication frequency, may better reflect actual teamwork 

performance. Later, Baker et al. (1996) used teamwork behaviors identified by Prince et al. 

(1993) and further tailored them for team performance in the training community, fixed-wing 

attack (aircraft) community, and the cargo helicopter community.  Participants were asked the 

importance of each behavior to the overall concept of teamwork.  One example of the identified 

behaviors included ‘providing assistance to other crew members’ which is very similar to a 

concept in today’s TeamSTEPPs® instructional framework known as Mutual Support.  

Therefore, the authors concluded that specific and targeted teamwork behaviors should be the 

focus of future research and that teamwork training needs to change as subjects evolve from 

novice to experienced personnel in the field.    

  The military and aviation industry share a significant commonality with healthcare.  All 

three are entities in which error can result in significant loss of life.  These organizations all 

strive to be highly reliable (Baker et al., 2006).  Highly Reliable Organizations are characterized 

by low rates of error despite the high potential for and severity of the errors that may occur.  

Effective teamwork is an essential element of Highly Reliable Organizations; therefore, Baker et 

al. (2006) called upon the healthcare research community to apply a framework of teamwork and 

team training to the education of healthcare providers and during the same year TeamSTEPPs® 

was launched.   

MEASURING TEAMWORK 

 Rosen et al. (2008) identified best practices in team performance measurement.  

According to Rosen et al. it is important to ground teamwork measures in theory, design 

measures to meet specific student learning outcomes, accurately identify competencies 
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performed and associate teamwork performance measures with simulated scenario events such as 

teamwork behavioral markers.  Measurement instruments need to include behaviors which may 

be observed, capture the process of teamwork, identify the cause of ineffective performance and 

facilitate providing meaningful feedback to participants. Rosen et al. also asserts that raters must 

be trained on the use of the measurement instrument in order to promote reliability and that 

evaluation should include multiple sources of data.   

 Several instruments for measuring teamwork are available; however, these instruments 

are typically associated with evaluating a particular discipline or type of emergent situation.  

Rosen et al. (2010) identified four of the major instruments used to measure teamwork in 

healthcare:  University of Texas Behavioral Marker Audit Form (UTBMAF), Anesthetists’ Non-

Technical Skills (ANTS), Observational Teamwork Assessment of Surgery (OTAS), and the 

Communication and Teamwork Skills (CATS) instrument.  Not only are these scales tailored to a 

specific area of practice (surgery, anesthesia, neonatal resuscitation), but they also use global 

ratings of teamwork concepts and/or track the number of occurrences. According to Rosen et al. 

(2010) global ratings are sufficient for pure assessment, but do not facilitate providing feedback 

for performance improvement during simulated training sessions.  The Event Based Approach to 

Training (EBAT) is scenario specific (Fowlkes et al., 1998) which means that scenario events 

trigger specific teamwork behavioral markers.  Since the specific teamwork behavioral markers 

are linked to events in the scenario, it is relatively simple to determine whether the teamwork 

behaviors were accomplished and provide feedback to the team for performance improvement 

during the feedback session. Although these types of instruments may be easier to use and 

promote quality feedback, they are labor intensive because they must be individualized to each 

training scenario (Rosen et al., 2010).    
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TEAMWORK BEHAVIORAL MARKERS 

 The utilization of observable behavioral markers specific to teamwork was identified in 

several studies. Thomas et al. (2010) conducted a study involving team training, simulation, and 

the attainment of neonatal resuscitation competencies. The randomized controlled trial compared 

the attainment of teamwork behavioral markers with the indicators of quality: resuscitation time 

and attainment of items on a neonatal resuscitation checklist.  Although a significant relationship 

was not found between team behaviors and attainment of standards of care items on a checklist, 

significance was observed between the presence of team behaviors and resuscitation time.  

Groups receiving team training with high fidelity simulation tended to have quicker resuscitation 

times than groups who received training through different strategies.  

 Two additional studies used simulation to provide team training (Patterson et al., 2013 & 

Riley et al., 2011) and observed behavior change after the specific interventions.   

Patterson et al. provided team training to 289 participants initially and 151 returned 10 months 

later for re-evaluation using the Safety Attitudes Questionnaire.  Friedman’s test demonstrated 

significant attitude changes for teamwork, climate, and overall teamwork scores (p< 0.001) 

among the baseline, post intervention, and 10 month re-evaluation assessments.  Although 

several studies mention the importance of communication as an attribute of teamwork, only one 

study correlated communication behaviors with effective team performance. Hirokawa et al. 

(2012) observed that groups with high team performance also demonstrated a significant and 

positive relationship to communication focused on interventions.  However, it is not clear how 

the identified teamwork behaviors correlate with other measures of teamwork.   

 Only two studies were located in the literature that analyzed psychometric properties of 

the Team Performance Observation Tool (TPOT).  Zhang (2013, 2015) applied the Event Based 
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Training (EBT) methodology to teamwork education and developed Targeted Behavioral 

Markers (TBMs) which are scenario specific and reflect teamwork behaviors on the Team 

Performance Observation Tool (TPOT).  With EBT, simulation scenarios are embedded with 

events which should trigger an expected TBM response.  Using this methodology, the evaluator 

can easily determine whether the objectives of the simulation have been met and provide 

feedback directed toward improving future performance (Dwyer et al., 1999).  In Zhang’s study, 

the TPOT enhanced with TBMs demonstrated good interrater reliability (kappa -  0.730).  

Additionally, test-retest reliability of the original TPOT (i.e. without the TBMs) was acceptable 

(kappa- 0.70) when completed two weeks apart by the same rater.  Raters using the TPOT with 

TBMs demonstrated weighted kappa scores of 0.73.  However, comparison of scores between 

raters using the TBM as compared to the rater using the original TPOT was not acceptable 

(kappa – 0.303, 0.212).  The authors concluded that the original TPOT is subjective leading to 

inconsistency in ratings.  When using the TBMs, raters demonstrated much higher interrater 

reliability.   

 Maguire, Bremmer, and Yanosky (2014) also analyzed psychometric properties of the 

original TPOT.  Thirty-one educators with differing levels of education and experience rated 

student performance on the same simulation.  Cronbach’s alpha was 0.965 for the instrument.  

The authors assert convergent validity was established by the internal consistency of evaluation 

scores from nurse faculty with varying levels of education (Masters’ degree vs. doctorate); 

however, this definition of convergent validity conflicts with Trochim (2006) who asserts 

convergent validity is established when results correlate with findings from other reliable and 

valid instruments measuring the same concept.   Therefore, this study aims to assess both 

convergent and divergent validity in order to support construct validity as Trochim (2006) 
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asserts.  In the current study, a multitrait-multimethod (MTMM) design compares four 

instruments measuring teamwork with each other and an instrument measuring self-efficacy and 

clinical skills.  The four instruments measuring teamwork are expected to demonstrate moderate 

to high correlations with one another which is consistent with Trochim’s definition of convergent 

validity.  These four instruments will also be compared with the Clinical Skills Self-efficacy 

Scale which is expected to demonstrate low correlations and illustrate divergent validity. 

 The behavioral markers are scenario specific teamwork behaviors; therefore, they 

facilitate the evaluation of teamwork and provide focus to the post-simulation debriefing session 

aimed at improving teamwork.  The employment of rigorous methods to assess construct validity 

of teamwork evaluation instruments is needed.  Currently, there is limited information regarding 

psychometrics of the TPOT (Zhang, 2013, 2015; Maguire, Bremmer, & Yanosky, 2014) and 

instruments which measure simulation specific teamwork behavioral markers. 

 Although the Maguire et al. (2014) and Zhang (2013, 2015) studies provide much needed 

information regarding psychometrics of the TPOT, neither provide sufficient information 

regarding convergent and divergent validity which is essential to support construct validity 

(Portney & Watkins, 2009).  The current study analyzed correlations between three established 

teamwork instruments, the behavioral markers in this study, and self-efficacy with clinical skills. 

The current study provided convergent and divergent validity data needed to analyze 

psychometric properties of the original TPOT and behavioral markers.      

SIMULATION IN NURSING EDUCATION 

 The NLN’s Vision for Simulation in Nursing Education emphasizes the imperative for 

nurse educators to purposefully integrate simulation throughout nursing curricula as a 

mechanism to promote good clinical judgment (NLN Vision Statement, 2015).  A landmark 
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study conducted by the National Council of State Boards of Nursing (NCSBN) supports the 

use of simulation in nursing programs. In the NCSBN study, educational outcomes of six 

hundred sixty-six students who participated in 10%, 25%, and 50% simulated 

experiences in lieu of traditional clinical were evaluated and compared with educational 

outcomes of students in traditional clinical experiences. Findings from the NCSBN 

study indicate that learning in simulation can be just as effective as the learning that 

occurs in the clinical setting (Hayden et al., 2014). Similarly, Curl et al. (2016) conducted a 

study with associate degree nursing students.  Students participating in 50% simulated clinical 

experiences which were integrated throughout the curriculum demonstrated significantly higher 

scores on standardized end of program exams than students participating in traditional clinical 

experiences alone. 

 Teamwork principles can be incorporated in every high-fidelity simulation (Clapper & 

Kong, 2012).  Realistic simulations can be effective in initial training and in sustaining teamwork 

competencies (King et al., 2008).  Student learning outcomes from these simulation experiences 

need to be evaluated using reliable and valid tools (NLN Vision Statement, 2015) especially 

when these experiences replace clinical time.  Numerous instruments are available, and although 

researchers should consistently report psychometrics of the instruments used, reliability and 

validity data is not always reported (Adamson et al., 2013).  Observation tools can measure the 

application of learning in simulation; however, the ultimate goal of nursing education, regardless 

of the teaching pedagogy, is for students to translate their learning into their actual clinical 

practice (Adamson et al., 2013).   
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TRANSLATIONAL RESEARCH 

 Highly Reliable Organizations have low rates of error although the potential for error is 

high (Baker et al., 2006).  The literature regarding how teamwork performance in simulated 

settings translates to actual patient care and subsequent patient outcomes is increasing.  Capella 

et al. (2010) provided TeamSTEPPs® Education with simulation practice to trauma teams.  

Actual trauma resuscitations were observed prior to and after the training.  The teams 

demonstrated significant improvement in teamwork as measured on the Teamwork Performance 

Observation Tool (TPOT) as well as significantly decreased times from patient arrival to 

Computerized Tomography scan, arrival to intubation, and arrival to the operating room. 

Patterson et al. (2013) provided simulation based team training to 289 participants initially and 

151 participants returned 10 months later for re-evaluation using the Safety Attitudes 

Questionnaire (SAQ) and a modified teamwork behavioral marker instrument for neonatal 

resuscitation. In this facility, patient safety events/hospital errors decreased from two to three per 

year to none in 1000 days.  These studies support the use of teamwork education and the 

assessment of teamwork behaviors using the TPOT and indicate that improvements in 

observational teamwork behaviors in simulation are associated with improved teamwork 

behaviors and less error in the clinical setting.  

 Riley et al. conducted a study to compare birth trauma rates in three community hospitals.  

One hospital implemented TeamSTEPPs® didactic team training while the other two facilities 

used TeamSTEPPs® didactic team training along with a series of simulations conducted in the 

hospital setting.  Hospitals using the didactic and simulation training combination demonstrated 

a 37% improvement (p < 0.05) in perinatal morbidity. Outcomes of the facility using only 

didactic training demonstrated no significant improvement in perinatal morbidity.  Riley et al. 
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provide evidence that educating clinicians about teamwork and allowing them to practice and 

improve these behaviors in simulation is associated with improved clinical team performance 

and patient outcomes.   

SUMMARY OF CHAPTER TWO 

 Chapter Two discussed the historical evolution of teamwork education and evaluation 

from military and aviation sources to current applications in healthcare. In addition, Chapter two 

provided evidence that teamwork education with simulation practice is associated with improved 

patient outcomes and that simulation can be used effectively in nursing education.  Event Based 

Training was also discussed as a methodology of linking specific expected teamwork behavioral 

markers to simulation scenario events which can facilitate the discussion of performance 

improvement during the debriefing session.  The Teamwork Nomological Network was 

developed based on the theory of nomological networks.  When this nomological network theory 

was applied to the construct of teamwork and TeamSTEPPs® teamwork measurement 

instruments, the Teamwork Nomological Network was created.  The Teamwork Nomological 

Network was used in this study to address gaps in the literature which include psychometric 

analysis of current teamwork evaluation instruments.  

PLAN FOR REMAINING CHAPTERS 

  Chapter Three will discuss the research methodology for this study.  Analysis and the study 

findings will be presented in Chapter Four.  Discussion, implications of the research findings in 

this study, areas of future research, and conclusions will be presented in Chapter Five.   
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Chapter 3 Research Design 

 Chapter Three will outline and describe the research design.  The study sampling 

procedures, setting, recruitment, study protocols, instruments, and rater training will be described 

in detail.  The study aims and hypotheses will be reviewed along with procedures that were used 

to confidentially manage and analyze the data. Chapter Three concludes with a summary and 

plan for the remaining chapters.   

AIMS AND RESEARCH QUESTIONS 

 The study had two primary aims.  The first aim of the research was to demonstrate the 

viability of the Team Performance Observation Tool (TPOT) enhanced with Targeted Behavioral 

Markers (TBM) as a sensitive and valid measure of teamwork performance assessment in 

simulation training.  The second aim was to assess the convergent and divergent validity of the 

Team Performance Observation Tool (TPOT) enhanced with Targeted Behavioral Markers 

(TBMs) as a valid measure of teamwork skill and performance acquisition in simulation training. 

 AIM 1, HYPOTHESIS 1 

 Interrater agreement on simulation performance will be higher for the behavioral marker 

instrument (TBMs) than the original TPOT demonstrating higher rating reliability and 

specificity.  

 AIM 1, HYPOTHESIS 2 

 There will be a significant difference in behavioral marker from the original TPOT 

demonstrating better performance assessment.   
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 AIM 1, HYPOTHESIS 3 

 Correlations between performance evaluations (TPOT with and without TBMs) with 

TeamSTEPP® attitudes and perceptions will be higher for the behavioral marker instrument 

(TBMs) than the original TPOT demonstrating greater sensitivity. 

 AIM 2, RESEARCH QUESTION 1 

 What is the relationship between original TPOT, behavioral markers, and teamwork 

perceptions, attitudes, and the NLN Simulation Checklist (assesses convergent validity)? 

 AIM 2, RESEARCH QUESTION 2 

 What is the relationship between original TPOT, behavioral markers, and the Clinical 

Skills Self-efficacy Scale (assesses divergent validity)?  

METHODS 

 The research design will be described along with methods that were used to select the 

study sample, recruit study subjects, and the setting in which the study was conducted.  Specific 

study procedures such as the teamwork education program, instruments, and rater training are 

explicitly detailed. 

 RESEARCH DESIGN 

 This methodological study used a quasi-experimental Multitrait-Multimethod (MTMM) 

design to investigate construct validity of the behavioral markers instrument.  The MTMM 

methodology was selected for its’ rigorous mechanism for analyzing construct validity (Trochim, 

2006).  It compares methods of evaluation as well as the traits being evaluated to enable the 

researcher to determine if the evaluation method affected the outcome of testing.  In the study, 

instruments with established reliability (TPOT, T-TPQ, T-TAQ) and varying methods of 
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evaluation were utilized to evaluate teamwork along with newly developed behavioral markers 

instrument which facilitated the identification of scenario specific teamwork behaviors.   

 The specific aims and related research questions and hypotheses were attainable using 

MTMM methodology.  Evidence of convergent validity would be demonstrated if scores on the 

original TPOT, behavioral markers, positively correlate (moderate to high) with scores on 

teamwork perceptions and attitudes surveys, and simulation interventions as measured by the 

NLN developed checklist specific to the simulation.  A positive correlation would mean that as 

TPOT and behavioral markers scores rise, perceptions, attitudes, and checklist scores should also 

increase. Self-efficacy has not been found to be predictive of performance (Liaw et al., 2012; 

Robertson & Felicilda-Reynaldo, 2015). Therefore, relationships between the original TPOT, 

behavioral markers, perceptions, and attitudes should have a low correlation with clinical skill 

self-efficacy scores.  This pattern of relationships would provide evidence for 

divergent/discriminant validity.   

 STUDY SAMPLING AND SUBJECT INCLUSION CRITERIA 

 The study used a convenience sample of senior level baccalaureate nursing students 

enrolled in the Preceptorship course (n=57) at a medium sized University in Southeast Texas.  

Preceptorship is the final clinical capstone course, and students must successfully complete all 

coursework in order to enroll in the Preceptorship course.  Therefore, students were eligible to 

participate in the research study if they successfully completed all course work and were enrolled 

in the Preceptorship course.  No student enrolled in the Preceptorship course was excluded from 

the study since all students were expected to participate in the preceptorship clinical experience 

and successfully complete the nursing program.  Participation in the research study was 

voluntary; however, participating in the teamwork simulation experience was a course 
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requirement.  Fifty-six students agreed to participate; however, one student was on maternity 

leave which left one team of only two people.  Data for this partial group was not collected for 

the study although the group did participate in the teamwork education, simulation, and 

debriefing.  The total sample for the study included 54 students (n=18 teams).   

 SETTING  

 The setting for data collection was a 10 bed high-fidelity simulation center at the 

University.  The University has 15,000 on campus students with approximately 300 on campus 

undergraduate baccalaureate nursing students.  The Simulation Center within the Department of 

Nursing has ten individual patient rooms which closely resemble hospital rooms.  Each room is 

equipped with a patient bed, high-fidelity mannequin, functioning suction and oxygen units, 

patient monitor, call light system, emergency call system, telephone, charting system, sink, two 

fixed cameras, one pan tilt zoom camera, and microphone.  Faculty facilitate simulations from 

the control room which is located down the hall from the patient rooms.  Faculty have the ability 

to view student interactions with the mannequin via a video server which integrates audio, video, 

and mannequin monitor information.  Faculty control the mannequin, serve as the mannequin’s 

voice and the physician or nurse practitioner’s voice, and observe the students’ performance in 

real time on video monitors in the control room.   

 In addition to patient rooms, four separate rooms are available for comprehensive video 

debriefing.  The debriefing rooms are equipped with conference tables and a large screen 

monitor for viewing recorded simulations and providing performance feedback.  The debriefing 

rooms were used for pre-briefing before the simulation, completing surveys, and debriefing after 

the simulation.   
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 RECRUITMENT 

 The PI visited the Preceptorship course after Institutional Review Board (IRB) approval 

was obtained from UTMB (Appendix A) as the primary research institution.  The PI explained 

the purpose and design of the study, answered questions, invited students to participate, and 

obtained their voluntary written consent (Appendix B). Fifty-six out of fifty-seven students in the 

cohort consented to participate and signed a written consent form.  One student was on maternity 

leave, therefore, consent was not obtained from this student and the student’s data was not 

collected for the study. 

 PROCEDURES  

 Fall 2015 simulation dates for scenario implementation and data collection were 

identified during the Summer of 2015.  Faculty who were willing to conduct the teamwork 

simulations and were available on the identified dates, including the faculty workshop, were 

recruited to collect observational data, facilitate student completion of survey data, observe and 

debrief the team simulations.  Students were randomized into nineteen teams of three students.  

One team consisted of only two people, therefore, data was not collected for this group or the 

student on maternity leave. 

 Due to limited faculty and student time, the one hour TeamSTEPPs® didactic teamwork 

education was delivered using lecture format with the entire cohort of students. Each team of 

nursing students participated in a simulation scenario five days to two weeks after receiving the 

team training.  This schedule was necessary due to limited student and faculty time.   

 The one-hour team training for students involved a brief overview of the five key 

principles in TeamSTEPPs®:  team structure, communication, leadership, situation monitoring, 

and mutual support. Specific examples of strategies which support each principle were discussed.  
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Short video clips from the TeamSTEPPs® website were used as exemplars to illustrate the 

strategies in action.  Appendix C illustrates the teaching outline for the one-hour team education 

for nursing students in the study.   

 Students were informed prior to the simulation day that the simulation scenario would 

involve a patient with pancreatitis.  Students were given a set of pre-simulation critical thinking 

questions focused on assessments, interventions, and evaluation strategies appropriate for use 

with the patient having pancreatitis.  By encouraging preparation, performance issues related to 

knowledge deficits should have been minimized.  

 The simulation scenario was developed by the National League for Nursing (NLN) in 

collaboration with Laerdal®, a medical simulator company.  The department’s Simulation 

Specialist was trained to run the simulator, portray the physician, and the patient’s voice during 

the simulation.  The Simulation Specialist was also trained to strictly adhere to the simulation 

script as written in order to ensure standardization and decrease any variability in scenario 

implementations. Utilization of the Simulation Specialist in this capacity allowed the faculty 

raters to focus on evaluation, score the three instruments, and prepare for immediate debriefing 

of the group.  Faculty observed teamwork performance and scored each team using the original 

TPOT, behavioral markers instrument, and the NLN Simulation Checklist.  Prior to the 

simulation debriefing, participating students completed the demographic questionnaire, Clinical 

Skills Self-efficacy Scale, the teamwork perceptions (T-TPQ) and teamwork attitudes (T-TAQ) 

based on their team’s performance during the simulation.  During the debriefing, faculty led 

students in reflecting on how teamwork concepts and strategies were used.  Videos of each 

team’s performance during the simulation were available to illustrate areas where students 

successfully used teamwork concepts and areas for improvement. The total time commitment for 
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each student group, including teamwork education, was two and a half hours.  The total time 

commitment for each faculty member was approximately ten to twelve hours.  

 Three TeamSTEPPs® Master Trainers viewed the videos of student performance and 

rated teams using the original TPOT, behavioral marker instrument, and the NLN Simulation 

Checklist.  Two of the TeamSTEPPs® Master Trainers rated nine teams for a total time 

commitment of approximately ten hours.  The PI, also a TeamSTEPPs® Master Trainer, viewed 

all eighteen videos for an approximate time commitment of 20 hours. Ratings from the five 

faculty members, PI, and two TeamSTEPPs® Master Trainers were compared and interrater 

agreement was examined for the study sample.   

 RATER TRAINING 

In order to prepare faculty for the simulation, conduct interrater agreement, and develop a 

training video for future raters, three baccalaureate nursing students who were not in the study 

sample were recruited to participate in testing the simulation scenario prior to the study.  These 

volunteers received the one-hour teamwork education training which was identical to the 

education received by the study subjects.  The volunteers were also informed that the simulation 

would involve a patient with pancreatitis and were encouraged to review this concept and related 

patient care prior to the simulation scenario.  These volunteer students did not complete any 

surveys or demographic forms since the experience was specifically for scenario testing and 

development of a training video.  The volunteer student performance was realistic and revealed 

technical issues in the scenario implementation, pre-scenario instructions, and checklists which 

resulted in procedural changes made prior to study implementation.  For example, the volunteers 

stated that a specific list of critical thinking questions related to the content needed to be 

provided in order to help prepare subjects for the simulation.  In addition, the volunteer students 
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also stated that the pre-simulation instructions needed clarification.  Based on these suggestions, 

changes were made accordingly.  The volunteer students signed a confidentiality and photo 

release agreement prior to the simulation experience. 

 The researcher used the recording of the volunteer simulation scenario to refine the 

observational instruments and train faculty on observing teamwork behaviors.  The video 

recording of the simulation was used during the faculty training workshop to enhance interrater 

agreement among the five faculty members, two TeamSTEPPs® Master Trainers, and the PI.  

During the workshop, faculty received an overview of TeamSTEPPs® and the instruments to be 

used in the study.  All faculty viewed the video of the volunteers completing the simulation 

scenario and independently rated team performance using the original TPOT, behavioral marker 

instrument, and the NLN Simulation Checklist. Afterward, the researcher led the faculty raters in 

discussing each item in order to promote a shared understanding of the rating system and 

enhance interrater agreement.  Interrater agreement of 80% was established prior to the study.  

During the workshop, the faculty raters and the Simulation Specialist rehearsed implementation 

of the simulation.  

 INSTRUMENTS 

The TeamSTEPPs® Teamwork Perceptions Questionnaire (AHRQ, 2014b) was used to 

measure teamwork perceptions. The TeamSTEPPs® Teamwork Attitudes Questionnaire (AHRQ, 

2014c) measured attitudes toward teamwork, and outcomes of the simulation were measured by 

the accomplishment of desired interventions on the NLN Simulation Checklist (convergence). 

The Clinical Skills Self-Efficacy Scale was used to assess self-efficacy with clinical skills as an 

individual trait since there is a theoretical relationship between individual performance and 

teamwork, but there is no evidence that self-efficacy with clinical skills is predictive of team 
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performance (divergent construct).  Team overall scores were constructed for the TeamSTEPPs®, 

Teamwork Perceptions Questionnaire, TeamSTEPPs® Teamwork Attitudes Questionnaire, and 

the Clinical Skills Self-Efficacy Scale by combining individual scores for each member of the 

team.  The same teams were evaluated using the teamwork observational instruments for 

comparative analyses. 

TEAMWORK PERFORMANCE OBSERVATION TOOL.  The original TPOT (AHRQ, 2014a) is 

an observational instrument that was used to evaluate teamwork behaviors during actual or 

simulated events (Appendix D).  The instrument consists of five subscales:  team structure, 

communication, leadership, situation monitoring, and mutual support.  Each subscale consists of 

four to six behaviors which are rated on an ordinal scale from 1 (very poor) to 5 (excellent).  The 

sum of each behavior in the subscale leads to a subscale score.  All five subscales were summed 

for an overall raw score.   

BEHAVIORAL MARKERS (TBMS).  In preliminary work, the behavioral markers  

(Appendix E) were developed specifically for a NLN simulation involving a patient with 

Pancreatitis and hemodynamic instability.  Using Zhang’s (2013, 2015) methodology, specific 

triggering events in the simulation were associated with anticipated teamwork behavioral 

markers (TBMs).  The situation specific behavioral markers were then linked with essential 

teamwork behaviors on the original TPOT.  Therefore, faculty were able to follow the unfolding 

scenario and evaluate whether the expected behaviors were met.  The behavioral markers are 

listed in table format along with the chronological simulation events and associated TPOT 

behaviors for ease of evaluation.  Scores for the behavioral marker instrument indicate the 

overall number of teamwork behaviors which were observed. 
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 Prior to implementation of the behavioral marker instrument, the behavioral markers 

were reviewed by two experts in medical-surgical nursing and two experts in TeamSTEPPs® 

team training methodology.  The items were revised as needed to obtain basic content validity 

(80% agreement).  Although content validity is the weakest form of validity (Polit & Beck, 

2010), it is an essential first step prior to using the instruments and performing more rigorous 

reliability and validity testing. 

TEAMSTEPPS® TEAMWORK PERCEPTIONS QUESTIONNAIRE (T-TPQ).  The teamwork 

perceptions survey (Appendix F) is a 35 item instrument consisting of five subscales, each 

having seven items, which measured the perceptions of teamwork on a five point Likert scale (1 

= Strongly Disagree to 5 = Strongly Agree).  The subscales measure the constructs of team 

structure, leadership, situation monitoring, mutual support, and communication, all of which are 

discussed in the TeamSTEPPS® teamwork education curriculum.  The Agency for Healthcare 

Research Quality (AHRQ, 2010) reports Cronbach’s alpha for each of the subscales ranged from 

0.88 to 0.95 and construct inter-correlations were from 0.57 to 0.79. 

TEAMSTEPPS® TEAMWORK ATTITUDES QUESTIONNAIRE (T-TAQ).  The T-TAQ 

(Appendix G) is a 30 item instrument consisting of five subscales with six items in each 

subscale.  The instrument measured attitudes toward teamwork on a five point Likert scale (1 = 

Strongly Disagree to 5 = Strongly Agree), using the same five subscales as the perceptions 

survey (team structure, leadership, situation monitoring, mutual support, and communication).  

Each of the six items within the subscales closely resembles items on the perceptions survey, 

only the questions are phrased to measure attitudes about the importance of each item rather than 

perceptions.  Cronbach’s alpha for the subscales ranged from 0.70 to 0.83 with inter-item 

correlations ranging from .541 - .633.  
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 NLN SIMULATION CHECKLIST.  The simulation checklist was a list of assessments, 

interventions, and evaluations that were expected during the simulation (Appendix H).  The 

checklist was developed by the NLN specifically for the simulation in order to evaluate student 

attainment of the simulation objectives.  Items are dichotomously scored as observed or not 

observed. Scores for the NLN Checklist consisted of a total number of items completed on the 

instrument.  No reliability data is available for this instrument.  Content validity was established 

with two medical-surgical nurse experts prior to using the instrument. 

 CLINICAL SKILLS SELF-EFFICACY SCALE (CSES).   The CSES (Oetker-Black & Kreye, 

2015) is a nine item instrument which measures student confidence with clinical skills on a zero 

to ten scale (0 = no confidence to 10 = total confidence) (Appendix I). The CSES consists of two 

subscales.  This instrument measures self-efficacy ratings of hands on clinical skills such as 

intramuscular injection, sterile dressing change, Foley catheter insertion, nasogastric tube 

insertion, initiating intravenous access, calculating medication dosages, and transferring an 

immobile patient to a chair.  The instrument has a Cronbach’s alpha of 0.84.  The sum of all nine 

items was used to create an overall raw score for each individual and team.  The CSES was used 

to demonstrate divergent validity.  The CSES was not expected to correlate highly with measures 

of team performance or outcomes. 

DATA MANAGEMENT   

 The plan for data management included measures to maintain security, confidentiality, 

and accuracy of data.  Data consisted of individual student surveys (Demographics, Clinical 

Skills Self-efficacy Scale, perceptions, attitudes) as well as group team performance evaluations 

(original TPOT, behavioral markers, NLN Simulation Checklist).  Each student was assigned an 

individual identification number and a team identification number.  The faculty evaluator for 
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each team was also coded.  A code book linking subjects with their individual, team, and faculty 

evaluator identification numbers was maintained on the PI’s password protected laptop computer 

and in a locked office. Videos of each simulation were saved on an external drive and maintained 

in a locked desk within the PI’s locked office.  Surveys and team performance evaluations 

included individual and team identification numbers in order to maintain confidentiality of data.  

Student attendance for the simulation was maintained on a course roster to verify they completed 

the teamwork simulation course requirement.  Student completion of the required activity was 

reported to course faculty.  

 Data was collected from subjects using the survey format on Blackboard® which was 

associated with the preceptorship course.  Since the surveys were completely anonymous, the 

subjects were asked to provide their individual and team code number at the beginning of the 

survey.  Blackboard® surveys are also equipped with an option to prevent skipping items which 

were employed for the student subjects who were participating in the research.  However, using 

the ‘force completion’ option in Blackboard® did not prevent the students from skipping items.  

Demographic data was coded using numbers indicating a category (example: male/female, 

ethnicity, etc.).  Survey data from the perceptions and attitudes were recorded from 1 to 5 (1 = 

Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree).  Scores on the 

TPOT were documented as a raw score/sum of each item for each of the subscales and an overall 

summed raw score.  Scores on the behavioral marker instrument and the NLN Checklist were 

documented as the overall raw score of behaviors observed.  Clinical Skills Self-Efficacy Scores 

were identified by each subject and were summed to create an overall raw score.  Faculty 

completed paper and pencil TPOT, behavioral marker, and NLN Simulation Checklist during the 

scenario.  The PI entered data from the faculty forms into an Excel spreadsheet that was 



54 

imported into the Statistical Package for Social Sciences (SPSS) statistical package for the 

analyses.  In addition to individual scores on the perceptions, attitudes, and skill self-efficacy 

(CSES), team mean scores on all three instruments were compiled to mirror the same set of 

subjects as the simulation teams in order to compare with the team observational scores (TPOT, 

behavioral markers, NLN Checklist).  Faculty were instructed to encourage subjects to complete 

all surveys.  Missing data was observed, despite using settings in Blackboard® to prevent it. 

Thirty-three individual items were missing on the demographic variables of education, healthcare 

experience, and experience with team training. Sixteen individual items were missing on the T-

TPQ (perceptions), eight items were missing on the T-TAQ (attitudes), and one item was omitted 

on the CSES.  Missing data was left blank and blank items were coded as missing in SPSS.  The 

code for missing data was documented in the code book.  The code book was used to link 

variables and labels with brief descriptions or meanings.    

DATA ANALYSIS   

 Subject survey data obtained through the Blackboard® survey format and paper and 

pencil data from faculty assessment of teams was analyzed using the SPSS version 22.  Two data 

sets were initially created since data were collected at the individual level through subject 

surveys and at the team level, provided by faculty rating each team.  A third data set was created 

for team level data on surveys and observational instruments.  Subject survey data was summed 

to mirror the team assignments and provide a team level of survey data suitable to compare with 

team level observation data provided by faculty.  In addition, rater scores were summed for each 

team in order to create team scores on the observational instruments.  Preliminary analysis was 

conducted in order to identify differences in groups on the demographic variables.  After 

preliminary analysis, each hypothesis and research question was analyzed.  Interrater Agreement 
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was calculated using Intraclass Correlation (ICC), and then data were analyzed according to each 

hypotheses and research question.  

 PRELIMINARY ANALYSIS 

 Descriptive analysis of all demographics and variables was conducted first.  Data was 

compiled for a total of 18 teams which consisted of 54 subjects.  Individual level subject data 

were collected from the demographic form, attitudes, perceptions, and skill self-efficacy (CSES) 

surveys.  Team level data were collected from a total of eight faculty using the TPOT, behavioral 

markers, and NLN Checklist.   Raw/summed scores on the subscales were calculated for the 

attitudes and perceptions instruments using SPSS.  Overall raw/summary scores were calculated 

in SPSS for the skill self-efficacy scale, attitudes, and perceptions subject survey instruments. 

Data from the skill self-efficacy scale, attitudes, and perceptions instruments were summed for 

subjects assigned to the same team in order to compare subject survey data with team level data 

provided by each faculty member.  Scores on the TPOT subscales and overall scores, behavioral 

markers, and the NLN Checklist were summed across the three raters who scored each team.  

These summary scores were added to the individual data set in order to analyze differences in 

groups based on demographic variables. 

 DEMOGRAPHICS.  The demographic questionnaire consisted of five items: gender, 

ethnicity, education level, healthcare experience, and experience with team training.  Chi square 

tests of independence were calculated on gender, education, and healthcare experience since 

these variables are nominal and dichotomous. The analysis was conducted during preliminary 

data analysis in order to determine if there were any differences across the study variables.  In 

addition, a one-way analysis of variance (ANOVA) was conducted on demographic variables 

with three or more levels.  Ethnicity and Experience with Team Training variables were 
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compared with dependent variables in the study (perceptions raw score and subscale scores, 

attitudes raw score and subscale scores, skill self-efficacy raw score, TPOT raw and subscale 

scores, behavioral markers raw scores, and the NLN Checklist raw scores).   

 RELIABILITY OF INSTRUMENTS.  Cronbach’s alpha coefficient was calculated for each 

instrument used in the study.  The individual level data set containing survey data at the student 

level was used to calculate Cronbach’s alpha for the perceptions, attitudes, and skill self-efficacy 

instruments.  Cronbach’s alpha for each of the observational instruments (TPOT, behavioral 

markers, and NLN Checklist) was calculated using the team level data set which consisted of 

scores for the instruments provided by each rater.  Cronbach’s alpha was calculated on each 

instrument by rater as well as for all raters combined.  

 INTERRATER AGREEMENT.  Intraclass Correlation Coefficients (ICC) were used to 

calculate interrater agreement for each pair of faculty who shared team ratings.  According to 

Graham et al. (2012) interrater agreement is the “degree to which two or more evaluators using 

the same rating scale give the same rating to an identical observable situation” (p. 5). Using this 

definition, it is the absolute value of the rating that is compared. ICC is more meaningful than 

kappa when there are more than five rating categories or when ratings use a continuous scale 

(Graham et al., 2012).  Since the  behavioral markers use a nominal scale (1=present vs. 0=not 

present) and the TPOT uses a Likert (ordinal) scale for each item, total raw scores were used for 

each scale to obtain interval level data in order to use the same interrater agreement calculation 

methodology.  Otherwise, various versions of kappa could be used to assess interrater agreement 

for the nominal data (behavioral markers) and Intraclass Correlation Coefficient could be used to 

assess agreement on each of the ordinal items on the TPOT. 
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 A one-way random effects analysis of variance with absolute agreement ICC was 

calculated using total raw scores for pairs of raters for each team.  Although each team was rated 

by three faculty members, it was not always the same faculty members performing the rating, 

therefore, the one-way model was used (Hallgren, 2012).  Absolute agreement was selected 

because the agreement of the overall ratings was of greatest concern (Hallgren, 2012) rather than 

rater consistency on each item.  Intraclass Correlation focuses on the variance in scores due to 

performance rather than rater variations, however, results can be misinterpreted if there is limited 

variation between those being scored (Graham et al., 2012).  Each rater provided scores for a 

select grouping of teams.  The method in which raters were assigned to teams is an important 

design element to consider during the analysis phase.  Although the method in which raters were 

grouped to score teams may not affect the ICC calculations, it does affect the ability to 

generalize the study results (Hallgren, 2012) and compare TeamSTEPPs® Master Trainer ratings 

from ratings provided by course faculty.  According to Cicchetti (1994) the following cutoff 

values are recommended for ICC:  <.40 = poor, .40 - .59 = fair, .60 - .74 = good, .75 – 1.0 = 

excellent.  A negative ICC indicates substantial disagreement.  

 Intraclass Correlations provide a single measures and average measures statistic 

(Hallgren, 2012).  Fully crossed study designs/average measures require that ratings for each 

subject/group are provided by every rater. The ICC is based on the average of the multiple raters. 

Alternately, in single measures designs, a small subset of the ratings are provided by a sample 

group of raters, then the remaining ratings are based on scores provided by one rater. Since the 

study utilized a total of eight raters and eighteen teams, it was not feasible for every rater to 

provide scores for every team.  All teams were rated by three raters, but it was not always the 

same three raters.  The design is not a pure crossed or single measures design which causes some 
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difficulty in analyzing the results using single or average measures alone.  Therefore, both single 

and average measures will be reported in the results of preliminary analysis.  Hallgren (2012) 

notes that average measures ICC tend to be more reliable than single measures ICC and that 

when single measures are low and average measures are high, the researcher should report both 

results.   

 PRIMARY STUDY ANALYSES 

 The primary study analyses were conducted after all preliminary analyses were complete 

in order to ascertain the necessity of data driven changes in the planned analyses for study aims 

and research questions.  Results of the preliminary analysis not only can affect the 

generalizability of the primary analyses, but can also identify modifications in planned analyses 

that resulted from unexpected distributions or limitations in the data collected.  Implications of 

the preliminary analyses and the impact on the primary analyses will be discussed in Chapter 

Four.  

 AIM 1 HYPOTHESIS 1.  In order to address the hypothesis that interrater reliability will be 

higher for the behavioral markers than the TPOT, one-way random effects model ICCs were 

calculated.  A comparison of average and single measures ICCs was completed during 

preliminary analyses, therefore, average ICCs for the TPOT and behavioral markers were 

compared to address the hypothesis.  Cicchetti’s (1994) cutoff values for ICC were used:  <.40 = 

poor, .40 - .59 = fair, .60 - .74 = good, .75 – 1.0 = excellent.  In addition, negative ICC values 

were indicators of substantial disagreement (Hallgren, 2012).  

 AIM 1 HYPOTHESIS 2.  A within analysis of variance was conducted between the TPOT 

and behavioral markers in order to address the second hypothesis and determine whether there 

was a significant difference in the two TPOT assessments. A repeated measures single group 
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ANOVA was conducted between the TPOT and behavioral markers instrument.  The team level 

database was used to analyze data for the hypothesis.  Summary scores from each rater were 

totaled to create total TPOT and behavioral marker scores for each team.  Therefore, each team’s 

score on the TPOT and behavioral marker instrument was a composite score from three raters on 

each instrument.  A single-factor repeated measures design usually compares results from 

treatment conditions within the same subject and between different subjects (Portney & Watkins, 

2009).  In this study, differences between the TPOT and behavioral markers are the within 

subjects comparison.  Results from each of the eighteen teams are compared for the between 

subjects comparisons.  Significance was set at the .05 level.      

 AIM 1 HYPOTHESIS 3.  Pearson Product-Moment Correlation Coefficients were calculated 

between the TPOT, behavioral markers, TeamSTEPPs® attitudes (T-TAQ) and perceptions (T-

TPQ).  The team data file was used for the analysis.  Correlations were calculated using overall 

raw scores for each instrument and subscale raw scores for the behavioral markers, perceptions, 

and attitudes.  Since the perceptions and attitudes data were originally collected at the individual 

level, team raw scores were calculated in SPSS by summing scores from the three members on 

each team for the subscales and overall instrument.   

 AIM 2  RESEARCH QUESTION 1.  A Multitrait-Multimethod Correlation Matrix was created 

based on literature indicating that the attitudes, perceptions, and original TPOT all measure the 

construct of teamwork (AHRQ, 2014a; AHRQ, 2014b, AHRQ, 2014c) and therefore, they 

should theoretically correlate at least moderately.  However, no studies were identified which 

examined this potential relationship.  In order to address this research question, Pearson Product-

Moment Correlations were calculated between the behavioral markers, original TPOT, 

perceptions, attitudes, and NLN Simulation Checklist and then entered in to the MTMM 
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Correlation Matrix.  Raw overall scores and raw subscale scores for the TPOT, perceptions, and 

attitudes were correlated with the overall TPOT and NLN Checklist raw total scores. Moderate (r 

= .4 - .6) to high correlations (r = .6 - .9) are considered acceptable values to support 

convergence and provide evidence for validity (Portney & Watkins, 2009, Trochim, 2006). 

 AIM 2 RESEARCH QUESTION 2.  Pearson Product-Moment Correlations were calculated 

between overall raw scores and subscale raw scores for the TPOT, raw scores for the behavioral 

markers, and the overall raw team score on the Clinical Skills Self Efficacy Scale.  Portney and 

Watkins (2009) indicate that discriminant/divergent validity is supported when a construct 

demonstrates low correlations with measurements of a different construct.  Correlations of less 

than .4 between team performance measures and self-efficacy are considered low and indicate 

divergence. 

ETHICAL CONSIDERATIONS  

 Data were coded to protect the confidentiality of the subjects.  Subject survey data 

submitted through Blackboard were anonymous, therefore subjects were asked to provide their 

individual, team, and faculty evaluator code numbers in order to merge the data.  Paper and 

pencil evaluations submitted by faculty were coded with team and faculty code numbers. No 

names were identified on any of the survey forms.  The only link to each person’s identity was 

through a code book which was maintained in a locked cabinet in the PI’s locked office.   

 Subjects in the Preceptorship course were provided an option to participate or not 

participate in the research study.  Participation involved completing surveys on Blackboard and 

receiving faculty teamwork evaluations.  However, the teamwork simulation was required for all 

subjects in the Preceptorship class because it would be unethical to withhold this teamwork 

experience for subjects who are soon to enter the nursing profession where teamwork is an 
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expectation. Subjects completing the simulation received a grade of satisfactory.  Subjects 

received no penalty or benefit to their grade by participating in the research study.  The student 

on maternity leave viewed the teamwork education via PowerPoint with voiceover, viewed two 

simulation videos, and rated two teams using the TPOT, behavioral marker instrument, and the 

NLN Checklist.  The student then answered the same debriefing questions as subjects who 

participated in real time.  Faculty conducted a 1:1 debriefing session with the student to allow the 

student an opportunity to reflect and review observations.  

SUMMARY OF CHAPTER THREE  

 Chapter Three discussed the study’s research design.  The study aims, hypotheses, and 

research questions were outlined along with data management and data analysis strategies.  The 

study protocol which included participant education, instruments, and rater training were also 

discussed.  Ethical considerations were also described.   

PLAN FOR REMAINING CHAPTERS 

  The study findings will be presented in Chapter Four.  Implications of the current study 

design will be described.  Discussion, implications of the research findings in this study, areas of 

future research, and conclusions will be presented in Chapter Five.   
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Chapter 4 Results 

INTRODUCTION 

Chapter 4 begins with a basic description of the study sample and overview of the study 

findings.  Preliminary analyses, including demographic comparisons, instrument reliability and 

interrater agreement are discussed as a precursor to the primary study analyses.  Findings from 

the primary analyses will be discussed according to the research aims, hypotheses, and research 

questions.  

SAMPLE DESCRIPTION 

 The study sample included 54 senior level baccalaureate nursing students enrolled in the 

Preceptorship course, a capstone clinical course in the final semester of the nursing program at 

the University.  Subjects were randomly assigned to 18 teams consisting of three team members 

each.  Gender and Ethnicity demographics were completed for all subjects; however, eleven 

subjects (20.4%) elected not to complete the three remaining demographic questions about 

education level, healthcare experience, and experience with team training.  The following 

descriptive statistics are based on a total sample size of 54 subjects with the exception of those 

three variables (n=43). 

 The sample included African-American/Black (n=10), Asian (n =9 which included 

subjects identifying as Southeast Asian/Indian), Caucasian (n =30), and Hispanic (n =5) subjects.  

Thirty-eight subjects (70.4%) out of the total sample (n =54) indicated they were completing 

their first degree and five subjects (9.3%) indicated they had a previous degree.  Thirty subjects 

(55.6%) indicated they had no healthcare experience prior to nursing school while thirteen 

subjects (24.1%) indicated they did have some experience.  In the explanation section of the 

survey, subjects stated their healthcare experience included working as nursing assistants, 
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veterinary assistants, and medical office assistants.  Twelve subjects (22.2%) indicated they had 

no experience with team training, twenty-two subjects (40.7%) indicated they had minimal 

exposure to team training prior to nursing school, and nine subjects (16.7%) indicated they had 

formal team training in their work setting. 

DESCRIPTIVE ANALYSIS 

 In this section, raw scores, mean scores, and percentages will be used to provide a basic 

overview of the data.  The preliminary and primary analyses used the raw overall scores for 

comparison in SPSS.  However, since each instrument has a different overall numerical score, 

means and percentages for each instrument and subscale were computed for descriptive analyses 

in order to characterize the sample and to provide greater understanding of the comparisons 

which will be presented later in the Chapter.  

 Overall scores on the observational instruments used by faculty raters (TPOT, behavioral 

markers, NLN Checklist) were created by summing ratings across items within each faculty rater 

and then across all the three faculty raters for each team. These overall scores were then divided 

by the total number of items on each instrument and then by three (raters) to give an overall 

mean score on the original TPOT (1=Poor to 5=Excellent).  However, each item on the 

behavioral marker instrument and the NLN Checklist were scored as complete or incomplete.  

Therefore, mean scores for the behavioral markers and the NLN Checklist are not meaningful. 

Instead, a percentage score of items completed was calculated for the behavioral markers and the 

NLN Checklist.  Table 1 presents the overall raw scores and mean scores and/or percent of the 

total possible for each observational instrument.  The total possible overall score for the original 

TPOT was 345, behavioral markers was 51, and the NLN Checklist was 75.  Interestingly, the 

teams who scored highest on one instrument did not necessarily score highest on all measures.  
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For instance, Team 14 has the second highest TPOT overall score, but the highest behavioral 

markers (TBM) score and NLN Checklist score.  Conversely, team six has the highest TPOT 

overall score and a substantially lower NLN Checklist percentage score.  Differences in rater 

scores for the observational instruments will be discussed later in the Preliminary Analysis.  The 

full Summary of Observational Instrument Team Scores can be found in Appendix J. 

Table 1 Excerpt from Summary of Observational Instrument Team Scores Table (Appendix J) 

TEAM TPOT 

Overall 

 

TPOT  

Mean 

TBM 

Overall 

 

TBM 

Percent 

NLN 

Overall 

 

NLN 

Percent 

1 161 2.36 23 45.10 41 52.56 

6 283 4.10 42 82.35 49 62.82 

14 278 4.03 44 86.27 71 91.03 

16 163 2.36 25 49.02 34 43.59 

 

Survey scores provided by each subject were summed according to team affiliation to 

create overall team raw scores for the perceptions, attitudes, and skill self-efficacy.  The 

maximum overall score for teamwork perceptions was 525, while the maximum teamwork 

attitudes score was 450 and the skill self-efficacy maximum was 270. Students rated each 

individual item on the perceptions and attitudes from one (Strongly Disagree) to five (Strongly 

Agree).  The overall teamwork perceptions, attitudes, and skill self-efficacy scores were divided 

by the total number of items and then by three (individual subjects) to provide overall mean 

scores. The mean scores were not used for analyses addressing study questions, but can provide 

insight into the sample.  Students rated each of the 9 items on the CSES on a scale of zero (No 

Confidence) to ten (Total Confidence).  Therefore, mean scores range from zero to ten (see Table 

2).  In the Table 2 data subset, Team 16 has the highest teamwork perceptions and skill self-
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efficacy mean and the second highest teamwork attitudes mean.  Conversely, Team 1 has the 

second highest teamwork perceptions mean, highest teamwork attitudes mean, and lowest skill 

self-efficacy mean.  Interestingly, Team 1 had the lowest TPOT and behavioral marker scores 

(see Table 1) illustrating an apparent lack of consistency between observed scores (TPOT and 

behavioral markers) and student attitudes (T-TAQ) and perceptions (T-TPQ) of teamwork.  

These findings will be addressed in greater detail in the Preliminary Analysis.  The full Summary 

of Overall and Mean Survey Scores by Team can be found in Appendix K.  A summary table of 

all observational and survey scores is available in Appendix L. 

Table 2  Excerpt from Summary of Overall and Mean Survey Scores by Team Table 

TEAM T-TPQ 

Overall  

 

T-TPQ 

Item Mean 

T-TAQ 

Overall 

 

T-TAQ 

Mean 

CSES Overall 

 

CSES 

Mean 

1 500 4.76 426 4.73 177 6.56 

6 490 4.67 378 4.20 228 8.44 

14 419 3.99 387 4.30 215 7.96 

16 512 4.88 394 4.38 231 8.56 

 

PRELIMINARY ANALYSIS 

Preliminary analyses were conducted prior to the primary study analyses to determine 

whether significant differences existed between groups that might affect interpretation of 

primary results.  Cronbach’s alpha was calculated for all six study instruments as an estimate of 

reliability.  In addition, interrater agreement was calculated using intraclass correlations.   

 DEMOGRAPHIC COMPARISONS 

 There were no significant differences between males and females on the distribution 

across education or healthcare experience.  A one-way Analysis of Variance (ANOVA) was 
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calculated comparing ethnic groups on each of the study variables measured by the teamwork 

perceptions, attitudes, skill self-efficacy, NLN Checklist, TPOT, and behavioral markers.  In 

order to complete the analysis, team scores for the TPOT, behavioral markers, and NLN 

Checklist were added to the individual level data file.  Each member of the team was assigned 

the team score in order to compare with their individual demographic data. No significant 

differences were observed between ethnic groups on any of the study variables. 

 A one-way ANOVA was calculated comparing individual teamwork perceptions and 

attitudes total scores and their respective subscale scores among subjects with no team training, 

minimal exposure to team training prior to nursing school, and subjects receiving formal team 

training in the work setting (see Table 3).  The subjects in these three groups did not differ 

significantly on teamwork perceptions (T-TPQ) total scores or attitudes (T-TAQ) total scores. 

Based on the standard deviations, there was a greater variability in scores on teamwork 

perceptions than teamwork attitudes.  However, the total possible score on teamwork 

perceptions is greater than teamwork attitudes, so the greater range of possible scores likely 

contributes to the variability.  There were also no significant differences on the teamwork 

perceptions Team Structure, Leadership, or Communication subscales; however, significant 

results were observed on the teamwork perceptions Situation Monitoring subscale and the 

teamwork perceptions TPQ Mutual Support subscale.  Tukey HSD post hoc analysis for 

Communication and Situation monitoring subscales revealed the significant difference was 

between the group with minimal exposure to team training and the group with formal classes in 

team training. The group (n = 9) with formal classes in team training had a significantly higher 

teamwork perceptions Situation Monitoring subscale mean scores (32.56) than the group (n = 

22) with minimal exposure to team training (mean = 28.95).  The group with formal classes in 
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team training also had significantly higher mean scores on the teamwork perceptions Mutual 

Support subscale (32.56) than the group with minimal exposure to team training (28.77).  No 

significant differences were observed on the teamwork attitudes subscales or the skill self-

efficacy total scores.  Table 3 depicts descriptive information for the ANOVA comparing 

groups with varying levels of team training on the study variables.   

 A one-way Analysis of Variance was also calculated comparing team TPOT total scores, 

TPOT subscale scores, behavioral markers, and NLN checklist scores between groups with 

three levels of team training experience (none, minimal, formal training). A significant 

difference was observed on the TPOT Communication subscale score (p = .025), Leadership 

subscale (p = .049), and Situation Monitoring subscale (p = .032). Tukey HSD post hoc analysis 

revealed that the significant difference was between the group with minimal exposure to team 

training and the group with formal classes in the work setting.  However in a surprising finding, 

the mean scores indicate that the group with minimal team training had higher scores on the 

TPOT overall and subscale scores than the group who reported to have formal team training 

prior to nursing school.  TPOT Communication subscale scores were higher for the minimal 

team training group (m = 41.18, sd = 6.84) than the formal team training group (m = 33, sd = 

10.15).  Scores for the minimal exposure group (m = 62.41 , sd = 10.97) were significantly 

higher than the formal team training group (m = 51.33 , sd = 15.23) on the TPOT Leadership 

subscale with greater variation in the formal team training group.  Additionally, the TPOT 

Situation Monitoring subscale scores were also higher for the minimal exposure group (m = 

54.09, sd = 7.82) than the formal team training group (m = 45.11, sd = 11.21). A significant 

difference was also observed on the behavioral marker instrument (p = .019) and the NLN 

checklist instrument (p = .012) between the groups with varying levels of team training. Tukey 
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HSD post hoc analysis revealed the difference was between the group with minimal exposure to 

team training prior to nursing school and the group with formal classes in the work setting.  

Similar to the findings from the TPOT instrument, scores for the group reporting formal team 

training (TBM mean = 30.56, sd= 8.69; NLN mean = 44.44, sd = 8.08) were significantly lower 

on the behavioral marker instrument than scores for students reporting minimal team training 

(TBM mean = 37.91, sd = 6.02; NLN mean = 53.36, sd = 7.27).  These are surprising results; 

however, it is important to note that subjects report receiving formal team training but the 

amount or quality of training was not quantified.  Table 3 displays ANOVA results for 

Experience with Team Training on all the total instrument scores and only the subscale scores 

which were significant.  Since eleven students did not answer the demographic question about 

experience with team training, the total n = 43. 

Table 3 ANOVA Results for Experience with Team Training (n=43) 

 

Instrument 

 

 

Subscale 

 

Df 

 

F 

 

Mean 

 

SD 

 

Significance 

TPQ Overall 2,40 3.145 151.23 15.78 .054 

 Situation 

Monitoring 

2,40 3.652 29.95 3.58 .035* 

 Mutual Support 2,40 4.435 30.12 3.59 .018* 

TAQ Overall 2.40 2.444 128.63 9.33 .100 

CSES Overall 2,40 .381 72.79 9.27 .686 

TPOT Overall 2,40 2.894 228.21 38.87 .067 

TPOT  Communication 2,40 4.037 38.67 7.80 .025*  

 Leadership 2,40 3.262 60 12.05 .049* 

 Situation 

Monitoring 

2,40 3.760 51.93 8.99 .032* 

TBM Overall 2,40 4.369 36.16 6.93 .019* 

NLN 

Checklist 

Overall 2,40 4.968 50.77 7.80 .012* 

*Note:  Tukey HSD post-hoc analysis revealed the significant difference was between the group 

with minimal exposure to team training and the group with formal classes in team training (p < 

.05). 
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 RELIABILITY OF INSTRUMENTS 

 

 Cronbach’s coefficient alpha was calculated to examine internal consistency of the 

teamwork perceptions, attitudes, TPOT, behavioral markers, skill self-efficacy, and NLN 

Checklist.  Subjects (n = 54) individually completed the teamwork perceptions, attitudes, and 

skill self-efficacy surveys; however, some missing data was observed.  Team subscale and 

overall survey instrument scores were summed without the missing data.  The teamwork 

perceptions survey (T-TPQ) consists of 35 items and is measured on a five point Likert-type 

scale.  Cronbach’s alpha for this sample was .977 (n = 43).  The teamwork attitudes (T-TAQ) is a 

30 item instrument which measures teamwork attitudes on a five point scale.  Cronbach’s alpha 

for the current study was .901 (n = 48).  The CSES is a nine item instrument measuring subjects’ 

self-efficacy with clinical skills on an eleven point scale (0 = no confidence to 10 = total 

confidence).  Cronbach’s alpha for this instrument was .843 (n = 53).      

 A total of eight faculty rated groups on the TPOT, behavioral markers, and the NLN 

Checklist.  No missing data was observed.  The TPOT is a 23 item instrument on which raters 

provide scores from one (very poor) to five (excellent) for each item.  The behavioral markers 

instrument is a 13 item instrument on which raters determine whether the specific teamwork 

behavioral markers are present or absent.  The NLN Checklist is a 26 item instrument on which 

essential simulation interventions are scored as present or absent.  Table 4 displays Cronbach’s 

alpha for the TPOT, behavioral markers, and the NLN Checklist according to instrument scores 

provided by the individual TeamSTEPPs Master Trainers (raters 6, 7, 8) and the Cronbach’s 

alpha for each instrument with ratings from all raters combined.  Reliability coefficients >.75 are 

considered good according to Portney and Watkins (2009).  When all raters are combined, the 

internal consistency improves; however, with increased numbers, increased alpha coefficients are 
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expected.  It is important to note that consistency on instruments at the individual faculty level 

falls below .75 for the behavioral marker instrument and the NLN Checklist in several cases. 

Table 4 Cronbach’s Alpha by TeamSTEPPs® Master Trainer Raters and All 8 Raters Combined 

RATER N groups 

evaluated 

TPOT  TBM NLN 

Checklist 

6 9 .871 .490 .711 

7 18 .975 .775 .573 

8 9 .987 .526 .627 

All Raters 

(1,2,3,4,5,6,7,8) 

18 .979 .785 .747 

 

INTERRATER AGREEMENT 

 Analysis of interrater agreement is included in the preliminary analysis because the 

primary analyses are contingent upon reliable observational scores.  A total of eight faculty 

observed and scored teams of three nursing subjects on the TPOT, behavioral markers, and the 

NLN Checklist.  Three faculty are TeamSTEPPs® Master Trainers which means they attended a 

three day teamwork workshop developed by the Agency for Healthcare Research and Quality in 

May of 2015.  The other five faculty members participated in a five and one half hour workshop 

on teamwork, utilization of the observational instruments, and interrater reliability with the 

observational instruments used in the study.  In the study, eighteen teams were evaluated which 

resulted in a small number of rater comparisons.  Intraclass correlations can be affected by 

variability among raters as well as variability within the same rater’s scores across teams; 

therefore, single and average measures ICCs were reported.  
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 Two of the TeamSTEPPs® Master Trainers have less than five years teaching experience 

and minimal simulation experience.  The third TeamSTEPPs® Master Trainer, who is also the PI 

for the current research study, has more than 12 years teaching experience and 11 years 

simulation experience.  The remaining five faculty members had from one to fifteen years 

teaching experience and from one to five years simulation experience.  With the exception of 

the PI, only three faculty consider themselves to be very experienced with simulation, two have 

moderate experience, and two have minimal experience.  Since faculty teaching the simulations 

did not receive education directly from TeamSTEPPs®, the PI elected to ask two of the 

TeamSTEPPs® Master Trainers to each rate half of the teams so that each team was evaluated 

by two experienced TeamSTEPPs® Master Trainers.  The PI rated all teams in order to have one 

person consistently measuring all groups.  Therefore, the design in the current study does not 

completely meet the definitions required for using either the single measures ICC or average 

measures ICC as described in Chapter 3.  The design in this study is somewhat of a hybrid 

which was a pragmatic design decision since only three faculty at the University are 

TeamSTEPPs® Master Trainers and faculty who were available to participate in the study have 

varied levels of simulation experience.   

 Each team of students (n=18) was rated by three faculty members:  the PI, an additional 

TeamSTEPPs® Master Trainer, and a faculty member.  Table 5, Intraclass Correlation 

Coefficient (ICC) Comparison for Interrater Agreement, compares single and average ICCs for 

each of the rater pairings.   
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Table 5 Intraclass Correlation Coefficient (ICC) Comparison for Interrater Agreement 

 

 TBM TPOT 

RATERS 

 

Single 

Measures 

Average 

Measures 

Single 

Measures 

Average 

Measures 

6 & 7 

 

.501 

 

.667 .481 

 

.649 

7 & 8 .504 .670 .566 .723 

3 & 7 .625 .769 .639 .780 

5 & 7 .241 .389 .913 .954 

3 & 8 .518 .682 .630 .773 

5 & 8 .376 .547 .625   .770 

4 & 7 .458   .628 .889 .942 

4 & 6 .436 .608 .473 .642 

1 & 7 .126 .224 .340 .508 

1 & 6 -.429 -1.5 -.296 -.840   

2 & 7 .319 .484 .227   .370 

2 & 6 -.667 -4.0 -.529   -2.25 

2 & 8 -.308 -.889 .797 .887 

1 & 8 Unable to calculate   

5 & 6 Unable to calculate   

 

 The ICCs were calculated using single random measures with absolute agreement 

because it is the overall agreement in score that is most important for the current study.  Table 5 

shows that the single and average ICC measures exhibited some differences for the rater 

pairings.  Given the greater stability of average measures (Hallgren, 2012) and the reflection of 

systematic rating differences of multiple raters as in this study, in subsequent discussion, 

average measures will be the focus of interest.    

 Table 5 illustrates that TeamSTEPPs® Master Trainers, Raters 6, 7, and 8 have similar 

single and average measures ICCs.  When scoring teamwork with the behavioral markers 

(TBM) instrument, raters 6 and 7 have an average measures ICC of .667 and raters 7 and 8 have 

average measures ICC .670.   Both of these ICCs are considered in the “good” range according 

to Cicchetti (1994).  The ICC for raters 6 and 7 is lower (.649) for the TPOT while the ICC for 

raters 7 and 8 is higher (.723).  Overall, the TeamSTEPPs® Master Trainers demonstrated good 
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interrater agreement.  Rater 4 shared ratings with TeamSTEPPs® Master Trainers 6 and 7.  The 

ICCs between raters 4 and 7 and between raters 4 and 6 were very close and considered in the 

fair range.  Similarly, TeamSTEPPs® Master Trainers 7 and 8 both shared ratings with raters 3 

and 5.  The average measures ICCs between raters 3 and 7 were considered good and also close 

to the ICCs between raters 3 and 8.  However, average measures ICCs for raters 5 and 7 were 

poor on the behavioral markers instrument (TBMs) while average measures between raters 5 

and 8 were fair.  Raters 1 and 2 demonstrated fair to poor ICCs with TeamSTEPPs® Master 

Trainers 6, 7, and 8 on behavioral marker ratings.  When reviewing ICCs on the TPOT for raters 

1, 2, 6, 7, and 8, only the pairing of raters 2 and 8 demonstrated acceptable ICCs.  However, 

raters 2 and 8 demonstrated negative average measure ICCs on the behavioral markers 

instrument which indicates systematic disagreement according to Hallgren (2012).  Pairings of 

raters 1 and 8 as well as raters 5 and 6 could not be calculated because these raters only shared 

one group.  Table 6 illustrates the simple percentage of agreement on the behavioral marker 

items for rater pairs 1 and 8 as well as raters 5 and 6 since an ICC could not be calculated.  

Since the raters were neither completely random nor grouped uniformly to rate the same teams, 

the correlation matrix was unstable (Pedhazur & Schmelkin, 1991) and resulted in two values 

outside of the expected -1 to 1 (see values for raters 1 & 6 and for raters 2 & 6 depicted in Table 

5).  Future studies using multiple raters need to carefully consider rater groupings in order to 

prevent this error.  Results of these interrater agreement (ICC) analyses should be interpreted 

with caution because the design was not complete and did not meet all the requirements for 

using single or average measures ICCs alone. Due to these results, further analyses of the 

hypotheses and research questions should also be interpreted with caution. 
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Table 6 Agreement Matrix for Rater Pairings with No ICC 

 

 Raters 

T
P

O
T

 w
it

h
 T

B
M

s 

 5 6 Agree Disagree 1 8 Agree Disagree 

1A 1 1 X  1 0  X 

1B 1 1 X  1 1 X  

2A 1 1 X  0 0 X  

2B 1 0  X 1 1 X  

3A 1 1 X  1 1 X  

3B 1 0 X  1 1 X  

3C 1 0  X 1 1 X  

4A 1 1 X  1 1 X  

5A 1 1 X  1 1 X  

6A 1 1 X  1 1 X  

7A 1 1 X  1 1 X  

8A 1 1 X  1 0  X 

9A 0 1  X 0 0 X  

10A 1 0  X 1 1 X  

11A 1 1 X  1 1 X  

12A 1 1 X  1 1 X  

12B 1 1 X  1 1 X  

    76.47% Agreement   88.24% agreement 

 

PRIMARY ANALYSIS 

 AIM 1 HYPOTHESIS 1  

 The first hypothesis asserts that interrater agreement on simulation performance will be 

higher for behavioral markers (TBMs) than the original TPOT demonstrating higher rating 

reliability and specificity. In order to address the hypothesis, one-way random effects ICCs with 

absolute agreement were calculated between raters who evaluated the same teams (see Table 5).  

Interrater agreement was assessed for a total of fifteen rater pairs.  When comparing ICCs for the 

TPOT and behavioral markers, only the pairing between raters 6 and 7 (6.67%) demonstrated 

greater ICC on the behavioral marker instrument (average measures = .667).  Average measures 

ICC for the behavioral markers was also greater than the TPOT for raters 2 and 7 (6.67%); 

however, both values were poor.  Nine rater pairings (60%) demonstrated ICCs which were 
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greater on the TPOT than the behavioral markers.  Three rater pairings (20%) demonstrated 

negative ICCs on the behavioral markers and two rater pairings (13.33%) revealed negative ICCs 

on the TPOT.  Negative average measures ICCs indicate systematic disagreement between raters 

on the absolute score (Hallgren, 2012). For two of the rater pairings (13.33%), ICCs were unable 

to be calculated because the raters only shared one group (see Table 6).       

 The ICC values presented do not support Aim 1, Hypothesis 1. However, ratings were 

comparable on the TPOT and behavioral markers between the TeamSTEPPs® Master Trainers 

which is consistent with the framework asserted in the Teamwork Nomological Network.  

Several factors may have influenced these results: faculty expertise in TeamSTEPPs® 

Teamwork Education, faculty proficiency in evaluating simulations, the level of difficulty in 

evaluating each team’s performance, the order in which evaluation instruments were completed, 

and the reliability of the newly developed behavioral markers instrument.   

 Each team was rated by two TeamSTEPPs® Master Trainers and one faculty member.  

Therefore, interrater agreement comparisons between TeamSTEPPs® Master Trainers and 

faculty members were not conducted.  At the University, faculty use simulation largely as a 

teaching strategy; therefore, rigorous evaluation of simulation experiences is not routinely 

conducted.  Simulation rating for performance evaluation may be variable between faculty 

members.  In addition, each team performs differently during simulation.  Some teams may be 

more difficult to rate, thereby creating additional variability amongst raters.  Faculty anecdotally 

expressed the greatest difficulty completing the TPOT instrument because it lists generic 

statements and asks the rater to score the group on a scale from 1 to 5 for each statement.  Every 

faculty completed the NLN Checklist and behavioral markers during the simulation and saved 

the TPOT to complete after the simulation.  Therefore, since all faculty completed the 
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behavioral markers prior to the TPOT, their answers on the TPOT may have been influenced by 

exposure to the behavioral markers.  It is plausible that raters provided more consistent ratings 

on the TPOT due to their exposure to the behavioral markers.  However, since all raters utilized 

both observational instruments (TPOT and behavioral markers), the potential effect from 

exposure to the behavioral markers cannot be analyzed in this study.  Lastly, the behavioral 

markers instrument is new and lacks established reliability data.  It is plausible that faculty 

interpreted and scored the instrument differently and inconsistently due in part to variability in 

each team’s performance as well as potential ambiguity of some of the behavioral markers 

items.  As discussed in Chapter 3 and the Preliminary Analysis section of this Chapter, results 

of these analyses should be interpreted with caution since this study’s research design did not 

fully meet the requirements for utilizing single or average measures ICCs alone and the reasons 

for variability in ratings is not clear.    

 AIM 1 HYPOTHESIS 2 

 The second hypothesis proposes there will be a significant difference in behavioral 

marker (TBM) and TPOT assessments with the behavioral markers demonstrating better 

performance assessment. A within analysis of variance was conducted between the TPOT and 

behavioral markers in order to address the second hypothesis and determine whether there is a 

significant difference in the two assessments. A one-way repeated measures ANOVA was 

calculated comparing results on the TPOT and behavioral markers for all eighteen teams.  Since 

differences between the TPOT and behavioral markers are the within subjects comparison, it was 

necessary to transform both variables to a common metric, z scores, for the purpose of analyses.  

No significant effect was found (F(1,17) = .000, p = 1.000) between the TPOT and behavioral 

markers instruments indicating there is no difference in the scores.   
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 AIM 1 HYPOTHESIS 3  

 The third hypothesis proposes that correlations between the TPOT, behavioral markers 

(TBMs), teamwork attitudes and perceptions will be higher for the behavioral markers than the 

original TPOT demonstrating greater sensitivity.  Pearson Product-Moment Correlation 

Coefficients were calculated between the TPOT, behavioral markers, teamwork attitudes, and 

perceptions surveys.  The team data file was used to calculate correlations between the TPOT, 

behavioral markers, teamwork perceptions and attitudes.  Raw scores for each instrument as well 

as subscale raw scores for the TPOT, behavioral markers, teamwork perceptions, and attitudes 

were correlated (see Table 7).  The TPOT and behavioral markers similarly demonstrated weak 

to fair correlations with teamwork perceptions and attitudes  overall scores which indicates there 

is not a strong relationship between observed teamwork behavior, perceptions, and attitudes in 

this study sample as measured by the instruments overall. The relationship between behavioral 

markers and the total teamwork perceptions score was slightly stronger (r = -.354) than the 

relationship between the TPOT and total teamwork perceptions (r = -.315), yet both were 

negative.  The correlation between behavioral markers and total attitudes score was also slightly 

stronger (r = .191) than the correlation between the TPOT and the total attitudes score (r = .028); 

however, both demonstrate little to no relationship.  

 The exceptions were the teamwork perceptions Situation Monitoring subscale which 

demonstrated moderate negative correlations with behavioral markers (r =  -.520), TPOT (r = -

.516), and TPOT subscales of Communication (r = - .498), Leadership (r = - .551), and 

Situation Monitoring (r = - .520).  Moderate negative correlations were also observed between 

the teamwork perceptions Communication subscale and the behavioral markers and the TPOT 
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Situation Monitoring subscale.  The teamwork perceptions Leadership subscale also 

demonstrated moderate negative correlations with the TPOT Overall score, Team Structure 

subscale, Situation Monitoring subscale, and the Mutual Support subscale.  Only correlations 

between the teamwork perceptions Situation Monitoring subscale, behavioral markers, TPOT 

Overall score, and the TPOT Communication, Leadership, and Situation Monitoring subscales 

reached the level of significance (p < .05).  These findings indicate that there is a moderate yet 

negative relationship between these variables.  Table 7 displays the correlations between the 

TPOT, behavioral markers, perceptions and attitudes overall and subscales.  In all but three 

instances (teamwork attitudes Leadership, Situation Monitoring and Communication subscales), 

correlations with behavioral markers were slightly higher than correlations with the original 

TPOT; therefore, Aim 3, Hypothesis 3 is in part supported. 
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Table 7 Correlations between TPOT, Behavioral Markers (TBM), Teamwork Perceptions (T-

TPQ) and Teamwork Attitudes (T-TAQ) Total and Subscale Raw Scores 
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-.354 

 

-.166 

 

-.221 

 

-.520* 

 

-.243 

 

-.435 

 

.191 
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-.259 
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*Note: Correlations reach the p < .05 level of significance. 
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 AIM 2  RESEARCH QUESTION 1 

 The first research question for Aim 2 examines the relationship between the TPOT, 

behavioral markers, teamwork perceptions (T-TPQ), teamwork attitudes (T-TAQ), and the NLN 

Simulation Checklist in order to assess for convergent validity.  Pearson Product-Moment 

Correlations were calculated between raw scores on the TPOT, behavioral markers, teamwork 

perceptions, attitudes, and the NLN Simulation Checklist (see Table 8).  Tables of the complete 

correlation results can be found in Appendix M and N.  As predicted in the Teamwork 

Nomological Network, a strong positive relationship of large magnitude was found between the 

TPOT and behavioral markers (r2 = .87).   The NLN Checklist also demonstrated a strong 

positive correlation with the TPOT (r2 = .62) and the behavioral markers (r2 = .63).  In addition, 

the relationship between teamwork perceptions and attitudes overall scores showed a significant 

positive relationship (r2 = .40).  When teamwork attitudes and perceptions subscales were 

correlated, significant and positive moderate to excellent correlations were observed between all 

subscales except for the teamwork attitudes Mutual Support subscale (see Table 8).  The 

teamwork attitudes Mutual Support subscale has three reverse coded items which may have been 

confusing to subjects and caused the incongruence.  The most significant correlations were 

observed between the teamwork attitudes Team Structure, Situation Monitoring, and 

Communication subscales and the teamwork perceptions subscales; however, significant and 

positive moderate to good correlations were also observed for the teamwork attitudes Leadership 

subscale and the teamwork perceptions subscales.       
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Table 8 Correlations Between Teamwork Perceptions (T-TPQ) and Attitudes (T-TAQ)  

 T-TPQ 

Overall 

TPQ-TS TPQ-L TPQ-SM TPQ-MS TPQ-C 

T-TAQ 

Overall 

.633** .611** .703** .435 .588* .563* 

TAQ-TS .768** .815** .799** .595** .748** .555* 

TAQ-L .540* .480* .579* .465 .490* .450 

TAQ-SM .674** .640** .629** .536* .684** .589* 

TAQ-MS .249 .226 .391 .078 .173 .284 

TAQ-C .721** .694** .753** .488* .706** .660** 

 

 The observational performance evaluations (TPOT, behavioral markers, NLN Checklist) 

do not strongly correlate with the teamwork perceptions and attitudes overall scores.  However, 

correlations between all variables and the teamwork perceptions Situation Monitoring subscale 

were moderate to good (see Table 9).  The teamwork attitudes Leadership subscale was the only 

teamwork attitudes subscale with fair correlations to the other study variables.  Therefore, 

convergent validity was in part established between the TPOT, behavioral markers, NLN 

Checklist, and the teamwork perceptions Situation Monitoring subscale, but not with teamwork 

attitudes or teamwork perceptions overall scores (see Table 10 which depicts correlations in the 

Multi-trait Multi-method Correlation Matrix).  The finding that overall scores for teamwork 

perceptions and attitudes do not strongly correlate with observed teamwork performance could 

be important because teamwork perceptions, obtained through surveys, are often measured in 

lieu of observed performance in order to measure outcomes of teamwork education.  However, 

due to interrater agreement issues in this study, it is difficult to draw this conclusion with 

confidence.  Further study with larger samples, fully crossed designs for interrater agreement, 

and reliable and tested observational instruments are needed.    
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Table 9 Excerpt from the Correlations between TPOT, Behavioral Markers (TBM), Teamwork 

Perceptions (T-TPQ), and Teamwork Attitudes (T-TAQ) 

 

 TPOT  TPOT  

(TS 

Subscale) 

TBM NLN 

Checklist 

T-TPQ T-TPQ 

(SM 

Subscale) 

T-

TAQ 

T-TAQ 

(L 

Subscale) 

 

TPOT  

 

1 

 

.777** 

 

.933** 

 

.789** 

 

-.315 

 

-.516* 

 

.028 

 

-.412 

TPOT  

(TS 

Subscale) 

 

 

.777** 

 

 

1 

 

 

.714** 

 

 

.541* 

 

 

-.156 

 

 

 

 

-.315 

 

 

-.024 

 

 

-.440 

 

TBM 

 

.933** 

 

.714** 

 

1 

 

.791** 

 

-.354 

 

-.520* 

 

.191 

 

-.340 

 

NLN 

Checklist 

 

.789** 

 

.541* 

 

.791** 

 

1 

 

-.357 

 

-.490* 

 

-.015 

 

-.325 

 

T-TPQ 

 

-.315 

 

-.156 

 

-.354 

 

-.357 

 

1 

 

 

.905** 

 

.633** 

 

.540* 

 

T-TPQ 

(SM 

Subscale) 

 

-.516* 

 

-.315 

 

-.520* 

 

-.490* 

 

.905** 

 

1 

 

.435 

 

.465 

 

T-TAQ 

 

0.028 

 

-.024 

 

 

.191 

 

-.015 

 

.633** 

 

.435 

 

1 

 

.891** 

T-TAQ 

(L 

Subscale) 

 

-.412 

 

-.440 

 

-.340 

 

-.325 

 

 

.540* 

 

.465 

 

.891** 

 

1 

**Correlation is significant at the 0.01 level (2-tailed) 

*Correlation is significant at the 0.05 level (2-tailed) 

 

 AIM 2 RESEARCH QUESTION 2 

 The second research question for Aim 2 examines the relationship between the TPOT, 

behavioral markers, and the Clinical Skills Self-efficacy Scale in order to assess for divergent 

validity.  Pearson Product-Moment Correlations were calculated between overall raw scores and 



83 

subscale raw scores for the TPOT, raw scores for behavioral markers, and the overall raw team 

score on the Clinical Skills Self Efficacy Scale (CSES) (see Table 10).  Results from this sample 

indicate that self-efficacy with clinical skills (CSES) is strongly and positively correlated with 

the TPOT (r2 = .32) and the behavioral markers (r2 = .42).   This result indicates that self-

efficacy with clinical skills is associated with observed teamwork performance; however, the 

nature of the relationship or cause cannot be determined from this study.  Therefore, correlation 

results between the TPOT, behavioral markers, and the CSES from this sample do not 

demonstrate divergent validity.   It is possible that clinical skill self-efficacy plays a role in 

teamwork as evidenced by the moderate to strong positive correlations between teamwork 

behaviors (TPOT and behavioral markers) and self-efficacy with clinical skills (CSES).  

However, there are interrater agreement issues in this study which make it difficult to draw this 

conclusion with confidence.  Further study with larger samples, reliable and tested observational 

instruments are needed.  The full MTMM Correlation Matrix displaying the correlations 

described in Aim 2, Research Questions 1 and 2 can be found in Table 11.  

Table 10 CSES, TPOT, and Behavioral Markers (TBM) Correlations for Divergent Validity 

 TBM TPOT  TPOT 

TS 

Subscale 

TPOT 

C  

Subscale 

TPOT 

L 

 Subscale 

TPOT 

SM 

Subscale 

TPOT 

MS 

Subscale 

 

CSES 

 

.647** 

 

.566* 

 

.497* 

 

.540* 

 

.641** 

 

.437 

 

.456 

**Correlation is significant at the 0.01 level (2-tailed) 

*Correlation is significant at the 0.05 level (2-tailed) 
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Table 11 Multitrait-Multimethod Correlation Matrix: Teamwork Construct Validity Testing  

 
  TBM 

 

TPOT  

 

T-TPQ 

 

 

T-TPQ 

(SM 

Subscale) 

T-TAQ 

 

 

NLN 

Checklist 

 

CSES 

 

  Behavior Behavior Perception Perception Attitudes Performance Skill 

 

 

TBM 

 

B
eh

av
io

rs
  

 

1.0 

      

 

TPOT  

 

 

B
eh

av
io

rs
 

 

 

.933** 

Expected 

moderate 

to high 

 

 

 

1.0 

     

 

 

T-TPQ 

 

P
er

ce
p

ti
o

n
 

 

 

-.354 

Expected 

moderate 

to high 

 

 

 

-.315 

Expected 

moderate 

to high 

 

 

 

1.0 

    

 

T-TPQ 

(SM 

Subscale) 

 

 

P
er

ce
p

ti
o

n
 

 

 

-.520* 

Expected 

moderate 

to high 

 

 

 

-.516* 

Expected 

moderate 

to high 

 

 

 

.905** 

Expected 

moderate 

to high 

 

 

 

1.0 

   

 

 

T-TAQ 

 

A
tt

it
u

d
es

 

 

 

.191 

Expected 

moderate 

to high 

 

 

 

-.190 

Expected 

moderate 

to high 

 

 

 

.633** 

Expected 

moderate 

to high 

 

 

 

.435 

Expected 

moderate 

to high 

 

 

 

1.0 

  

 

 

NLN 

Checklist 

  

P
er

fo
rm

an
ce

  

.791** 

Expected 

moderate 

to high 

 

 

.789** 

Expected 

moderate 

to high 

 

 

-.357 

Expected 

moderate 

to high 

 

 

-.490* 

Expected 

moderate 

to high 

 

 

-.015 

Expected 

moderate 

to high 

 

 

1.0 
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CSES 

 S
k

il
ls

 

 

.647** 

Expected 

low 

 

.566* 

Expected 

low 

 

 

.125 

Expected 

low 

 

 

-.061 

Expected 

low 

 

.250 

Expected 

low 

 

 

.330 

Expected  

low 

 

1.0 

 

 

SUMMARY  

In Chapter 4, findings from the descriptive, preliminary, and primary analyses were 

presented.  The study sample consisted of eighteen teams comprised of a total of 54 individual 

subjects.  The teams were not significantly different based on gender, ethnicity, previous 

education, or healthcare experience; however, differences were observed when comparing 

individuals with minimal previous exposure to team training and formal classes in team training.  

It is not surprising to see differences in teamwork attitudes and perceptions between groups with 

varying levels of teamwork training.  However, it is surprising to see poorer observed teamwork 

performance in groups who have a history of participating in team training.   

The preliminary analysis revealed a difference in interrater agreement.  Due to the 

method in which raters were grouped, it is difficult to determine whether differences in ratings 

can be attributed to differences in team performance, rater training, ambiguity of the instruments, 

or whether one instrument mediated rater reliability on another instrument.  Since interrater 

agreement is moderate to good at best, subsequent primary analyses need to be interpreted with 

caution.   

In the primary analysis, interrater agreement for behavioral markers (TBM) was not 

always better than interrater agreement for the original TPOT.  The primary analysis did reveal 

differences in interrater agreement between the TPOT and behavioral markers.  Convergence 

was in part demonstrated in the correlations between the TPOT and behavioral markers and also 

between teamwork perceptions and attitudes.  However, correlations between the TPOT, 

behavioral markers, perceptions and attitudes overall scores were poor.  One exception was the 
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teamwork perceptions Situation Monitoring subscale which demonstrated positive moderate 

correlations with observed teamwork behaviors (TPOT and behavioral markers).  When the NLN 

Checklist was added to the correlations, strong positive correlations were observed between the 

NLN Checklist, TPOT, and behavioral markers, but correlations with teamwork perceptions and 

attitudes were low.  Divergent validity was not established between the TPOT, behavioral 

markers, TPOT subscales, and clinical skills self-efficacy.  These findings, conclusions, 

implications and limitations of this study will be discussed in greater detail in Chapter 5. 
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Chapter 5 Conclusions, Discussion, Recommendations 

 The Chapter will provide an overview of the study purpose, significance, hypotheses and 

research questions.  A description of the sample and major variables will be provided along with 

a discussion of the study’s major findings and conclusions.  The Chapter will conclude with a 

discussion of feasibility, limitations, and recommendations for future research. 

 Teamwork has been identified as an essential competency by the NAM (IOM, 2003) and 

QSEN (2012).  Despite strong assertions from these national agencies, reports of objective 

teamwork assessment and evaluation in undergraduate nursing programs are limited.  Healthcare 

providers, particularly nursing students, need to practice teamwork in a safe learning 

environment and receive specific feedback in order to improve performance (Billings & 

Halstead, 2012).  The opportunity to improve teamwork is critical to student learning and needs 

to occur prior to entering the high stakes healthcare workforce.   

STATEMENT OF THE PROBLEM 

 Nursing practice is dynamic, necessitating nursing education to evolve to meet the 

challenge of preparing future nurses to function in this complex healthcare environment.  The 

ability to function effectively in the healthcare team requires practice and feedback in order to 

improve.  Simulation provides an avenue to practice and improve teamwork behaviors in a safe 

learning environment.  A multitude of clinical situations can be replicated through simulation.  

However, reliable teamwork evaluation instruments are needed in order to provide feedback on 

team members’ performance.  In addition, these newly developed instruments need to be tested 

using a reliable and valid methodology. 
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OVERVIEW OF THE METHODOLOGY 

 This methodological study aimed to demonstrate the viability of the Team Performance 

Observation Tool enhanced with Targeted Behavioral Markers (TBMs) as a sensitive and valid 

measure of teamwork performance and a superior approach to teamwork assessment without 

behavioral markers.  A Multitrait-Multimethod research design was used with an exemplar 

convenience sample (n=54) of baccalaureate nursing students to correlate results from the TPOT, 

behavioral markers, teamwork perceptions (T-TPQ), teamwork attitudes (T-TAQ), and 

simulation intervention checklist (NLN Checklist) for convergent validity and with the Clinical 

Skills Self-efficacy Scale (CSES) for divergent validity. Three theoretical frameworks guided the 

development and implementation of this study:  TeamSTEPPs® Educational Framework, the 

theory of nomological networks, and the Nursing Education Simulation Framework.  

TeamSTEPPs® is a teamwork instructional framework for healthcare providers.  The framework 

includes educational tools and strategies to teach the identified competencies and instruments for 

measuring teamwork attitudes, perceptions, and performance. The theory of nomological 

networks was used to create the Teamwork Nomological Network.  When nomological network 

theory was applied to the concept of teamwork and established teamwork measurement 

instruments, the Teamwork Nomological Network was created.  The Nursing Education 

Simulation Framework was used to guide the development and implementation of the teamwork 

simulation experience in this study. 

 THE STUDY PURPOSE 

 The purpose of the study was to analyze psychometric properties of the Targeted 

Behavioral Markers (TBMs) for teamwork using a methodology by which validation of 

behavioral markers can be efficiently accomplished and replicated with various teamwork 
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simulation scenarios.  The study had two primary aims, three hypotheses, and two research 

questions.    

 AIMS, HYPOTHESES, AND RESEARCH QUESTIONS  

 The first aim of the research was to demonstrate the viability of the behavioral markers 

(TBMs) as a sensitive and valid measure of teamwork performance assessment in simulation 

training.  Three hypotheses for Aim 1 were tested. 

 A1H1:  Interratter agreement on simulation performance will be higher for the behavioral 

 markers than the original TPOT demonstrating higher rating reliability and specificity. 

 

 A1H2:  There will be a significant difference in the behavioral marker and TPOT 

 assessments post simulation training demonstrating better performance assessment with 

 behavioral markers. 

 A1H3:  Correlations between teamwork performance evaluations (TPOT and behavioral 

 markers) with TeamSTEPPs® attitudes and perceptions will be higher for the behavioral 

 markers instrument than the original TPOT demonstrating greater sensitivity. 

 The second aim was to assess the convergent and divergent validity of the Targeted 

Behavioral Markers (TBMs) as a valid measure of teamwork skill and performance acquisition 

in simulation training. Two research questions were tested. 

 A2RQ1:  What is the relationship between TPOT, behavioral markers (TBMs), 

 teamwork perceptions (T-TPQ), teamwork attitudes (T-TAQ), and NLN Simulation 

 Checklist (assess convergent validity)? 
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 A2RQ2:  What is the relationship between the TPOT, behavioral markers (TBMs), 

 and the Clinical Skills Self-efficacy Scale (assesses divergent validity)? 

MAJOR STUDY FINDINGS AND CONCLUSIONS 

 The following section outlines the major study findings and conclusions.   A summary 

of the study sample and major study variables will be reviewed.   This section also describes 

the preliminary analysis which consisted of demographic comparisons and baseline interrater 

agreement.  Major study findings from the primary analysis include interrater agreement, 

sensitivity of observatonal instruments, evidence of convergent and divergent validity and 

conclusions regarding the MTMM Correlation Matrix. 

 SAMPLE 

 The study sample consisted of senior level baccalaureate nursing students (n = 54) 

enrolled in the Preceptorship nursing course, a clinical capstone course in the final semester of 

the nursing program at the University.  Subjects were randomly assigned to 18 teams consisting 

of three team members each.  Gender and ethnicity demographics were completed for all 

subjects; however, eleven subjects (20.4%) elected not to complete the three remaining 

demographic questions about education level, healthcare experience, and experience with team 

training.  The following descriptive statistics are based on a total sample size of 54 subjects. 

 The sample was comprised of African-American/Black (n=10), Asian (n =9) which 

included subjects identifying as Southeast Asian/Indian, Caucasian (n =30), and Hispanic (n =5) 

subjects.  Thirty-eight subjects (70.4%) out of the total sample (n =54) indicated they were 

completing their first degree and five subjects (9.3%) indicated they had a previous degree.  

Thirty subjects (55.6%) indicated they had no healthcare experience prior to nursing school 

while thirteen subjects (24.1%) indicated they did have some experience.  In the explanation 
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section of the survey, subjects specified that their healthcare experience included working as 

nursing assistants, veterinary assistants, and medical office assistants.  Twelve subjects (22.2%) 

indicated they had no experience with team training, twenty-two subjects (40.7%) indicated they 

had minimal exposure to team training prior to nursing school, and nine subjects (16.7%) 

indicated they had formal team training in their work setting. 

 MAJOR STUDY VARIABLES 

The study examines relationships in this sample between four measures of teamwork and 

the relationship between these four measures with clinical skill self-efficacy which is a 

theoretically unrelated concept.  Elements of teamwork can be measured through rater 

observation with the TPOT and behavioral markers.  In addition, teamwork may be measured 

using the teamwork attitudes and perceptions surveys.  Therefore, it was hypothesized that all 

four measures of teamwork would produce similar findings and demonstrate convergent validity.  

The Clinical Skills Self-Efficacy Scale (CSES) is a self-reported measure of self-efficacy with 

clinical skills.  It was hypothesized that clinical skill self-efficacy is different enough from 

teamwork to demonstrate divergent validity.       

 PRELIMINARY ANALYSIS 

 Preliminary analysis was conducted to determine if there were any differences between 

subjects based on demographics.  In addition, baseline interrater agreement analyses were 

conducted to determine the reliability of rater observational scores. 

 DEMOGRAPHIC COMPARISONS.     Demographic variables were compared with study 

variables using Chi Square and ANOVA.  Demographic groups were not significantly different 

based on gender, ethnicity, healthcare experience or previous education level.  However, 

differences were observed in groups with varying levels of team training.   The group with 
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minimal previous exposure to team training demonstrated higher observed performance scores 

on the behavioral markers instrument, NLN Checklist, and the original TPOT subscales of 

Communication, Leadership, and Situation Monitoring.  These findings indicate that the group 

with minimal teamwork exposure prior to this experience actually communicated better, 

demonstrated greater leadership skills, and had a greater shared understanding of the situation 

than the group who stated they received previous formal education in teamwork.   This is a 

surprising finding; however, previous formal teamwork education was not described.  It is also 

possible that the group with minimal previous teamwork education exposure may have valued 

the teamwork education more and thus tried harder to apply the new education to the teamwork 

simulation experience.  However, due to interrater concerns, these conclusions may not be drawn 

with confidence. 

 BASELINE INTERRATER AGREEMENT.   Interrater Agreement was calculated for all rater 

pairs using Intraclass Correlation (ICC).  Three TeamSTEPPs® Master Trainers and five faculty 

raters observed and scored teams of three nursing subjects on the TPOT, behavioral markers, and 

the NLN Checklist.  Two TeamSTEPPs® Master Trainers and one faculty member were 

assigned to rate each group in order to provide ratings from experienced and inexperienced raters 

for each group.  Average measures for the ICCs were good for the TeamSTEPPs® Master 

Trainer pairs on the behavioral markers instrument and the TPOT.  Ratings (ICC) between 

faculty members 3, 4, and 5 and the TeamSTEPPs® Master Trainers were similar to the ICC 

values between the TeamSTEPPs® Master Trainers.   Two rater pairings were unable to be 

calculated because they only shared one group.  In addition, the remaining two raters (1 and 2) 

seemed to be outliers in their ratings demonstrating negative ICC values, which indicate 
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substantial disagreement.  Incidentally, these two faculty members had the least teaching and 

simulation experience of the group (1-2 years).   

 In a systematic review of behavioral marker systems in healthcare, Dietz et al. (2015) 

concluded that researchers need to provide recurrent rater training and establish a standard of 

reliability reporting. When all rater data was combined in the current study, Cronbach’s Alpha 

was 0.979 for the TPOT which is consistent and slightly greater than findings from Maguire et 

al. (2014) who demonstrated a Cronbach’s Alpha of 0.965 for the TPOT in a sample of thirty-

one raters scoring the same simulation.  Zhang (2015) used weighted kappa to calculate interrater 

reliability for one pair of raters using the behavioral marker instrument; however, these two 

raters developed the behavioral markers.  Therefore, it is not surprising that the weighted kappa 

scores were good for the behavioral markers in Zhang’s study.  Weighted kappa is statistically 

similar to two-way mixed, single-measures, consistency ICC, but ICC allows for more than two 

raters.  A third rater in Zhang’s study used the original TPOT instrument.  Weighted kappa 

scores between the third rater using the TPOT and the first two raters who used the TBMs were 

very poor.  In the current study, all raters used the TPOT and behavioral markers instrument in 

order to determine whether one instrument was more sensitive than the other and to determine 

whether faculty ratings would agree with the ratings provided by the Master Trainers.  Faculty in 

this study chose to complete the behavioral markers instrument prior to the TPOT in every case.  

Therefore, all raters in the current study essentially used the behavioral markers to inform their 

ratings for the TPOT.  Future studies need to use fully crossed designs with half of the raters 

completing the behavioral marker instrument and the other half of the raters completing the 

TPOT without exposure to the behavioral markers.  It would also be helpful to use weighted 
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kappa or two-way mixed, single-measures, consistency ICC so that results may be compared 

with other studies such as Zhang’s.    

 PRIMARY ANALYSIS 

 The primary analysis addresses each of the research hypotheses and questions.   Key 

findings are presented here. 

 INTERRATER AGREEMENT.     The first hypothesis proposes that there will be higher 

interrater agreement on the behavioral markers instrument than the TPOT.  However, the ICC 

values presented do not support Aim 1, Hypothesis 1.  Interrater agreement was only greater on 

the behavioral marker instrument in two out of fifteen rater pairings.  Several factors may have 

influenced these results: faculty expertise in TeamSTEPPs® Teamwork Education, faculty 

proficiency in evaluating simulations, the level of difficulty in evaluating each team’s 

performance, the order in which the evaluation instruments were completed, and the reliability of 

the newly developed behavioral marker instrument (Hallgren, 2012). 

 SENSITIVITY OF OBSERVATIONAL INSTRUMENTS.     The second hypothesis proposed that 

there will be a significant difference between TPOT and behavioral marker assessments 

indicating greater sensitivity of the behavioral marker (TBM) instrument.  A one-way repeated 

measures ANOVA was calculated comparing results on the TPOT and behavioral markers for all 

eighteen teams.  Since differences between the TPOT and behavioral markers were the within 

subjects comparison, z scores were used to analyze differences.  No significant effect was found 

(F(1,17) = .000, p = 1.000) between the TPOT and behavioral markers indicating there is no 

difference in the scores.  Since all raters completed the behavioral markers prior to the TPOT, 

ratings on the TPOT were likely more accurate due to rater exposure to the behavioral markers.  

Similar to Zhang’s study (2015), the three TeamSTEPPs® Master Trainers in the current study 
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provided input into refining the behavioral markers.  Providing input into the refinement of the 

behavioral markers may have contributed to the Master Trainers rating agreement on both 

observational instruments.  All other raters were trained on the use of both instruments in order 

to analyze the amount of agreement between faculty raters who are not TeamSTEPPs® Master 

Trainers and the Master Trainers.  Future study designs need to prevent cross contamination of 

the rater data by assigning either the TPOT or behavioral markers to each rater group, but not 

both.     

 The third hypothesis proposed that correlations between the TPOT, behavioral markers, 

and teamwork attitudes and perceptions will be higher for the behavioral markers than the TPOT 

demonstrating greater sensitivity of the behavioral markers.  The teamwork perceptions Situation 

Monitoring subscale demonstrated moderate to good negative correlations with the behavioral 

markers (r =  -.520), TPOT (r = -.516), and TPOT subscales of Communication (r = -.498), 

Leadership (r = -.551), and Situation Monitoring (r = -.520).  Although correlations were slightly 

higher with the behavioral markers instrument, the difference is small.  It is likely that the TPOT 

ratings were contaminated by raters completing the behavioral markers instrument prior to 

completing the TPOT. 

 CONVERGENT VALIDITY.    The first research question for Aim 2 examined the 

relationship between the TPOT, behavioral markers, teamwork perceptions, attitudes, and the 

NLN Simulation Checklist in order to assess for convergent validity.   The AHRQ used 

Kirkpatrick’s model of training evaluation which states that reactions, learning, behavior, and 

results of teamwork education can be measured (AHRQ, 2014e).  The TPOT, teamwork 

perceptions, and attitudes are associated with the evaluation of learning.  According to 

Kirkpatrick’s model, the TPOT is associated with behaviors, and the NLN Checklist is 
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associated with evaluating results or outcomes of the simulation.  So, theoretically, data from 

these evaluations should all improve with teamwork education.  The Teamwork Nomological 

Network theorizes there is a relationship between teamwork attitudes and perceptions, observed 

teamwork behaviors, and overall performance outcomes of teams. In the Teamwork 

Nomological Network, moderate to strong relationships are expected between teamwork 

attitudes, perceptions, observed behaviors, and performance measures.  As predicted in the 

Teamwork Nomological Network, a strong positive relationship of large magnitude was found 

between the TPOT and behavioral markers (r2 = .87).   In addition, the NLN Checklist also 

demonstrated a strong positive correlation with the TPOT (r2 = .62) and the behavioral markers 

(r2 = .63).  Similarly, the relationship between teamwork perceptions and attitudes also 

demonstrated a strong positive relationship (r2 = .47) with one another. No psychometric 

evidence demonstrating the relationship between teamwork attitudes and perceptions was 

discovered in the literature prior to this study. The observational performance evaluations 

(TPOT, behavioral markers, NLN Checklist) do not strongly correlate with the teamwork 

perceptions and attitudes overall scores.  However, correlations between all variables and the T-

TPQ Situation Monitoring subscale were moderate to good (see Table 8).  Therefore, convergent 

validity was in part established between the TPOT, behavioral markers, NLN Checklist, and the 

teamwork perceptions Situation Monitoring subscale, but not with teamwork attitudes or 

teamwork perceptions overall scores. 

 While the TPOT, behavioral markers, and the NLN Simulation Checklist were all 

moderate to strongly correlated, correlations of all variables with teamwork perceptions and 

attitudes overall scores were low and frequently negative.  This finding is not consistent with the 

TeamSTEPPs® Instructional Framework or the Teamwork Nomological Network and suggests 
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that there is incongruence between students’ perceptions and attitudes regarding teamwork and 

faculty’s observations of teamwork performance.  Further study with fully crossed designs to 

correct for interrater agreement concerns in this study are needed to explore the relationship 

between observed teamwork performance, teamwork perceptions, and attitudes. 

  Although baseline correlations between the TPOT, teamwork perceptions, and attitudes 

were not found in the literature, several studies used teamwork attitudes and perceptions surveys 

to evaluate the effectiveness of teamwork education programs.  Vertino (2014) found improved 

teamwork attitudes as measured by the T-TAQ post teamwork education.  Conversely, Riggall 

and Smith (2015) saw a significant decrease in the T-TPQ Leadership subscale score from 

pretest to post-test; however, the post-test was conducted six months after the simulation 

scenario which may have impacted the findings.  Beebe et al. (2012) completed the TPOT during 

eight Rapid Response Team resuscitations and participants completed the teamwork attitudes 

survey; however, correlations between the TPOT and teamwork attitudes were not done.  Clark 

used items from the teamwork perceptions and attitudes surveys to evaluate an interprofessional 

teamwork course.  Although improvements were observed from pretest to the course completion 

post-test, correlations were not conducted between teamwork perceptions and attitudes.  In the 

current study, teamwork perceptions and attitudes surveys were only administered after the 

simulation, therefore it is not clear whether there were improvements after the simulation 

experience.     

 In light of interrater agreement concerns in this study, further investigation regarding the 

convergence of scores between teamwork perceptions, attitudes, and observed teamwork 

behavior is needed. Results from the study do not indicate there is a clear correlation between 

teamwork perceptions, attitudes, and observed teamwork performance.  Additional study with 
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larger sample sizes and fully crossed designs for interrater agreement are needed.  Data regarding 

the relationship between attitudes, perceptions, and behaviors will provide needed information 

regarding convergent validity and facilitate testing future behavioral markers. 

 DIVERGENT VALIDITY.     The second research question for Aim 2 examines the 

relationship between the TPOT, behavioral markers, and the Clinical Skills Self-Efficacy Scale 

in order to assess for divergent validity.  The Teamwork Nomological Network theorizes that the 

aforementioned teamwork measures are weakly related to individual characteristics, such as self-

efficacy with clinical skills.  Results from this sample indicate that self-efficacy with clinical 

skills (CSES) is strongly and positively correlated with the TPOT (r2 = .32) and behavioral 

markers (r2 = .42).  Strong positive correlations between skill self-efficacy (CSES), TPOT, and 

behavioral markers indicate that self-efficacy with clinical skills is associated with observed 

teamwork performance; however, the nature of the relationship or cause cannot be determined 

from this study.  Furthermore, as mentioned with other findings, caution must be used in the 

extrapolation of these findings due to interrater agreement issues.  In additional findings, weak 

correlations were observed between the skill self-efficacy and teamwork perceptions (r2 = .016) 

as well as teamwork attitudes (r2 = .063) which indicates there is little to no relationship between 

self-efficacy with clinical skills and teamwork perceptions and attitudes.  This low correlation is 

consistent with the theoretical relationship depicted in the Teamwork Nomological Network 

between teamwork perceptions, attitudes, and skill self-efficacy.  The Clinical Skill Self-Efficacy 

Scale, teamwork perceptions, and attitudes are all survey instruments completed by the study 

subjects; therefore, they are not subject to the same interrater agreement concerns as the 

observational instruments.  
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 MTMM CORRELATION MATRIX.     The current study does not fully support the theoretical 

assertions proposed in the MTMM Correlation Matrix.   However, several relationships were 

identified.   The TPOT, behavioral markers, NLN Checklist, and the teamwork perceptions 

Situation Monitoring subscale were strongly correlated.  Teamwork perceptions and attitudes 

were correlated with one another and demonstrated little to no relationship to skill self-efficacy 

which was consistent with the Teamwork Nomological Network.  However, instead of 

demonstrating divergent validity with the TPOT, behavioral markers, and the NLN Checklist, 

skill self-efficacy was strongly correlated to each observational instrument.  Further study is 

needed using designs with highly reliable interrater agreement in order to assess these 

relationships with confidence. 

ADDITIONAL FINDINGS 

 The hypotheses and research questions in this study do not address subject and faculty 

rater satisfaction.  Anecdotally, faculty commented that the behavioral marker instrument was 

much easier to use during the simulation and provided valuable feedback during the debriefing 

session.  Subjects also verbalized learning a great deal throughout the experience.  One subject 

stated  

“I will definitely take a lot away from this experience. I have learned from my mistakes 

during this simulation and won't forget them once I start working. Great simulation 

experience! We should do more like these and in small teams like these. It seems more 

realistic instead of having 4-5 nurses in the room with you.  Great job!”   

Another subject commented  

 “I liked this simulation because it did allow us to get a feel for appropriate and 

 timely communication in an actual hospital setting; we may not have succeeded, 
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 entirely, but we definitely have a better idea of how we should go about 

 communicating with our colleagues and our clients' family members.” 

 Although the findings in this study indicate observational measures of teamwork need to 

be refined, the subjects asserted the experience was valuable to their learning process and future 

professional career.  Qualitative exploration of the teamwork educational process may provide 

greater insight regarding how nursing students learn teamwork.  

FEASIBILITY 

 This study presented several challenges.  First, behavioral markers must be developed, 

tested, and refined in a simulation environment prior to implementing them in a research study.  

Teamwork behavioral markers are specific to the simulation scenario; therefore, a validation 

process must be repeated for every simulation scenario in which teamwork behaviors will be 

evaluated.  Second, fully crossed designs which require more than one rater to view each 

simulation is not always feasible because it increases the number of faculty/staff or the time 

commitment of faculty/staff needed.  In order to complete 18 simulations, five faculty each 

conducted three to four simulations with the assistance of a Simulation Specialist staff for a time 

commitment of about ten hours.  Rating additional groups would increase the time commitment 

per faculty in addition to the time it takes for rater training.  Multiple raters need to rate the same 

teams in order to conduct ICCs for interrater agreement.  Lastly, students were asked to complete 

three surveys in addition to the brief demographic form.  These surveys were completed after the 

simulation but prior to the debriefing which delayed the debriefing by approximately 30 to 45 

minutes in some cases.   
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LIMITATIONS 

 The study utilized a small sample of 18 teams which consisted of a total of 54  

subjects at one mid-sized University in Southeast Texas; therefore, findings are  

limited to this geographical and suburban area, and further limited due to small sample size.  

Additionally, the method in which Interrater Agreement was derived limits the 

generalizability of the study findings.  Single measures, randomized, absolute agreement 

Intraclass Correllation Coefficients (ICC) were calculated to analyze interrater agreement.  

The study design was not fully crossed, meaning that raters were not grouped to always rate  

the same teams.  Rater pairs were analyzed for interrater agreement.  Therefore, the design 

methodology does not meet all the criteria for measuring single measures or average 

measures ICC which consequently decreases the reliability of the interrater estimates.  

Additional variables  such as the level of simulation, teaching, and TeamSTEPPs® 

experience of each rater need to be controlled for as much as possible.  Research questions 

and hypotheses based on the observational scores provided by raters need to be interpreted 

with caution.   

FUTURE RESEARCH RECOMMENDATIONS  

 The development of a Multimethod-Multitrait Correlation Matrix will facilitate the 

testing of newly developed behavioral markers.  Convergent validity in this study was only 

supported in part by moderate to good positive correlations between the TPOT, behavioral 

markers, and NLN Checklist but not with teamwork perceptions and attitudes overall scores.  

Correlations between teamwork observational scores and the NLN Checklist with the teamwork 

perceptions Situation Monitoring subscale were moderate but negative.  However, teamwork 

perceptions and attitudes overall scores and subscale scores demonstrated moderate to high 

correlations with one another.  The relationship between teamwork attitudes, perceptions, and 
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observed teamwork behaviors needs to be explored further especially since perceptions and 

attitudes are often used to measure the learning after teamwork education.  However, raters using 

the TPOT should not be exposed to the behavioral marker instrument in order to prevent 

contamination of the ratings.  Divergent validity not was not established since skill self-efficacy 

was strongly correlated with TPOT and behavioral markers.  However, skill self-efficacy was 

weakly correlated with teamwork perceptions and attitudes.  Further investigation of this 

relationship using fully crossed designs to detect interrater agreement issues is needed.  Finally, 

studies dependent upon rater agreement need to utilize a completely crossed design in order to 

accurately calculate ICC.  It would also be helpful to separate TeamSTEPPs® Master Trainers 

from faculty raters in order to detect rating differences between Master Trainers and faculty 

receiving training.  Furthermore, it would be helpful for researchers to use a consistent method 

for analyzing interrater agreement so that results between studies can be easily compared.  

Qualitative research methods may also provide valuable insight regarding how nursing students 

learn and apply teamwork concepts to simulated and actual patient care situations. 

SUMMARY 

 The study examined the relationships between new and established instruments used to 

determine the outcomes of teamwork education.  Several methods are commonly used to 

evaluate the effectiveness of teamwork education programs:  observed teamwork performance 

scales, teamwork attitudes, and teamwork perceptions.  Theoretically, each of these measures 

should be able to detect changes in teamwork.  However, correlations between observed 

teamwork performance, teamwork attitudes, and teamwork perceptions overall scores were weak 

in this study.  No study was identified with which results could be compared.  Several factors 

may have affected these findings:  rater training and experience with simulation, amount of 
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faculty teaching experience, ambiguity of the behavioral marker instrument, contamination of the 

TPOT results due to exposure to the behavioral markers, and varying student performance 

creating difficulty with evaluation.  Conversely, self-efficacy with clinical skills demonstrated 

low correlations with teamwork attitudes and perceptions as predicted, but high correlations with 

observed teamwork scores.  High correlations between clinical skill self-efficacy and observed 

teamwork performance scores indicate that clinical skill self-efficacy may influence teamwork 

performance in some manner.   Additional study of these relationships using fully crossed 

designs for interrater agreement are needed in order to clarify the MTMM Correlation Matrix 

and provide a framework to assess future teamwork behavioral markers.   
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Appendix B 

RESEARCH CONSENT FORM 
 

You are being asked to participate as a subject in the research project entitled, Validating Targeted 

Behavioral Markers for Teamwork Skill and Performance Outcomes in Simulation, under 

the direction of LeAnn Chisholm MSN, RN, CEN.    

 

PURPOSE OF THE STUDY 

 

The purpose of this study is to test the reliability of behaviors identified to assist faculty in the 

evaluation of nursing students’ teamwork performance. Nurses are expected to enter the 

profession with the ability to function as a member of the healthcare team.  The Institute of 

Medicine and Quality and Safety Education for Nurses asserts that teamwork is an essential 

competency for healthcare providers because a lack of teamwork leads to errors in patient care.  

Therefore, the Preceptorship course has added a teamwork simulation and one hour of team 

training to the Clinical Evaluation Tool for this course. Students’ teamwork behaviors will be 

evaluated during the simulation scenario. 

 

You are being asked to participate because you are a senior level baccalaureate nursing student 

enrolled in the final clinical capstone (NURS 4381: Preceptorship) course. 

 

PROCEDURES RELATED ONLY TO THE RESEARCH 

 

Faculty will evaluate teamwork performance of groups of three nursing students during a 

simulation scenario. These teamwork behaviors were developed in preliminary work and will be 

tested to determine their reliability and validity in two simulation scenarios.   

 

PROCEDURES NOT RELATED TO THIS RESEARCH (i.e., standard of care) 

 

Students will be randomly assigned to teams consisting of three nursing students.  Faculty will 

assign you to a simulation date which fits your schedule.  All students will participate in a one 

hour team training session.  Before the simulation day, each student will be asked to prepare to 

care for a simulated patient with pancreatitis.  Students will be oriented to the room, 

mannequin/simulator, equipment, and provided with a patient report.  Each team will have up to 

30 minutes to complete the scenario.  Faculty will evaluate team behaviors and completion of 

specific interventions on a checklist.  After the scenario, students will be asked to complete a 

demographic form, two surveys related to teamwork attitudes and perceptions, and a survey 

involving self confidence with clinical skills.  A recording of the scenario will be used to review 

teamwork behaviors exhibited and areas for improvement.  The total time commitment of each 

student will be approximately two and one half hours.   
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RISKS OF PARTICIPATION 

 

The potential risks from participation in the study are minimal since participation in simulation is 

part of the usual nursing educational process; however, there is a possible risk from loss of 

confidentiality that may arise from participation in the project.  Your name will not be associated 

with your individual or team evaluation scores and survey data.  Each subject and team will receive 

a code number which will be maintained in a locked cabinet in the Principle Investigator’s office.  

This will be the only link between you and your data.   

 

NUMBER OF SUBJECTS PARTICIPATING AND THE DURATION OF YOUR 

PARTICIPATION 

 

The anticipated number of subjects involved in the study will be 60 senior baccalaureate nursing 

students which will be divided into approximately 20 teams.  The length of time for your 

participation is four hours.   

 

BENEFITS TO THE SUBJECT 

 

The direct benefits to you may include improved teamwork and confidence in nursing care abilities.   

 

BENEFITS TO SOCIETY 

 

When students learn how to effectively communicate and work in a team environment, patient 

outcomes improve and patients benefit.  Providing teamwork education along with high fidelity 

simulation practice will provide advanced training to novice practitioners which may also benefit 

employers. 

 

SAFE WITHDRAWAL FROM THE STUDY 

 

You have the option to withdraw from the study at any time without penalty.  Since the 

simulation scenarios and team training are part of the clinical capstone (Preceptorship) course, all 

students must complete this course requirement.  Participation involves completing demographic 

and survey instruments and allowing data to be used in analysis of this research.  Students who 

choose not to participate will be grouped together to participate in simulations.   

 

REIMBURSEMENT FOR EXPENSES 

 

There will be no reimbursement for participation in this study.   

 

COMPENSATION FOR RESEARCH RELATED INJURY 

 

You will be responsible for paying any costs related to illnesses and medical events not associated 

with this study.  There are no plans to provide other forms of compensation.  However, you are not 

waiving any of your legal rights by participating in this study.  Questions about compensation may 

be 

 directed to the Principle Investigator. 
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COSTS OF PARTICIPATION 

 

There are no monetary costs to you for participating in this research study.   

 

 

 

 

PROCEDURES FOR WITHDRAWAL 

 

If you decide to withdraw from the study, simply notify your faculty member and you will not be 

required to complete the surveys.  Additionally, your data will not be used in the data analysis.   

 

ADDITIONAL INFORMATION  

  

1. If you have any questions, concerns or complaints before, during or after the research study, 

or if you need to report a research related injury or adverse reaction (bad side effect), you 

should immediately contact LeAnn Chisholm at 409-880-8862 or via email at 

leann.chisholm@lamar.edu.  

 

2. Your participation in this study is completely voluntary and you have been told that you may 

refuse to participate or stop your participation in this project at any time without penalty or 

loss of benefits and without jeopardizing your medical care at UTMB.  If you decide to stop 

your participation in this project and revoke your authorization for the use and disclosure of 

your health information, UTMB may continue to use and disclose your information in some 

instances.  This would include any health information that was used or disclosed prior to your 

decision to stop participation and needed in order to maintain the integrity of the research 

study.  If there are significant new findings or we get any information that might change your 

mind about participating, we will give you the information and allow you to reconsider 

whether or not to continue.   

 

3. If you have any complaints, concerns, input or questions regarding your rights as a subject 

participating in this research study or you would like more information, you may contact the 

Institutional Review Board Office, at (409) 266-9475. 

 

The purpose of this research study, procedures to be followed, risks and benefits have been explained 

to you.  You have been allowed to ask questions and your questions have been answered to your 

satisfaction.  You have been told who to contact if you have additional questions.  You have read 

this consent form and voluntarily agree to participate as a subject in this study.  You are free to 

withdraw your consent, including your authorization for the use and disclosure of your health 

information, at any time.  You may withdraw your consent by notifying LeAnn Chisholm at 409-

880-8862.   You will be given a copy of the consent form you have signed. 
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Informed consent is required of all persons in this project.  Whether or not you provide a signed 

informed consent for this research study will have no effect on your current or future relationship 

with UTMB. 

 

   

Signature of Subject  Date 

 

   

 

Signature of Authorized Representative  

 

 

 Date 

 

 

 

Description of Authorized Representative’s Authority to Act for Subject  

 

 

 

Using language that is understandable and appropriate, I have discussed this project and the items 

listed above with the subject. 

 

 

 

  

Date  Signature of Person Obtaining Consent 
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Appendix C 

 

Outline of TeamSTEPPs® Education for Nursing Students 

 

Teaching Topics   Strategies   Illustration Method  

TeamSTEPPs® overview      Video (2 min. 22 sec.) 

 

Reducing the risk of error      Sue Sheridan (9 min 49 sec.) 

 

Team structure       Discussion 

 

Communication   SBAR    SBAR video (1 min 35 sec.) 

     Call-out   Call-out video (18 sec.) 

     “I pass the baton”  Handoff video (1min 14 sec.) 

 

Leadership    Brief    Brief video (36 sec.) 

     Huddle    Huddle video  (31 sec.) 

     Debrief   Debrief video (24 sec.) 

 

Situation monitoring   STEP    STEP video (38 sec.) 

     Cross-monitoring  Cross-monitoring video (18 

sec.) 

     I’m SAFE Checklist  Discussion and checklist 

 

Mutual support   Feedback   Feedback video  (29 sec.) 

     Task Assistance  Discussion 

     Advocacy and Assertion Discussion 

     Two-challenge rule  Discussion 

     CUS     CUS video (10 sec.) 

 

TeamSTEPPs® outcomes      Video (5 min. 18 sec.) 

  

http://www.ahrq.gov/professionals/education/curriculum-tools/teamstepps/instructor/videos/ts_TeamSTEPPS_Overview/TeamSTEPPS_Overview-640-480.html
http://www.ahrq.gov/professionals/education/curriculum-tools/teamstepps/instructor/videos/ts_Sue_Sheridan/Sue_Sheridan-400-300.html
http://www.ahrq.gov/professionals/education/curriculum-tools/teamstepps/instructor/videos/ts_SBAR_NurseToPhysician/SBAR_NurseToPhysician-400-300.html
http://www.ahrq.gov/professionals/education/curriculum-tools/teamstepps/instructor/videos/ts_ldcallout/callout2.html
http://www.ahrq.gov/professionals/education/curriculum-tools/teamstepps/instructor/videos/ts_passTheBaton/passTheBaton-400-300.html
http://www.ahrq.gov/professionals/education/curriculum-tools/teamstepps/instructor/videos/ts_BriefLandD/brief2.html
http://www.ahrq.gov/professionals/education/curriculum-tools/teamstepps/instructor/videos/ts_Huddle_ER/huddleER-400-300.html
http://www.ahrq.gov/professionals/education/curriculum-tools/teamstepps/instructor/videos/ts_debrief_LandD/debrief_LandD.html
http://www.ahrq.gov/professionals/education/curriculum-tools/teamstepps/instructor/videos/ts_STEPINPTMED/STEPINPTMED-400-300.html
http://www.ahrq.gov/professionals/education/curriculum-tools/teamstepps/instructor/videos/ts_ldcrossmon/crossMonitorIntern.html
http://www.ahrq.gov/professionals/education/curriculum-tools/teamstepps/instructor/videos/ts_FeedbackDocToMedTech/feedbackDocToMedtech.html
http://www.ahrq.gov/professionals/education/curriculum-tools/teamstepps/instructor/videos/ts_CUS_LandD/CUS_LandD.html
http://www.ahrq.gov/professionals/education/curriculum-tools/teamstepps/instructor/videos/ts_vig002b/vig002b.html
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Appendix E 

Targeted Behavioral Markers 

Simulation:    Pancreatitis Hemodynamic and Respiratory Instability 

Triggering Events Associated TPOT Items Targeted Behavioral 

Markers 

Nurses enter patient 

room and wash hands.  

Introduce members of 

team 

1.a.  Assembles a team. (  )  All wash hands or one 

nurse  reminds the other to 

wash hands if not done 

(  )  Members introduce self 

and/or one another to patient 

and patient’s family (or 

remind one another). 

*Check this if done without 

reminding. 

Nurses enter room, 

review patient 

information, and develop 

a plan. 

1.b.  Assigns team members’ roles 

and responsibilities. 

3.a.  Identifies team goals and 

vision.  

3.b. Uses resources efficiently to 

maximize team performance. 

3.c.  Balances workload within 

the team. 

3.d.   Delegates tasks or 

assignments, as appropriate.  

3.e.  Conducts briefs, huddles, and 

debriefs. 

(  )  Nurses brief to develop a 

plan (divide tasks).  

 

(  )  Nurses huddle to 

discuss/modify the plan. 

Nurses conduct physical 

assessment and review 

chart.  Patient confused 

and stating “I am in 

pain.” 

1.c.  Holds team members 

accountable. 

2.a.  Provides brief, clear, 

specific, and timely information 

to team members  

2.b.  Seeks information from all 

available sources. 

2.c.  Uses check-backs to verify 

information that is communicated. 

2.d.  Uses SBAR, call-outs, and 

handoff techniques to 

communicate effectively with 

team members. 

3.f.  Role models teamwork 

behaviors. 

4.a.  Monitors the status of the 

patient. 

 

(  )  Nurse gathers physical 

assessment data and discuss 

with other nurse. 

 

 

(  )  Second nurses verbalizes 

receiving information. 

 

(  )  Requests additional 

information if needed. 
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 1.c.  Holds team members 

accountable. 

2.a.  Provides brief, clear, 

specific, and timely information 

to team members  

2.b.  Seeks information from all 

available sources. 

2.c.  Uses check-backs to verify 

information that is communicated. 

2.d.  Uses SBAR, call-outs, and 

handoff techniques to 

communicate effectively with 

team members. 

3.f.  Role models teamwork 

behaviors. 

4.a.  Monitors the status of the 

patient. 

 

(  )  Nurse gathers 

information from the chart 

(labs, orders, etc.) and discuss 

with other nurse 

 3.e.  Conducts briefs, huddles, and 

debriefs. 

4.a.  Monitors the status of the 

patient. 

4.d.  Monitors progress toward the 

goal and identifies changes that 

could alter the plan of care. 

4.e.  Fosters communication to 

ensure that team members have a 

shared mental model. 

(  )  Nurses discuss situation 

(identify breathing difficulty, 

BP decrease and HR 

elevation) which needs to be 

communicated to PCP. 

Patient states “I am tired 

and short of breath.” 

2.a.  Provides brief, clear, 

specific, and timely information 

to team members. 

2.b.  Seeks information from all 

available sources. 

2.d.  Uses SBAR, call-outs, and 

handoff techniques to 

communicate effectively with 

team members. 

4.d.  Monitors progress toward the 

goal and identifies changes that 

could alter the plan of care. 

4.e.  Fosters communication to 

ensure that team members have a 

shared mental model. 

(  )  One nurse communicates 

breathing difficulty, low BP 

and high HR to PCP. 

Nurse receives orders 2.c.  Uses check-backs to verify 

information that is communicated. 

(  )  Reads back verbal/phone 

order. 
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 1.b.  Assigns or identifies team 

members’ roles and 

responsibilities. 

3.b.  Uses resources efficiently to 

maximize team performance. 

4.c.  Monitors the environment for 

safety and availability of 

resources. 

5.a.  Provides task-related support 

and assistance. 

(  )  Nurses coordinate 

completing orders (increasing 

oxygen, administering 

Calcium gluconate, fluid 

bolus, and increasing IV 

rate). 

 4.b.  Monitors fellow team 

members to ensure safety and 

prevent errors. 

5.a.  Provides task related support 

and assistance. 

5.b.  Provides timely and 

constructive feedback to team 

members. 

5.c. Effectively advocates for 

patient safety using the Assertive 

Statement, Two-Challenge Rule, 

or CUS 

5.d. Uses the Two-Challenge Rule 

or DESC Script to resolve 

conflict. 

(  )  Nurses discuss safety of 

administering Calcium 

gluconate IVP (dose, route, 

rate) 

 4.a.  Monitors the status of the 

patient. 

4.d  Monitors progress toward 

goal and identifies changes that 

could alter the plan of care. 

4.e.  Fosters communication to 

ensure that team members have a 

shared mental model. 

(  )  Nurse communicates 

patient evaluation (vital 

signs) after interventions to 

other nurse before calling 

physician.   

 1.d. Includes patients and families 

as part of the team. 

4.e.  Fosters communication to 

ensure that team members have a 

shared mental model. 

(  )  Nurses discuss plan of 

care with patient and family 

Orders implemented and 

patient remains short of 

breath with oxygen 

saturation 91% 

3.b.  Uses resources efficiently to 

maximize team performance. 

3.e.  Conducts briefs, huddles, and 

debriefs. 

4.a.  Monitors the status of the 

patient. 

(  )  Nurses discuss patient 

current status and determine 

that additional help is needed.   

 

 

(  )  Call for additional 

support (RT, PCP, 

Supervisor, Charge Nurse). 
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4.d.  Monitors progress toward the 

goal and identifies changes that 

could alter the plan of care. 

4.e.  Fosters communication to 

ensure that team members have a 

shared mental model. 
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Appendix F:  TeamSTEPPs® Teamwork Perceptions Questionnaire (T-TPQ) 
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Appendix G:  TeamSTEPPs® Teamwork Attitudes Questionnaire (T-TAQ) 
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Appendix H:  Simulation Checklists Pancreatitis Hemodynamic instability 
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Appendix I:  Clinical Skills Self Efficacy Scale (CSES) 
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Appendix J 

Summary of Observational Instrument Scores 

TEAM TPOT 

without 

TBM 

Overall 

 

TPOT 

without 

TBM  

Mean 

TPOT 

with 

TBM 

Overall 

 

TPOT 

with  

TBM 

Percent 

NLN 

Overall 

 

NLN 

Percent 

1 161 2.36 23 45.10 41 52.56 

2 245 3.53 44 86.27 55 70.51 

3 187 2.72 28 54.90 49 62.82 

4 169 2.43 27 52.94 44 56.41 

5 236 3.42 40 78.43 51 65.38 

6 283 4.10 42 82.35 49 62.82 

7 230 3.32 33 64.71 53 67.95 

8 231 3.33 31 60.78 48 61.54 

10 195 2.81 31 60.78 40 51.28 

11 267 3.85 42 82.35 54 69.23 

12 260 3.73 41 80.39 62 79.49 

13 233 3.37 36 70.59 51 65.38 

14 278 4.03 44 86.27 71 91.03 

15 242 3.51 41 80.39 53 67.95 

16 163 2.36 25 49.02 34 43.59 

17 222 3.20 38 74.51 55 70.51 

18 275 3.93 44 86.27 64 82.05 

19 236 3.41 37 72.55 47 60.26 
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Appendix K 

Summary of Overall and Mean Survey Scores by Team 

TEAM TPQ 

Overall  

 

TPQ Item 

Mean 

TAQ  TAQ 

Mean 

CSES 

Overall 

 

CSES 

Mean 

1 500 4.76 378 4.20 177 6.56 

2 455 4.33 412 4.58 245 9.07 

3 469 4.47 389 4.32 165 6.11 

4 445 4.24 401 4.46 201 7.44 

5 417 3.97 410 4.56 244 9.04 

6 490 4.67 387 4.30 228 8.44 

7 440 4.19 426 4.73 210 7.78 

8 488 4.65 380 4.22 214 7.93 

10 396 3.77 433 4.81 170 6.30 

11 438 4.17 397 4.41 246 9.11 

12 435 4.14 428 4.76 222 8.22 

13 407 3.88 397 3.94 190 7.04 

14 419 3.99 381 4.41 215 7.96 

15 462 4.40 426 4.73 219 8.11 

16 512 4.88 418 4.64 231 8.56 

17 508 4.84 420 4.67 231 8.56 

18 442 4.21 421 4.68 233 8.63 

19 455 4.33 424 4.71 238 8.81 

 

 

 

 



130 

Appendix L 

Summary of Overall, Mean, and Percentage Scores for Observational and Survey 

Instruments by Team 
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1 161 2.36 23 45.10 41 52.56 500 4.76 378 4.20 177 6.56 

2 245 3.53 44 86.27 55 70.51 455 4.33 412 4.58 245 9.07 

3 187 2.72 28 54.90 49 62.82 469 4.47 389 4.32 165 6.11 

4 169 2.43 27 52.94 44 56.41 445 4.24 401 4.46 201 7.44 

5 236 3.42 40 78.43 51 65.38 417 3.97 410 4.56 244 9.04 

6 283 4.10 42 82.35 49 62.82 490 4.67 387 4.30 228 8.44 

7 230 3.32 33 64.71 53 67.95 440 4.19 426 4.73 210 7.78 

8 231 3.33 31 60.78 48 61.54 488 4.65 380 4.22 214 7.93 

10 195 2.81 31 60.78 40 51.28 396 3.77 433 4.81 170 6.30 

11 267 3.85 42 82.35 54 69.23 438 4.17 397 4.41 246 9.11 

12 260 3.73 41 80.39 62 79.49 435 4.14 428 4.76 222 8.22 

13 233 3.37 36 70.59 51 65.38 407 3.88 397 3.94 190 7.04 

14 278 4.03 44 86.27 71 91.03 419 3.99 381 4.41 215 7.96 

15 242 3.51 41 80.39 53 67.95 462 4.40 426 4.73 219 8.11 

16 163 2.36 25 49.02 34 43.59 512 4.88 418 4.64 231 8.56 

17 222 3.20 38 74.51 55 70.51 508 4.84 420 4.67 231 8.56 

18 275 3.93 44 86.27 64 82.05 442 4.21 421 4.68 233 8.63 

19 236 3.41 37 72.55 47 60.26 455 4.33 424 4.71 238 8.81 
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Appendix M 

 

Correlations Between TPOT, Behavioral Markers (TBM), NLN Checklist, T-TPQ Overall and Subscale Scores 
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Appendix N 

 

Correlations Between TPOT, Behavioral Markers (TBM), NLN Checklist, T-TAQ Overall and Subscale Scores 
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