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Abstract

Background: The purpose of this project was to develop an instrument to measure nursing student
teamwork skills in a simulated environment.

development;
interprofessional

education;
research

Method: An eight-step instrument development process was used that included literature review and
evaluation of face/content validity and inter-rater reliability.

Results: Psychometric quantitative analysis of the final 11-item instrument included a scale content
validity index of 0.98 and individual item content validity index scores ranging from 0.75 to 1.0 for the
11 items. Inter-rater reliability demonstrated consistency with interclass correlation coefficient of
0.836.

Conclusions: An eight-step process can be used by nurse educators to develop psychometrically sound
instruments for use in student evaluation.
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Despite the fact that nursing students are often evaluated
as individuals in clinical settings, new nurse graduates are
expected to function as a member of a team utilizing team-
based skills to promote safe patient care (American
Association of Colleges of Nursing, 2008). Valid and reli-
able instruments are needed for faculty to objectively eval-
uate and provide feedback to students to promote teamwork
knowledge, skills, and attitudes. The purpose of this article
was to describe a process for the development and

* Corresponding author: sherrill.smith@wright.edu (S. Smith).

evaluation of an instrument to measure nursing student
team skills based on the TeamSTEPPS framework
(Agency for Healthcare Research and Quality [AHRQ],
2015).

Background

Experienced health care professionals working in teams
have demonstrated improved performance, increased satis-
faction, and decreased errors after medical team training
(Beitlich, 2015; Berkenstadt et al., 2008; Ellis et al., 2008;
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Morey et al., 2002; Shapiro, et al., 2004; Steinemann et al.,
2011). Interprofessional education (IPE) for health care
trainees, including undergraduate nursing students, pro-
vides increased understanding of other health care profes-
sional roles and raises expectations for team orientation
in future workforce genera-
tions. One framework for
offering IPE and teaching
team-based operations skills
is TeamSTEPPS (AHRQ,
2015). This evidence-based
framework was developed
specifically to address pa-
tient safety issues through
improved communication
and teamwork skills,
including those at the front-
line of patient care. The
TeamSTEPPS framework is
based on four team-based
skills: leadership, communi-
cation, situation monitoring,
and mutual support.
Evaluation of nursing
competencies has historical-
ly been accomplished using
rubrics or checklists to
objectively determine
acceptable versus unaccept-
able student performance
(Billings & Halstead, 2011). However, it has been noted
that many of the rubrics used in nursing education lack
appropriate psychometric properties to appropriately eval-
uate student performance (Adamson, Kardong-Edgren, &
Wilhaus, 2013). In terms of evaluation of teamwork skills,
a wide variety of assessment scales are available to assess
clinical team performance in both simulated and actual pa-
tient care environments (Cooper et al., 2010; Fletcher et al.,
2003; Guise et al., 2008; Hayden, Keegan, Kardong-
Edgren, & Smiley, 2014; Kim, Neilipovitz, Cardinal,
Chiu, & Clinch, 2006; Malec et al.,, 2007; Siassakos
et al.,, 2011; Sigalet et al., 2013; Walker et al., 2011).
Analyzing these tools, the authors felt that the available in-
struments were either too subjective or oriented to settings
other than those fitting the unique needs of the local insti-
tution’s interprofessional educational activities developed
based on the TeamSTEPPS framework. A specific Team-
STEPPS tool, the Team Performance Observation Tool
(AHRQ, 2015), was also evaluated and found to include
an appropriate scope of behaviors assessing team skills.
However, this tool only addresses general behaviors and
not specific actions. In addition, it does not provide anchor
descriptions to identify what actions are linked to each of
the five different levels of performance for each item in
the tool. Failing to find an evaluation instrument that met
the needs of the researchers, an eight-step process was

Key Points

e Standards of best
practice for simula-
tion assessment and
evaluation specify
the importance of us-
ing instruments with
documented psycho-
metric properties.

An eight-step process
for instrument devel-
opment can be used to
facilitate new instru-
ment development.
Interprofessional simu-
lation activities pro-
vide opportunities for
assessing and  vali-
dating team-based
skills to promote safe
patient care.

used to develop a new tool to address best practice stan-
dards for IPE education adhering to the guidance that edu-
cators must meet institutional and local needs (Decker
et al., 2015). The newly developed tool incorporated the
key team actions based on TeamSTEPPS. This article out-
lines the development of an instrument to measure nursing
teamwork skills based on a pilot study analyzing the effects
of a TeamSTEPPS Essentials® training course in an inter-
professional simulation activity.

Instrument Development Framework

Simulation provides opportunities to practice and demon-
strate competencies in a safe learning environment. A
variety of competency checklists have been developed to
evaluate nursing students in simulated settings (Jeffries,
2012). Any evaluation instrument used for assessing partic-
ipants should be built on evidence-based content, clearly
established scoring methods, and have demonstrated valid-
ity and reliability (Sando et al., 2013). To develop an instru-
ment based on these best practice approaches to be used in
evaluating effectiveness of a team-based teaching interven-
tion, the eight steps identified by DeVellis (2003) were used
as the framework for instrument development in this study.
The eight steps of this framework are listed in Table 1.

Methods

Settings and Sample

Participants in the study were a convenience sample of
senior baccalaureate nursing students in a medium-sized
public university enrolled in a final capstone nursing course
over two semesters (Fall 2014 and Spring 2015). Inclusion
criteria were senior nursing students over the age of 18
years who voluntarily consented to be in the study. All 151
students agreed to be observed as part of the instrument
study development process. There were no exclusion
criteria except for those who were unwilling to provide
consent to participate. Students who consented took part in
a high-fidelity simulation experience at the university’s
School of Medicine simulation laboratory. Institutional
review board approval was obtained from the affiliated
university before conducting the study.

Procedures

A collaboration between nursing and medicine to develop
an IPE simulation activity was initiated in 2012. As part of
the activity, nursing students were given an abbreviated
TeamSTEPPS Essentials® course involving a 1-hour inter-
active presentation addressing the challenges to medical
team operations and the tools provided by TeamSTEPPS.
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Table 1  DeVellis (2003): Eight-Step Instrument Develop-
ment Process

Step Action

1 Clearly determine what is to be measured: meeting
with research team

2 Generate a pool of items: literature review and
content experts

3 Decide on format for measurement: behavioral
observation rubric

4 Review of initial item pool by experts: face validity
by content experts

5 Validation of items: content validity appraisal
and revision

6 Administer to development sample: pilot sample

7 Evaluate performance of individual items:
inter-rater reliability assessment

8 Optimize length of scale: review of usability and

item relevance

After the presentation, students were scheduled in groups of
three to four students to work with an Emergency Medicine
resident to practice teamwork skills in emergency depart-
ment (ED)—based scenarios. In prior research, participants
expressed high levels of satisfaction and intentions to
incorporate TeamSTEPPS principles into practice after
the presentation (Ten Eyck & Smith, 2013). However,
performance in the simulation laboratory did not seem to
consistently confirm success in achieving those intentions.
The logical next step was to quantitatively evaluate if per-
formance in simulation based on the training did reflect
TeamSTEPPS principles.

This lead to the first step of the framework by DeVellis
(2003)—clearly describes what is to be measured. Nursing
and medicine stakeholders met to determine a clear purpose
of what behaviors were to be measured by the instrument to
help evaluate student outcomes in an interprofessional
simulation experience. In this step, the researchers evalu-
ated a variety of available teamwork instruments employing
different concepts and scoring criteria. Because no

instruments were found that specifically satisfied the simu-
lation experience objectives, the researchers agreed to
develop an instrument focused on the four teamwork skills
identified by the TeamSTEPPS framework.

In Step 2, one of the researchers reviewed the literature
and the TeamSTEPPS literature to develop an initial pool of
ten items to assess nursing student team operation skills in a
simulated environment. This initial instrument was shared
with the research team, and edits were made to create a
product that included 11 behavioral items to ensure
incorporation of all four categories of TeamSTEPPS skills.

As part of development of the item pool, the researchers
also considered Step 3, determination of the measurement
format. While reviewing the available instruments, a vari-
ety of scoring options and evaluation criteria were
analyzed. The team decided to utilize an evaluation of
each behavioral item based on one of three options (not
met, partially met, or completely met).

For Steps 4 and 5, expert review and content validation
of the instrument were conducted using nine nurse faculty
with expertise in simulation and/or TeamSTEPPS knowl-
edge. Reviewers rated each item of the proposed scale
based on the item objective and behavioral statement in
terms of relevance, clarity, simplicity, and level of ambigu-
ity on a scale of 1-4 (1 = not relevant, 2 = somewhat rele-
vant, 3 = quite relevant, 4 = very relevant). See Table 2 for
sample Content Validity Index (CVI) scoring tool. A CVI
was then calculated based on expert review scores. Based
on reviewer feedback and results of CVI analysis, addi-
tional tool revisions were made to provide clarity and
simplicity to the verbiage of each of the behavioral items.
Revisions were made based on the initial CVI results
with comments related to clarity, relevance, and simplicity
made.

The revised instrument was then administered to a
developmental sample, as required for Step 6. For this
step, seven nurse faculty piloted the instrument evaluating
two video scenarios created by the researchers that reflected
varied use of teamwork skills. Additional revisions were
made based on user feedback to further provide clarity
and ease of usability.

Table 2 Content Validity Index Scoring Tool Example
Ambiguity:
1 = Very Ambiguous,
Relevance: Clarity: Simplicity: 2 = Somewhat
1 = Not Relevant, 1 = Not Clear, 1 = Not Simple, Ambiguous,
2 = Somewhat Relevant, 2 = Somewhat Clear, 2 = Somewhat Simple, 3 = Unambiguous,
3 = Quite Relevant, 3 = Quite Clear, 3 = Quite Simple, 4 = Very
Objective Behavior 4 = Very Relevant 4 = Very Clear 4 = Very Simple Unambiguous
Accurately Nurse team
communicate with leader
team members conducts
(Leadership) a briefing.

Comments:
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In Step 7, evaluation of the items, the resulting 11-item
instrument was piloted by three nurse educators using the
tool to evaluate two cohorts of senior baccalaureate nursing
who took part in interprofessional ED—based simulation
scenarios over two semesters at the university’s School of
Medicine Simulation Center. The three nursing faculty,
who were different from the faculty used to conduct the
CVI analysis and piloting of the instrument, were experi-
enced in simulation and TeamSTEPPS knowledge and
trained in use of the instrument. Using the new instrument,
the three faculty reviewed videos of 38 simulation scenarios
in which teams of three to four nursing students collabo-
rated with an ED resident. The results were used to conduct
an inter-rater reliability evaluation using interclass correla-
tion. In Step 8, the researchers reviewed the overall tool
including usability and item relevance.

Results
Demographics

Students from two cohorts taking part in the interprofes-
sional simulation experience were all enrolled in a final
semester capstone course over two consecutive semesters.
In this capstone course, students were provided the
opportunity to work one-on-one with a registered nurse
preceptor to provide a culminating clinical experience for
students as they prepared to graduate. In addition, they took
part in 24 hours of simulation experiences, including this
experience. Students were primarily female (90%), Cauca-
sian (85%), and ranged in age from 21 to 46 years.

Content Validity

The CVI was calculated by recoding a rating of 1 or 2 as “0”
and each rating of 3 or 4 as ““1” for each item in terms of
relevance, clarity, simplicity, and ambiguity. Initial mean
CVI scores for each of the 11 items ranged from 0.55 to 0.94
based on the average of the reviewer’s scores for that item,
which were identified as be less than acceptable (Lynn,
1986). Edits to improve clarity and simplicity of items
were made, and a second analysis resulted in a range of
item CVI scores of 0.75-1.0. The overall instrument CVI
was found to be 0.98. In addition to rating items, reviewers
provided comments to improve the usability of the instru-
ment. Minimal changes were made on the basis of comments
from the second CVI review, mostly in terms of language to
clearly reflect criteria for each anchor for each item.

Inter-rater Reliability
A total of 38 pairs of observations from two semesters were

used to calculate inter-rater reliability using intraclass
correlation (ICC). ICC assesses rating reliability by

comparing the variability of different ratings of the same
subject to the total variation across all ratings and all
subjects. The ICC is calculated as the proportion of the total
variance accounted for by within-subject variation. The
model chosen for this ICC included different raters,
averages of raters, and the use of absolute agreement
(Shrout & Fleiss, 1979). The effects were set as semester
(fixed effect), students (random effect), raters (random ef-
fect), and residuals (random effect). Computed within-
subject correlation (ICC) was 0.56. At alpha = 0.05, a
95% confidence interval for ICC was found to be [0.325,
0.739]. ICC of 0.5-0.6 indicates moderate agreement be-
tween the raters. Rater-to-rater differences accounted for
only 2% of the total variance. Unfortunately, residuals not
explicitly modeled by any of the sources above accounted
for 43% of total variation. Because the data did not contain
multiple rates on each rater-by-subject combination, there
was no way to further decompose the residual variance.

Discussion

The present study resulted in development of an instrument to
measure nursing student teamwork skills based on the
TeamSTEPPS framework using an eight-step process pro-
posed by DeVellis (2003). Based on testing the instrument
with two cohorts of students collected over two semesters,
initial results indicate positive validity and reliability. The
eight steps provided an orderly process for development of
a psychometrically appropriate instrument. With nurse edu-
cators increasingly being asked to document outcomes, a
similar process can be used by nurse educators interested in
developing instruments for evaluation of outcome measures
to implement best practices for assessment and evaluation
of students, especially in simulated settings (Sando et al.,
2013). The authors note, however, that development of this
psychometrically acceptable instrument took over a year of
work to refine and adapt the instrument to address anticipated
outcomes of simulation. In addition, the work could not have
been performed without an expert statistician to identify
appropriate statistical measures and evaluation of statistical
results. Nurse educators must have both time and appropriate
support resources to implement a systematic development
process required to generate tools that are both reliable and
valid (Adamson et al., 2013).

The team-based nature of health care is now a given and
requires the incorporation of interprofessional learning
opportunities to promote safe, quality patient care. How-
ever, standards of best practice dictate that outcomes of any
interprofessional activity must be observed and measured
using reliable evaluation tools (Decker et al., 2015; Sando
et al., 2013). The TeamSTEPPS framework used in devel-
oping the instrument in this study was found to best address
the local institutional specifics for teamwork skill training.
Others may find that this specific framework may not meet
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local needs and find that another framework is better suited
for training and evaluation of team-based knowledge, skills,
and attitudes. The eight-step process described provides a
means for developing evaluation tools for institution spe-
cific needs.

Limitations of the study are related to use of the
instrument with students in one program of nursing with
a sampling approach that limits generalizability beyond the
current sample. Based on the findings, future studies
applying the instrument to other interdisciplinary teams
are needed. In addition, the observations of behavior were
based on the performance in a simulated setting; teamwork
performance in an actual clinical setting was not evaluated
nor was it the intent of the instrument. However, only an
evaluation of teamwork skills in a clinical setting would
allow understanding of translation of lessons learned in the
simulation to practice. Further research is also needed to
identify appropriate scoring levels. If the tool is to be used
for evaluation of competency of a skill, additional work is
needed to identify scores for determining acceptable levels
of competency, which was not accomplished with this
initial work, but is needed to promote best practices of
evaluation (Sando et al., 2013). Another limitation of the
study was evaluation of inter-rater reliability. In theory,
the residual variation could be further decomposed into
student-by-rater interaction and pure error. But, for this
data set, we could not distinguish them because there
were no replicated ratings for each student-by-rater combi-
nation. In a future study, the raters could rerate each student
again to evaluate the contribution of the student-by-rater
interaction.

Conclusions

Preparation of tomorrow’s workforce is the essence of
nursing education. As nurse educators continue to uphold
standards of best practice in nursing education, including
the use of simulation, psychometrically appropriate in-
struments must be used to determine achievement of
student outcomes to improve both individual student per-
formance and document program effectiveness. The pro-
cesses for instrument development that lead to tools that
will provide needed outcome data, such as the process
described by DeVellis (2003), are available to assist nurse
educators. By validating student outcomes through psycho-
metrically appropriate instruments, nurse educators can
ensure that the educational forum is indeed preparing the
nurses of tomorrow.
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