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A BSTRACT
Background: Few studies have examined effective methods to prepare learners to participate in simulation-based learning
experiences. Similarly, there is limited literature on valid, reliable assessment methods to determine whether clinical simulation
learning outcomes have been met. We developed a learning outcomes assessment rubric to support self-regulated learning and
assessment during presimulation preparation and debriefing.
Methods: Fourth-year undergraduate nursing students enrolled in a critical care nursing course participated in two deteriorating
patient simulations, one delivered in a traditional format, and the other using a new format incorporating a learning outcomes
assessment rubric into presimulation preparation and debriefing. A descriptive survey evaluated learner perceived competence
with deteriorating patients and satisfaction with the two simulations formats. Learner self-assessment data using the rubric was
collected pre and post simulation.
Results: Learner satisfaction with the deteriorating patient scenario and accompanying assessment rubric was very high. Learners
were significantly more satisfied with the simulation scenario delivered using the new format which included the assessment
rubric than with the standard format without the assessment rubric (p < .001). Learners valued the opportunity to identify their
own learning needs, and reported increased competence in management of a deteriorating patient following the simulation (p <
.001).
Conclusions: Senior nursing students perceived that integration of learning outcomes assessment rubrics into simulation design
enhanced their self-regulated learning and presimulation preparation. Further research is needed to explore presimulation
preparation strategies and to validate rubrics used for summative assessment.

Key Words: Clinical simulation, Nursing education, Learning outcomes, Assessment rubrics, Presimulation preparation,
Self-regulated learning

1. I NTRODUCTION

is an educational strategy that is used to expose learners to
deteriorating patient situations; however learners who are
1.1 Introduction of the issues
Newly graduated nurses are expected to be able to recog- unprepared may not perform well or experience increased
nize and appropriately respond to subtle changes in patient anxiety, and it may be unclear whether or not the desired
status that reflect patient deterioration. Clinical simulation learning outcomes have been achieved. In keeping with
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principles of self-regulated learning we proposed the use of
learning outcomes assessment rubrics as a strategy to enhance presimulation preparation and self-reflection during
debriefing for learners, as well as to provide facilitators with
an explicit guide to providing formative feedback following
simulation-based learning experiences which helps learners
identify their strengths and weaknesses.

1.2 Management of deteriorating patients
Delayed recognition of and intervention for a deteriorating
patient is associated with an increased risk for adverse outcomes.[1] Novice nurses have been found to have insufficient
knowledge on and exposure to deteriorating patient situations, and are thus more anxious and uncertain caring for
unstable patients and unable to effectively recognize subtle
changes in clinical signs.[2, 3] Research suggests that final
year undergraduate nursing students lack the knowledge, clinical skills, team work and situational awareness necessary for
managing deteriorating patients.[4] With numbers of patients
with complex health problems increasing, newly graduated
nurses are caring for sicker patients.[5] Thus, nursing education programs need to ensure students demonstrate the
competencies required to manage increasingly complex and
vulnerable patient populations prior to graduation.
Through high-fidelity patient simulation, students can practice nursing interventions, learn to prioritize care, improve
communication skills, and observe effects of different clinical decisions without fear of harming a live patient.[6] Simulation also provides opportunities to experience rare events that
undergraduate nursing students may not experience during
clinical placements, such as septic shock, myocardial infarction, respiratory distress and cardiac arrest. Outcomes of
well-designed high-fidelity clinical simulations in an undergraduate nursing program include improved self-confidence
and critical thinking, diminished anxiety, increased knowledge retention, and development of psychomotor skills.[6]
Results of an integrative review of the literature on preparing
nursing students through simulation to recognize and respond
to the deteriorating patient suggested that confidence, clinical
judgement, knowledge and competence, vital in the care of
a deteriorating patient were enhanced, but concluded that
learners did not necessarily feel prepared for practice in real
clinical settings.[7] Results support the need for high-quality
research using improved measurement practices to produce
generalizable evidence of effectiveness of simulation.[8] As
well, an examination of of strategies used to prepare learners
to participate in deteriorating patient simulations is warranted
as this may impact their success during the simulation and
subsequent clinical practice.
66
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1.3 Presimulation preparation strategies
As simulation becomes an increasingly popular teaching
strategy, the effectiveness of various approaches for simulation design, implementation and evaluation are becoming
more important. While methods for scenario development
and debriefing are widely reported in the literature, less research has focused on the presimulation phase,[9, 10] and there
is limited validity and reliability evidence for evaluating
simulation-based learning outcomes in nursing education.[11]
The presimulation phase consists of two distinct components:
(1) pre-simulation preparation; and (2) pre-simulation briefing or prebriefing.[9, 12] Pre-simulation preparation consists
of materials, activities and resources provided to learners at
unspecified times in advance of a simulated clinical experience and completed prior to presimulation briefing.[12, 13]
Whereas prebriefing occurs immediately prior to the simulation and consists of orienting learners to the environment
(simulation setting, equipment, mannequin and procedures)
and the simulation (learning objectives, roles, scenario).[13]
An important goal of prebriefing is to create an engaging
environment where learners feel safe. Strategies for establishing psychological safety during simulation include the
facilitator conveying respect and collaborating with learners
to set clear boundaries regarding confidentiality and expectations for the session.[14] Prebriefing may include learner
engagement activities such as reviewing knowledge or skills,
or time to plan for the simulation.[15] Time may also be devoted to reviewing presimulation preparation activities and
planning for the experience. This may take the form of a
question and answer session, a review of a simulated patient chart, a group huddle, use of a prebriefing worksheet,
facilitated reflection or concept mapping activities.[16, 17]
The goal of presimulation preparation is to provide learners
with the clinical content (knowledge and skills) to participate successfully in the simulated clinical experience.[18]
Traditionally, lectures, textbook readings, journal articles
or clinical practice guidelines were assigned to learners for
pre-simulation activities to be completed prior to particpatig
in the simulation.[10, 19, 20] Several studies have mentioned
providing students with alternate presimulation preparation
activities, such as concept mapping, group discussion, expert
modelling videos, and/or voiceover PowerPoint lectures but
few studies have compared traditional pre-scenario activities
to alternate ones.[19–23]
Those studies that have compared traditional and alternative
pre-simulation preparation methods demonstrated increased
knowledge scores[21] and greater skill performance[20, 22, 23]
from alternative methods. The literature also suggests preparation can be guided by learning outcomes and descriptors
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provided by assessment rubrics, which may help learners
recognize their knowledge gaps in advance and help them to
achieve the learning outcomes.[24] When simulation assessment rubrics are provided to learners as part of pre-simulation
preparation, learners are made aware of outcomes and the
criteria upon which their performance will be assessed.[25]

self-observation); and (3) self-reflection (self-judgment and
self-reaction).[31] These phases align with the three phases of
simulation: (1) presimulation/preparation; (2) participation;
and (3) debriefing.[32] Thus we propose that use of a learning outcomes assessment rubric will be a feasible method
to support self-regulation and self-reflection during the presimulation preparation phase as learners are provided with
1.4 Assessment of simulation learning outcomes
the performance goals to guide their preparatory activities.
Many nursing education programs struggle with how to eval- As well the rubrics will support self-reflection by learners,
uate simulation-based learning outcomes due to the lack of and assessment by facilitators during the performance and
reliable and validated tools and metrics.[11] Depending on debriefing phases.
the purpose and nature of the evaluation, observation-based
simulation evaluation instruments used for assessing learning 1.6 Project objectives
outcomes are checklists, rating-scales and rubrics.[11] Check- Our project proposed to develop, implement and evaluate
lists and rating-scales can be used to evaluate performance a non-traditional method to deliver clinical simulations to
on technical and psychomotor skills during simulation;[11] senior nursing students using a learning outcomes assesshowever, when assessing complex competencies, such as ment rubric to guide presimulation preparation by learners
teamwork and leadership, it appears that rubrics are better and debriefing by facilitators. We aimed to demonstrate the
suited.[26] Generic rubrics help students to understand the feasibility of this method and determine learner satisfaction
key elements that must be addressed in a deteriorating pa- and perceived impact on learning.
tient scenario regardless of the particular situation which
helps to further develop their skills and abilities.[27] Some 2. P ROJECT DESCRIPTION
valid and reliable generic simulation rubrics have been de- Our report describes learner’s self-assessed competence with
veloped to assess specific learning outcomes such as the management of deteriorating patients, and satisfaction with
Lasater Clinical Judgment Rubric which assesses clinical deteriorating patient simulations delivered using a traditional
judgment during clinical simulation;[28] however, rubrics that format (preparatory lecture/assigned readings) to a scenario
align directly with scenario-specific learning outcomes may delivered using a new format that incorporates an assessment
provide an alternative option that support both presimulation rubric during presimulation preparation and debriefing.
preparation and debriefing for the learner and the simulation
facilitator. Explicit learning objectives in rubrics also create 2.1 Participants
consistency between assessments of student performance in A deteriorating patient scenario and learning outcomes assimilar activities and provide quality feedback to students, sesment rubric related to care of a patient with respiratory
which ultimately contribute to learning.
distress were developed, implemented and evaluated in a
fourth year undergraduate nursing students at one university
1.5 Theoretical framework
within an existing critical care nursing course. Learners had
A fundamental theory that informed the development of the previous experience with simulation in their second and third
new presimulation preparation and assessment process is years of the program. Ethical approval was obtained from
Constructive Alignment,[29] in which teaching and assess- the Queen’s University Health Sciences and Affiliated Teachment are aligned to meet the learning outcomes. A generic ing Hospitals Research Ethics Board (HSREB) to evaluate
“deteriorating patient” assessment rubric with learning out- outcomes of this project.
comes was developed prior to the new simulation scenario
development. Using “backward design” as described by 2.2 Intervention design and implementation
Wiggins and McTighe,[30] we created a deteriorating pa- Using the standardized scenario design process developed by
tient scenario that used previously developed learning out- the Ontario Simulation Alliance (OSA),[33] a deteriorating
comes and rubric descriptors as a scaffold. The literature patient scenario and scenario-specific learning outcome assuggests that learners are more likely to achieve learning sessment rubric were developed. The scenario focused on a
outcomes when the teaching method provides them with post-operative patient with a diagnosed deep vein thrombosis
a clear purpose and explicit performance goals.[30] This and a history of myocardial infarction who is now experialigns well with the theory of Self-Regulated learning (SRL) encing shortness of breath and chest pain. As the scenario
which involves three phases: (1) forethought (task analy- progresses the patient is diagnosed with a pulmonary embosis and self-motivation); (2) performance (self-control and lus and the patient’s condition worsens to respiratory failure.
Published by Sciedu Press
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Learning outcomes included in the learning outcomes assessment rubric focused on assessment, interventions, communication, collaboration and patient safety. Scenario and rubric
content was validated by clinical and educational experts
from collaborating institutions across the province. Facilitators are generally trained by the simulation lab manager or
another faculty member who is a simulation expert. For the
purposes of this study, facilitators were additionally trained
by the lead researcher on the use of the assessment rubric using two standardized video-taped simulations. The scenario
was trialed with the facilitators and then implemented at one
Canadian university within an existing critical care nursing
course. The researchers were not involved in facilitating any
aspect of the simulations and did not teach the students in
this course.
The students in this project participated in two unfolding
clinical scenarios during the critical care nursing course. Participation in the simulations is mandatory, however, it is not
graded, and is used only as a learning experience, with formative feedback provided to the group. All students completed
the first scenario using the traditional simulation delivery
format, and the second scenario using the non-traditional
format. The first scenario, which focused on a deteriorating
patient with a myocardial infarction, was delivered in the
traditional manner with a preparatory lecture, an in situ pre-
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brief, participation in the scenario, followed by a debrief. The
second scenario, the newly developed respiratory distress scenario, was delivered using the new format which consisted
of pre-simulation preparation and assessment using a rubric,
pre-brief, participation in the scenario, followed by a debrief
and post-scenario assessment using a rubric (see Table 1).
Learners were asked to complete a pre-assessment rubric
prior to attending the simulation by rating their perceived
ability to successfully meet the intended learning outcomes
during the upcoming scenario. Learners are also expected to
provide a rationale for each of their ratings to promote further
self-reflection and accuracy of self-assessment. Following a
standard prebrief that included the critical components of orientation and establishment of psychological safety, learners
participated in the clinical simulation in groups of 8-10 students. Half of the students in each group participated during
the first half of the scenario, while the remaining students
observed using the rubric as a focus. At the midpoint of
the unfolding scenario, the first group gave a handoff report
to the observers who assumed care of the patient for the remainder of the scenario. The facilitator used the assessment
rubric to assess each group and provide feedback to learners
during debriefing which followed the GATHER, ANALYZE,
SUMMARIZE (GAS) Model of Debriefing.[34] Learner selfassessments and peer assessments were also incorporated
into the debriefing on a volunteer basis.

Table 1. Components of traditional and non-traditional simulation delivery
Scenario

Simulation Format

Myocardial
Infarction

Traditional

Respiratory Distress

Non-Traditional:
Self-regulated learning
using assessment rubric

Components
1. Preparation (lecture, readings, scenario learning outcomes)
2. Prebrief (orientation, psychological safety)
3. Participation in scenario
4. Debrief using GAS model of debriefing
1. Preparation (lecture, readings, learning outcomes assessment rubric)
2. Pre-assessment with rubric (including rationale for ratings)
3. Prebrief (orientation, psychological safety)
4. Participation in scenario
5. Post-assessment with rubric (including rationale for ratings)
6. Debrief with rubric using GAS model of debriefing

Note. GAS = Gather, Analyze, Summarize.

2.3 Data collection and analysis
A descriptive survey with quantitative and qualitative components was administered following learner participation in
both simulation scenarios to evaluate satisfaction with the
two simulation delivery formats. Perceived competence with
management of deteriorating patients was measured through
learner self-assessment using the rubric (see Figure 1) collected pre and post simulation and compared using paired
samples t-tests. Each competency on the rubric was rated on
a 3-point scale: 1 point (needs major improvement), 2 points
68

(needs some improvement), or 3 points (meets competency).

3. R ESULTS
3.1 Quantitative data
Eighty-six senior nursing students completed both clinical
scenarios and 83 provided pre and post rubric assessment
data for the respiratory distress scenario and completed the
satisfaction survey. Overall, self-assessed competence related to the deteriorating patient learning outcomes increased
significantly following participation in the scenarios (p <
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.001) (see Figure 2). Learners were significantly more satisfied with the respiratory distress scenario delivered using the
new format which included the assessment rubric than with
the cardiac scenario delivered using the standard format without the assessment rubric (p < .001). The majority of learners
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agreed that having the learning objectives/assessment rubric
prior to the simulation helped them to prepare (90%) and
that assessing their competency with the rubric both prior to
(82.5%) and following the simulation (85%) was helpful to
their learning.

Figure 1. Learning outcomes assessment rubric
Published by Sciedu Press
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Figure 2. Learner self-assessed competence with managing a deteriorating patient
3.2 Qualitative data
included using the new simulation format for other simulaQualitative survey feedback also highlighted the value of the tions. Some learners found self-assessment with the rubrics
rubrics in helping students to identify their own strengths to be challenging.
and learning needs (see Table 2). Suggested improvements
Table 2. Learner feedback about simulation delivery using self-assessment rubrics
Helpful Aspects

Suggestions for Improvement

-knowing the case study, being able to prepare beforehand
-having the rubric to look for what objectives needed to be met
-expectations were clearly outlined
- the list of competencies so that I was able to review those that I
felt were not my strengths
-I was able to understand what I needed to know before the lab
and focus on skills and team collaboration during the sim itself
-made me look over my notes on the topic before the sim lab
-I liked the prep package for the respiratory lab
-getting learning outcomes and rubric ahead of time helped me
look at what was being assessed and what was expected to learn

-include the patient information for both labs
-continue to give this information prior to the lab
-give the learner package ahead of time for the cardiac lab as
well, the prep work was very effective in preparing for the
respiratory lab
-I didn’t find the rubric particularly helpful, it was having the
patient information beforehand so I could research that was
helpful
-have an example demonstration video of how to best approach
these situations so that we can prepare
-the self-assessments were hard to do—it’s hard assessing
yourself
-some students in the group had a better idea of the prep content
than others

4. D ISCUSSION
Assessment rubrics have been often been used in education to
provide a standardised marking scheme, as well as to provide
feedback to learners.[35] Results of a review in higher education determined that assessment rubrics enhanced learner
self-assessment, self-regulation and understanding of assessment criteria.[36] Self-regulated learning (SRL) is a core
conceptual framework that describes the cognitive, motivational and emotional aspects of learning.[37] Each phase
corresponds to a phase of a simulation-based learning experience: forethought with presimulation preparation; performance with participation in a simulation; and self-reflection
with debriefing. Thus use of a learning outcomes assessment
rubric was proposed to support self-regulated learning during
a deteriorating patient simulation experience. This is consis70

tent with the quantitative and qualitative feedback provided
by our participants who valued the use of the rubric in both
the presimulation preparation and debriefing phases of the
simulation and requested the new format be used for other
simulations. Some learners found it difficult to complete
self-assessments using the rubrics. This indicates a need
for more explicit instructions and practice using the rubrics.
It is anticipated that with repeated exposures learners’ selfassessment ability would improve, and learners would begin
to see their performance errors as an essential component
of learning and developing competence.[38] Instructor feedback and comparisons with self-assessed ratings would also
enhance learner self-assessments, a critical component of
self-regulated learning.
ISSN 1925-4040

E-ISSN 1925-4059

http://jnep.sciedupress.com

Journal of Nursing Education and Practice

Learner preference for this alternate method of presimulation
preparation also aligns with results of a systematic review
that indicated nontraditional presimulation preparation methods were highly rated.[19] The review also reported higher
levels of learning associated with alternate preparation. Further evaluation of the use of learning outcomes assessment
rubrics to prepare and to debrief students participating in
simulations should include objective measures of knowledge.
Trained assessors could use the rubrics to evaluate performance in groups of students prepared with and without the
rubrics. Through self-assessment with the rubrics, our learners reported they perceived their competence in managing
a deteriorating patient experiencing respiratory distress improved following participation in the scenario. This agrees
with results of a recent systematic review and meta-analysis
that indicated nursing student knowledge, performance and
self-confidence with recogntion and response to deteriorating patients improves with high-fidelity simulation.[8] Thus
our initial implementation suggests the integration of learning outcomes assessment rubrics into simulation can support
presimulation preparation and self-regulated learning, as well
as formative assessment of achievement of intended learning outcomes. Further study is needed to validate the use
of the rubrics for summative or high-stakes assessment purposes, and to determine the learning outcomes impacted by
self-regulated simulation preparation.
Limitations
This pilot implementation of a new simulation scenario and
learning outcomes assessment rubric was conducted halfway
into the fall academic session, precluding testing in a randomized controlled study design; however, all learners were
able to experience simulation delivery with and without the
learning outcomes assessment rubric, and were thus able to
comment on both formats. Providing more learning activities is usually associated with greater learner satisfaction;
however, through qualitative feedback learners were able to
articulate the aspects of the presimulation preparation that
were helpful to their learning. Self-assessment of competence is another limitation, as it is known that overconfidence
may inflate accurate self-assessment while high performers
tend to underestimate their ability;[39] however, learners in
our program and in this study are expected to provide a rationale for their self-ratings which may enhance their accuracy.
As learners participated in groups of 8-10 students, it was
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