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Abstract

Background: Improving students’ decision making and judgment skills becomes an essential part of nursing education.
The purpose of this Quasi-experimental study wasto assess hursing students’ clinical judgment in high-fidelity simulation
based learning using observational measures.

M ethod: Based on Tanner’sclinical judgment model, a single group repeated-measures design was used with a purposive
sampling at one nursing school in Macao. A total of 113 baccalaureate nursing students (49 in year two, 64 in year three)
completed five simulation sessions within a 36 hour period. Two tutors used the Clinical Judgment Rubric to assess
students' clinical judgment at the end of each simulation session. The inter-rater reliability for the sessions ranged from
0.83310 0.910.

Results: The scoresfor clinical judgment increased from the first simulation scenario to the last scenario. Compared with
third-year students, second-year students had significantly higher scores of clinical judgment in scenarios two, three, four
and five. The debriefing was essential to preparing students for improving their thinking and reasoning skills. Students
perceived that simulation strengthened their theoretical knowledge and helped them to notice, interpret, and respond
appropriately to contingencies and emergencies. Tutors comments indicated that second-year students valued the newly
learned knowledge and used it to analyze the simulated scenarios while third-year students presented less knowledge and
skill preparation.

Conclusions: High-fidelity simulation using a computer-controlled human patient simulator has potential to support the
development of clinical judgment in nursing students. Tutors are challenged to enhance students' intrinsic motivation for

learning, and encourage them to continue their efforts in learning. Further research is needed to explore whether senior
students have better performance in clinical judgment than junior students.
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1 Introduction

Clinical judgment is defined as an interpretation and reaching a conclusion about a patient’ s situation and the decision by
the nurse to intervene. It requires that nurses consider a variety of complex factors in order to make the appropriate
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decisions which are specific to each patient situation . Nurses need to utilize their professional knowledge and clinical
experience in order to recognize subtle variations in clinical situations, interpret what they observe, and decide how to
provide nursing care for individual patients. Clinical judgment is an essential skill in caring for patients. Improving the
quality of nursing care depends on enhancing nurses judgment and decision making skills ?. Well-developed
observational and reasoning skills are necessary to make sound and reliable clinical judgments. Therefore hel ping students
develop decision making and judgment skills becomes an essential part of effective nursing education. When actual
patient learning situations are not readily available, teachers can create simulated clinical learning situations for their
students. The use of simulated situations allows students to apply theoretical knowledge to analyze clinical situations
systematically, reason situations analytically and develop clinical judgment through the integration of critical thinking and
clinical reasoning .

As an interactive learning method, simulation involves imitation of real patient experiences that can be used for teaching
and practicing personal and interpersonal abilities such as clinical judgment, communication, prioritizing and time
management . Human patient simulators (HPS) have been used to provide a redlistic situation with physiological
functions under the control of the computer software. Students can address alearning issue “asif it is’, and make, detect
and correct patient care errors without negative consequences. Simulation becomes the way to promote the devel opment of
clinical reasoning and judgment and facilitate deeper learning and knowledge transformation 1* &,

Chinese education has been influenced by Chinese culture and Confucianism. The process of learning emphasizes the
significance of reflective thinking which requires a spirit of inquiry and open-mindedness. Chinese students have been
socialized to respect the wisdom of their teachers who provide the knowledge and guide them to make decisions. Teaching
proceedsin an orderly way with specific examplesto explain the concepts. Effective learning actually occursin acomplex
and interactive environment, and conceptions of learning and knowing are deeply rooted in specific cultural contexts.
Therefore, there is a need to reappraise traditional teaching methods. Preparation of students for a complex health care
environment requires that students should learn how to analyze situations, interpret problems and make decisions for
solving the problems. In this case, scenario-based and/or problem-orientated with active learning strategies, such as
simulation or experience learning should be promoted to foster students’ clinical judgment. Simulations on static manikins
under the direction or demonstration of teachers have commonly been used. More recently, interactive high-fidelity
simulation is being used to facilitate not only skill learning but also critical thinking and clinical judgment.

A systematic review on current empirical studies (between 2000 and 2011) indicated the high-fidelity simulation did
enhance scores on knowledge and skill exams but provided a mixed contribution to self-confidence and competency 8.
Based on self-report surveys, many Chinese students perceived that simulation effectively improved their abilities in
communication, team collaboration, clinical thinking, clinical judgment and problem solving ' @, However, clinical
judgment is particularistic and dependent on the unique situation, so the validity of any general self-report measures
becomes questionable. Lasater (2007) ™ suggested that high-fidelity simulation provides a comprehensive situation for
tutors to assess students’ clinical judgment and determine their recognition of gapsin understanding patient situations, but
there is no empirical evidence using an observational measure to support the contribution of high-fidelity simulation to
students’ clinical judgment.

1.1 Purpose of the study

The purpose of this study wasto assess nursing students’ clinical judgment in high-fidelity simulation based learning using
observational measures. The research question was: Is there a difference in clinical judgment, as measured by the clinical
judgment rubric through a series of simulation sessions?

1.2 Conceptual framework of the study

Based on Tanner’s model, clinical judgment incorporates noticing, interpreting, responding and reflection. Noticing is
interpreted as having a sufficient understanding of the situation while interpreting is making meaning of the available data

8 ISSN 1925-4040 E-ISSN 1925-4059



www.sciedu.caljnep Journal of Nursing Education and Practice, 2014, Vol. 4, No. 5

in a specific clinical situation. Three interrelated reasoning patterns of thinking (analytic reasoning, intuition, narrative
thinking) are used to interpret or make sense of a patient’s situation. Analytic reasoning is a hypothetical-deductive
process which is used to generate possible causes and impacts of each plausible problem. Intuition is an immediate sense
of apprehension in response to some unusual situation and narrative thinking creates an inclusive background for
understanding a patient’s unique situation and helps the students set up priorities for clinical judgments being made.
Responding involves developing an appropriate intervention for dealing with the problem and reflecting refers to a
reviewing the outcomes of the action and determines whether the expected goals were achieved or not. Reflection includes
both reflection-in-action and reflection-on-action . Reflection-in-action is used to determine how the patient is
responding to nursing interventions and involves adjusting the interventions based on the reassessment of patient’s
condition. Reflecting-on-action involves critical self-analysis of the identification of decision points, and acknowledge-
ment of strength and weaknessin both skill performance and reasoning patterns. In simulation, students are exposed to the
simulated scenario and initially determine what is happening with the patient. When students recognize an unexpected or
abnormal condition, they pursue additional information through health assessment and history inquiries. Then students
develop the care plan and identify nursing interventions through group discussion. Finally students reflect on what has
happened, how they responded, and what needs to be improved in the next session. The integration of feedback and
reflection increase the students' abilities to synthesize knowledge from multiple sources and make sound and safe
decisions *¥. The conceptual framework for the development of clinical judgment in simulation is shown in Figure 1.

2 Method

2.1 Design
A quasi experimental study was conducted with a single group repeated-measures design at one nursing school in Macao.

Experience learning

Noticing Interpreting Responding

V v

Recognizing an Reasoning patterns
unexpected or unusual - Analvtic reasoning
pattern - Intuition

- Narrative thinking

Clinical Judgment

-Context or background

- Knowledge 4 5 Reflection-on-action

- Experience

Figure 1. Conceptual framework for the development of clinical judgment in experience learning
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2.2 Sample

A purposive sampling was used to invite al year two and year three baccalaureate nursing students who had completed
courses in fundamental s of nursing, health assessment and medical-surgical nursing to participant in this study. Informed
consent was obtained. Although 120 students voluntarily enrolled in this study, 113 students (49 in year two, 64 in year
three) completed all sessions. The average age was 21.51 (S.D. 1.31) years old.

2.3 The interaction with the computer-controlled simulator

The scenarios were designed using the high-fidelity simulator which is a computer-controlled human patient simulator
(HPS, SimMan). The SimMan is afull-body manikin with arealistic upper airway, chest movement, variable cardiac and
breath sounds and a papable pulse, an ability to verbal some symptoms and respond to interventions. Five different
simulated scenarios were used: Patient A a 42 year-old man with appendicitis; Patient B a 68-year old man, with chronic
obstructive pulmonary disease; Patient C a 73-year-old man with gastrointestinal bleeding; Patient D a 72-year old man
with myocardial infarction; Patient E a 32-year old man with critical trauma. Students were assigned to take part in five
separate immersive high- fidelity simulation scenarios one after another, beginning with Patient A and ending with Patient
E over 36 learning hours. Each learning experience was completed within 6 to 8 learning hours. In each year, 5to 6
students worked as a single group and engaged in the learning activities under the guidance of two qualified tutors.

Students received an orientation to the simulation laboratory to familiarize them with the technology and the simulation
format. The learning process includes case clarification, health assessment, nursing intervention and debriefing. In each
session, the students directly interacted with a contextual patient scenario. Students are given a brief amount of time to
review the scenarios, clarify what had happened with the patients, and discuss the approach to care. During the enactment
of the scenario, the students were expected to demonstrate an emotional connection and relationship with the patient to
enhance realism. They performed assessments and interventions using appropriate techniques and adhering to principles
of safety. Students were concerned with the main patient concerns, including the provoking and relieving factors. They
conducted a general assessment including consciousness, vital signs, skin, sensory, cardiovascular, respiratory,
abdominal, musculoskeletal, and sensory assessments. They needed to be able to recognize any abnormal signs and
symptoms, and provide appropriate explanations and health education for the clients. They also completed the health
history inquiry including medications, alergies, previous surgery and family history. In the meantime, they have to
manage any concern of the clients, such aspain, breathless, vomiting, nausea, cough, thirst and hunger. After they assessed
the patients and reviewed the laboratory data, students were required to think about the priority of the problems, and
implement appropriate ordered interventions including medication administration, blood transfusions, wound care,
urethral catheterization, oxygen therapy, electrocardiogram exam while observing the patients’ physiological responses
and reassessing the patient condition. Sometimes they encountered acritical situation such as severe arrhythmia, bleeding
or breathless. When they did encounter such situations, they were expected to intervene appropriately and within their
scope of practice. The situation would often mean calling the physician for additional orders. If they made a wrong
decision, the patient’s condition became worse and in some cases resulted in death. At that time, the tutors encouraged
reflection on their performance and helped them identify the possible mistakes while encouraging them to discuss how
they might have modified their assessment and intervention. The simulation was repeated so that students had a chance to
make aright decision. In thisway, students learned more from their mistakes and realized the importance of safe practice.
A debriefing session followed each scenario in the simulation laboratory. 1t focused on team care of the patient in terms of
safe practice, priority setting, continuous assessment, communication and resource management. The debriefing questions
included: (1) What were the key concepts and skills you used in this session? (2) What do you need to learn more about in
order to take care of patientsin similar situations? (3) What needs to be improved in the next session?
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2.4 Instrument

Based on Tanner's clinical judgment model, Lasater (2007) !*¥ developed a checklist of clinical judgment, the Lasater
Clinical Judgement Rubric (LCJR), to guide raters in using an observational measurement. The LCJR is used to evaluate
student’ behaviors of clinical judgment which includes noticing (3 items), interpreting (2 items), responding (4 items) and
reflecting (2 items) aong a continuum where 1 = beginning, 2 = developing, 3 = accomplished, and or 4 = exemplary. The
total score on the LCJR can range from 11 to 44. A higher score indicates better performance in clinical judgment.

In this study, the LCJR was used by two qualified tutor raters in assessing the performance of each group. To control for
rater bias, the inter-rater reliability of LCJR was established in each session. The inter-rater reliabilities of the LCIR were
0.833 (session 1, P < .01), 0.878 (session 2, P < .01), 0.839 (session 3, P < .01), 0.869 (session 4, P < .01) and 0.910
(session 5, P < .01). In addition, each group was invited to discuss how simulation experience works on their clinical
judgments for understanding students’ perceptions about the development of clinical judgment during simulation.

2.5 Date collection and analysis

Each group simulation was video-recorded, which provided the opportunity to use the rubric and practice evaluating
students' performance and clinical judgment. Students’' clinical judgment was assessed in each simulation session prior to
debriefing. Upon careful review of the LCJIR, raters defined the scoring categories and differences between score
categories. The raters compl eted the scoring for each group and provided the rational e for each score assigned. Differences
in interpretation were discussed and appropriate adjustments to the rubric were negotiated until similar rationalefor scores
given could be verbalized. The average scores of two raters were calculated. The repeated measures analysis of variance
(RM-ANOVA) was used to assess differences of clinical judgment within groups as well as across time for simulation.
Independent sample t-tests were carried out to compare the mean scores of the LCJIR between year two and year three
students.

Each group discussion took place in the simulation laboratory once students had completed all sessions. The researcher
emphasized the need for confidentiality and obtained written consent from all participants. Discussions were
tape-recorded and transcribed verbatim for data collection and analysis, and lasted approximately 15 minutes. The
participants were encouraged to fully describe their thoughts. Credibility was ensured through consultation with
participants and their revisions to their transcripts. Two researchers individually and repeatedly read each transcription
line by line to become immersed in the content, and then the data were summarized based on the emerging meanings. The
two researchers compared their results. The differences were discussed until consensus was achieved. Finadly, all
transcriptions were reviewed again to ensure that all data had been included and analyzed.

2.6 Ethical considerations

This study was discussed by the workgroup for Academic Affaires and approved by the Board of Management of the
institute in terms of research process, ethical consideration and human rights protection. All participants were informed
with a complete explanation about the nature of the study and all signed the consent inform. Participation was voluntary,
and students had the freedom to withdraw from the study at any time. Confidentiality and autonomy were assured
throughout the study. Participants were informed that only aggregate data would be reported.

3 Results

Chinese students' clinical judgment increased from the first session to the last session which suggests that the five
simulation experiences were helpful in developing clinical judgment in helping students to notice, interpret, respond and
reflect (see Table 1). It was also interesting to find that second-year students consistently achieved higher scores in all
elements of clinical judgment than did third-year students (see Table 2).
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Table 1. Changesin clinical judgment through simulation sessions (N = 113)

- Mean (S.D.) RM-ANOVA
Clinical Judgment - - - - . )
Session 1 Session 2 Session 3 Session 4 Session 5 Greenhouse-Geisser Value
F=507
Noticing 548(142)  558(106) 623(121) 683(147) 736(129) _ 3%023
. F =60.649
Interpreting 3.73(0.86) 3.76 (0.95) 4.39 (0.84) 4.71 (0.93) 5.09 (0.84) P = 0.000
. F=71761
Responding 6.31 (1.36) 6.37 (1.51) 7.15(1.41) 8.13(1.61) 8.69 (1.93) P = 0.000
. F = 41.406
Reflecting 378(0.96) 335(093 397(103) 414(111) 475115 oo
F=71.693
Overall score 19.30(4.13) 19.06(3.87) 21.74(3.98) 23.87(4.68) 25.89(4.72) P = 0,000

Table 2. Comparison of the scores of clinical judgment between year two and year three students

. Mean (S.D.)
Clinical Judgment - - - - -
Session 1 Session 2 Session 3 Session 4 Session 5
Noticing
Year 2 5.27 (1.06) 5.84 (0.66) 6.83(1.27) 8.00 (0.92) 8.09 (1.16)
Year 3 5.65 (1.63) 5.38 (1.26) 5.78 (0.94) 6.02 (1.21) 6.81 (1.09)
Independent samplest-test t=-1.509 t=2.333 t=5.073 t=9.487 t =6.002
P=.134 P=.013 P =.000 P =.000 P =.000
Interpreting
Year 2 3.80(0.49) 4.26 (0.613) 4.67 (0.88) 5.29 (0.57) 5.57 (0.37)
Year 3 3.69 (1.07) 3.38(0.99) 4.18 (0.75) 4.27 (0.93) 4.72 (0.91)
e e e t=0.720 t=5.718 t=3.150 t=7.140 t=6.217
P =.473 P =.000 P=.002 P =.000 P =.000
Responding
Year 2 5.92 (1.12) 7.03(0.81) 8.10(1.21) 9.36 (1.28) 10.06 (1.36)
Year 3 6.60 (1.46) 5.87 (1.71) 6.42 (1.08) 7.19 (1.14) 7.20 (1.14)
Independent samplest-test t=-2.806 t=4.390 t=7.795 t=9.343 t =8.500
P =.006 P =.000 P =.000 P =.000 P =.000
Reflecting
Year 2 3.89 (0.68) 3.91 (0.68) 4.72 (0.82) 5.04 (0.82) 5.71(0.85)
Year 3 3.70 (1.12) 2.92 (0.86) 3.39 (0.77) 3.45 (0.76) 4.01 (0.73)
e e e t=1.129 t=6.797 t = 8.895 t=10.515 t =11.465
P=.262 P =.000 P =.000 P =.000 P =.000
Overall score
Year 2 18.87 (2.78) 21.03(2.21) 24.33 (3.76) 27.68 (3.19) 29.44 (3.22)
Year 3 19.63 (4.91) 17.55(4.18) 19.77(2.87) 20.95 (3.33) 23.16 (3.78)
Independent samples t-test t=-1.046 t=5.288 t=7.057 t=10.849 t=9.285
P=.298 P =.000 P =.000 P =.000 P =.000

Additionally, the data from 21 group discussions indicated that students perceived that simulation enabled them to
strengthen their theoretical knowledge allowing them to understand what was happening with the patient in order to make
an appropriate judgment. They explained:

‘Simulation mimicked what | have been learning.’
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‘I applied the previous knowledge to analyze the data... it helped me to understand the patient’'s
needs....recognize some abnormal signs and symptoms.’

‘Practicing the realistic scenarios helped us to interpret the patient’s concerns...and make sense of what we
learned...’

‘...we pull our knowledge and skills together for analyzing clinical problems while making a appropriate
judgment...’

Students considered that simulation helped them to notice, interpret, and respond appropriately to contingency and
emergency situations. They said:

‘The realistic scenarios guided us to search for advanced information, and explain why the patients have those
kinds of symptoms and signs...’

‘...it helped us to improve our thinking and reasoning skills: for example, we explained the patients' condition
promptly and provided appropriate patient education for the patient while assessing the patient.’

Furthermore, ssimulation helped them to define the patient’s needs and problems, and make a decision to engage in
appropriate interventions. For example:

*...the patient coughs frequently and complains of severe wound pain while we are doing wound dressing for the
patient after the operation. We protect the wound with sterile gauzefirst ... aswell as check thevital signsand the
repertory sound, then we discuss the potentials of the patient’s condition and made adecision...’

‘...patient presents coughing and gasping... weimmediately check the breath sounds....the wheeze in both sides
of thelung... the patient was treated by anti-asthmatic drugsfollowing amedical order, then we check the oxygen
saturation again ...and decide whether to give the oxygen to the patient.’

The debriefing was essential to preparing students for improving their thinking and reasoning skills. They said:

*...debriefing helped usrealize what went well ... what didn’t... everyone was supportive .... | definitely learned
from the feedback...’

‘...debriefing let us to reflect on our performance...and developed our thinking and reasoning skills when we
gave the comments to others

‘...Peers feedback gave me some new perspectives...it is very helpful for increasing my reasoning skills.’

4 Discussion

The quantitative and qualitative findings suggested that ssmulation using HPS helped Chinese students to transform
classroom knowledge and skillsfor usein clinical situations and facilitated the devel opment of students’ clinical reasoning
and thinking skills and judgments. The scenarios were designed to create various kinds of complex and ambiguous
problems that required students to make accurate clinical judgments. Students engaged in narrative reasoning. They
assessed the patient, recognized significant aspects of an undefined clinical situation, and used narrative thinking to
interpret the meaning of data, used analytic thinking processes to generate aternatives, weigh aternatives against the
evidencerationally, finally they had rationale for judgments and chose the most appropriate response to the circumstances.
Thisrecognition process enhanced their clinical reasoning. Narrative reasoning hel ped students direct their attention to the
patients' physical issues as well as understand patients' emotional needs and possible resources to assist then in coping
with the situation "2, The interaction with realistic scenarios enabled students to “read” the patient’s responses to the
nursing intervention and adjust the interventions based on the data from reassessment. Clinical judgment was increased by
assessment of the relevant data, meticulous analysis of the detailed data, and alogical interpretation and reasoning.
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Students utilized specific knowledge to solve problems, accumulating new knowledge through their simulation
experience. They consistently identified the knowledge they used to assess the situation, and recognized how they used the
knowledge in interpreting data. When students did not identify the tacit knowledge or applied it incorrectly, tutors guided
them in realizing their mistakes and correcting them. Simulation promoted the development of a deeper understanding
related to the patient issues (. The debriefing questions were designed to help students assess their own knowledge and
develop reflective practices. Debriefing facilitated reflective thinking both individually and collectively among peers with
the intent of transforming the simulation experience into learning. The debriefing focused on clarifying the students
misunderstandings and facilitating in-depth understanding of theoretical knowledge used in scenarios. Students were
guided to redlize their mistakes and notice the relevant factors and lack of clinical knowledge related to a particular
situation. The recognition of reasoning patterns helped students analyze why they made premature conclusions without
sufficient data or what they needed to learn more about. Reflection-on-action showed that what students gain from their
experience contributes to the development of relevant knowledge and clinical skills. Reflection on practice is critical for
the development of clinical knowledge and improvement in clinical reasoning. Debriefing can facilitate the application of
clinical judgment through reflective learning ¢,

The findings of this study are supported by previous studies. Rhodes and Curran (2005) *¥ suggested that human patient
simulators can help students enhance knowledge, facilitate skill acquisition, decrease anxiety, and promote clinical
judgment in asafe environment. Active participation in avariety of clinical scenariosisan enjoyableway to strengthen the
student’s ability to make appropriate clinical decisions. Simulation experiences can be beneficial in enhancing student
confidence regarding patient care decisions, and progressing to the advanced stage of practice. Nielsen et al. (2007) 4
used the clinical judgment mode to guide students' reflection and found that a structured guided reflection can potentially
enhance thinking and move students toward increased nursing competence as well as facilitate progression in the
development of student thinking and clinical judgment. The combination of experiential learning and guided reflective
practices provided a learning environment for the development of clinical judgment . Kienle and Kiene (2011) ¥
concluded that the knowledge required in clinical judgment grows with experience, and aided in instantaneous recognition
of repeat clinical situations.

Clinical judgment originates from the nurse’s theoretical knowledge, practical experience and ethical perspectives.
Clinical judgment isinfluenced substantially by individual background and pre-existing knowledge and experience!®. The
interesting finding in this study was that sophomores had better clinical judgment than third-year students. It may be
caused by the different levels of engagement. Tutors' comments showed that second-year students valued the newly
learned knowledge and used it to analyze the simulated scenarios. They engaged in active learning and deep discussions.
So they had greater achievement in clinical reasoning and judgment. However, third-year students did not seem to have a
deep understanding of some of the knowledge that they learned in their previous two years, and did not do a full
knowledge review before the simulated learning experience. Nursing assessment was not comprehensive. The
interpretationsto abnormal signs and symptoms were ambiguous. Sometimethird year students could not recognize severe
arrhythmias. Therefore, athough their clinical judgment did increase with the simulation sessions, there was less
improvement when compared with the sophomores. It suggests that tutors should consider how to promote students
intrinsic motivation for learning, develop their potential and encourage them to keep their efforts in learning as they
progress through the nursing education program.

Limitations of this study

The generdization of the findings to all Chinese nursing students was limited because of small sample size from one
school of nursing and one medical—surgical setting. However the rubric has potential relevance for other Chinese
educational settings and clinical contexts including long-term care and community settings.
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Recommendations

Faculty need time to become familiar with the use of HPS, spend more time in designing the scenarios and organizing the
learning objectives into step-by-step actions. More empirical evidence is needed to validate the importance of the
debriefing session in enhancing clinical judgment. Further research is needed to explore whether senior students have
better performancein clinical judgment than junior students. The performance indicators associated with the rubric require
more research to address content and construct validity in different cultural contextsin order to more accurately reflect the
current understanding of each aspect of Tanner’s clinical judgment model.

5 Conclusions

This study examined one aspect of aclinical education activity in Chinese nursing education. The L CJR offered one way
to evaluate students’ clinical judgment in asimulated setting. High-fidelity simulation using acomputer-controlled human
patient simulator offered a realistic learning environment for students to develop their thinking and reasoning skills and
has potential to support the development of clinical judgment in nursing students. Tutors are challenged to enhance
students' intrinsic motivation for learning, and encourage them to continue their effortsin learning.
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