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Final Report: Clinical Reasoning and simulation -The passive observer becomes Active 

Learner  
 

1.Summary of project aims 
This study aimed to measure clinical reasoning in undergraduate nursing students at two time 
points: before and after taking part in a simulation and to explore facilitator perception of 
students using the clinical reasoning process to guide discussion during debriefing. 

1.1 Aim 

This research aimed to examine and explore the application of clinical reasoning as a framework 
for active learning and to facilitate transfer of learning. More specifically, this study aims were 
to: 

1. Measure clinical reasoning by simulation observers’ pre and post simulation to determine 
a change in mean score for clinical reasoning. 

2. Explore the simulation facilitators’ perceptions of clinical reasoning demonstrated by the 
simulation participants (including observers). 

 
2.Theoretical/conceptual framework 
 
This study was underpinned by social constructivism (Brooks & Brooks, 1999) and Kolb’s 
experiential learning framework (Kolb, 1984), which emphasise the importance of social 
connectedness between learners and teachers. Social relationships facilitate the construction of 
knowledge and the experience of knowing. Students are encouraged to leverage these 
relationships to link ‘new’ knowledge and experience to existing, thereby assisting them to 
broaden world views and to challenge assumptions. Experiential learning helps learners make 
sense of what they are learning and integrate knowledge in a wide variety of contexts in which 
they engage. The guiding theory and frameworks of social constructivism and experiential 
learning have been the lens which the researchers have used to view the research and guide the 
research process. 
 
3.Methods, procedures and sampling 
 
3.1 Research Design 

The research design was primarily quantitative and consisted of three phases. Phase one – 
validation of content using an expert panel for the Clinical Reasoning Observer Worksheet 
(CROW) and Clinical Reasoning Facilitator Survey (CRFS), and this was completed prior to grant 
submission. Results demonstrated content validity for the CROW and CRFS. Phase two, a 
feasibility study and process evaluation using a two-group control group design was also 
completed prior to grant outcomes. Feasibility results were implemented in phase three with 
grant funds (main study). The addition of Educational Practices Simulation Survey (EPSS) (Jeffries 
& Rizzolo, 2006) to the post-test survey and inclusion of observation of simulation debrief by 
researchers were the key findings incorporated into phase three, recommended at completion 
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of phase two. Psychometric testing of instruments used in both the feasibility and main study 
were ongoing. Phase three implementation and findings are the focus of this final report. 

Phase three (main study) replicated the feasibility and process study on a much larger sample, 
using a cohort design. The main study used a two-group non-equivalent control group design to 
examine the application of clinical reasoning by nursing students who observed a high fidelity 
simulation and determined whether the independent variable (clinical reasoning observation 
worksheet) was associated with the dependent variable (clinical reasoning). The pre-test post-
test design surveyed participants to determine the impact of the clinical reasoning framework-
based observation task on their perception of their clinical reasoning. Participants were 
evaluated before and after the intervention and control experience, using the ‘Nurses Clinical 
Reasoning Survey’ (Liou et at., 2015). Simulation teaching staff (facilitators) were asked to 
complete a survey (Clinical Reasoning Facilitator Survey) regarding their perspectives of 
students’ clinical reasoning displayed and discussed in the debrief element of the high-fidelity 
simulation (HFS). Hard copies of the CROW and standard observer worksheet were retained for 
content analysis without any identifying information being captured. A random selection of 
simulation debriefs were unobtrusively observed by members of the research team completing 
field notes for further data generation. 

3.2 Subjects 

The population for Phase three - Main Study (n = 1000) was drawn from the cohort of 
undergraduate Bachelor of Nursing students enrolled in a nursing degree (single and double) 
during data collection at the School of Nursing, Queensland University of Technology (QUT). The 
study used a convenience sample of all nursing undergraduate students enrolled in Unit – 
NSB231 Integrated Nursing Practice 2 – On Campus, from Kelvin Grove campus (semester 1, 
2019). 

Students participate in simulation learning as a standard element of subject activities and some 
of this cohort had experienced simulation learning on prior occasions. Students self-allocate to 
simulation groups as a standard procedure. After self-allocation into simulation classes, groups 
of students were then randomly (block) assigned to either Group 1 (control - observers using the 
standard observer feedback form) or Group 2 (intervention - observers using CROW). 
Participants were not advised of allocation to a control or intervention group. There were 129 
simulation sessions in total: 81 were allocated as control and 48 as interventions groups, and all 
groups comprised between six and eight students. 

Nursing students who agreed to participate in the study used either the CROW or the standard 
observer feedback form (if they were a simulation observer). All observers and simulation 
participants completed the pre-test and post-test NCRS. The post-test included the EPSS and 
demographic questions, including a question asking if the participant was a simulation 
participant or observer. A short answer question sought comment on both observer and 
participant experience. 

A power calculation indicated approximately 45 nursing students were a minimum requirement 
for the main study. However, the full cohort of students (n = 1000) were approached to ensure 
the response rate was enough for statistical purposes. 
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3.3 Setting 

Simulations were conducted onsite at QUT within purpose-built simulation laboratories and 
debrief/tutorial rooms.  

3.4 Instruments 

3.4.1 Nurses Clinical Reasoning Scale 

The Nurses Clinical Reasoning Scale (NCRS) is an evaluative tool developed by Liou (et al., 2015) 
to evaluate nursing students and clinical nurses’ perceptions of clinical reasoning ability (see 
Appendix for NCRS). This instrument consists of 15 items using a five-point Likert scale ranging 
from 1 (strongly disagree) to 5 (strongly agree), requiring participants to rate their level of 
agreement with each statement. Liou et al. (2015) reported that this tool was initially developed 
based on the conceptual definition of the Clinical Reasoning Model (Levett-Jones & Bourgeois, 
2015) process of ‘look, collect, process, decide, plan, act, evaluate, and reflect’. The instrument 
was tested for internal consistency and test-retest reliability by Liou et al. (2016). Validity was 
tested with content, construct, and known-groups validity. Cronbach's alpha for the instrument 
was reported as 0.9 (Liou et al., 2016). Author permission for use was obtained. The survey 
contained two open ended questions seeking comment on either the active simulation 
participant or observer experience. 

3.4.2 Educational Practices in Simulation Scale  
The Educational Practices in Simulation Scale (EPSS) developed by Jefferies and Rizzolo (2006) is 
a 16-item instrument using a five-point Likert scale, 1 (strongly disagree) to 5 (strongly agree), 
and a N/A column scored as a ‘6’, which the learner completes after a simulation. The scale is 
intended to measure four educational practices (active learning, collaboration, diverse ways of 
learning, and high expectations), which are present in the simulation, and the importance of 
each practice to the learner.  
 
3.4.3 The Clinical Reasoning Facilitator Survey  
The Clinical Reasoning Facilitator Survey (CRFS) was a researcher developed tool adapted from 
Lasater’s Clinical Judgment Rubric (Lasater, 2007) and the Clinical Reasoning Cycle (Levett-Jones 
et al., 2010); and facilitators were required to indicate their perception of how observers used 
the Observer Worksheet (either standard or CROW) to contribute to the debrief and relevance of 
their contributions to the simulation scenario. Scoring for each item ranges from 1 (strongly 
disagree) to 5 (strongly agree) on five equal appearing intervals with a neutral mid-point. Scores 
ranged from 8 – 40; a high score indicating perceptions of a higher degree of incorporation of 
the clinical reasoning process into discussion of patient care. The CRFS also contained three 
open-ended questions which sought comment on the learning experience.  
 
3.4.4 Clinical Reasoning Observer Worksheet 
The CROW is a researcher designed tool providing observers with a framework to assist with the 
application of clinical reasoning (based on the clinical reasoning model developed by Levett-
Jones et al., (2010)). The observer is prompted to think about the simulation objectives whilst 
viewing the simulation and scaffold their thoughts  and observation of peers based on the 
clinical reasoning cycle. 
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The NCRS was accessible to students either in paper-based form or online using QUT Key Survey 
via tablets, computers or laptops. 

3.4.5 Observation of Debrief Template 

The Observation of Debrief Template is a researcher designed tool, adapted from Sproken-Smith 
(2012) to focus researchers’ observations on debrief activity. The inclusion of observation of 
debrief was informed by the study’s theoretical framework of social constructivism, where 
proximity to the, and formation of, social connections facilitates knowledge development. The 
template is divided into two sections, section one collects data about student numbers and the 
breakdown of students into participant and observer roles: and section two provided space for 
researcher fieldnotes. 

3.5 Procedure 

All students who participated in the study received the same preparatory information about the 
scenario. The simulation scenario was the same for both the control and the intervention groups. 

The intervention was student observers using the CROW observer sheet whilst observing a 
simulation. The CROW was a researcher developed observer sheet which provided a framework 
designed to provide cues to assist in the clinical reasoning process - a necessary element in the 
delivery of safe nursing care. 

Group 1 (control) were invited to: 

• Undertake a pre-test questionnaire consisting of the NCRS containing 15 Likert scale 
questions relating to their ability to apply clinical reasoning to their nursing practice.   

• Participants self-allocated to an active participant or observer role 
• Active participants to undertake a simulation; observers watch the simulation and 

complete the standard observer feedback sheet. After the simulation, all students 
participated in debriefing. 

• Participants then completed the NCRS as a post-test questionnaire consisting of 15 Likert 
scale questions relating to their ability to apply clinical reasoning to their nursing practice 
and the EPSS consisting of the same 16 questions for Presence and Importance. 
Demographic questions were included, and participants asked to indicate if they were an 
observer or an active participant in the simulation experience. 

• Participants self-allocated a unique non-identifiable number to track pre and post survey 
completions 

• A sealed box was provided in the simulation rooms for deposit of completed paper-based 
surveys.  

• Alternatively, students could use their personal devices to access and complete the 
survey online immediately or as close to after the debrief. 

 Group 2 (intervention) were invited to: 

• Undertake a pre-test questionnaire consisting of the NCRS containing 15 Likert scale 
questions relating to their ability to apply clinical reasoning to their nursing practice.   

• Participants self-allocated to active participant or observer roles 
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• Active participants to undertake a simulation; observers watch the simulation and 
complete the CROW observer sheet. After the simulation, all students participated in 
debriefing. 

• Participants then completed the NCRS as a post-test questionnaire consisting of 15 Likert 
scale questions relating to their ability to apply clinical reasoning to their nursing practice 
and the EPSS consisting of the same 16 questions for Presence and Importance. 
Demographic questions were included, and participants asked to indicate if they were 
observer of active participant. 

• Participants self-allocated a unique non-identifiable number to track pre and post survey 
completions 

• A sealed box was provided in the simulation rooms for deposit of completed paper-based 
surveys.  

• Students could use their personal devices to access and complete the survey online 
immediately or as close to after the debrief. 

Additionally, staff (n =17) who facilitated the simulation learning experiences were asked to 
participate and complete a short survey to understand their perspectives on teaching 
approaches used during simulation (Clinical Reasoning Facilitator Survey).   

Observation of simulation (pre-brief/simulation scenario/debrief) was passive and unobtrusive 
and was of the same duration as the simulation session (approximately 50 minutes). The 
researcher documented observations discretely on the Observation Template which researchers 
completed with the addition of individual field notes. If a student did not consent to being 
observed as part of the study, the observation of that group did not proceed.  

4.Summary of findings 
The CRiticAL study was comprised of three phases, two of which were completed prior to receipt 
of funding. Phase one and two were instrumental in the development of a robust research 
design for the main study (phase three) and the development of new instruments in the domain 
of clinical reasoning. Phase two and three enabled researchers to collect data on the 
psychometric properties of NCRS an instrument not previously used in the Australian or 
simulation contexts.  
 
4.1 Phase one  
Key findings from phase one were confirmation of content validity for the Clinical Reasoning 
Observer Worksheet [CROW] (S-CVI/Ave 0.93), Nurses Clinical Reasoning Survey (NCRS) (S-
CVI/Ave 0.98) and Clinical Reasoning Facilitator Survey (S-CVI/Ave 1.00). 
 
4.2 Phase two 
The NCRS was found to be reliable within Australian and simulation contexts.  Cronbach’s alpha 
of the NCRS was .922, indicating a good measure of reliability. Researchers identified limitations 
with data analysis when not being able to observe debrief, particularly when interpreting 
responses from open-ended questions within both NCRS and CRFS. Over half (54%) of the study 
participants did not document their role (participant or observer) in this study. This could have 
been attributed to their role allocation being asked at pre-test. Pre-test was completed prior to 
self-allocation to an active participant or observer role. The student was therefore likely to 
forgot to return to the pre-test to complete this question. The researchers identified that the 
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variable of active learning is a central tenant of simulation pedagogy which needed to be 
measured (post-test). The open-ended question located within the pre-test did not capture the 
variables of interest. This study used hard copy surveys, which are labour intensive when 
transferring data from paper to electronic form. The use of an electronic survey allowed pre-test 
survey links to be easily accessed by students while waiting for simulation class. Key findings 
from Phase two were implemented in the design and delivery of the main study.  
Modifications to phase three design included: 
 

• addition of simulation observation by researchers using template and field notes to 
collect pre-brief/simulation/debrief data to ensure alignment with other data 

• addition of simulation observation by researchers to immerse in the experience and 
develop understanding of observed interactions 

• demographic information collected at post-test, including participants identifying 
themselves as either observer or active participant 

 
Modifications to data collection included: 

• addition of Educational Practices Simulation Survey (Jeffries & Rizzolo, 2006) (see section 
3.4.2) 

• the open-ended question was modified to elicit evidence of a link between high level 
cognitive processing and simulation experience. 

• Addition of an electronic survey. A survey question asked the student to generate a unique 
code based which linked pre and post-test responses. Post-test could be done at the 
students’ convenience.  

 
4.3 Phase three (main study) 
Data for the main study was collected from 129 simulations within a two-week time period in 
semester one of 2019 (Table 1). Due to last minute university timetable changes the scheduling 
of many simulation was altered, which disrupted the randomisation to control of intervention 
groups (Table 1). As a result, there was not an even distribution of simulation sessions across 
intervention and control. 
 
Table 1. Allocation of simulation session to intervention and control 

SIMS 
 # SIMS  

Intervention  Control  
Students 
Enrolled  

Students 
attended 

Overall total  129 48 81 1053 980 

%   37% 63%   93% 

 
The majority of the sample was female (78%), between 21-30 years (53.8%), enrolled full time in 
the undergraduate nursing program (97.1%), as a graduate entry student (35.8%) with one 
previous simulation experience (49.2%) (Table 2). 
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Table 2. Demographic information (n= 413) 
 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
  

Characteristics Number Percentage 

Age, mean, SD 25.6                 (6.8) 

Age groups   

< 20 years 107 25.9% 

21-30 years 222 53.8% 

31 and above 77 18.6% 

Missing 7 1.7% 

Gender   

Male 87 21.1 % 

Female 322 78% 

Not specify 3 0.7% 

Enrolment   

Full time 401 97.1% 

Part time 12 2.9% 

Previous simulation sessions   

0 160 38.7% 

1 203 49.2% 

More than 1 (from 2 -20) 42 10.1% 

Missing 8 1.9% 

Course enrolment   

Three year degree 118 28.6% 

Graduate entry 148 35.8% 

Diploma entry 81 19.6% 

Double degree nursing/other discipline 56 13.6% 

Missing 10 2.4% 

Previous tertiary study before this course   

No, first experience 155 37.5% 

Yes, TAFE or other vocational study 97 23.5% 

Yes, other university study 158 38.3% 

Missing 3 0.7% 

Observer or not   

Yes 175 42.4% 

No 234 56.7% 

Missing 4 1.0% 

Use of standard form only 63 109 

Use of CROW form only 33 67 

Use both form 78 7 

No form used 81 75 

Missing 158 152 
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4.3.1 Phase three key findings 
Key findings from phase three are described according to data collection methods. Key points 
have been summarised and documented followed by a more detailed analysis. 
 
4.3.1.1 NCRS 

• Observers scored higher post-test on the NCRS (mean = 56.13, p = 0.001) than pre-test 
NCRS (mean = 52.55) for the matched group cohort 

• Whole of cohort (n = 656) demonstrated an increase in clinical reasoning, regardless of 
whether they were participant or observer. 

• Diploma entry students scored (statistically significant p = 0.016) higher on the post-test 
NCRS than graduate entry students 
 

4.3.1.2 Observer worksheet  

• Of the 361 observer worksheets collected 28.8% (n = 104) articulated a high level of 
applied clinical reasoning – ‘evaluation of actions’ 

• Thematic analysis of this subset of observer comments (evaluation of actions), were 
grouped into 4 areas which aligned with simulation learning outcomes: 

o Communication 
o Leadership / teamwork 

o Intervention (this included assessment) 

o Knowledge 

• The CROW was most effective at eliciting comments on leadership and teamwork (31%), 

whereas the standard worksheet prompted observers to comment on communication 

(32%) and interventions (48%) at a higher frequency. There was no difference between 

the two groups in eliciting comments about knowledge observed in simulation.  

 

4.3.1.3 Clinical Reasoning Facilitator Survey (CRFS) 

• 17 simulation facilitators completed a total of 26 surveys 

• 12 simulation facilitators identified as experienced (71%) and 5 (29%) as novice (no 
previous facilitation at QUT) 

• 27% of response to CRFS were from the intervention groups and 73% of responses 
from control groups 

• Most responses suggested that the simulation debrief is perceived as a teaching 
episode and is largely teacher centred, rather than student-centred with a 
reflective basis around clinical reasoning. 

• Simulation facilitators did not use a consistent approach to debrief despite 
provision of a facilitator teaching resource and subject guide resources. 
 

4.3.1.4 Observation of simulation  
 
Observed simulation session characteristics (frequencies) 

• 19 simulations (scenario and debrief) were observed by researchers  

• Average length of debrief, 19.2 minutes 

• 166 observers observed by researchers. 46% using CROW and 54% using standard 
worksheet 
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• Majority of students (n = 15) were active and directing the discussion (79%), 
regardless of type of worksheet used  

• Less students were observed to be directing the debrief discussion as compared to 
actively participating 

 

Specific observations (field notes) from Intervention (CROW) simulations 

• No mention or reference to the clinical reasoning cycle by students 

• Some focus on unit assessment and FAST assessment (acute stroke assessment 
care post-op, designated subject assessment) 

• The use of written notes was minimal, students were prompted to refer to notes 
on CROW to structure comment 

• ‘Choose your own adventure’ – no structured approach by the simulation 
facilitator was observed 

• Feedback on facilitator areas of interest versus a structured debrief  

• Application of the clinical reasoning cycle seemed not to be the focus for 
simulation facilitators 

• Variation in debrief time  

• Use of silence as a tool to prompt student contribution not evident 
 
4.3.2 Detailed Result Analysis 
Detailed results and analysis can be found under each research component. 
 
4.3.2.1 Analysis of data from NCRS and EPSS 
Descriptive analyses (number, frequencies for categorical variables; and mean, standard 
deviations for continuous variables) were used to summarise the demographic data. Mean scores 
of Critical Reasoning, Active learning scales were calculated by a sum of each individual items in 
the scale. Data from all 413 students at post-test were used for descriptive analysis of the cohort. 
Data from matched students were used to compare pre/post scores of clinical reasoning (NCRS) 
and active learning (EPSS).  
 

4.3.2.1.1 Bivariate analysis 
All continuous variables (except ALS Assessment and Age) had a Skewness or Kurtosis value in 
the range of [-2, 2], and the histogram showed normal distribution, so parametric tests (t-test, 
ANOVA) were used to compare these variables across groups. Non-parametric tests (Mann 
Witney U test, Kruskall Walis test) were used to compare ALS Assessment score across groups. 
Spearman Rho correlation coefficients were used to report correlation of Age variable to other 
continuous measures. Number of participants included in each test varied depending on 
availability. Matched pairs (n = 413) were obtained from pre and post survey completion (Table 
3). 
 

Table 3. Attrition rate 
 Number 

Pre-test 656 

Post-test 413 

Matching pre-test post-test 275 

               No of observers (Yes) 118 

               No of participants (Non observer) 157 
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With-in matched students  

Observer (n=175)  

Observer - Standard form ONLY 120 

Observer – CROW form ONLY 84 
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Observers and participants were statistically similar at baseline for mean age (p = 0.023) and GPA 
(p = 0.009) (Table 4).  
 
Table 4. Comparing observers and participants in demographic characteristics 

 

  

Characteristics Observer Participant Comparison tests 

Age, mean, SD 24.8 (5.4) 26.2 (7.6) -1.4 [-2.7, -0.2], p = 0.023 

GPA 5.09 (0.69) 5.33 (0.77) -0.23 [-0.41, -0.06], p = 0.009 

Age groups    

< 20 years 46 61 Pearson Chi-square = 4.6, p = 0.1 

21-30 years 100 119 

31 and above 24 52 

Gender    

Male 31 56 Pearson Chi-square = 2.4, p = 0.12 

Female 143 175 

Previous simulation     

Never 70 89 Pearson Chi-square = 0.12, p = 0.73 

     Have previous experience 104 142 

Course enrolment    

Three year degree 53 61 Pearson Chi-square = 2.22, p = 0.53 

Graduate entry 65 81  

Diploma entry 29 51  

Double degree  23 32  

Previous tertiary study     

No, first experience 69 83 Pearson Chi-square = 2.98, p = 0.22 

Yes, TAFE/ vocational  34 62 

Yes, other university  70 84 
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Analysis indicated that GPA negatively correlated with the EPSS score for active learning importance. As GPA increased the reliance on 
simulation by these high achieving students as an active learning strategy decreased (Table 5). These results were further examined by 
categorising GPA above 5.5 (higher achievers) and below 5.5 (lower achievers). There was no significantly statistical finding that higher or 
lower GPA achieving students, when broken down into these two subcategories, identified simulation as an active learning strategy. Diploma 
entry students (Enrolled Nurse qualified, entering three year degree program at the second year time point) scored (statistically significant p = 
0.016) higher on the post-test NCRS than graduate entry students (entering three year program at the second year time point with a previous 
degree or an international registered nurse). The graduate entry cohort is characterised by students who have a previous degree, of which may 
not be in a health-related discipline. Observers scored slightly higher (mean = 41.0) on the EPSS (importance) than simulation participants 
(mean = 39.96, p = 0.04). 
 
Table 5. NCRS score (post-test), EPSS Assessment and EPSS Importance in demographic groups (n = 413) 
 NCRS score (post-test) EPSS Assessment EPSS Importance 

 Mean (sd) Mean difference, p value/F 

test, p value 

Test value Mean (sd) Mean difference, p value/F 

test, p value 

Age  Spearman Rho coefficient = -0.009, p = 

0.87) 

Spearman Rho coefficient 

= -0.078, p = 0.14 

Spearman Rho coefficient = -0.091, p = 0.08 

GPA Spearman Rho coefficient = =0.08, p = 

0.29 

Spearman Rho coefficient 

= - 0.15, p = 0.048 

Spearman Rho coefficient = 0.024, p = 0.75 

GPA categories    

GPA >=5.5  54.45 (8.3)          -0.5[ -2.2, 1.2], p = 0.57   

GPA < 5.5 54.9 (8.3)   

Gender §       

Male  56.09 (8.36) 1.15 [-1.39, 3.7], p = 0.37 Mann-Witney U test p = 

0.32 

41.43 (5.03) 0.79 [-0.76, 2.34], p = 0.32 

Female  54.94 (0.39) 40.64 (5.2) 

Current enrolment §       

   Full time  41.97 (6.1) 1.06 [-2.6, 4.7], p = 0.57 Mann Witney U test p = 

0.43 

40.62 (5.1) 1.62 [-1.3, 4.6], p = 0.28 

   Part time 40.91 (5.2)  39.0 (5.5)  

Previous sim experience §       

Yes 54.76 (7.8) 0.3 [-1.5, 2.1], p = 0.75 Mann Witney U test p = 

0.33 

40.81 (5.1) 0.59 [-0.47, 1.65], p = 0.27 

No 54.46 (9.1)  40.21 (5.2)  

Current enrolment ¶       
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Note: § T-test was used. Mean difference, 95% confidence interval of mean difference and p value were reported. ¶ One-way ANOVA were used, 

F test, degree of freedom (df), and p value were reported. Non-parametric tests (Mann Witney U test and Kruskal Wallis test) were used to 

compare score of ALS Assessment across groups. Number of participants varied in each test. 

 

Three year degree 55.14 F = 3.5, p = 0.016. Only 

difference between 

Graduate entry and 

Diploma entry was 

significant 

Kruskal-Wallis Test p = 

0.76 

41.15 F (df = 3) = 1.4, p = 0.24 

Graduate entry 53.46 40.07 

Diploma entry 57.09 40.31 

Double degree 53.19 41.42 

Previous tertiary study ¶       

No, first experience 54.5 F (df = 2) = 1.76, p = 0.17 Kruskal Wallis Test p = 

0.096 

41.3 F (df = 2) = 2.27, p = 0.105 

Yes, TAFE/vocational study 56.03 40.0 

Yes, other university 53.9 40.19 

Time of simulation ¶       

8-12 pm 54.74 F (df = 2) = 0.18, p = 0.83 Kruskal Wallis test p = 

0.11 

40.83 F (df = 2) = 0.28, p = 0.76 

     12-16 pm 54.33 40.45 

16-20 pm 55.00 40.39 

Role in simulation §       

Observer 55.4 (7.9) 1.2 [-0.5, 2.9], p = 0.16 Mann Witney U test p = 

0.62 

39.96 (5.0) - 1.1 [-2.1, -0.03], p = 0.04 

Participant 54.18 (8.5) 41.0 (5.2) 

Use of standard form §       

Yes 54.75 (8.26) -0.32 [-2.5, 1.86], p = 0.77 Mann Witney U test p = 

0.76 

40.28 (5.2) 0.34 [-0.94, 1.61], p = 0.60 

No 55.07 (8.71) 39.9 (4.8) 

Use of CROW form §       

Yes 56.66 (6.2) 2.43 [0.38, 4.48], p = 0.02 Mann Witney U test p = 

0.74 

39.67 (5.2) -0.49 [-1.9, 0.96], p = 0.50 

No 54.23 (9.2) 40.16 (4.9) 
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Observers scored higher post-test on the NCRS (mean = 56.13, p = 0.001) than pre-test NCRS 
(mean = 52.55) for the matched group cohort (Table 6). Regardless of confounders i.e. 
facilitator behaviour. 
 

Table 6. Do participants have a higher mean difference in pre-post CR score than 
observers 

 

The whole of cohort demonstrated an increase in clinical reasoning, regardless of whether 
they were participant or observer. When using the one-sample t-test to compare post-test 
NCRS mean score to that of pre-test (mean = 52.8), the mean difference was 1.85, 95% CI 
[0.99, 2.7], p < 0.001. Overall, post-test score was 1.85 points significantly higher than that 
at pre-test for whole of cohort (n = 656) (Table 7).  
 
Table 7. Overall (whole of cohort) post-test NCRS score compared to pre-test NCRS 

One-Sample Test 

 

Test Value = 52.8 

t df Sig. (2-tailed) Mean Difference 

95% Confidence Interval of 

the Difference 

Lower Upper 

Critical reasoning post 4.239 364 .000 1.849 .99 2.71 

 

  

Test Role Time N  CR 

mean 

Standard 

deviation 

Mean difference, 95 

% CI, p value 

Test 1 Participant Pre-test 131 53.83 6.1 -1.2 [-2.5, 0.19], p = 

0.09   Post-test 131 55.02 8.2 

Test 2 Observer Pre-test 99 52.55 6.75 -3.6 [-4.9, -2.2], p < 

0.001   Post-test 99 56.13 8.25 

Test 3 Observer Pre-test 110 52.84  6.7 -1.1 [-2.7, 0.4], p = 

0.15  Participant  Pre-test 145 54.00 6.0 

Test 4 Observer Post-test 104 56.25 8.3 1.6 [-0.4, 3.7], p = 

0.13  Participant  Post-test 141 54.62 8.3 
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4.3.2.2 Analysis of data from Observer Worksheets (CROW and Standard) 
 
Overall, 361 worksheets (CROW and standard) were collected representing (Table 8) 37% of 
all attending students. Given that less than 50% of students participated in the observer role 
(if there is an odd number in a SIM the higher number is allocated to active participant role) 
a comprehensive sample was obtained.  
 
The analysis of the data is included as Appendix 1.  
 
Table 8: Observer worksheet completion frequencies 

 
Observers comments on the worksheets were categorised by the application and complexity 
of clinical reasoning: None, Describe, Interpret and Evaluate (see column D, Appendix 1). 
The four categories and examples of responses are listed below: 
 

• No response (None),  

• reporting / describing events e.g. the vital signs were taken (Describe) 

• Interpreting interventions and assessments e.g. the blood pressure was going up 

(Interpret)  

• Evaluation of the events and how things might be / should be done differently. An 

example was “made clinical decision on incomplete data, PQRST didn’t take note of 

when it started or if he had experienced it before. The strengths were attempts to 

use framework’ (Evaluate) 

The highest application of clinical reasoning by observers was evaluation of data, 28.8% (n = 
104) (code D3 Appendix 1), which suggests clinical reasoning had occurred in its entirety. 
When observers made full use of the worksheet, it was evidenced by both evaluation and 
the use of prompts embedded in the worksheet to facilitate critical thinking (column E 
Appendix 1). Some students required extra space for their notes, e.g. written on the back of 
the worksheet, or all down the side (see column F). 
 
Thematic analysis of the observer comments (D3 Appendix 1) representing ‘evaluation’ 
application of clinical reasoning were n = 104 (column H: Appendix 1). These comments 
were allocated to four themes which aligned with the simulation objectives. The most 
frequent evaluative comment aligned to the simulation learning objective of intervention 
(what was observed as an intervention delivered by active simulation participants) (Table 9). 

• Communication, n = 29 (28%) 

• Leadership / teamwork, n = 19 (18%) 

• Intervention (this included assessment), n = 47 (45%) 

Observer worksheet completion 

observer worksheets 
sited  

week 1 Rm 
105 

week 2 Rm 
105 

week 1 Rm 
229 

week 2 Rm 
229 total  

Intervention CROW 50 17 15 29 111 

Control 64 48 59 67 238 

paper (no form)          12 

Total 114 65 74 96 361 
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• Knowledge, n = 9 (9%) 

Observers using the standard observer worksheet and documented evaluative responses 

captured communication (32%) and interventions (48%) in higher frequencies than 

observers using the CROW and who had documented evaluative responses. Conversely, 

observers using CROW who documented evaluative comments had higher frequencies for 

leadership (31%) than observers using the standard worksheet. There was no difference 

between groups for the knowledge category comments (8%). This suggests that the CROW 

could elicit comments on leadership and teamwork, but less prompting of communication 

between ‘patient’ and ‘nurse’. There was no difference in the prompting of comments about 

knowledge demonstration with either worksheet. For targeted comments on interventions, 

the standard worksheet (48%) outperformed the CROW (39%).  

Table 9: Higher order thinking category 

    
There was not an equal number of students in the control and intervention groups. All 
percentages were calculated according to their allocated cohort (where relevant).  
 
Table 10 Higher order thinking statistics 
 

Higher order thinking statistics 

Category:  Total 
(n=361)  

Intervention 
cohort (n=111) 

Control 
cohort 

 (n = 238) 

Freeform 
(n=12) 

Column D score of 3 = (D3) 104 36 63 5 

D3 score: % of SIM cohort   29% 32% 26% 42% 

 

Interestingly 42% of the ‘no worksheet used” group fell into the D3 category; however, this 
was from a small sample size (n = 12) (Table 10) 

 
 
 

 

Higher order thinking category  

Topic  Number  
Intervention (n= 
36 % 

Control 
(n=63) % 

No form used   n 
= 5 

% 

Communication  29 8 28% 20 69% 1 3% 

(corrected for 
cohort) 

    22%   
32%  20% 

leadership 19 11 58% 8 42% 0 0% 

(corrected for 
cohort) 

    31%   
13%  0% 

Intervention 47 14 30% 30 64% 3 6% 

(corrected for 
cohort) 

    39%   
48%  60% 

Knowledge  9 3 33% 5 56% 1 11% 
(corrected for 
cohort) 

    8%   
8%  20% 

Total 104 36   63       
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4.3.2.3 Analysis of Clinical Reasoning Facilitator Survey 
 
The results of the Clinical Reasoning Facilitator Survey (CRFS) represents the facilitator 
perspective of clinical reasoning (cycle), rather than that of the student participant within a 
simulation experience.  
 
4.3.2.3.1 Demographic Analysis 
115 simulation sessions were available for CRFS completion. 17 clinical facilitators 
completed a survey (n = 12 experienced and n = 5 novice). Of the 115 simulation sessions 25 
were facilitated by novice facilitators (new to clinical simulation), representing 15% of the 
survey responses. The remaining 90 simulations were facilitated by experienced facilitators 
(previous SIM experience) representing 85% of the survey responses. 
 

4.3.2.3.2 Clinical Reasoning Facilitator Survey Analysis 
Questions one to eight on the CRFS were pre-set questions with Likert scale responses, 
agree/disagree followed by an optional comment. Each question related to a stage of the 
clinical reasoning cycle as described by Levett-Jones (2010) and adapted by Theobald and 
Ramsbotham (2019). 
    

Q1 Person in context 
 
Free comments:  1 relevant (see response #17) 

 

 

 
                              

 

Q2 Assessment (cues an clues) 

 
Free comments: 2 relevant (see responses # 17 & 
20) 
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Q3 Processing information 
 
Free Comments: 1 relevant (see response # 16) 

 

 

 
 
                                         
 

 

Q4 Identifying problems  
 
Free Comments: 2 relevant (see responses # 2 
and 15) 

 

 

 

 
 
 

 
 

Q5 Taking action/implementing goals 
Free Comments: 3 relevant (see responses # 9 
and 16 and 17) 
 
 
     

  

 

 

 

Q6 Taking action/identify omissions  
Free Comments: 3 relevant (see responses # 3 
and 15 and 20) 
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Q7 Evaluation 
 
Free Comments: 1 relevant (see response # 17) 
 
 

 

 
 

 

 

Q8 Reflection 
                                    
Free Comments: 4 relevant (see responses # 9 
and 15, 17 and 20) 
 
 
 
 
 
 

 
 

 
Overview Q 1-8 free text responses  

Majority positive responses.  
Many responses did not answer specific 
questions. 
High percentage of “teaching” type responses, 
giving the impression that teaching vs facilitation          
occurring. 

 

 

 

  

7
5

6
8

7
6

5

8

0

5

10

Q 1 Q 2 Q 3 Q 4 Q 5 Q 6 Q 7 Q 8

Questions 1-8 

# responses Relevant
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Questions 9 - 11 free text responses  
Focus on Clinical Facilitator perception and application of facilitation of clinical reasoning 

 

Provide a description of what 
you understand clinical 
reasoning to mean in the 
context of student learning.       
 
NB. Assessment, Planning, 
Implementation & Evaluation 
(APIE) 
Clinical Reasoning Cycle (CRC) 
 

 
 
 

 
 

Provide an example of clinical 
reasoning which you 
observed, demonstrated by a 
student in the simulation 
debrief. 
 
 
 

 

 
 
 
 

Briefly explain how you 
prompt clinical reasoning in a 
simulation debrief? Provide an 
example or clinical story. 
 

 

 

 

 

  

4

6

10

Q 9 :  20 responses

CRC based Teaching APIE

12

3

9

Q10 : 24 responses

CRC based Teaching Other

12
3

7

Q11: 22 responses 

CRC based Teaching Other
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4.3.2.4 Observation of Simulation 

4.3.2.4.1 Observed simulation session characteristics (frequencies) 

• 19 simulations (scenario and debrief) were observed by researchers  

• Average length of debrief, 19.2 minutes 

• 166 observers observed by researchers. 46% using CROW and 54% using 
standard worksheet 

• Majority of students (in 15 simulations) were active and directing the 
discussion (79%), regardless of type of worksheet used  

•  

4.3.2.4.2 Analysis of Field Notes: Interpretive Themes 

1. Facilitator teaching behaviours effect outcomes and frame the ways students interact or 
process experiences during debrief  CF. 
2. Not using a structured approach – both student and facilitator appeared to preference a 

less structured approach to debrief and debrief interactions. 

3. Choose your own adventure’ – scaffolding provided for both student (CROW or standard 

worksheet) and facilitator (facilitator teaching resource), was not consistently observed to 

be used to direct the debrief towards a reflective episode, guided by simulation learning 

outcomes. 

4. Feedback versus Debrief – facilitators were observed to provide students feedback rather 
than facilitate a reflective discussion during debrief. 

5. Exposure to the simulation debrief averaged 19 minutes – mismatch between ‘dosing’ 

and expected ‘effect’. 

5. Discussion and Recommendations 

5.1 NCRS/EPSS 

Four key findings can be attributed to this research project.  

1. There was an increase in clinical reasoning when 2nd year nursing students 

participated in a simulation.  

2. Observers demonstrated higher post-test clinical reasoning scores than active 

simulation participants. This is a significant finding, as typically the assumption is 

made that observation of simulation is passive and does not contribute to 

knowledge/skill/attitude acquisition. 

3. Observers scored slightly lower on EPSS Importance (Active learning scale) than 

simulation participants, this could be attributed to the experiential nature of 

simulation participation. Nursing students who can actively participate in the 

simulation value the simulation experience more highly. Observation of simulation is 

physically passive, contributing to this finding. 

4. Diploma of Nursing (EN) students who have direct entry into the second year of the 

three-year degree program due to their enrolled nurse qualification have higher 

levels of clinical reasoning comparative to direct entry students (those with another 

Bachelor related degree or registered nurse qualification from overseas) who 
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commonly have no previous health qualifications. This could be attributed to the 

reduced cognitive load, due to previous experiential learning, that these diploma 

students have when participating in the simulation and thus individuals can process 

the simulation experience more effectively. Clinical reasoning is a more familiar 

concept for this subgroup because they have had  prior exposure to clinical decision 

making in the context of providing nursing care in their enrolled nurse role. 

Clinical reasoning is an important abstract concept which needs to be integrated explicitly in 

the simulation experience, particularly to support observation and vicarious learning. 

Further testing of the psychometric properties of NCRS are warranted as use of this survey is 

a novel approach in the context of simulation and the observer role. 

5.2 Observer Worksheet (CROW/Standard) 

Observers were guided by the topic headings on each of the worksheets to direct their 
thinking and observation, however the number of students exhibiting higher order thinking 
was unaffected by the design or content of the worksheet. This poor level of differentiation 
between intervention and control groups could be attributed to a lack of understanding 
about the value of the worksheet, how to use it and  emphasise or explanation provided by 
the simulation facilitator in the pre-brief. The unit that the simulation was a part of had an 
assessment item attached to the simulation. This assessment item could have been a 
confounder for observer behaviour. This would require re-thinking in future iterations of a 
study like this. Further research is warranted in the impact of assessments linked to 
simulation and its effect on participant and facilitator behaviour.  
 

5.3 Clinical Reasoning Facilitator Survey 

Clinical facilitators’ perception of observers engaging with the clinical reasoning cycle was 

evident, despite their inconsistent approach to debrief and the provision of simulation 

resource/instructions scaffolding debrief for facilitators. This included a tendency to teach 

or instruct during the debrief, rather than facilitate a reflective discussion. Performance 

feedback was prioritised over reflective discussion and opportunities for observers to 

provide feedback was compressed into a short time period. This has consequences for the 

quality of students’ reflection and learning from the debrief; and warrants further 

investigation, particularly in facilitator training and preparation for simulation delivery. 

 

5.4 Observation of Debrief 

Researchers hypothesised that the CROW would make a difference to observer behaviour. 
This was not evident. Neither worksheet seemed to distinguish itself above the other in 
terms of student engagement. The logistics of debrief combined with facilitator interaction 
seemed to stymie general interaction and specifically for the observer to be more active and 
assume greater responsibility. This research has highlighted the need for more direction and 
training to be provided to facilitators, to best optimise the existing scaffolds (student and 
facilitator) in the short time frame available for debrief. Facilitators did not consistently 
prompt application of the clinical reasoning cycle to scaffold feedback, even though they 
have a working knowledge of this model. This resulted in an observed wide variance in 
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facilitator behaviour, evident in the interpretive theme of ‘choose your own adventure’. 
Further exploration of the literature and research is required to identify how best to 
implement international standards for facilitated debrief. 
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7.Outcomes 

Study results have and will be disseminated by conference presentations and publication 
within Q1 journals. 
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7.1 Conference Presentation 
 
Tutticci, N., Theobald, K., Ramsbotham, J. & Johnston, S. (2019). CRiticAL-Clinical Reasoning 
and Simulation: The Passive Observer Becomes Active Learner. SIGMA 45th Biennial 
Convention, Washington. 
 
7.2 Publications  
Tutticci, N., Theobald, K., Ramsbotham, J. & Johnston, S. (2020). Exploring the observer role 
and clinical reasoning in simulation: A scoping review. Submitted to Nurse Education in 
Practice. Under Review 
 
Johnston, S., Tutticci, N., Theobald, K., Ramsbotham, J. (2020). Submitted to International 
Journal of Nursing Education Scholarship. Under Review 
 
Theobald, K., Tutticci, N., Ramsbotham, J. & Johnston, S. (2020). The effectiveness of using 
simulation in the acquisition of clinical reasoning in undergraduate nursing students: a 
systematic review. Protocol submitted to Prospero. Under Review. 
 
8. Financial summary 
 
Project Budget submitted with grant application. 
 

Categories Amount Requested 
Total Budget 

Amounts 

Personnel (Requests for 
Investigator salaries may be 
included. Include hourly rate 
for personnel.)  

0 0 

Secretarial staff  0 0 

Typing Costs (must be those 
directly related to the 
research. Typing of 
dissertations will not be 
funded.)  

0 0 

Research Assistants  18500 0 

Consultants (Limit to $50 
per hour)  

0 0 

Supplies  1500 0 

Computer Costs (software 
only)  

0 0 

Travel Expenses (data 
collection only)  

0 0 

Other  0 0 
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TOTAL 20000 0 

 
Income and Expenditure Report 
Grant funds were spent on research assistant income. The QUT School of Nursing absorbed 
printing and stationary costs. For an exchange rate of US $1 to AUD 00.70 the projected 
costing of US $18359, resulted in a short fall of US $141. Please see explanatory note in 
section 9 Check for Unused Funds. 
 

 
 

 
9. Check for any unused funds 
The residual amount from the grant was AUD $508.28 
The research team were notified of the unused funds after the grant deadline had passed. 
The research team were working to use all the funds before grant had expired. Is there any 
possibility that the outstanding funds could be returned as we would like to use them to 
assist with the completion of the systematic review and progress a psychometric paper for 
testing reliability and validity of the NCRS? 
 
Testimonial 
 
As an early career academic and researcher, the opportunity the SIGMA Chamberlain 
College of Nursing – Nursing Education Research Grant provided for professional 
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development was immense. From when I first picked up a pen to scope out this research 
project to these final moments of typing this testimonial, the experiences and experience I 
have gained have been transformative. From the research mentoring and collaboration that 
has been a feature I this project, I am grateful, not only to my team members, but to SIGMA 
for taking a risk in supporting an ‘unknown’ nurse researcher by providing her with the 
confidence and resources to see this exciting project to its completion. The hope is that the 
global nursing audience will benefit from these findings and most of all, the patient who is 
being cared for daily by graduate nurses. 
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Appendix 1 – Coding for Spreadsheet 

 
 

Code explanations  
(see observer code explanation: appendix 13) 

Column A LOCATION GROUP  

                    N = no structured form used (used scrap paper, back of another sheet 
etc )  

   I = prefix = Intervention (Crow form) 

   C = prefix = Control form  

 `  L = floor level : L1 (N105) or L2 (N229) 

   Following numbers indicates week ie 1 or 2 of SIMS  

   Example IL22 – Intervention group, level 2 week 2 .  

 

Column B  R’cd # = RECORD # of the total respondents  

 

Column C  USED PROMPTS . Did the student respond to the prompts on the worksheet? 

1.  Note used at all. These included some who wrote a lot but it was all 
over the sheet  

2. Somewhat : responded to some prompts  

3. Comprehensive: responded to nearly all prompts 

Column D  LEVEL OF ENGAGEMENT. To what level did the students notes reflect their 
critical thinking 

0. None: Made no notes   

1. Report : Reported only (e.g. described / noted what happened / didn’t 
happen without analysis)   

2. Interpret : Interpreted data (i.e. (B/P was high, FAST assessment  
showed signs of stroke ) but without indication of further analysis 

3. Evaluate intervention: Noted how things could be improved / things 
should be done that were omitted with an indication of why. Many 
“should haves”. 

Column E WORKSHEET UTILISATION CODE: Sum of use column C and D to indicate 
application of 
                                                 worksheet as intended  

Column F EXTRA SPACE USED: Given a score of 1 if student needed extra space , used 
sides of   
                                                   worksheet or the back…  

Column G COMPREHENSIVE APPLICATION PLUS NOTE TAKING:  Addition of columns D 
and F 
                                                  Indicating beneficial engagement and full use of note taking.   

Column H THEME: Theme of notes of those students who scored 3 in level of engagement 

Communication (C) 

Leadership /teamwork (L) 

Intervention/assessment  (I) 

Knowledge (K) 

Column I EXAMPLES : Notes by students in Column H demonstrating evaluation and 

                                                  reflection / forward thinking (Good examples highlighted in green) 

 


