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4.1 Introduction

In this chapter the results of the thesis will be presented. Firstly, the results of the
student logbook analysis that was undertaken to assess the adequacy of the current
paediatric curriculum will be presented. Next, the results of the four separate
evaluations that were conducted to determine whether Virtual Patients are an

effective learning tool will be presented.

4.2 Research Question 1: Assessment of adequacy of current paediatric
curriculum

Based on an evaluation of current undergraduate training, is there a need
to supplement the traditional undergraduate paediatric curriculum to
ensure students receive equivalent educational experiences to one another?

4.2.1 Point in study flow sheet (Figure 4.2.1)

Figure 4.2.1 Point in study flow sheet: Research question 1

Does every student gain exposure to
essential linical cases during their
paediatric rotation?

e Objective J: To assess the adequacy of Evaluation; Review of student
the current paediatric curriculum loghooks

N

4.2.2 Number of cases seen by sub-speciality and diagnosis

224 student logbooks were reviewed, describing an average of 18.74 cases per
student. A total of 4,199 cases were seen, accounting for 160 different diseases and
presenting symptoms or signs. The commonest sub-specialities seen were
respiratory, gastroenterology and neurology accounting for 23%, 14% and 10%,
respectively, of the total number of cases. The top five cases seen were
gastroenteritis, bronchiolitis, asthma, viral upper respiratory tract infections and

pneumonia, accounting for over 25% of the total cases seen. (Figure and table 4.2.2)
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Figure 4.2.2 Graph of number of cases seen by sub-specialty
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Table 4.2.2 Number of cases seen by sub-specialty

Speciality Min Max Mean | Standard deviation
Total Number 8 21 18.75 2.04
Respiratory 0 12 4.33 2.12
Gastroenterology 0 8 2.67 1.77
Neurology 0 10 1.87 1.62
Surgery 0 8 1.52 1.39
Renal 0 6 1.05 1.11
Infection/Immunity 0 5 1.02 1.03
Emergency Med 0 4 0.84 0.95
Endocrinology 0 4 0.70 0.90
Ortho/Rheum 0 6 0.59 0.89
Cardiology 0 6 0.59 0.95
ENT 0 5 0.59 0.85
Dermatology 0 5 0.50 0.81
Nutrition 0 4 0.47 0.67
Genetic 0 4 0.45 0.80
Neonatology 0 3 0.32 0.59
Community 0 2 0.29 0.57
Haematology 0 5 0.28 0.67
Oncology 0 5 0.25 0.67
Behavioural 0 2 0.13 0.38
Metabolic 0 3 0.13 0.45
Ophthalmology 0 2 0.12 0.34
Gynaecology 0 1 0.03 0.16

4.2.3 Academic staff ranking of diseases or presenting signs and

symptoms

Of the 160 different diseases or presenting signs and symptoms seen, academic staff

ranked 54 cases as essential, 60 as desirable and 46 as optional. (Table 4.2.3)

Table 4.2.3 Academic ranking of cases

Importance ranking Number of cases
3 (essential) 54
2 (desirable) 60
1 (optional) 46
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4.2.4 Average percentage of students gaining exposure to essential cases

The average percentage of students who were exposed at least once to the essential
cases, as determined by the academic staff, was determined by dividing the number
of students who were exposed at least once to the essential cases by the total number
of students who completed the log book. This gave information about the average
percentage of students gaining exposure to a given diagnosis or presenting sign or
symptom. The commonest essential condition to which students were exposed to was
asthma (69.3%), with just 0.9% of students gaining exposure to colic, common
nappy rashes and normal infant findings. The average exposure to essential cases

was 18.73%. (Figure 4.2.4)

Figure 4.2.4 Graph of top 10 essential cases students exposed to
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Based on the number of cases they are required to document, if less than 37% of
students reported at least one exposure to a case it was considered inadequate. A
minimum of 9 cases seen was thus considered necessary for a case to have been

appropriately covered by students.
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4.2.5 Relationship between the number of unique cases seem and
components of end of course (EOC) and end of year (EOY)

examination

The mean number of unique diagnoses or presenting signs or symptoms was 14.75
(SD 2.26) cases per student. The relationships between the number of unique cases
seen and end of course (EOC) and end of year (EOY) examination results were
investigated using Pearson product-moment correlation coefficient. Preliminary
analyses were performed to ensure assumptions of normality, linearity and
homoscedasticity were met. There was a weak positive correlation between total
number of unique cases seen and the EOC mark, EOY Clinical case 1 and the
students Final Paediatric mark. (1=0.15, p<0.022, r=0.133, p<0.048, r=0.141,
p<0.036, respectively). (Table 4.2.5)

Table 4.2.5 Correlation between number of unique cases seen and
components of EOC and EQY examination

EOC EOC EOC EOC EOY EOY EOY EOY
MCQ written | Clinical | overall | Clinical | Clinical | Clinical | Overall
mark case 1 case 2 mark mark
Pearson 0.12 0.09 0.1 0.15 0.13 0.04 0.1 0.14
Correlation
P value 0.09 0.16 0.16 0.02 0.05 0.51 0.16 0.04

4.3 Study participant demographics

A total of 181 students completed the entire module (Response rate 81%). Data were
available on the age of 177 participants and the mean age was 24.7 years. 49.7% of
participants were male (n=90) and 50.3% were female (n=91). Although 34% of
participants were Irish, there was a diverse range of nationalities represented,
reflecting the international student profile of the institution. Only 21.5% (n=39)
students had seen cases of suspected child abuse during their clinical rotations.
Information on possible previous degrees was available for 160 students, of whom
only 50 had completed a degree before entry to medical school. At the end of the
academic year, 222 students sat the final paediatric written examination. Of those,

176 had completed the Virtual Patient module (response rate= 79%). (Table 4.3)
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Table 4.3 Demographics of study participants

Age of participants IN

Minimum [Maximum [Mean Std. Deviation

Age 177 20.00 38.00 24.7627 [2.92524
Gender IFrequency Percent
Male 00 49.7
Female 91 50.3
Cases of suspected child abuse seen during paediatrichrequency Percent
rotation
No 142 78.5
Yes 39 21.5
Nationality |Frequency  |Percent
Ireland 59 32.6
All other countries 122 67.4

Degree Status |Frequency  |Percent
Information not available 21 11.6
Completed previous degree 50 27.6
Undergraduate entrant 110 60.8
4.4 Research sub-question 2.1: Acceptability

Do undergraduate students and postgraduate trainees view an
online Virtual Patient module as an acceptable learning tool?

4.4.1 Point in study flow sheet (Figure 4.4.1)

Figure 4.4.1 Point in study flow sheet: Research question 2.1
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4.4.2 Focus group evaluation of undergraduate paediatric
medical students

4.4.2.1 Students learn from engaging learning resources

Following completion of the online module, all students agreed that the Virtual
Patient had helped them learn more about child abuse than reading about it in a book
or attending a lecture or tutorial. 7 would choose it over any other way to learn, 1
mean who would want books or lectures when you have this.’ Students valued the
Virtual Patient as a learning resource because it was engaging and it held their
interest from start to finish as it told a real life story in an authentic way. ‘It was
great having actors, I thought it was real, I was convinced she was an intern that
works at Beaumont!’ ‘It was relaxing, that you could watch a video and it was
called learning.’ Learning from clinical cases has always been the cornerstone of
medical education. However, for most students opportunities to follow cases from
their initial presentation to subsequent discharge from hospital is hampered by short,
intense rotations. They often see only snapshots of a child with condition X in the
Emergency Department and a child being treated for condition Y on the wards.
Continuity made the Virtual Patient module engaging. ‘The story keeps you involved
and entertained, you enjoy and learn from it so much more when there is a story
compared to lets say just a series of unrelated clips’. All students had used various
online learning resources in the past and found the Virtual Patient easy to interact

with.

4.4.2.2 Virtual Patients allow participation

Students recognised that child protection cases are particularly challenging, even for
experienced clinicians. Attempts to learn about the complex interplay of medical
diagnostics, legal evidential issues, ethical concerns and professional responsibilities
required to ensure the safety of children cannot be understood when learning is
divorced from clinical reality. Students learned from the Virtual Patient module
because it depicted real people in an actual clinical setting and told a story that they
were allowed to be part of. ‘You get a chance to see how people can behave, how
things can go wrong, what to do when you are challenged or unsure’. As one student
commented ‘We never get to see things like this’. The Virtual Patient allowed

students to participate, albeit in a virtual environment, in a case that they would
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otherwise never have been exposed to. Students acknowledged that, even if they
were fortunate enough to have clinical exposure to a case, they felt that, as a student,
their level of involvement would be minimal. ‘NAI was perfect because it’s
something really important which we don’t get to see during our 6 week attachment’.
Only one student had been involved in a case of suspected child abuse during the
course of the paediatric rotation. ‘I did have a case of NAI which I saw and I knew
something wasn’t right with the history, it just didn’t fit, I think I learned that
because of the Virtual Patient.’ All students recognized that child abuse was an
important topic for them to learn about and agreed that depicting a case of suspected

child abuse through virtual means was a valuable learning resource.

4.4.2.3 Integrating clinical knowledge into the module assists
learning

Within the module, there are various information boxes, picture quizzes and
interactive questions with feedback. The learning materials are aligned with the
videos. For example, after the scenario in which the lead character, Amy, the SHO,
attempts to interpret a CXR, there are opportunities for students to do the same, with
focussed feedback. The students felt that their ability to memorize clinical
knowledge was increased because of the real life scenario in which the information
was presented. ‘I think it should integrate even more clinical knowledge because you
remember it so much more when it’s presented in this way’. Presenting relevant
information that students were able to link to a real life case enhanced their learning.
It sticks in your head more’, ‘It’s such a great way to learn you always remember”’.
Students felt that their ability to understand and learn the material was enhanced as
the scenarios and associated learning materials helped them establish connections

and build upon their prior knowledge.

4.4.2.4 Reliability of Virtual Patient modules

The students acknowledged that during the course of their training they often become
overwhelmed by the amount of material they have to learn and the variety of learning
resources available. Before exams, they lack confidence in their preparation as they
feel their coverage of a particular topic or disease may not be broad enough to allow
them to answer all questions. As one student commented, ‘Wouldn't it be great if all

you needed to know was in one neat package’. In order for students to invest time
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and effort in a learning resource they need assurance that the module is
comprehensive and exam focussed. 7'd like to just do it, one online tutorial that
covers all I need to know.’ The strength of the Virtual Patient module was its’
comprehensive coverage of their curricular requirements. ‘It certainly helped me
learn for the exams’, ‘I felt prepared’. However, one of the concerns the students
voiced regarded the length of the module. For many students, completion of the
entire module, including responding to the reflection boxes, had taken over an hour.
As one student commented “It’s kind of a compromise; to be short enough and yet
comprehensive’. Students failed to reach consensus on the ideal module length.
Although some recognised that ‘The key to learning is repetition’, others argued that
‘but you remember so much from watching the video when you only see it once, so

it’s worth a little bit of extra time .

4.4.2.5 Integration

All students recognized the dual purpose of the Virtual Patient: (i) to help them attain
clinical knowledge and (ii) gain an understanding of the professional role of doctors
in dealing with cases of suspected child abuse. The students recognized integration
as critical to the success of learning about professionalism through virtual means. All
students wanted professionalism teaching to be integrated, rather than treated as an
isolated module in the curriculum. In the Virtual Patient module, the students see
contrasting ways in which a single case of suspected child abuse could be managed.
They valued seeing both ‘the ideal’ and ‘the disaster’ scenario. They felt that both
positive and negative experiences contributed to their understanding of
professionalism. In the Virtual Patient module, various professional dilemmas are
presented. The student response determines whether the junior doctor or the
consultant addresses the possible abuse. During the focus group, students highlighted
how the module contributed to their personal and professional development. ‘7
learned, that it’s important to seek help, that’s my long lasting take home message’,
‘the Virtual Patient helps you remember all the clinical information about NAI but
you still pick up all the rest (professional aspects)’, ‘I learned how to cope with
difficult situations, to ask myself how I would deal with it, I guess it helps prepare for
what is to come ahead’. Students recognised the importance of professional
development, but acknowledged that they are extremely exam focussed. The

integration of professionalism into the module was, therefore, highly valued as it
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encouraged consideration of professional norms and contributed towards students’
personal and professional development. ‘It’s so much better when it is presented this
way, so then we can be taught both (clinical knowledge and professionalism) side by

side but still satisfy our primary focus of exams.’
4.4.3 Psychometric properties of evaluation questionnaire

4.4.3.1 Reliability of questionnaire

Reliability refers to the ability of a research instrument to measure phenomena in a
consistent way over time. There are several measures that can be undertaken to
measure reliability:

1. Cronbach’s alpha reliability

2. Kuder-Richardson reliability

3. Kappa coefficient of concordance
4. Kendall coefficient of concordance
5. Inter-rater reliability

6. Split half reliability

7. Alternate form reliability

8. Test-retest reliability

As the Kudar-Richardson formula is a measure of internal reliability for measures
with dichotomous choices, it was not an appropriate method to use as the evaluation
questionnaire used a likert scale. Neither were inter-rater reliability, Kappa
coefficient nor Kendall coefficient of concordance appropriate as no observers were
used. As student participation in the online module was voluntary and did not
contribute to their formative or summative assessment, it was considered
inappropriate to ask the students to retake the questionnaire, as it was assumed that

the response would be low.
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Cronbach’s alpha is a measure of the internal consistency of the test being carried
out. It works by assuming that test items are positively correlated, i.e. each item
contributes to the overall measurement of the same factor. Factor loadings can
estimate the contribution of individual items. **° The reliability of the questionnaire
was assessed using Cronbach’s alpha for both the whole questionnaire and for each
item using the ‘alpha if item deleted’ to identify any rogue questions. Satisfactory
values were obtained for the questionnaire with a value of 0.805 for the 12 items.

(Table 4.4.3.1)

Table 4.4.3.1 Cronbach’s alpha score for questionnaire

|Cronbach’s Alpha [Cronbach's Alpha Based on Standardized Items [N of Items
|0.773 805 12

Question 9 was omitted from analysis as its exclusion led to a higher Cronbach’s
alpha score of 0.835. Further analyses in this paper have been presented using the
remaining 11 items. Factors 1 (The impact on learning) and Factor 2 (Module

content and structure) showed a Cronbach’s alpha of 0.8 and 0.7 respectively.

4.4.3.2 Correlation coefficients

Spearman’s rank correlation coefficient for each item individually against the total
Virtual Patient score ranged from 0.424 to 0.745. A perfect correlation of 1 or -1
indicates that the value of one variable can be determined exactly by knowing the
value of the other variable. Correlations above 0.6 were considered to have a

moderate to strong relationship. (Table 4.4.3.2)
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Table 4.4.3.2 Correlation of each questionnaire item to overall Virtual
Patient questionnaire score

[Questionnaire
e 2 B @4 5 6 |7 [ |9 [10 |11 (12 |Total
rho [1.00 [0.26 [0.30 [0.37 {0.32 0.16 [0.38 [0.20 [0.11 |0.24 |0.32 |0.31 |0.54
! Sig | 0.00 10.00 0.00 {0.00 0.03 10.00 [0.01 |0.16 [0.00 [0.00 [0.00 |0.00
rho [0.26 (1.00 [0.25 [0.14 10.18 |0.11 [0.27 0.11 {0.12 0.13 |0.20 |0.21 |0.42
i Sig. |0.00 |. 0.00 0.06 [0.01 |0.14 10.00 |0.13 |0.10 |0.09 [0.01 [0.00 (0.00
rho [0.30 (0.25 [1.00 [0.44 0.40 [0.29 |0.33 ]0.56 |-0.13]0.24 |0.27 |0.40 [0.66
i Sig. [0.00 [0.00 |. 0.00 10.00 0.00 {0.00 0.00 |0.09 10.00 [0.00 [0.00 [0.00
rho [0.370.14 [0.44 [1.00 10.51 [0.43 [0.33 |0.27 [0.00 |0.29 |0.36 |0.44 [0.60
4 Sig. [0.00 |0.06 |0.00 |. 0.00 {0.00 {0.00 [0.00 [0.98 0.00 |0.00 |0.00 [0.00
rho {0.32]0.18 |0.40 [0.51 |1.00 {0.33 [0.35 10.26 |0.10 [0.30 |0.44 |0.45 [0.57
g Sig. [0.00 10.01 {0.00 0.00 |. 0.00 10.00 10.00 [0.19 [0.00 (0.00 |0.00 ]0.00
tho [0.16 |0.11 [0.29 [0.43 10.33 [1.00 |0.39 |0.33 [-0.04{0.32 |0.31 |0.39 [0.56
; Sig. [0.03 10.14 {0.00 10.00 {0.00 |. 0.00 [0.00 |0.64 10.00 |0.00 [0.00 [0.00
rho [0.38 (0.27 [0.33 ]0.33 |0.35 |0.39 |1.00 [0.36 |0.06 [0.49 [0.56 |0.76 [0.69
; Sig. [0.00 {0.00 {0.00 {0.00 [0.00 [0.00 |. 0.00 (0.43 10.00 |0.00 |0.00 [0.00
tho [0.20 |0.11 [0.56 [0.27 0.26 [0.33 [0.36 |1.00 [-0.05/0.30 [0.32 [0.40 [0.61
i Sig. [0.01 {0.13 {0.00 {0.00 {0.00 {0.00 |0.00 |. 0.49 [0.00 [0.00 {0.00 [0.00
rho [0.11 |0.12 |-0.13{0.00 |0.10 [-0.04{0.06 |-0.05/1.00 [0.13 10.11 |-0.05[0.05
i Sig. 10.16 10.10 |0.09 [0.98 [0.19 [0.64 [0.43 [0.49 |. 0.08 [0.16 [0.55 |0.54
rho [0.24 [0.13 [0.24 10.29 |0.30 |0.32 |0.49 |0.30 |0.13 [1.00 [0.50 |0.48 [0.54
2 Sig. |0.00 0.09 0.00 |0.00 {0.00 (0.00 [0.00 [0.00 [0.08 |. 0.00 10.00 [0.00
rtho [0.32 (0.20 [0.27 [0.36 |0.44 10.31 |0.56 |0.32 |0.11 [0.50 [1.00 |0.65 [0.67
5 Sig. |0.00 {0.01 10.00 [0.00 [0.00 {0.00 [0.00 [0.00 [0.16 [0.00 |. 0.00 10.00
rho (0.31 [0.21 [0.40 |0.44 |0.45 10.39 |0.76 |0.40 |-0.05/0.48 [0.65 |1.00 |0.75
= Sig. [0.00 [0.00 10.00 0.00 [0.00 {0.00 [0.00 [0.00 |0.55 {0.00 |0.00 |. 0.00
tho 0.54]0.42 10.66 [0.60 [0.57 [0.56 [0.69 [0.61 [0.05 [0.54 [0.67 [0.75 [1.00
ek Sig.  10.00 [0.00 |0.00 [0.00 |0.00 [0.00 |0.00 [0.00 [0.54 [0.00 |0.00 |0.00 |.
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4433 Factor analysis

Factorability of the remaining 11 Virtual Patient Questionnaire items was examined.
The 11 items of the scale were subjected to Principal Component Analysis (PCA)
using SPSS version 18. Prior to performing PCA, the suitability of the data for factor
analysis was assessed. Inspection of the correlation matrix revealed many
coefficients of 0.3 and above. The Kaiser-Meyer-Olkin value was 0.843, exceeding
the recommended value of 0.6 **!, demonstrating that there are significant factors to

222 reached

be derived from the data. In addition, the Bartlett’s Test of Sphericity
statistical significance (p<0.0001) supporting the factorability of the correlation

matrix. (Table 4.4.3.3a)

Table 4.4.3.3a KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .843
Bartlett's Test of Sphericity Approx. Chi-Square  }600.752
df 55
Sig. .000

The number of factors to be retained can be guided by three decision rules:

e Kaiser’s criterion (eigenvalues above 1)
* Inspection of the scree plot
 The use of Horn’s parallel analysis®*?

Principal Component Analysis revealed the presence of three components with
cigenvalues exceeding 1, explaining 39.836%, 11.04% and 10.271% of the variance
respectively. An inspection of the scree plot revealed a clear break after the second
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component. Using Catell’s scree test,”" it was decided to retain two components for

further investigation. (Figure 4.4.3.3)
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Figure 4.4.3.3 Graph of scree plot
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Parallel analysis can also be used to estimate the number of components.225 The size
of the eigenvalues obtained from Principal Component Analysis was compared with
those obtained by a randomly generated data set of the same size. Only factors with
eigenvalues exceeding the values obtained from the corresponding random data set
were retained for further investigation. Parallel analysis was conducted using the
software developed by Watkins in 2000.%2° The use of two components was not
further supported by the results of parallel analysis, which showed only one
component with eigenvalues exceeding the corresponding criterion values for a

randomly generated data matrix of the same size (11 items and 181 respondents).
(Table 4.4.3.3b)

Table 4.4.3.3b Parallel analysis
Component | Actual eigenvalue from | Criterion value | Decision
number PCA from parallel
analysis
1 3.984 1.4148 Accept
2 1.104 1.2862 Reject
3 1.027 1.2024 Reject
4 0.960 1.1254 Reject
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However, the two-component solution explained a total of 50.876% of the variance,
with Component 1 contributing 30.836% and Component 2 explaining 11.04%.
Therefore, a factor analysis with 2 factors was forced. The strength of the
relationship between the two factors was 0.466. In order to aid in the interpretation of
these two components, Oblimin rotation was performed. Following Oblimin rotation,
the two factors showed a moderate inter-correlation (r=0.51). Inspection of the

pattern matrix showed a relatively clear two-factor solution.

Analysis of the structure matrix indicated good discrimination between the factors.
For the module component, the lowest factor loading for module items was 0.341 for
item 2, which was still higher than the highest loading on the module factor of a
learning item (except question 12). The learning component also showed good
discrimination. The lowest loading for learning items, -0.5 for item 5, was still higher
than the highest loading item on the learning factor of a module item. (Table

4.4.3.3c)

Table 4.4.3.3¢ Factor analysis
Item | Pattern Coefficients Structure Coefficients Communalities
Module Learning Module Learning
3 792 27 778 -.378 .606
4 746 .036 727 -.345 530
5 .604 -.191 702 -.500 520
6 .586 -.060 .637 -.405 382
8 581 -.108 616 -.359 414
2 341 .055 314 -.120 . 101
7 -.013 -.786 .507 -.827 .608
11 .018 -.783 418 -.792 .627
10 -.089 =779 .389 -.780 545
12 113 -.769 310 -.734 .694
1 289 -413 500 -.561 .376

Overall, these results support the bi-dimensionality of the Virtual Patient
questionnaire. In addition, the content of the factors obtained support the original

scale structure proposed.
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4.4.4 Questionnaire descriptive statistics

4.44.1 Mean scores for questionnaire

The mean score for the 11 items varied between 4.29 (SD= 0.68912, scale 1-5) and
3.59 (SD=0.93667, scale 1-5). The highest ranked statement was related to learning:
‘Upon completion of the module, I am more aware of the difficulties surrounding the
diagnosis and management of child abuse’. The lowest scoring item was: ‘Working

through the module was a valuable use of my time’.

The overall mean score for the questionnaire was 45 out of 55, with a median score
of 45. Using the five point likert scale, the minimum score could be 11 (1 x 11) and
the maximum score could be 55 (5 x 11). The midpoint on a 5-point scale is 3, so the
midpoint score, marking the difference between a positive and negative evaluation of
the Virtual Patient module would be 33 (3 x 11). The overall score lies above the
midpoint at 45, with a standard deviation of 5.35. Therefore, the overall score was 2

standard deviations above the midpoint score. (Table 4.4.4.1 and Figure 4.4.4.1)

Table 4.4.4.1 Mean scores and standard deviation for 11 questionnaire
items
Number | Questionnaire item Mean | SD

1 The learning goals for the module were clearly stated | 4.33 0.71

2 The module did not reflect real life situations 4 0.93

3 I would like to see similar modules throughout the | 3.83 0.97
course

4 The module was sufficiently interactive 4.04 0.79

5 The expert comments provided useful additional | 4.28 0.65
information

6 The learning activities (Reflection boxes, quizzes | 3.8 0.86
etc.) were well integrated into the module

7 The module helped me to reflect on professional | 4.11 0.83
issues

8 Working through the module was a valuable use of | 3.59 0.94
my time

10 The module helped me identify deficits in my | 4.19 0.74
knowledge

11 Upon completion of the module, I am more aware of | 4.29 0.69
the difficulties surrounding the diagnosis and
management of child abuse

12 Upon completion of the case, I am more aware of the | 4.29 0.7
professional role with doctors have in the diagnosis
and management of cases of suspected child abuse
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Figure 4.4.4.1
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4.4.4.2 Mean scores for two factors

The table below gives the mean score and standard deviation for the two factors. The
mean score for Factor 1 “Impact on learning” consisting of items 10,11,12,7,1 was
4.24 (scale 1-5), with a standard deviation of 0.55. The mean score for Factor 2

“Module content and delivery” consisting of items 2,3,4,5,6,8 was 3.92, with a

standard deviation of 0.545. (Table 4.4.4.2)

Table 4.4.4.2 Mean score, standard deviation and confidence intervals
for two factors

Factor 1 2
Mean 4.24 3.92
Standard Deviation 0.55 0.55
Confidence interval 4.16-4.32 3.84-4
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4.4.4.3 Difference in overall questionnaire score between male and

female students

A Mann-Whitney U Test revealed no statistical difference in overall mean
questionnaire scores for the Virtual Patient between male (Md 89.1, n=90) and
female (Md 92.9, n=90) students, U=3925, z=-0.484, p=0.63, r=0.03.

4.4.4.4 Difference in questionnaire scores between students who
had seen cases of suspected abuse and students who had

not

A Mann-Whitney U Test revealed no statistically significant difference in overall
mean questionnaire score between students who had seen cases of suspected child
abuse during their paediatric rotation (Md 87, n=39) and those who had not (Md
92.1, 142), U=2613, z=-0.54, p=0.589, r=0.04. When responses to individual
statements were analysed, a Mann-Whitney U Test revealed a statistically significant
difference in response to statement 8 ‘Working through the module was a valuable
use of my time’, between students who had seen cases of child abuse and those that
had not. Students who reported seeing cases of suspected child abuse during the

course of their clinical attachment found the module to be less beneficial than

students who had not. (Table 4.4.4.4)

Table 4.4.4.4 Difference in response to individual questionnaire items
between students who had seen cases of suspected child

abuse and students who had not

1 2 3 4 5 6
Mann-Whitney U | 2715.50 | 2700.00 | 2602.00 | 2410.00 | 2730.00 | 2575.50
Wilcoxon W 3495.50 | 3480.00 | 3382.00 | 3190.00 | 3510.00 | 12728.50
4 -0.21 -0.26 -0.62 -1.49 -0.16 -0.74
Asymp. Sig. (2-]0.84 .079 .054 015 0.88 0.46
tailed)

7 8 9 10 11 12
Mann-Whitney U [ 2570.50 | 2089.50 | 2655.00 | 2622.00 | 2659.00 | 2647.00
Wilcoxon W 12723.50 | 2869.50 | 12808.00 | 3402.00 | 3439.00 | 3427.00
4 -0.78 -2.56 -0.49 -0.59 -0.44 -0.48
Asymp. Sig. (2-]0.43 0.01 0.62 0.56 0.66 0.63
tailed)
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4.4.5 Trainee evaluation of the Virtual Patient module used to

facilitate a case based discussion

All 25 participants who attended the Basic Specialist Trainee Study day and
participated in the case discussion completed the questionnaire. All participants
agreed or strongly agreed that the case was enjoyable, interactive and appropriate for
their level of training and a valuable use of their time. All agreed that they would like
to see similar cases throughout their training and felt that group discussion promoted
more learning than working on the case individually. Upon completion of the case,
23/25 (92%) participants reported greater self-confidence in their ability to recognize
cases of suspected child abuse and 24/25 (96%) reported greater self-confidence in
their ability to report cases of suspected child abuse. All felt that the Virtual Patient
helped raise their awareness of the difficulties surrounding the diagnosis and

management of child abuse and enabled them to identify deficits in their knowledge.

4.5 Research sub-question 2.2: Clinical knowledge gain

Do Virtual Patient improve clinical knowledge?

4.5.1 Point in study flow sheet (Figure 4.5.1)

Figure 4.5.1 Point in study flow sheet: Research question 2.2
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4.5.2 Pre and post module MCQ scores

The mean pre-module MCQ score was 12.6 (standard deviation 2.73). The minimum
score was 6, with a maximum score of 18. The mean post-module MCQ score was
14.78 (Standard deviation 2.77). The minimum score was 7, with a maximum score
of 22. As the distribution was not normally distributed, non-parametric tests were
used to analyse the results. The Wilcoxon Signed Rank Test revealed a statistically
significant increase in MCQ scores following completion of the module, z=-8.564,
p<0.0001, with a large effect size of 0.45. The median score increased from 59% to

68%. (Table 4.5.2 and figure 4.5.2)

Table 4.5.2 Pre and post module MCQ mean scores and means

MCQ Mean score Standard P value
deviation
Pre module 12.6 2.73 <0.001
Post module 14.78 2.77
Figure 4.5.2 Graph of pre and post module MCQ mean scores
Pre and post module MCQ mean scores
15 14.78
14.5
14
| 135
13 = MCQ mean score
12.6
| 125
11.5
Pre module Post module
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4.5.3 Impact of academic performance on pre and post module
MCQ scores

Mean marks for the End of Course examination were categorized as low or high
(binarised on median mark) to enable presentation of the data. A Mann-Whitney U
test revealed no statistically significant difference in pre and post test scores of
academically high (Md=2.24, n=88) and academically low performing students
(Md=2.75, n=88) U=3811, z= -0.182, p= 0.856, 1= 0.01.

4.5.4 Impact of instructional method use on MCQ scores

For information that was presented directly in the Virtual Patient module, i.¢. in text
format, the maximum obtainable MCQ score was 8. The mean pre-module MCQ
score for information that was presented directly in the module was 5.2, with a
standard deviation of 1.54. The mean post-module MCQ score for information,
which was presented directly in the module, was 5.9, with a standard deviation of

1.44.

For information that was presented indirectly in the module i.e. through auditory or
visual means, the maximum obtainable score was 14. The mean pre-module MCQ
score for information that was presented indirectly in the module was 7.44, with a
standard deviation of 2.05. The mean post-module MCQ score for information,
which was presented indirectly in the module, was 8.87, with a standard deviation

of 2.08.

A Wilcoxan Signed Rank Test revealed a statistically significant increase in MCQ
scores following completion of the module for information that was presented
directly (z=-5.446, p<0.0001), with a moderate effect size 0.4. The median score
increased from pre-module (Md=5) to post-module (Md=6). A Wilcoxan Signed
Rank Test revealed a statistically significant increase in MCQ scores following
completion of the module for information that was presented indirectly (z=-8.074,
p<0.0001), with a larger effect size of 0.6, than information that was presented
directly. The median score increased from pre-module (Md=7) to post-module

(Md=9). (Table 4.5.4 and figure 4.5.4)
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Table 4.5.4 Pre and post module mean MCQ scores for information
presented both directly and indirectly

Presentation of | Pre module mean | Post module mean | P value
information (SD) (SD)
Direct 5.2 (1.54) 5.9 (1.44) <0.0001
Indirect 7.44 (2.05) 8.87 (2.08) <0.001
Figure 4.5.4 Graph of pre and post module mean MCQ scores for
information presented both directly and indirectly
Mean MCQ scores for information presented directly and
indirectly in module
10
8.87
9
8 7.44
7
5.9
E 5.2
5 « Directly presented
4 u [ndirectly presented
3
2
il
0 -
Pre module Post module
4.5.5 Difference in scores for the child abuse PBL between

students who had completed the Virtual Patient module
and those who chose not to complete the module

For the entire cohort of students (n=222), the mean score on the child abuse PBL in

the End of Year examination was 9.59, with a standard deviation of 2.06. A Mann

Whitney U test revealed a statistically significant difference in the score for the child

abuse PBL between students who had completed the Virtual Patient module (Md=10,
n=176) and those who had not (Md=8.5, n=46), U=2465, z= -4.095, p=0.0001, r=
0.3.). Using Cohen’s criteria (1988), the effect size was moderate. (Table 4.5.5 and

figure 4.5.5)
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Table 4.5.5 Difference in mean scores on child abuse PBL between students
that had completed the Virtual Patient module and those who had

not
Completed Mean score on Standard P value
Virtual Patient child abuse PBL | deviation
Yes 9.9 1.89 0.0001
No 8.38 2.23

Figure 4.5.5 Graph of difference in mean scores on child abuse PBL between

10.5

10

9.5

4.5.6

students that had completed the Virtual Patient module and those
who had not

Mean scores on child abuse PBL

9.9

Mean score on child abuse
PBL
S - - 8.38

Yes No

Difference in scores for the remaining seven PBL questions
between students that had completed the Virtual Patient and
those who chose not to complete the module

For the remaining 7 questions in the End of Year written examination, a Mann-

Whitney U test revealed no statistically significant difference in scores between

students who had completed the Virtual Patient module and those who chose not to

participate, apart from question 5. For question 5, which dealt with the investigation

and management of a child with a limp, there was statistically significant difference

between students who had completed the Virtual Patient module (Md =9, n=176) and
those who did not complete the module (Md=8, n=46), U=3162, z = -2.301, p =
0.021). However, the effect size was small at just 0.15. (Table 4.5.6)
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Table 4.5.6 Difference in remaining End of Year PBL question scores
between students who had completed the Virtual Patient
module and those who chose not to complete the module

Virtual Patient Mean Std. Deviation |[Median
Did not complete module 8.04 2.34 8.00
Completed module 8.96 2.37 9.00
Total 8.77 2.39 9.00
Virtual Patient N Mean Rank [Sum of Ranks
rQl Did not complete module 46 114.82 5281.50
Completed module 176 110.63 19471.50
Total 222
Q2 Did not complete module |46 103.77 4773.50
Completed module 176 113.52 19979.50
Total 222
|Q4 Did not complete module 46 105.98 4875.00
Completed module 176 112.94 19878.00
Total 222
Q5 Did not complete module [46 92.24 4243.00
Completed module 176 116.53 20510.00
Total 222
[Q6 Did not complete module 46 108.42 4987.50
Completed module 176 112.30 19765.50
Total 222
|Q7 Did not complete module 46 106.39 4894.00
Completed module 176 112.84 19859.00
Total 222
Q8 Did not complete module 46 113.21 5207.50
Completed module 176 111.05 19545.50
Total 222
Q1 Q2 Q4 Q5 Q6 Q7 Q8
Mann-Whitney | 3895.5 | 3692.5 | 3794.0 | 3162.0 | 3906.5 | 3813.0 | 3969.5
U
Wilcoxon W 19471.5 | 4773.5 | 4875.0 | 4243.0 | 4987.5 | 4894.0 | 19545.5
/A -0.394 [ -0.917 | -0.663 | -2.302 | -0.366 | -0.608 | -0.203
Asymp. Sig. (2-| 0.693 0.359 |0.507 |0.021 |0.714 | 0.543 | 0.839
tailed)
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4.5.7 Impact of instructional method used on child abuse PBL

scores

An independent sample T-test was conducted to compare scores for the 4 parts of the
Child Abuse PBL among students who had completed the Virtual Patient module and
students who had not. Parts 1 and 2 dealt with content covered directly in the module
i.e. in text format. Parts 3 and 4 dealt with content covered indirectly in the module

i.e. through auditory or visual means.

For part 1, there was a statistically significant difference in scores for students who
completed the Virtual Patient module (M 1.57, SD 0.79) and students who had
chosen not to participate (M 1.17, SD 0.71); t (224) = 3.05, p = 0.003 two tailed).
The magnitude of the difference in the means (mean difference =0.39, 95% CI 0.14-

0.65) was small to moderate (eta squared = 0.04).

For part 2, there was a statistically significant difference in scores for students who
completed the Virtual Patient module (M 2.80, SD 0.39) and students who chose not
to participate (M 2.55, SD 0.67); t (224) = 2.43, p = 0.019 two tailed). The
magnitude of the difference in the means (mean difference =0.25, 95% CI 0.04 to
0.46) was small (eta squared = 0.03).

For part 3, there was a statistically significant difference in scores for students who
completed the Virtual Patient module (M 2.15, SD 0.71) and students who chose not
to participate (M 1.88, SD 0.75); t (224) = 2.268, p = 0.024 two tailed). The
magnitude of the difference in the means (mean difference = 0.27, 95% CI 0.04 to
0.50) was small (eta squared = 0.02).

For part 4, there was a statistically significant difference in scores for students who
completed the Virtual Patient module (M 3.39, SD 0.74) and students who chose not
to participate (M 2.73, SD 0.16); t (224) = 3.996, p = 0.0001 two tailed). The
magnitude of the difference in the means (mean difference = 0.66, 95% CI 0.34 to
0.99) was moderate (cta squared = 0.07). (Figure 4.5.7)
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Figure 4.5.7 Graph of difference in child abuse PBL scores (parts 1-4) between
students who had completed the Virtual Patient module and those
who chose not to complete the module
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4.5.8 Impact of student grouping on child abuse PBL scores

For students who had completed the Virtual Patient module, a Kruskal-Wallis test
revealed no statistically significant difference in scores on the child abuse PBL
across the four different student groups. (Group 1, n=38, Group 2 n=47, Group 3,
n=48, Group 4, n=43) X (n=176) = 7.429, p=0.059. The highest scoring group was
group 2 (Md= 10.5) and the lowest scoring group was group 4 (Md=9). (Table 4.5.8)

Table 4.5.8 Difference in child abuse PBL scores between four student groups

Student groups Mean Standard P-value
deviation

1 9.53 2.08 0.059

2 10.41 1.8

3 10.05 1.66

4 9.5 1.96
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4.5.9 Impact of academic performance on participation in

Virtual Patient module

The mean mark for the End of Year final examination was 57.99, with a standard
deviation of 7.79. The marks results were normally distributed. There was a
significant difference in scores for students who completed the module (M=58.62,
SD 7.84) and students who chose not to participate (M=55.6, SD 7.17; t(222) =
2.37, p = 0.019 two tailed independent). However, based on the guidelines proposed
by Cohen (1988), the magnitude of the difference in the means (mean difference =

3.02, 95% CI 0.51 to 5.54 was small (eta squared = 0.025). (Figure 4.5.9)

Figure 4.5.9 Graph of difference in final paediatrics examination scores
between students that had completed the module and those
who chose not to complete the module
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Hierarchical multiple regression was used to determine whether completion of the
Virtual Patient module predicted scores on the child abuse PBL, after controlling for
academic strength (based on final paediatric examination mark). Preliminary
analyses were conducted to ensure no violation of the assumptions of normality,

linearity, multicollinearity and homoscedasticity.
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Final paediatric examination results were entered at step 1, explaining 33.5% of the
variance in question 3 scores. After entry of “completion of the Virtual Patient
module” at step 2, the total variance explained by the module was 38% (F (222) =
67.05, p = 0.0001). Completion of the Virtual Patient module explained an additional
4.5% of the variance in scores for question 3, after controlling for academic strength
(R squared change = 0.045, F=15.806, p = 0.001). In the final model, both academic
strength and completion of the Virtual Patient module were statistically significant,
with EOY results showing a higher beta value (beta= 0.545, p<0.001) than
completion of the Virtual Patient module (beta 0.214, p<0.001). (Tables 4.5.9a
4.5.9b)

Table 4.5.9a Descriptive statistics and correlations
Variables Child abuse PBL | Academic Completion
strength of module
Child abuse PBL 1
Academic strength 0.579* 1
Completion of module 0.3* 0.158* 1
Means 9.56 58 0.79
Standard Deviations 2.06 7.9 0.41
Statistical significance *p<0.0001
Table 4.5.9b Hierarchical Regression model
R R* R B SE Beta |T
Change
Step 1 0.58 | 0.33* | 0.335*
Academic 0.15 |0.02 0.58%* 10.53
strength
Step 2 0.62 |0.37* | 0.045*
Academic 0.15 |0.14 0.55* 10.11
strength
Completion of 1.09 |0.27 0.21* |3.98
module

Statistical significance *p<0.0001

R?= amount of variance explained by independent variable

R’chage = additional variance in dependent variable

B = unstandardized coefficient

Beta = Standardized coefficient (values for each variable are converted to the same scale so they can
be compared)

SE= standard error

T= estimated coefficient (B) divided by its own SE. If t<2 the independent variable does not belong to
the mode
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4.6 Research sub-question 2.3: Professional identity

Do Virtual Patients have a role to play in the development of students'
professional identities?

4.6.1 Point in study flow sheet (Figure 4.6.1)

Figure 4.6.1 Point in study flow sheet: Research question 2.3
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4.6.2 Postgraduate trainee response to professional dilemma

scenarios
20 paediatric trainees attending a Basic Specialist Training study day were invited to
complete the online Virtual Patient module. For Professional Dilemma scenario 1, all
but 1 trainee chose answer 3 as their ideal answer on their first attempt. For the
remaining 2 Professional Dilemmas, all SHOs chose the ideal answer on their first

attempt. (Table 4.6.2)

Table 4.6.2 Postgraduate trainee response to Professional Dilemma scenarios

Post- 1st % 2nd % | 3rd % | 4th %
graduate attempt attempt attempt attempt
Trainees

Professional | 19 95 1 5 0 010 0
Dilemma 1

Professional | 20 100 (O 0 0 0 |n/a n/a
Dilemma 2

Professional | 20 100 |0 0 0 010 0
Dilemma 3
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4.6.3 Undergraduate trainee response to professional dilemma
scenarios

181 paediatric students completed the online Virtual Patient module (response rate

81%). Over the course of the module, the number of students who selected the

correct answer on the first attempt improved, while the number of students who

required second, third and fourth attempts to select the correct answer decreased.

(Table and figure 4.6.3)

Table 4.6.3 Undergraduate student response to Professional Dilemma

scenarios

Under- 1st % | 2nd % | 3rd % | 4th %
graduate attempt attempt attempt attempt
Students

Professional | 51 28 | 85 47 |42 23 |2 1
Dilemma 1

Professional | 64 35 | 69 38 |4 2 n/a n/a
Dilemma 2

Professional | 161 89 [ 13 7 5 3 1 0.5
Dilemma 3
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Figure 4.6.3 Graph of number of attempts taken by Postgraduate
trainees and undergraduate students to select correct
answer to Professional Dilemma scenarios
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4.6.4 Number of attempts taken to select ideal answer to

professional dilemma scenarios

The results of the Friedman Test indicated that there was a statistically significant

reduction in the number of attempts taken to select the ideal answer for the

Professional Dilemma scenarios during the module (x* (N=181)= 126, p<0.001).

Inspection of the median showed a decrease in the number of attempts from 2 in

scenario 1 to 1 in scenarios 2 and 3. (Table 4.6.4)
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Table 4.6.4 Number of attempts taken to select ideal answer to Professional

Dilemma scenarios

Percentiles
N | 25th |50th (Median)| 75th

Number of attempts for Professional Dilemma 1 |181| 1.00 2.00 2.00
Number of attempts for Professional Dilemma 2 |181| 1.00 1.00 2.00
Number of attempts for Professional Dilemma 3 |181] 1.00 1.0000 1.00

Mean Rank
Number of attempts for Professional Dilemma 1 2.52
Number of attempts for Professional Dilemma 2 1.92
Number of attempts for Professional Dilemma 3 1.57
N 181
Chi-square 125.556
df 2
Asymp. Sig. .000

a. Friedman Test

4.7

Research sub-question 2.4: Reflective Practice

Do Virtual Patients promote reflective practice?

4.7.1

Point in study flow sheet (Figure 4.7.1)

Figure 4.7.1 Point in study flow sheet: Research question 2.4
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4.7.2 Number of reflectors and non reflectors for each

reflection scene

Students who did not document any reflections are referred to as ‘Non Reflectors’.
Students who document at least one reflection are referred to as ‘Reflectors’. Of the
181 students who completed the entire Virtual Patient module, 119 responded to all 5
reflection scenes (response rate 66%), with 13% of students not documenting
reflections on any scenes (n=24). The mean number of reflections documented was
3.97. The scene with the highest response was scene 1, with 84% of students

documenting reflections. (Figure 4.7.2 and table 4.7.2)

Figure 4.7.2 Graph of number of reflections documented
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Table 4.7.2 Number of reflectors and non reflectors for each reflection
scene
Reflection scenes Reflector Non reflector
Scene 1 84 % 16%
Scene 2 78% 22%
Scene 3 81% 19%
Scene 4 79% 21%
Scene 5 70% 30%
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4.7.3 Correlation between raters for five reflection scenes

For all five scenes there was a strong correlation between the overall scores given to

cach student by the two raters. The highest correlation was for scene 5. (Table 4.7.3)

Table 4.7.3  Correlation between raters for all reflection scenes

Reflection scenes Correlation
Scene 1 0.835
Scene 2 0.826
Scene 3 0.83
Scene 4 0.872
Scene 5 0.91
4.7.4 Difference in overall reflection scores between groups

Overall reflection scores ranged from a minimum of 1 to a maximum of 10. The
highest scoring scene was scene 1, with a mean score of 4.45. The lowest scoring
scene was scene 4, with a mean score of 2.56. When analysed by groups (A; who
were prompted to reflect by the use of open ended questions only and B; who were
provided with a framework to help structure their responses), Mann Whitney U tests
revealed a statistically significant difference in overall reflection scores of students in
group A and group B for all reflection scenes, expect scene 5. (Table 4.7.4 and figure

4.7.4)

Table 4.7.4. Difference in overall reflection scores between group A and group B

Mean score (Max 10) | Group A Group B P value

Scene 1 4.45 (SD 2.35) 3.57 (SD|5.34 (SD ] 0.001
2.03) 2.33)

Scene 2 4.11 (SD 2.12) 3.42 (SD | 4.81 (SD | 0.001
1.73) 2.25)

Scene 3 4 (SD 2.15) 3.35 (SD | 4.67 (SD | 0.0001
1.8) 2.28)

Scene 4 2.56 (SD 1.76) 22(SD1.5) |2.94 (SD | 0.009

1.94)

Scene 5 3.92 (SD 2.19) 3.85(SD 3.99 (SD]0.72

2.23) 2.17)
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Figure 4.7.4 Graph of mean reflection scores for group A and group B
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4.7.5 Difference in overall reflection scores for variables

Although female students scored consistently higher than male students on all
reflection scenes, Mann Whitney U tests revealed statistically significant differences
in scenes 3 and 4 only. Mean marks for the End of Course examination were
categorized as low or high (binarised on median mark) to enable presentation
of the data. There was no statistically significant difference in scores between low
and high achieving students for any of the five reflection scenes. Data were available
for 138 students regarding whether or not they had completed a degree prior to
starting medical school (post-graduate students). Postgraduate students scored higher
than students who had not completed a previous degree, for all reflection scenes. The
difference reached statistical significance for reflection scenes 1,2 and 4. (Table 4.7.5
and figures 4.7.5a, b and ¢)
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Table 4.7.5

Difference in overall reflection scores for variables

Male | Female P Acad Acad P Previous | No P
value | Low high value | degree previous | value
degree
Scene | 4.5 5 (SD|0.08 |45 4.5 0.5 55 SD |4 (SD|0.05
1 (SD 2.3) (SD (SD 2.5) 2.3)
2.37) 2.38) 2.31)
Scene | 3.5 4,5 (SD | 0.08 | 3.5 4 (SD|0.15 |5 (SD|3.75 0.03
2 (SD 2) (SD 1.97) 2.1) (SD
2.15) 2.2) 2.07)
Scene | 3.64 | 4.35 0.04 | 3.79 4.16 0.29 | 4.46 3.85 0.12
3 (SD (SD (SD (SD (SD (SD
2.19) | 2.05) 2.21) 2.07) 2.13) 2.15)
Scene | 2.3 2.8 (SD|0.02 |23 2.81 0.08 |[3.3 (SD|2.22 0.00
4 (SD 1.74) (SD (SD 2) (SD
1.76) 1.64) 1.88) 1.49(
Scene | 3.54 | 4.25 0.7 3.64 4.17 0.18 | 4.43 3.78 0.15
5 (SD (SD (SD2) | (SD (SD (SD 2)
2) 2.27) 2.28) 2.56)

Figure 4.7.5a
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Figure 4.7.5b Graph of difference in overall reflection scores between
academically low and high achieving students
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4.77.6 Correlation between perspectives and overall reflection

score
Scores on perspectives and the relationship of perspectives to overall reflection
scores were analysed. The table below shows the percentage of students who
mentioned perspectives either once or extensively for all five reflection scenes.
Spearman correlation was used to determine the relationship of the perspective to the

overall reflection score. (Table 5.6.6)

Table 4.7.6 Correlation between perspectives and overall reflection
scores
Perspective Scene | P- Scene | P- Scene | P- Scene | P- Scene s;lue
P 1 value 2 value | 3 value | 4 value 5 5
Doctor 072 looo |o1e |o0o05 |o070 [o000 |067 |000 068 |o0.00
Education 068 |o0oo o020 [o000 |osi |oo00 |o057 |o000 |049 |0.00
Ethical 072 looo lo72 |ooo |o053 |o000 |o064 |[000 |o050 |o0.00
Family 026 1000 lo78 |oo0o |oes |o000 |044 |o000 015 |0.09
i 078 |ooo o071 |ooo |o038 |[000 [073 |000 |o047 |o0.00
Professional
Hierarchy 056 | 000 lo21 |o001 o047 |o000 |[o064 |0.01 |027 |0.00
Legal 050 |o0o00o lo71t looo |oes |ooo |o61 |o000 |048 |0.00
Medical 057 o000 o069 |o000 |o070 |o000 |064 |0.00 |047 |0.00
Patient 074 |oo0o lo7m2 |oo00o |o043 |o0o00o |o064 |o0.00 |[052 |0.00
Hemsona 021 lo1o |-011 o020 [-023 o001 |-012 [017 020 |o0.00
Feelings
Eernal 035 |ooo |o1a o008 |o2s |oo00o [o053 [o000 [o049 |o0.00
Opinion

Professionalism | 0.78 0.00 0.83 0.00 0.70 0.00 0.79 0.00 0.74 0.00
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4.7.7 Correlation between scores of five reflection scenes

The correlation between scores on the five reflective scenes was high for all cases
and ranged from 0.505 to 0.725. The strongest correlation was for scenes 2 and 3, the

weakest correlation was for scenes 1 and 5. (Table 4.7.7)

Table 4.7.7 Correlation between scores of five reflection scenes

Reflection | Reflection | Reflection | Reflection | Reflection
scene 1 scene 2 scene 3 scene 4 scene 5

Reflection Pearson 1 .682 567 Sl12 505
scene | Correlation

Sig. (2-tailed) .000 .000 .000 .000

N 155 148 140 137 123
Reflection Pearson 682 1 725 .626 582
scene 2 Correlation

Sig. (2-tailed) | .000 ,000 .000 .000

N 148 152 143 138 124
Reflection Pearson .567 125 1 .584 574
scene 3 Correlation

Sig. (2-tailed) | .000 .000 .000 ,000

N 140 143 146 138 125
Reflection Pearson 512 .626 .584 1 572
scene 4 Correlation

Sig. (2-tailed) | .000 .000 000 .000

N 137 138 138 142 122
Reflection Pearson 505 582 574 572 1
scene 5 Correlation

Sig. (2-tailed) | .000 .000 .000 .000

N 123 124 125 122 127
4.7.8 Number of times perspective mentioned at least once

For each reflection scene, there were twelve perspectives that were scored. The
commonest perspective mentioned was that of the health professional This was
mentioned at least once, an average of 36.6 times. The second most common
perspective mentioned was that of the doctor, mentioned at least once, an average of

32.4 times. (Table 4.7.8 and figure 4.7.8)
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- Table 4.7.8

Number of times perspective mentioned at least once

Perspective Scene 1 Scene 2 Scene 3 Scene 4 Scene 5 Average
Doctor 23 3 52 25 59 324
Education 28 1 11 16 32 17.6
Ethical 13 21 10 5 13 12.4
Family 1 57 45 7 0 22
Health
Professional 4l Lk . 28 es 36.6
Hierarchy 19 2 12 10 4 9.4
Legal 10 25 17 15 15 16.4
Medical 24 50 33 18 10 57
Patient 19 35 18 11 28 222
Personal
Feelings g 0 - 0 6 34
Personal
Opinion N 1 = 8 =0 27.6
Professionalism 22 56 38 26 27 33.8
Figure 4.7.8 Graph of average times perspectives mentioned at least
once
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4.7.9 Number of times perspective mentioned extensively

The most extensively mentioned perspective (mentioned more than once by an

individual student in response to a single reflection scene) was professionalism.

152



Perspectives were mentioned extensively in scenes 1 and 5. (Table 4.7.9 and figure

47.9)

Table 4.7.9 Number of times perspectives mentioned extensively

Perspective Scene 1 Scene2 | Scene3 Scene 4 Scene 5 | Average
Doctor 19 1 14 1 10 9
Education 14 1 2 3 24 8.8
Ethical 5 1 1 1 2 2
Family 1 1 6 0 0 1.6
Health Professional 25 2 2 3 4 72
Hierarchy 8 0 2 0 1 29
Legal 3 l 2 ] 0 14
Medical 14 1 4 8 2 58
Patient 9 l 1 4 5 4
Personal Feelings 0 0 0 0 0 0
Personal Opinion 6 1 3 1 9 4
Professionalism 28 1 5 4 12 10
Figure 4.7.9 Graph of average times perspectives mentioned extensively
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4.8  Summary

Results of research question 1:

224 student logbooks were reviewed, describing an average of 18.74 cases per
student. The top five cases seen were gastroenteritis, bronchiolitis, asthma, viral
upper respiratory tract infections and pneumonia, accounting for over 25% of the
total cases seen. Of the 160 different diseases or presenting signs and symptoms
seen, academic staff ranked 54 cases as essential. The average student exposure to

these essential cases was 18.73%.

Results of research question 2

A total of 181 students completed the entire Virtual Patient module (Response rate
81%). The student focus groups found that students learn from engagement,
interaction and participation in integrated modules that they recognise as relevant
and reliable. The questionnaire developed to evaluate the module was shown to have
acceptable psychometric properties. It assessed 2 factors, (1) ‘impact on learning’
and (2)‘module content and design’. The overall mean score for the questionnaire
was 45 out of 55. The mean score for factors 1 and 2 were 4.24 and 3.92,
respectively (scale 1-5). Postgraduate trainees agreed or strongly agreed that the
case was enjoyable, interactive and appropriate for their level of training and a
valuable use of their time. Over 90% of postgraduate participants reported greater

self-confidence in their ability to recognize and report cases of suspected child abuse.

There was a statistically significant increase in MCQ scores following completion of
the module. The median score increased from 59% to 68%. There was a statistically
significant increase in MCQ scores for information that was presented both directly
(in text format) and indirectly (auditory or visual means). However the effect size
was larger for information that was presented indirectly. There was a statistically
significant difference in the score for the child abuse PBL between students who had
completed the Virtual Patient module and those who had not (p=0.0001). This
difference was statistically significant for all 4 parts of the Child abuse PBL.

For Professional Dilemma scenario 1, all but 1 paediatric trainee chose the correct

answer on their first attempt. For the remaining 2 Professional Dilemmas, all trainees
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chose the ideal answer on their first attempt. Over the course of the module, there
was a statistically significant reduction in the number of attempts taken by students

to select the ideal answer for the Professional Dilemma scenarios (p<0.001).

119 students responded to all 5 reflection scenes (response rate 66%). The mean
number of reflections documented was 3.97. For all five scenes there was a strong
correlation between the overall scores given to each student by the two raters. The
highest scoring scene was scene 1, with a mean score of 4.45 (scale 1-10). There was
a statistically significant difference in overall reflection scores of students in group A
(promoted to reflect by the use of open ended questions only) and group B (provided
with a framework to help structure their responses) for all reflection scenes, except

scene 5.

Female students scored consistently higher than male students on all reflection
scenes. There was no statistically significant difference in scores between low and
high achieving students for any of the five reflection scenes. For all reflection scenes,
postgraduate students scored higher than students who had not completed a previous

degree.

Correlations between the different perspectives and overall reflection score were
positive except for personal feelings. The correlation between scores on the five
reflective scenes was high for all cases and ranged from 0.505 to 0.725. The
commonest perspective mentioned at least once was that of the ‘health professional’,
followed by ‘doctor’. The most extensively mentioned perspective (mentioned more
than once by an individual student in response to a single reflection scene) was

professionalism.
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5.1 Introduction

In order to continue to educate and train highly qualified doctors to meet the health
care needs of the 21%' century, medical education is constantly evolving and adapting.
It is now generally accepted that we can no longer rely on the traditional
apprenticeship model to support the delivery of undergraduate education. The
practice of medicine and its scientific, pharmacological and technological
foundations have been transformed and we are now embracing technology as a

means to augment clinical teaching and learning.

Virtual Patient modules represent a heterogeneous group of e-learning tools.
Although they have begun to enter the mainstream of medical education, the
evidence base to guide their use is only beginning to be accumulated. To date, the
majority of Virtual Patient modules have been focussed on the development of
clinical reasoning skills. However, educators have a responsibility to ensure that we
support not just the acquisition of clinical knowledge, but also the skills of self-
directed, reflective, life-long learning. In parallel with this, students need support to

develop their professional identities and become members of the profession.

The hypothesis of this thesis was that the use of Virtual Patients would not
significantly improve the development of clinical knowledge, professional identity
and reflective skills in undergraduate medical students. The research sought to

answer two questions:

1. Based on an evaluation of current undergraduate training, is there a need to
supplement the traditional undergraduate pacdiatric curriculum to ensure

students receive equivalent educational experiences to one another?

2 Are Virtual Patients an effective learning tool to support undergraduate

education?
The following section will discuss how the study findings answered the two research
questions and disproved the null hypotheses, thereby supporting the role of Virtual

Patients in improving the development of clinical knowledge, professional identity
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and reflective skills in undergraduate medical students. It begins by discussing
important findings from the analysis of student logbooks and considers how the
limitations found in students clinical exposure can be overcome by supporting
learning with e-learning resources, specifically Virtual Patients. Having determined
the need to augment the traditional curriculum, the effectiveness of the study’s online
Video-based Virtual Patient is then reviewed. Kirkpatrick’s Learning Evaluation
Model is an established method to assess the impact of an educational
intervention®?’. There are four levels to Kirkpatrick’s model:

o Level 1: Reaction- the reaction of the learners to the learning experience

o Level 2: Learning- the resulting increase in knowledge and/or skill

e Level 3: Behaviour- the extent of behaviour or attitude change

o Level 4: Results- the effect on the environment

This model provides a useful framework for discussing the study’s findings on the
effectiveness of the Virtual Patient module. Firstly, the reactions of undergraduate
students and postgraduate trainees to the module are discussed. Having demonstrated
that learners value the module as an acceptable learning tool, the author then
discusses the study findings which address level 2 of Kirkpatrick’s model: the impact
on learning. In order to demonstrate that participation in the module improved
clinical knowledge, the results of the pre and post module MCQ and End of Year
examination are considered. In addition, the impact of instructional design on
knowledge gain is reviewed. Having examined the study findings that address level
1 and 2 of Kirkpatrick’s model, the discussion then considers the extent to which the
module evaluation addresses Level 3 of Kirkpatrick’s module by gaining an
understanding of whether learners’ behaviour was influence by teaching about
professional norms and the value of reflective practice. The discussion concludes
with an examination of the study’s limitations and implications for future research

and practice.
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52  Current paediatric curriculum

5.2.1 Introduction
The diversity of student case-mix exposure in paediatrics is well documented in the
literature.2%® The current study of student logbook encounters enabled an assessment

of whether:

1. The present course structure provides students with the necessary exposure
to essential paediatric conditions

2 There is a relationship between case exposure and examination performance

3 Additional resources need to be put in place to support exposure to essential

cases that present infrequently in clinical practice
5.2.2 Exposure to essential paediatric conditions

The review of student logbooks indicates that although students are being exposed to
a broad spectrum of diseases, they have relatively low exposure to essential cases. In
addition, students have inappropriately frequent exposure to the same case and/or
cases of low educational importance. At the end of their paediatric clinical rotation,

students are on average presented with only 19% of the 54 essential clinical cases.

In clinical training, the availability of appropriate case mix is a major variable and
logistically impossible to control.?”” The seasonal variation in the presentation of
paediatric diseases is obviously an important factor that impacts upon the frequency
of student exposure. Therefore, as the availability of patient mix is difficult to ensure,
a list of essential patient problems needs to be defined, as indeed has been
recommended by previous published studies.’® This is more realistic, not only in
terms of how patients present: i.e. with presenting complaints as opposed to
diagnoses, but also stresses the importance of clinical reasoning and problem solving
skills.

The students in this study spend two weeks in a paediatric unit in a district general
hospital and two weeks in a tertiary paediatric hospital. However, the increasing
specialisation within tertiary teaching hospitals may lead to under-representation of

common paediatric conditions that are essential for student learning. In order to
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circumvent this problem, students may need to spend an increasing amount of time in
paediatric units in district general hospitals where exposure to essential cases is more

likely.

5.2.3 Case exposure and examination performance

From the statistical analysis of case exposure and examination performance, the
results indicated that total examination scores and total clinical scores did not depend
on the number of cases seen. This supports previous published research showing that
performance in knowledge-based examinations is independent of clinical
experience.’ 8 Although no previous studies have found a direct relationship between
the number of patient contacts and examination performance, it is universally
accepted that adequate clinical exposure is essential if students are to become
competent doctors. However, the learning effects of merely seeing patients are
questionable and it is unclear whether supervision and feedback improves
learning.”*® Previous studies have shown that student compliance in completing
logbooks is poor.”® Therefore, in order to maximise compliance within the current
study institution, students are only asked to document 20 supervised clinical cases
i.e. cases in which they had an active role in taking a history or performing an
examination and presenting their findings. It was felt that maintaining this high level
of supervision and feedback would be important in optimising learning from patient
encounters. In addition, the competing demands of clinical practice make it difficult
for students to find staff members with the time or indeed motivation to supervise
clinical cases. Therefore, it was not feasible to increase the number of cases that
students are required to present. The results indicated only a weak correlation
between the number of supervised cases seen and students’ end of course mark, end
of year clinical case and final paediatric mark. This raises questions about the role

supervision has to play in optimising student learning.

52.4 Need for additional resources to support exposure to essential

cases that present infrequently in clinical practice

It can be difficult to ensure that students gain exposure to those essential conditions

that may present infrequently in clinical practice. However, it is crucial that students
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gain an understanding of how these conditions present in order to ensure that they
have the necessary skills and knowledge to recognise them. In 1998, the Council on
Medical Student Education in Paediatrics (COMSEP) reported that students do not
have enough time to gain competencies in areas such as child abuse, genetics and
adolescent medicine.?’! The current study produced similar findings with poor
student exposure to a variety of essential cases (such as child abuse, meningococcal
septicaemia and heart failure) that present infrequently in clinical practice. Students
may continue to have major deficits in their experience unless the traditional clinical
apprenticeship style model is augmented by additional experiences that address these
deficiencies. In 1999, the Association of American Medical Colleges called for the
development of effective and innovative educational technology applications to

enhance and standardize student learning.”*

5.2.5 Conclusion

The review of student logbooks enabled an evaluation of current undergraduate
training in paediatrics. The findings indicate that students are not receiving
equivalent educational experiences to one another. During the course of their
rotation, they are being exposed to a broad spectrum of different diseases but have
relatively little exposure to essential cases. In addition, they have inappropriately
frequent exposure to the same case and/or cases of low educational importance. The
study found a weak correlation between case exposure and examination results.
Therefore, the learning effect of case exposure and the degree to which supervision

and feedback improves learning remains unclear.

The findings highlight the need to provide more structure to students and clearer
guidance for students on the type of cases they should be exposed to during the
course of their training. However, this approach is unlikely to address the issue of
exposure to cases that are essential but present infrequently in clinical practice. This
presents a challenge for educators and supports the notion of using technology to
belp standardize educational experiences. However, the development of online
learning resources runs the risk of moving education further away from the
cornerstone of medical education i.e. learning from patients at the bedside. There are

several different technological applications that can be considered to address this
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problem. However, the author proposes that the Virtual Patients model may help
overcome this problem by facilitating student exposure to essential cases that present
infrequently in clinical practice, while still ensuring that case exposure occurs in a

realistic, albeit virtual environment.
53 Acceptability of Virtual Patients
5.3.1 Introduction

The importance of user acceptability is the first level in Kirkpatrick’s evaluation
learning model. In order for any learning resource to be effective, it must be accepted
and valued by its users. As a result, we have seen a growing number of research
publications contributing towards an evidence base to help guide the development
and integration of Virtual Patients into the curriculum.®® Most published résearch is
quantitative in nature, with qualitative methodology being infrequently used.?’
However, in order to uncover more about peoples’ learning experiences, a more in-
depth approach is needed. In order to answer research question 2.1, 'Do
undergraduate students and postgraduate trainees view an online Virtual Patient
module as an acceptable learning tool?', three separate evaluations were undertaken.
The focus group study provided insight into the factors that facilitate student learning
within a virtual environment. Students learn from engagement, interaction and
participation in integrated modules that they recognise as relevant and reliable. The
Virtual Patient evaluation questionnaire proved to be a practical, valid and reliable
tool for measuring both the impact on learning and content and design of the Virtual
Patient module and mirrored many of the findings of the focus group discussion.
Finally, the case discussion among Basic Specialist Trainees expanded the role of the
Virtual Patient by confirming that trainees also valued the Virtual Patient as a

learning resource.
5.3.2 Psychometric properties of student questionnaire

The final 11-item questionnaire consists of two factors with high reliability: (1)
impact on learning and (ii) module content. Given the reliability and validity

findings, the evaluation tool appears suitable for measuring students’ opinions of and
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attitudes to the Virtual Patient module. The feasibility of the questionnaire was
demonstrated by the high response rate, with all students who finished the Virtual

Patient module completing the evaluation questionnaire.

5.3.3 Participation

According to Lave and Wenger, learning is a process of social participation in a
community of practice.”> Members join a community and initially learn at the
periphery. Then, as their confidence, competence and understanding of the
community grow, they take a more active, central role in the community. The goal of
medical education can, thus, be viewed as enabling students to progress from
‘legitimate peripheral participation’ into ‘full participation’. However, in order to
participate, deliberate exposure to clinical cases and the working environment is
needed. During the focus group, it became clear that students recognised that
participation is central to learning. Students and postgraduate trainees who
completed the questionnaire agreed that it raised their awareness of the difficulties
surrounding the diagnosis and management of child abuse. As a student or junior
postgraduate trainee, opportunities to learn from cases of suspected child abuse are
limited. Of the twenty students who participated in the focus group, only one had
seen a case of suspected child abuse during their paediatric rotation. 22% of students
who completed the online questionnaire reported being involved in a case of
suspected child abuse. However, in the focus group it emerged that their level of
involvement was minimal. Within the Virtual Patient module, students valued being
part of a patient’s story, they learned from participating, following and shaping how

the case progressed.

5.3.4 Authenticity

Students need to believe virtual cases are true reflections of a patient’s journey.
Therefore, maintaining authenticity is key. During the focus group it emerged that
one of the strengths of the Virtual Patient module came from the use of video
scenarios with professional actors, defined scripts and realistic settings. Students and
trainces who completed the questionnaire agreed that the module reflected real life

situations. These findings contrast with previous published research, that claims
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authenticity can be achieved by the use of photos alone.*”” This may be because the
majority of existing Virtual Patients are concerned with the development of clinical
reasoning and are digitally constructed for that purpose. This study's Virtual Patient
module is concerned with more than just the acquisition of clinical knowledge.
Professional roles and responsibilities, communication skills and inter-professional
relationships all influence how patients are managed in the clinical setting. However,
structuring opportunities for students to learn from participation on the wards, in
clinics and in the Emergency Department remains challenging. Virtual Patients
provide a means to overcome this by constructing a learner-centred virtual reality

that can support learning in an authentic, albeit virtual, environment.
5.3.5 Integration

The teaching of professionalism in undergraduate medical education has traditionally
relied on the hidden curriculum to instil in students the values, attitudes and beliefs
of professionalism. 23 Although role modelling is of primary importance, as
Ludmerer states, professionalism cannot be taught ex cathedra; as role modelling
does not guarantee excellence.?* We need to both explicitly teach and assess
professionalism. Students in the focus group recognized that integrating the teaching
and assessment of professionalism into the Virtual Patient module was valuable,
since it enabled them to focus on acquiring clinical knowledge while, at the same
time, gaining a deeper understanding of professional norms in challenging situations.
Student and trainee responses to the questionnaire mirrored this opinion, with
respondents agreeing that the module helped them reflect on professional issues
while at the same time identifying deficits in their knowledge. Both the focus group
discussion and questionnaire responses strengthened the notion that the teaching of

professionalism should be an integrated part of the curriculum.
5.3.6 Reliability and relevance

Students and trainees who completed the questionnaire agreed that working through
the module was a valuable use of their time. The focus group discussion provided
further insight into why the module was viewed as a valuable learning resource.

Students are essentially searching for a ‘one stop shop’; a learning resource, that they
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could be confident is reliable and relevant and provides comprehensive coverage of
curricular requirements. Given the wealth of learning resources available for students
both within their own institution and online, it is not surprising that students can
become overwhelmed. For students, the Virtual Patient module met their requirement

for a 'one-stop shop' and was considered a valuable learning resource.

5.3.7 Engagement

There are three types of cognitive load that may be imposed on a learner: intrinsic,
germane and extraneous. Intrinsic load is imposed as learners try to integrate new
information into existing knowledge structures. Germane load is the cognitive load
required to process intrinsic load. Finally, extraneous load is that load imposed by all
unnecessary stimuli.?®’ In the creation of a Virtual Patient module, the challenge is to
balance all three; to make the module engaging for students yet limit potentially
distracting or excessive extraneous loads. Students who participated in the focus
group discussion found the Virtual Patient module to be an engaging resource and
preferable to text based learning. The intrinsic load, i.e. the recognition and
management of child abuse, is an inherently difficult subject to teach and is
immutable. However, germane and extraneous loads can successfully be manipulated
to support learning and maintain engagement. It can be argued that the right balance

of cognitive load was achieved.

5.3.8 Conclusion

In conclusion, the study found the Virtual Patient to be an acceptable learning tool at
both undergraduate and postgraduate level. Furthermore, the Virtual Patient
evaluation questionnaire was found to be a practical, valid and reliable tool for
measuring both the impact on learning and content and design of the Virtual Patient
module. The focus group provided further insights into why students found the
Virtual Patient module to be a valuable learning resource. It supported learning
through (i) engagement, (i) interaction and (iii) participation in a module that

students recognised as (iv) relevant and (v) reliable.
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5.4  Virtual Patient and Clinical knowledge gain

5.4.1 Introduction

In order to determine whether completion of the online Virtual Patient module
improves students’ short-term and long-term knowledge and how this is influenced
by the instructional methods used, answers to a pre and post module MCQ and PBL
question on child abuse in the End of Year paediatric examination were analysed.
This evaluation addressed level 2 of Kirkpatrick’s Learning Evaluation Model. The
results show that students who completed the Virtual Patient module scored higher
on the post module MCQ, remembered information better when it was presented
through auditory and visual means and performed better in the End of Year child

abuse PBL, than did students who were exposed to the traditional curriculum only.

5.4.2 Academic strength and learning

Completion of the Virtual Patient module required students to engage in their own
self-directed learning. Therefore, it is possible that academically weaker students
may have been disadvantaged, as they may not have had the skills necessary to
engage effectively in self-directed learning. However, academically low and high
performing students demonstrated similar short-term knowledge gains, with mean
MCQ scores increasing from 57% to 67%. Although academically stronger students
were more likely to participate in the Virtual Patient module, multiple regression
analysis showed that even after controlling for academic strength, completion of the
module still had a significant effect on PBL scores. Child protection is a particularly
difficult subject to teach. However, by presenting information in an interactive
module with opportunities for feedback and self-assessment, it may, compared to
passive learning methods, help students of all academic abilities gain and reinforce

knowledge.

5.4.3 Instructional method used

Problem-based learning scores for the End of Year child abuse examination question

and post module MCQ scores were significantly higher for information that was
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presented through video scenarios than for information presented through text only.
This suggests that the video scenarios stimulated cognitive processes more. This
finding is in accordance with Mayer’s multimedia principle of learning, and supports
previous published research by Balslev et al., which demonstrated how the limited
capacity of human working memory could be expanded by the use of visual and
auditory information.”! This finding has implications for future Virtual Patient design
and development and shows that learning is influenced not just by content but also

instructional methods.
5.4.4 Virtual Patients compared to traditional curriculum

Students who completed the Virtual Patient module had statistically significant
higher scores on the End of Year child abuse PBL question than did students who
completed the traditional curriculum alone. There are several possible explanations
for this finding. As previously highlighted in subsection 6.2.4, students have limited
exposure to child protection cases during the course of their clinical training.
Therefore, it is likely that students, who chose not to participate in the module, did
not have the opportunity to learn from an actual child protection case during the
paediatric course. For those students, who had the opportunity to learn from a case, it
is unlikely, given the brevity of available clinical time, that they were able to follow
the patient’s story from initial presentation to subsequent management. Therefore,
opportunities to maximise the learning potential of the case may have been lost.
Students exposed to the traditional curriculum alone had the opportunity to complete
a camptasia lecture online and attend a problem-based learning session incorporating
child protection. However, one of the main disadvantages of paper-based cases is
that they do not realistically simulate the challenges of problem solving in the
clinical environment. 2°® The traditional curriculum may not have supported
understanding and long-term knowledge retention as effectively as did the Virtual
Patient that provided a structured learning experience in a realistic environment. This
supports research by Kamin et al., who demonstrated that learners are better at

retaining knowledge if it is learned in a relevant context.”
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5.4.5 Long-term knowledge retention

In 1885, Hermann Ebbinghaus first described the exponential nature of forgetting i.e.
that forgetting is an expected natural phenomenon.237 Based on Ebbinghaus’ theory
of memory loss, it could have been hypothesised that students in group 1 would have
a greater decline in knowledge over time than students in group 4. However, the
results showed no difference in scores for the End of Year child abuse PBL across
groups. Students who completed the module just before their End of Year exam
scored similarly to students who had completed the module nine months earlier. This
suggests a further advantage of video-based learning modules. How quickly
individuals forget is dependent on a number of factors including the inherent
difficulty of the subject matter, physiological factors, individual differences, time
and its representation. Most factors were outside of the control of the study.
However, the means by which information was represented in the module may have
supported long term knowledge gain and overcome the decline in memory with time.
According to cognitive theory, learners are better at storing and retrieving knowledge
if it is learnt in a relevant context environment similar to the workplace.”*® By
creating a realistic clinical context within a virtual learning environment, learning
and knowledge retention may have been shifted from lower to higher hierarchal

levels.
5.4.6 Conclusion

The findings provide evidence that the use of an online interactive video-based
Virtual Patient module to teach undergraduate medical students about the recognition
and management of suspected child abuse can support student learning and long-
term knowledge retention. Video based learning may promote more effective
knowledge gain than text based learning. Teaching about child abuse through virtual
means can serve to complement traditional clinical teaching by providing structured
educational encounters to important cases which students may not have the

opportunity to learn from during the course of their clinical training.
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5.5  Virtual Patients and professional identity
5.5.1 Introduction

Medical professionalism is comprised of a set of values, behaviours and relationships
that underpin the social contract between the public, the medical profession and
doctors. 2° In order to determine whether the Virtual Patient module has a role to
play in the development of students’ professional identities, Basic Specialist Trainees
were first asked to validate pre-set answers to professional dilemma scenarios in the
module and, secondly, undergraduate students’ responses to the scenarios were
analysed to determine whether written feedback helps them learn about professional

norms and change their behaviour.
5.5.2 Professional norms

Previous studies have found that faculty often disagree as to what constitutes
professional and unprofessional behaviour.'”*'7* The main character in the videos
used in this study was a paediatric doctor in the early stages of her postgraduate
training. Having completed their internship, Basic Specialist Trainees have one to
two years’ experience in paediatrics, so they are at a similar stage in training to the
main character. The dilemmas that she faces in the module were developed to reflect
those that trainees might encounter early in the course of their training. All but one
postgraduate traince chose the ‘ideal’ answer on their first attempt to all three
professional dilemma scenarios. It was therefore considered that the response of
postgraduate trainees provided validation of the ‘ideal’ answers developed by

academic staff and agreement regarding perceptions of professional norms.
5.5.3 Professional development

Previous research studies have indicated that what students view as professional or
unprofessional behaviour varies by stage of training. 20 The development of
professional values and the understanding of professional norms is a process which
extends from medical school right through to clinical practic«::.]3 ? Although students

completing their paediatric rotation have several years experience in the clinical

169



setting, they have limited experience of working as a professional. The finding that
students often took several attempts to reach the ideal answer compared to

postgraduate trainees who have more experience was not surprising.

5.5.4 Role of feedback in developing professional identities

During the module there was a statistically significant decrease in the number of
attempts required by students to reach the ‘ideal” answer. There are several possible
explanations for this. Firstly, it could be due to the different nature of each dilemma.
Schuwirth proposes that professional behaviour, like problem-solving ability, is
highly content and context-speciﬁc.147 However, unlike most previous studies using
individual vignettes describing professional dilemmas, those in the Virtual Patient
module were connected and progressed logically. So it can be argued that response
variations were not due to context or setting changes, as these remained stable.
During the module, students received immediate feedback on their selected answers
to professional dilemmas. The feedback was specific, giving an explanation of why
their chosen answer was ideal or not. It can be argued that by providing students with
written feedback during the module, students learned about professional norms and

applied this knowledge to subsequent scenarios.

5.5.5 Conclusion

Postgraduate trainee responses provided validation of the ‘ideal’ answers to
professional dilemma scenarios in an online video-based Virtual Patient module and
agreement regarding perceptions of professional norms. By providing students with
written feedback during the module, they learned about professional norms and

applied this knowledge to subsequent scenarios.

5.6 Virtual Patients and Reflective Practice

5.6.1 Introduction

In recent years, reflection has become an increasingly important part of

undergraduate medical training. Reflective capacity is an essential characteristic of
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professionally competent clinical practice. However, for reflection to become an
integral part of medical training and education, we need firstly to understand how to
structure opportunities for reflection, we need secondly to encourage students to
engage deeper with the reflective cycle and finally we need reliable and valid tools to
measure reflective ability. To date, limited instruments are available. The majority of
published studies describe the use of a variety of critical incident reports,
questionnaires, essays and reflective portfolios. However, the author was aware of no
reports on the use of a semi-structured, observer-rated instrument to measure

responses to reflection evoking videos within a Virtual Patient module.

In order to answer research question 2.4, 'Do Virtual Patients promote reflective
practice?', a semi-structured, observer-rated instrument was adapted and used to
measure the reflective ability of students by analysing their responses to reflection
evoking scenes within the Virtual Patient module. The findings demonstrated that the
instrument could be adapted for measuring student responses to reflection evoking
scenes, that the instrument has acceptable psychometric properties and that guided

reflection can promote deeper engagement with the reflection cycle.

5.6.2 Reflection on experience

Aukes et al. define three cognitive emotional levels of a reflective practitioner:
Reflection in action, reflection on action and reflection on experience.241 They define
personal reflection as ‘The exploration and appraisal of one’s own and others’
experiences, thus clarifying and creating meaning for the benefit of balanced
functioning, learning and development’. All three are required in order to function
effectively and efficiently as a healthcare professional. Reflection on experience or
personal reflection is the key to acquiring and maintaining balanced professionalism
across the continuum of medical education.”*? Attempting to measure any one of
these levels is challenging. However, reflection on experience remains the most
difficult construct to measure and is the most under-studied. During their
undergraduate education, students have limited insight into the realities of working
as a doctor. Therefore, their experiences and opportunities to reflect personally on

those experiences are narrow.
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Many authors have attempted to overcome this problem and encourage reflection on
experience through the use of written scenarios describing potentially challenging
situations that students may encounter as junior doctors.'” However, written
scenarios are limited. They are limited to the extent that they are able to replicate the
actual clinical environment, the personalities involved, the interactions between
people, the complexity of patient care and the effects of unspoken words or actions.
Technological advances and the use of digital media ofter opportunities to overcome
these challenges and open doors for students. Technology now enables students to
become part of the hidden world that takes place on wards and in corridors, where
doctors and healthcare professionals struggle to deal with, and learn from, the

multitude of personal and professional challenges they face.

An average of 78% of students in this study documented their reflections in response
to the video scenes, with a mean score of 4 for the five reflection scenes. This
compares favourably to the scores achieved by Boenick et al."”! Providing students
with opportunities to reflect personally on authentic replications of hospital life
within a video-based Virtual Patient module, can not only facilitate personal
reflection but may also motivate students to engage in reflective practice. This
provides further evidence that the use of interactive digital storytelling not only

increases student engagement but also increases the depth of reflection.”*?
5.6.3 Additional factors influencing student reflections

Although the average number of student reflections was high at 3.97, students were
less likely to reflect as they progressed through the module. The time taken to
complete the module may have accounted for students not attempting all the
reflective scenarios. Boenink et al. suggest that circumstances may influence
students’ reflection scores.”®! Although not statistically significant, the authors found
that students’ post test scores for a semi-structured questionnaire on reflection-
evoking case vignettes were slightly lower than pre-test scores. The authors
speculated that student fatigue might have accounted for these differences.'”" In this
study, although, there was a statistically significant decrease in reflection scores as

students progressed through the module, the lowest score was for scene 4, suggesting
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that the content of the scene, rather than fatigue, may have had more influence on

students’ motivation to reflect.

An alternative explanation could be that students may have reflected privately but
did not wish to document their reflections. This explanation is supported by the
finding that there was no statistically significant difference between reflectors and
non-reflectors in response to the questionnaire statement ‘the module helped me to
reflect on professional issues’. This suggests that even though non-reflectors did not
document any written thoughts, they still reflected on the scenes. This supports
previous published research by Grant et al. who suggest that many students perceive
themselves to already be reflecting and that the written process may not align with
their preferred learning style.'®® Vivekananda-Schmidt et al. suggest that student
concerns regarding privacy and uncertainty about who might read their reflective
accounts may impact upon what students chose to reflect upon.244 In the present
study, all data were anonymised and did not contribute towards students’ formative
or summative assessment. It was unlikely that concerns regarding privacy would
have influenced students’ decisions to document their reflections. It seems more
likely that they may have reflected, but this was not detected by merely assessing
their written responses to the reflective scenes and perhaps group discussion may

have aligned more with the learning preferences of the Net Generation™*
5.6.4 Gender and reflection

There was no gender difference found between students who documented reflections
(reflectors) and students who failed to document any reflections (non-reflectors).
This supports previous published research by Carr & Carmody.'” However, among
the reflectors, females demonstrated higher reflective scores than males in response
to all five reflective scenarios. This difference was statistically significant in
scenarios 3 and 4. Amy, the lead character in the module, represents a female
paediatric trainee doctor. It may be that female respondents were better able to relate
to Amy, particularly in scenarios 3 and 4 where she has a particularly difficult
encounter with the mother of the child and in scene 4 where her male consultant
subsequently reprimands her for her handling of the encounter with the mother.

These findings support previous published research by Boenink et al, who found that
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female students gained higher scores on reflection than did male students in response

to paper based vignet’tes.191
5.6.5 Academic performance and reflection

There was no difference in academic performance between reflectors and non-
reflectors. However, academically higher performing students scored higher than
academically weaker students, although this only reached statistical significance in
scene 4. This supports previous published studies. Lew et al. studied the reflection
journals of 690 first-year applied science students.?*’ The authors found that self-
reflection on how and what students have learned leads to a small improvement in
academic outcome. Deep approaches to learning are more likely to occur in
association with reflective practice.195 Moon states that the iterative process involved
in reflection may be key to transitioning from a surface towards a deeper approach to
learning. **® Since deep approaches to learning are associated with improved
academic performance, it is not surprising that academically higher performing

students engaged in deeper reflection.
5.6.6 Degree status and reflection

Older students and students who had completed a degree prior to entering medical
school were significantly more likely to document their reflections. This supports
previous published research by Fanning and Chadwick that found graduate entry
students to be reflective learners'®®, and supports the idea that reflection is a
developmental process that improves with age and experience. In the current study,
postgraduate students had higher overall reflective scores compared with
undergraduate entrants. This difference reached statistical significance for three of
the five scenes. The findings support previous published research and can be
explained by several possible reasons.'” Postgraduate students may be more familiar
with reflection, having recognized the benefits of reflective practice during previous
degrees. They may already have experience in the workplace and have used
reflection to learn from experience in previous employment. Finally, postgraduate
students are generally older than undergraduates and the higher scores achieved may

reflect a maturational effect for older learners to reflect more deeply.
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5.6.7 Guided reflection

In the literature, there are descriptions of several reflective models that have been
developed to help facilitate the reflective process. However, a review by Sanders et
al. in 2009 identified only one study comparing different approaches to fostering
reflection. Baernstein et al. conducted a randomised control trial to determine
whether writing, one-to-one interviews or a combination of these interventions
effectively elicited reflection on professional issues for undergraduate medical
students.'®* The study found that students explored more professional issues during a
thirty-minute interview than during a writing exercise. However, in everyday
practice, with limited resources, constraints on available faculty time and increasing
student numbers, opportunities to conduct one to one interviews with students is not
feasible. Mann et al. recommends that learners be given a structure to guide the
complex process of reflection.'” However, according to Sandars, there are
significant workload implications for the introduction of guided reflection in any

. 24 . ) .
curriculum.?*? Therefore, a more practical solution is needed.

At the start of the Virtual Patient module all students were informed about the nature
and value of reflective practice and the influence it has on learning. Students in
group A were prompted to reflect by the use of an open ended question only.
Students in group B were given prompts or headings, based on the elements of
professionalism endorsed by the American Academy of Paediatrics, which made

explicit the components of critical reflection to be explored. 219

The number of reflectors and non-reflectors was the same for the two groups.
However, in all scenarios, students who had received guidance scored higher than
students who had not, the difference being statistically significant in four scenarios.
This provides clear evidence that students’ ability to engage in deeper reflection can
be facilitated by the use of written guidance in a virtual learning module. However,
although facilitating reflection through guidance may improve reflective ability, it
may not encourage students who do not have a natural tendency to reflect to engage
in the reflective process. This supports the notion that the ability but not the tendency

to reflect is amenable to intervention.
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5.6.8 Reliability and construct validity

The inter-rater reliability for all five scenarios was good at > 0.8, providing good
evidence that the reflective passages were consistently rated appropriately. The
strong correlations between all five scenarios and between the overall score and
different perspectives support the internal validity of the instrument. Female
students, students who had completed a previous degree and academically stronger
performing students had higher reflective scores, supporting the construct validity of

the instrument.
5.6.9 Correlation between videos

Higher correlations for the video base reflection scenes were found than those found
by Boenink et al. in 2004."°! In that study, written case-vignettes were used. The
correlation between scores for cases 1 and 2 was 0.35 and for cases 3 and 4 was 0.41.
In the current study, the correlation between overall reflection scores for the five
reflection scenes in the Virtual Patient module was 0.5-0.7. The findings of higher
correlations between reflection scenes may be because the video scenarios are all
interlinked and logically progress from one scene to another, unlike the study by
Boenink et al. where the content of the case vignettes is unrelated.'”! In contrast, as
the story unfolds in the Virtual Patient module, students are able to continually
reflect back on previous scenes and relate them both to the current scene and the

overall story.

5.6.10 Correlation between the different perspectives and overall

reflection scores

Correlations between the different perspectives and overall reflection score were
positive except for personal feelings. This is not surprising, as students who
mentioned personal feelings often just expressed their immediate emotional response
to the scene with no further exploration of perspectives or balancing of opinion. The
perspectives mentioned by students differed for each reflection scene, as the scenes
differed in the order of importance and number of possible perspectives. For

example, in reflection scene 1 involving the Radiology Consultant and Amy,
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important perspectives were those of doctor, ethical, educational and health
professional. In contrast, in reflection scene 2, involving the mother and the
consultants, important perspectives were ethical, family, health professional, legal,
medical and patient. Overall, the health professional perspective was the leading
perspective mentioned either once (average of 37 times in each scene) or extensively
(average of 7 times in each scene), followed by doctor perspective and
professionalism. The perspectives of doctor and professionalism were mentioned at
least once, an average of 32 and 34 times, respectively, in each scene. However, only
professionalism consistently correlated with a high overall score, with doctor and
health professional correlating moderately to strongly. The fourth most common
perspective mentioned was personal opinion, which had a weak to moderate

correlation with the overall score.

5.6.11 Conclusion

A semi-structured, observer-rated instrument developed to measure reflection on
professionalism in medical practice can be adapted for measuring student responses
to reflection evoking video based scenes within a Virtual Patient module and has
acceptable psychometric properties. Female students, academically higher
performing students and postgraduate students are more likely to engage in deeper
reflection. Facilitating reflection through guided reflection improves reflective ability
but may not encourage students who do not have a natural tendency to reflect, to

engage in the reflective process.

5.7 Limitations of the study

Apart from the postgraduate trainee evaluation, all studies described were conducted
at a single institution. This may limit generalisation of findings. However, the sample
size was large, covered a broad age range, was made up of both graduate entry and
undergraduate students, and represented a diverse range of nationalities. Therefore, it
can be argued that the cohort was representative of many medical schools across the

country.
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The assessment of the current undergraduate curriculum was limited to a quantitative
review of student logbooks. Further qualitative research may have contributed more
information about why students were not gaining exposure to essential cases during
their paediatric rotation. However, as outlined above, the factors that influence case
availability have previously been described in the literature and the purpose of the
review was not to contribute further to this research, but to determine those essential
cases that are known to present infrequently in clinical practice and should be

addressed in the Virtual Patient module.

A further limitation of the study is that only one area i.e., the recognition and
management of child abuse was studied. However, the concept of integrating clinical
knowledge, the teaching of professionalism and the promotion of reflective practice

into a single module can be adapted for any clinical case.

The Virtual Patient evaluation questionnaire was developed to evaluate students’
opinions of a single module concerned with the recognition and management of
suspected child abuse. Many of the items are module specific. However, a variety of
sources were used to generate the items for the questionnaire, including previous
qualitative research concerning a different Virtual Patient module. Therefore, it can
be argued that the questions can be modified to suit future Virtual Patient modules by
adjusting module specific questions, while still maintaining the structure and content

of the questionnaire.

Although there was a strongly positive response to the Virtual Patient module, with
81% of students completing the module online, the study did not provide insight into
why 19% of the class did not complete the module. This would have been an
interesting area for study and may have provided further insight into how to

construct modules that address the learning needs of all students.

The study showed that through feedback students could learn about professional
norms and apply this knowledge to subsequent scenarios. However, this gives no
indication about whether students are able to apply and adapt this knowledge to
future real life clinical scenarios. Similarly, it can be argued that although students

reflected within a Virtual Patient module, they may not engage in reflective practice
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in response to real life experiences. Therefore, although the evaluation did attempt to
address Level 3 of Kirkpatrick’s Learning Evaluation Model, it was limited to
behaviour change that occurred within the module and did not determine if positive

change transferred to clinical practice.

5.8 Conclusion and recommendations for future study

This thesis has demonstrated a need to augment the traditional undergraduate
pacdiatric curriculum to ensure all students receive equivalent educational
experiences. Although, there are several different approaches that could be
considered, in an effort not to move clinical teaching further away from the bedside
and actual clinical practice, the author explored the development of and evaluation of
an online video-based Virtual Patient to support not just student learning, but also

professional development and reflective practice.

By triangulating the findings from three separate evaluations, the study found that
students viewed the Virtual Patient as an acceptable and valuable learning tool. A
practical, reliable and validated tool for assessing the impact of learning and module
content and design was developed. Future studies are needed to determine whether
the questionnaire can be modified to evaluate different modules, by adjusting module
specific questions, while still maintaining the structure and content of the

questionnaire.

In addition, the focus group findings highlighted five factors that influence how
students view Virtual Patients. These factors can be used to inform the development
of future modules and contributes to the growing literature on learner views of

Virtual Patients as an educational resource.

The study showed that Virtual Patients support not just short-term knowledge gain
but also long-term knowledge retention better than the traditional curriculum alone.
This has important implications for clinical practice and supports the development of
future Virtual Patients to augment the delivery of undergraduate education. To
determine whether the findings can be generalised to students in other institutions,

future studies should explore the use of the Virtual Patient in other medical schools
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and with different student cohorts. Furthermore, it was demonstrated that the Virtual
Patient could also be used to support learning at postgraduate level. This provides a
very cost-effective means of developing Virtual Patients and sharing resources.
Future studies may explore further how Virtual Patients can be adapted for use by

multiple learner levels.

It was established that presenting information in video format, where students were
able to interact with the video, had a greater effect on learning than information
presented in text format. This has important implications for the design of future
Virtual Patients and reinforces the importance of the effect of multimedia type used
on learning outcomes and the benefits of integrating videos into Virtual Patient

modules.

It was shown that students’ responses to professional dilemma scenarios could be
improved through the use of written feedback in an online module. Although a
positive effect on behavioural change within a virtual environment was
demonstrated, further research is needed to determine if learning about
professionalism in an online environment generalises to other situations and real life

clinical practice.

Several important findings about the development of student reflective capacities
were demonstrated. Firstly, that it is possible to engage students in reflection while
simultaneously teaching clinical knowledge and positively influencing change in
professional behaviour. Secondly, a validated tool was successfully adapted for
measuring reflective abilities. This tool can be used to assess reflective abilities in
other video-based Virtual Patient modules, thereby providing a valid and reliable
assessment of student abilities. Thirdly, factors that influence students’ reflective
ability were demonstrated. Fourthly, it was shown that it is possible to promote
deeper engagement in the reflective cycle by the use of guided reflection. Finally, it
was demonstrated that although guided reflection improves students’ ability to
reflect, it may not encourage students who do not have a natural tendency to reflect,

to engage in the process.
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In this study, several advantages of the use of video-based Virtual Patients to teach
students about the recognition and management of suspected child abuse were
shown. However, the results of the student logbook review illustrated that there are
numerous other cases to which students do not gain exposure in clinical practice.
Future studies should determine if Virtual Patients could similarly support learning
about a variety of different clinical cases while simultaneously supporting the

development of students’ professional identities and reflective abilities. .

5.9 Summary

The research reported here was designed to determine whether (i) current
undergraduate training in paediatrics is adequate in the area of child abuse or
whether there is there a need to supplement it to ensure that all students receive an
equivalent educational experience and (ii) whether Virtual Patients provide an

effective learning tool in this area of undergraduate education.

Using a mixed methods approach in 181 undergraduate medical students and 25
postgraduate trainees, it was established that the current curriculum did not provide
adequate exposure to essential infrequent cases in clinical practice and all students
were not receiving equivalent educational exposure. In order to address this deficit, a

new approach was developed and assessed.

A Virtual Patient module was developed de novo and this proved to be an acceptable
learning tool. A new measure developed for evaluating its impact was found to be
practical, reliable and valid. Compared to the traditional curriculum alone,
undertaking the new module significantly improved short-term learning and long-
term knowledge retention. Providing students with written feedback during the
module improved their learning about professional norms and their ability to apply
such norms to clinical scenarios. A semi-structured, observer-rated instrument was
shown to have acceptable psychometric properties as a measure of students’
responses to videos designed to evoke reflection. Female, postgraduate and
academically higher performing students were significantly more likely to engage in

deeper reflection. Guided reflection improved students’ ability to reflect, but may not
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encourage students who do not have a natural tendency to reflect, to engage in the

process.
In conclusion, the new Virtual Patient module was an acceptable learning tool for

improving clinical learning while simultaneously promoting the development of

professionalism and reflective abilities in undergraduate medical students.
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Appendix 1

INFORMED CONSENT FORM FOR ONLINE VIRTUAL PATIENT MODULE

The Virtual Patient Project

Contacts: Dr Michelle McEvoy, The Children’s University Hospital, Temple Street,

Dublin

1. drmichellemcevoy@gmail.com. & Prof Geraldine MacCarrick,

Department of Medical Education, RCSI, Dublin

By clicking on the icon below, you will be acknowledging that you have been
given the following information with respect to your participation as a volunteer
in a research project being conducted by Dr Michelle McEvoy.

Purpose of the study: This project seeks to research how Virtual Patients
can be used as an educational tool to enhance learning at both an

undergraduate and postgraduate level.

Procedures to be followed: You will be asked to complete the online Virtual
Patient module. Your interaction with, and responses to, the module content
will be analysed as part of the educational research project. The unique
username and password which you have been issued will ensure your

anonymity.

Participation is voluntary: Your participation in the online Virtual Patient

module is voluntary. You are free to leave the module at any time.

Discomforts and risks: There are no known discomforts or risks. The online

Virtual Patient module will not form part of your assessment in paediatrics.

Benefits to me: The Virtual Patient has been developed to help improve your
educational experience in paediatrics. We hope that your participation in this
self directed learning module will help you learn not just clinical knowledge,
but also enable you to explore and reflect upon the many professional

difficulties that you may encounter when dealing with cases of suspected

child abuse.
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o Benefits to education: Research in this area is relatively new. Your
participation will help contribute to research informed practice on the use of

Virtual Patients in undergraduate education.

e Statement of confidentiality: Every attempt will be made to ensure
confidentiality. Only the researchers will have access to your anonymised

responses. They will be stored on a password-protected database.

1. I confirm that I have read and understand the information sheet for the
above study.

2. I understand that my participation is voluntary and that I am free to
withdraw at any time without giving reason.

3. Tagree to my responses being analysed as part of an educational research
project.

4. Tagree to the use of anonymised quotes in publications.

Please CLICK HERE to enter the online Virtual Patient module
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Appendix 2
INFORMED CONSENT FORM FOR FOCUS GROUPS

The Virtual Patient Project

Contacts: Dr Michelle McEvoy, The Children’s University Hospital, Temple Street,

Dublin

1. drmichellemcevoy@gmail.com. & Prof Geraldine MacCarrick,

Department of Medical Education, RCSI, Dublin (Supervisor)

This is to certify that I, , have been given the
following information with respect to my participation as a volunteer in a
research project being conducted by Dr Michelle McEvoy.

A focus group interview brings together a small group of people to ‘focus in’ on one
topic that is of interest to a researcher. Focus groups enable a trained facilitator to
utilise the dynamics of the group to discuss topics in depth; the views of all the
participants can be considered. The interaction among people in the group is one of
the most important parts of the process.

Purpose of the study: This project seeks to research how Virtual Patients
can be used as an educational tool to enhance learning at both an

undergraduate and postgraduate level.

Procedures to be followed: You will be asked some questions and can
answer and discuss these questions with others in the focus group. The
session will last one hour and will be tape recorded. We will transcribe the
tape recordings, removing any identifying information such as individual
names and then will destroy the tapes. These are standard procedures for

focus groups.

Participation is voluntary: Your participation in the focus groups is
voluntary. You may decline to answer any or all questions, and you are free

to leave at any time.

Discomforts and risks: There are no known discomforts or risks. Focus
group participants will also be asked to respect each other’s anonymity. The
facilitator will remind participants that the discussion is confidential and that
the specifics of the discussion or individuals involved should not be disclosed

outside the session.
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Benefits to me: The focus group provides an opportunity for you to give
your opinion about whether completion of the Virtual Patient was a valuable
learning experience for you, and to share your ideas and perceptions about

how future educational tools can be enhanced.

Benefits to education: Research in this area is relatively new. Your
participation will help contribute to research informed practice on the use of

Virtual Patients in undergraduate education.

Alternative procedures which could be utilized: In case you arc not
comfortable speaking in groups, we have provided a written “focus group
follow-up” sheet which you can complete in private and return to the research
team instead of participating in the focus group. You need not speak during
this meeting, and can leave at any time, taking the “follow-up” sheet with

you.

Time duration of the procedures and study: The focus group lasts one
hour. If people wish to continue the discussion longer than one hour, we will
continue but also provide the opportunity for participants to leave after one

hour.

Statement of confidentiality: Every attempt will be made to ensure
confidentiality. Only the researchers will have access to the audiotapes. Once
there are transcribed all identifying information from the participants will be
removed. Once identifiers have been removed, the only individuals who
could identify your information are those who participated in this focus group

with you.

5. 1 confirm that I have read and understand the information sheet for the
above study and have had the opportunity to ask questions.

6. I understand that my participation is voluntary and that I am free to
withdraw at any time without giving a reason and without any personal

consequences.
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7. 1agree to the focus group being audio recorded

8. Tagree to the use of anonymized quotes in publications

Name of Participant Date Signature

Name of Researcher Date Signature

If you have any questions about the focus group or the project in general, please feel
free to contact:
Dr Michelle McEvoy at drmichellemcevoy(@gmail.com

The Virtual Patient Project
Focus Group Follow-Up
If there is anything you wish to add to the focus group discussion, please feel free to
write that information below or on a separate sheet, making sure that any separate

9

sheet is headed “Focus Group Follow-Up.” Please do NOT provide your name or
any other identifying information in this follow-up. Follow up sheets should be
addressed to Dr Michelle McEvoy and left in my mailbox in George’s Hall or mailed

to:

Dr Michelle McEvoy, Paediatric Clinical Lecturer, The Children’s University
Hospital, Temple Street, Dublin 1

If you have any questions about the focus group or the project in general, please feel
free to contact:

Dr Michelle McEvoy at drmichellemcevoy@gmail.com
The topics covered in the focus group session were approximately as follows:

2R

YOUR FOLLOW-UP COMMENTS:
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Appendix 3

Royal College of Surgeons in Ireland

The Research Ethics Committee

121 St. Stephens Green, Dublin 2, Ireland.

Tel; +353 1 4022373 Fax: +353 1 4022449 Email; recadmin@resi.ie

Dr. David Smith, Acting Chair
Ms. Stephanie O'Connor, Convenor

Royal College of Surgeons in'lreland

Coldiste 13{oga na Mdinled in Eirinn

20" October, 2010

Dr Michelle Mary McEvoy,
Apartment B4,
Chapelgate,

Drumcondra,

Dublin 9

Ethics Reference No: | REC588

Project Title: | Evaluation of Virtual Patients

Researchers Name: | Dr Michelle Mary McEvoy

Other Individuals Involved: | Professor Geraldine MacCarrick, Medical Education, RCSI.

Professor Alf Nicholson, Paediatrics, RCSI.

Dear Dr Michelle Mary McEvoy,
Thank you for your Research Ethics Committee (REC) application.
We are pleased to advise that ethical approval has been granted by the committee for this study.

This letter provides approval for data collection for the time requested in your application and for an
additional 6 months. This is to allow for any unexpected delays in proceeding with data collection.
Therefare this research ethics approval will expire on 20th April, 2013.

Where data collection is necessary beyond this paint, approval for an extension must be sought from the
Research Ethics Committee.

This ethical approval is given on the understanding that:

e All personnel listed In the approved application have read, understand and are thoroughly familiar
with all aspects of the study.

s Any significant change which occurs in connection with this study and/or which may alter its ethical
consideration, must be reported immediately to the REC, and an ethical amendment submitted
where appropriate.

We wish you all the best with your research.

Yours sincerely,

o

PP Ms. Stephanie O’Connor (Convenor)
Dr David Smith {Acting Chair)

1810-2010

St Steohen's Green
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Appendix 4
Virtual Patient presentations, publications and awards

* McEvoy M, Butler B, MacCarrick G. Teaching professionalism through
virtual means. Clinical Teacher 2012, 9(1): 32-36

* McEvoy M, Butler B, MacCarrick G, Nicholson AJ. Virtual Patients: An
effective educational intervention to improve paediatric Basic Specialist
Trainee education in the recognition of suspected child abuse? Ir Med J 2011;
104(8): 250-252

*  McEvoy M, Butler B, Higgins S, Nicholson A, MacCarrick G. Teaching and
learning about child abuse: The impact of an online multimedia Virtual
Patient module on student learning. I

Irish Network of Medical Educators Meeting 2011
Irish Paediatric Association Meeting (Oral Presentation) June 2011

*  McEvoy M, Nicholson A. Student Case Exposure: Do we need to case-mix
it up? Irish Paediatric Association Meeting (Oral Presentation) June 2011

* McEvoy M, Butler B, Higgins S, Nicholson A, MacCarrick G. Teaching and
learning about child abuse: Student evaluation of an online interactive Virtual
Patient module. Irish Network of Medical Educators Meeting 2011

* McEvoy M, Nicholson A. Virtual Patients: An effective educational
intervention to improve Senior House Officers’ education and training in the
management of suspected child abuse? European Academy of Paediatrics
Meeting (Poster presentation) October 2010

*  Winner of Irish Network of Medical Educators’ Best Poster Prize 2011

* Awarded educational grant from National Academy for Integration of
Research, Teaching and Learning (NAIRTL) 2010

e Shortlisted candidate for the 2011 Jennifer Burke Award for Innovation in
Teaching and Learning (Irish Learning Technology Association and Dublin

City University)
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