1 NICE Shared Learning Entry

The information for the NICE Shared Learning entry came from a section of a thesis. The relevant chapter is reproduced below. 
1.1 Introduction

The previous four chapters have each explored a particular domain of the 7Is Framework or level of the Kirkpatrick framework.   In order to address the objective of this thesis “What are the principle components of an evaluative framework to assess an audio-visual e-learning intervention?” a test of the conceptual framework was needed. This chapter examines the use of the 7Is Framework in evaluating a purpose designed audio-visual learning intervention designed to improve junior doctors’ management of the feverish child (Figure 7.1). 
Figure 1‑1 Overall construct of the thesis
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1.2 Methodological Approach

1.2.1 Study Design

The gold standard approach to assessing the effect of an intervention is the Randomised Control Trial (RCT), with the use of meta-analysis if multiple studies exist Harbour 2001. For educational initiatives the importance of a control group in demonstrating effectiveness and reducing type 1 errors has been demonstrated Perneger 2002. RCTs have shown significant differences in performance following a focused educational intervention in single centre Lee 2012 and in cluster designs Vivekananda-Schmidt 2005
The RCT in medical education has, however, been a complex undertaking, in part due to the interplay of the various requirements for ensuring validity, as discussed in Chapter 2. Some educators who feel the difficulties of ensuring validity and reducing bias mean RCTs are not necessarily a useful approach (Norman 2003). Norman felt the large amount of variance in learning effects would be obscure any positive effects and concluded:

 “It is not that randomised trials are not possible to do on educational interventions; it is that they are not worth the effort involved in doing them”. 

One of the practical difficulties is obtaining sufficient numbers of participants within a defined period of time. Unlike a trial of a medication, which could run until the number of participants to meet the power calculation have been recruited, waiting in an education study is a confounder in itself. Participants enrolled in the control arm may learn through simple immersive experience or via other non-study related interventions if months or years are taken to recruit suitable numbers. 
The before-and-after study is a methodology that allows for the introduction of a specific intervention at a set time point across a group of participants and the effects to be evaluated.  Also as the validity of the measures under investigation are not clear the before-and-after design allows for this analysis to be undertaken. As a controlled trial requires the outcome measures to be valid this justifies not employing a controlled before-and-after group study (Cochrane reviews 2007). Problems with before-and-after studies are recognised and include maturation, reactive and regressive effects. These issues are pertinent to any practice changing intervention and are acknowledged as limitations (table 7.1). 
Table 1‑1 Limitations to Before and After Studies
	Effect
	Description

	Maturation Effect
	The population improve in skill and confidence between before and after testing independent of the intervention

	Reactive Effect
	The testing, especially prior to the intervention, itself educates the respondents

	Regression Effect
	The post-test analysis forces the participant to reflect on their practice to an extent which changes their attitudes or perceptions. 


The chosen study design was therefore a before and after using outcome domains as per the 7Is Framework (figure 7.2). 

Figure 1‑2 general structure of before and after study
[image: image2.jpg]Improvement:
Post-intervention outcomes

Pre-intervention Intervention Post-intervention
Ideation: Ideation:
Demographics and Perceptions of knowledge
= Attitudes and Experience of Product
2 CIJ
8 o0
£ 3| | Integration: Knowledge © Integration: Knowledge
g T | | Pre-intervention —Z Post-intervention
= 3| | knowledge tests = knowledge
2e [
= —
©
< 2 (25
5 E Integration: Behaviour (o]0] Integration: Behaviour
g £ Case note review (= Case note review
= c
o g Implementation: | - Implementation:
‘8 9| | Pre-intervention © Post intervention adherence to
§ =|| adherence to guidelines ()] guidelines
IS} 1
E Ll
=

Improvement:
Post-intervention outcomes





1.2.2 The intervention

It was not the purpose of the study to specifically evaluate a particular intervention rather to test the proposed framework and its components. E-learning is a heterogenous term but generally describes learning mediated by technology, such as the World Wide Web and multi-media based computer applications (Kim 2006). For the purpose of this thesis the term e-learning will be applied to the intervention as it is an online resource which can be accessible to the learner at their own convenience. A complex e-learning tool could have had a variety of influences on those undertaking the package. In order to reduce the range of potential effects the package was designed to be as focused as possible i.e. one particular methodology in a specific format.
The focus of the educational intervention was improving knowledge and use of the “National Institute for Health and Clinical Excellence Feverish Illness in Children: Assessment and initial management in children younger than 5 years” Guideline (NICE 2007). Specifically the guideline contains a Traffic Light Table (figure 7.3) guiding the approach health care professionals should take when managing a child with a fever of uncertain source. The traffic light table contains 5 domains (Colour, Activity, Respiratory, Hydration and Other) which are derived from clinical examination of the patient. These domains are separated into three risk categories. The guidelines suggest sending patients home (with safety net advice) if in Green, obtaining the opinion of a paediatrician for those in Red and doing either for those in Amber. 

The range of signs and symptoms within the table enables specific education on these points to be delivered with the binary decision tree for those in Green and Red allowing objective knowledge testing. Furthermore the diverse and subjective nature of the some of the clinical signs (e.g. “responds normally to social cues”) lends itself very well to teaching via video cases. 

The e-learning intervention itself was designed as a traffic light table page with a short introduction to the background of the guidelines. For each of the 5 domains and the three risk categories there was a video describing the features within that box. For example clicking on “Activity Green” would reveal a short video sequence demonstrating children responding normally to social cues, being content and smiling etc. 

Table 1‑2 the NICE Feverish Illness in children Traffic Light Table
	
	GREEN
	AMBER
	RED

	Colour
	Normal Colour
	Pallor Reported
	Pale/Mottled/Ashen Blue

	Activity
	• Responds normally to social cues 

• Content/smiles 

• Stays awake or 

awakens quickly 

• Strong normal cry/ 

not crying 


	• Not responding 

normally to social cues 

• Wakes only with 

prolonged stimulation 

• Decreased activity 

• No smile


	• No response to 

social cues 

• Appears ill to a 

healthcare professional 

• Unable to rouse or 

if roused does not 

stay awake 

• Weak, high-pitched or 

continuous cry 

	Respiratory
	
	• Nasal flaring 

• Tachypnoea: 

– RR > 50 breaths/minute 

age 6–12 months 

– RR > 40 breaths/minute 

age > 12 months 

• Oxygen saturation 

≤95% in air 

• Crackles 
	• Grunting 

• Tachypnoea: 

– RR > 60 breaths/minute 

• Moderate or severe 

chest indrawing 



	Hydration
	• Normal skin and eyes 

• Moist mucous 

membranes 


	• Dry mucous membrane 

• Poor feeding in infants 

• CRT ≥3 seconds 

• Reduced urine output 
	• Reduced skin turgor 



	Other
	• None of the amber or red symptoms or signs
	• Fever for ≥5 days 

• Swelling of a limb 

or joint 

• Non-weight bearing/ not using an extremity 

• A new lump > 2 cm 


	• Age 0–3 months, 

temperature ≥38°C 

• Age 3–6 months, 

temperature ≥39°C 

• Non-blanching rash 

• Bulging fontanelle 

• Neck stiffness 

• Status epilepticus 

• Focal neurological signs 

• Focal seizures 

• Bile-stained vomiting


The e-learning package contained a home page (figure 7.4) with general information on the study and tabs for pre-learning, the learning module, post learning and administrative button (“Your account”).
Figure 1‑3 Screen shot of the e-learning package.
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Access to the learning module and the post learning was not possible until the previous section had been completed (each of the sections is shown in table 7.3.) The administrative button allowed the password to be changed and an individualised map of progress through the website displayed. A time stamp was attached to each phase to mark the users entry into that section. Metrics to record time within a section are meaningless as there is no way of recording activity while viewing the website. For example if a user was to log on and open the pre-learning but then look at a different website or move away from the computer there would be no way of knowing this. Time stamps were therefore only taken for commencing each of the three sections. 

Table 1‑3 Components of the E-learning Intervention
	Section
	Category
	Content

	Pre-learning
	Questionnaire 
	Demographics

Knowledge

Satisfaction

	
	Knowledge
	Video tests 1-10

MCQs 1-10

	Learning Module
	

	Post Learning
	Questionnaire
	Knowledge

Satisfaction

	
	Knowledge
	Video Tests 1-10

MCQs 1-10


1.2.3 Data Collection
1.2.3.1  Ideation
The questions used for the in the pre and post learning questionnaire to assess ideation can be found in the appendix. Three themes were used to examine ideation: Demographics, Knowledge and Satisfaction.

i) The demographic questions, as well as determining experience as a clinician, included a question on whether the participant had children and whether they had been admitted to hospital. Pilot testing had suggested this increased perceived confidence and competence. As a potential confounder this was felt to be relevant to outcomes of the intervention (literature relating to this could not be found). 
ii) The knowledge questions established current awareness of the NICE fever guidelines and utilised the outcomes from the focus groups performed in Chapter 3 on competence, confidence and safety. This involved 9 questions on the participants self-rated confidence, competence and safety across 3 interactions with a child with a feverish illness: their assessment, investigation and management. An example is shown below:
· How safe do you feel in assessing a child less than five presenting with a history of fever? 

(Assessing means only taking a history and performing an examination)

· How competent do you feel in assessing a child less than five presenting with fever? 

(competence is having the skills to do something with reference to a standard)

· How confident do you feel in assessing a child less than five presenting with fever? 

(confidence in this context means you are comfortable doing something)

The questions above were repeated for investigation and management. A visual sliding scale was created on the website and the participant could move a cursor between 0 and 10. 
iii) Satisfaction questions were taken from Wang 2003’s validation of a questionnaire to determine satisfaction with an e-learning resource. 
1.2.3.2 Integration – Knowledge
The knowledge test took the form of an MCQ and a selection of video clips. The MCQ was based on a selection of questions used in the last five years to assess junior doctors’ knowledge of paediatric emergency care at the Leicester Royal Infirmary. There were 30 stem questions, each with 6 leaves leading to 180 individual questions marked in a true/false format. Cronbach’s alpha, a measure of internal consistency with >0.9 being accepted as excellent, for the questions was 0.972. Cronbach’s essentially determines whether items in a test measure the same concept or construct. 

The video questions were based on short segments of video footage with background clinical information. These two elements together would be enough information to make a global decision on acuity and disposition as per the NICE feverish illness in children guideline. Ideally the video cases used would have been those with very strong agreement by the experts from the study undertaken in chapter 4. This was possible for 5 clips where agreement between the consultants on quality and acuity was equal to or greater than 75% (i.e. the same responses from 8 out of 12 of the consultants). Other clips tested in the study from chapter 4 were not used as they were either repetitive of the 5 chosen, in the wrong age range or difficult to provide a cohesive and credible background history given the available footage. The range of ages and content relevant to the 5 acuity domains of the traffic light table are shown in table 7.4. These were set out in a random order. 
Table 1‑4 Content of video clips used in video questions
	Domain
	Number of Clips
	Ages

	Colour
	1
	11 months

	Activity
	4
	8,15,19 months and 3.5 years

	Respiratory
	3
	3,6, and 12 months

	Hydration
	1
	7 months

	Other
	1
	3 months


1.2.3.3 Integration - Behaviour
An original objective had been to directly observe the participants in their consultations with feverish infants. Piloting of this process and validation of the proforma for research nurses to use when observing the doctors revealed a number of issues.
(1) Significant volumes of children with fever presented out of hours and a large number of these children had an obvious source for their infection (in this context the NICE traffic light system would not apply).
(2) Enabling the presence of a research nurse and empowering the junior doctors to contact them prior to assessing a child proved very difficult.
(3) Finally the study would be required to commence in August at the beginning of the new doctors rotation. During this period of the summer there are far fewer medical patients presenting limiting opportunities for observation. Commencing the study later in the winter risked significantly confounding the pre-learning aspects of the e-learning tool as other teaching might impact on their knowledge and attitudes. 
Therefore the ROLMA matrices were used to measure behavioural change. The Emergency Department information system version EDIS 10 was used to find all patients (under the age of 5) with a final diagnosis (in the Emergency Department) of fever or temperature. These would be patients likely to be without an obvious cause for their infection. The case notes corresponding to these patients were reviewed for the time period August 2012 to February 2013. Data was extracted, without patient demographic information being recorded, of the doctors’ recording of factors pertinent to the traffic light system (documentation of delivery of safety net advice and number of references to signs or symptoms from the Traffic Light Table). Safety Net Advice is required by the guidelines to be provided to all parents of children sent home regardless of their traffic light table category. It is verbal or written information on how to treat a child’s fever and when to seek medical help if further concerns arise. 

The information was plotted on the ROLMA matrix using the methodology described in Chapter 5. A further record of good note keeping practice was made (inclusion of name, date, time, legible handwriting, a clear name and signature). Data on behaviour was only collected for participants in Leicester

1.2.3.4 Outcomes (Implementation and Improvement)

Information on overall admission and discharge rates was obtained as per the methodology in Chapter 6 and overall adherence to the Fever guideline was externally validated as part of the College of Emergency Medicine Fever audit during October 2012. As part of this audit 8653 cases from 180 Emergency Departments in England (90% of eligible departments) were included.  This audit was completely independent of this study and I was not involved in design, data collection or collation. This data was only collected for participants in Leicester. 
1.2.4 Pilot study 
In 2011 a small pilot study was performed on the junior doctors in the Emergency Department at the Leicester Royal Infirmary Emergency Department. A basic model of the e-learning website was sent to the foundation year 2, Specialty Trainee 1 and Specialty Trainee 2 grade doctors (years 2, 3 and 4 following graduation)  to test feasibility, uptake, video playback, data storage and collection.  28/37 (75.7%) doctors accessed the website, inputted basic demographic data and viewed a provisional version of the fever traffic light table.  This use of the website was much higher than anticipated, and data download of the basic demographic occurred without issue. However there were two significant issues with the doctors being able to access the video clips. The first was the hospital trust server persistently blocked access to the video clips. The second was that different browsers (i.e. Internet Explorer from Microsoft, Safari from Apple etc.) play back video clips with different file type requirement. Conversion for all browsers often resulted in degradation of the initial file quality, sometimes below the low standard used for the clips in Chapter 4. This latter problem was difficult to address as the video clips had been recorded in a specific format. Ideally video footage would be re-shot in a universal high quality video format and professionally recoded into different formats. This was beyond the time frame and budget of the research.  A solution was found that enabled play back amongst common browsers and ensured playback via the NHS trust system. This involved live streaming the video clips through the Leicester university server which appeared to have acceptable safeguards for NHS security. The time frame to solve this problem meant feedback on the website itself was not available as users were not able to view the video clips.
The knowledge based questionnaire was placed on the testing website but was poorly filled out and there was substantial verbal feedback suggesting 180 questions were too many to complete and dissuaded interest. The questions were rationalised to 10 stems (i.e. 60 questions in total) with a reduction in the Cronbach’s alpha to 0.907. The total score obtainable in the Knowledge Test MCQ was 60 (negative marking was not used in either the MCQ or Video test).  The Knowledge Video Test was marked out of 16. Each video had two score-able responses.  One question relating to disposition (would you discharge or admit this patient) and the second related to the risk assessment (as per the traffic light bands of green, amber and red). The questions were asked in that order to avoid the judgment of risk affecting judgement on disposition. In 4 of the video clips it would have been justifiable to have proceeded with either admission or discharge given the context of the case and therefore this part of the question was not marked. Finding, filming and creating questions without any such ambiguity was problematic and although it would have been more ideal to have a score out of 20 the footage did not allow this to happen. 
1.2.5 Study objectives 
The overall aim of this work was to assess the measures suggested by the domains of the 7Is Framework in practice. The following objectives related to the framework itself and change in performance before and after the intervention were defined as follows:

Framework based:
i. Is there a range of interaction with the e-learning package? 

i. Does interaction influence outcomes in other domains of the framework i.e. Are attitude (Ideation) and knowledge (integration) scores higher in those who do the before and after study compared to those who just do the before (interaction)?
ii. Are some users unable to interface with e-learning package?

Pre-learning

i. Is there a relationship between confidence, competence and safety in dealing with febrile children (Ideation)
ii. Does confidence, competence and safety (Ideation) relate to Integration of knowledge?

iii. Does length of training relate to confidence, competence and safety?

iv. Do number of children effect confidence, competence, safety and clinical knowledge?

Post Learning

ii. Did confidence, competence and safety alter? (Ideation)
iii. Did Integration – knowledge alter?

iv. Does attitude towards e-learning affect attitude (Ideation) or knowledge (Integration)?

v. Is there a difference in clinical behaviours (Integration-behaviour) in those who performed the tool (interaction) versus those who didn’t

1.3 Method
Junior doctors were recruited from 12 emergency departments for the study. The initial proposal was for only junior doctors from the Leicester Royal Infirmary Emergency Department to be approached but the adoption of the study by the Comprehensive Local Research Network enabled external sites to join the study with research support available to them to aid recruitment. 
During or soon after induction in August 2012 junior doctors were approached by the local study principal investigator to take part in the study. To be included in the study the junior doctors needed to be below registrar level and not in possession of the MRCPCH clinical exam. Other membership exams were not exclusions to being in the study although this information was recorded in the e-learning package. Junior Doctors meeting the inclusion criteria were consented by an appropriately trained member of the local research team after having been shown the participant information leaflet (see appendix). There was no minimum fixed time between reading the information leaflet and gaining consent. Following consent the junior doctor provided a preferred e-mail address which was sent by the local principal investigator to the Chief Investigator (myself). Once the e-mail address was loaded onto the website the junior doctor was be able to access the website remotely being able to select their own username and password. No further intervention or involvement of the local team was needed once confirmation the e-mail had been supplied. The purpose of this approach was that in order to have registered as accessing the site the junior doctor must have taken a proactive step (i.e. the process of consent itself did not produce a record on the e-learning resource) . The local principal investigator was granted administration access to the site so they were able to monitor the progress of only those they had consented locally. The Principal investigators were provided with common information regarding the project with aim of standardising commonality of understanding (table 7.5).
Table 1‑5 Generic information provided to all principal investigators
	Rationale

E-learning resources are often produced in order to aid education of health care professionals outside of the work place. The utilisation of those resources and the effect they have on knowledge and behaviour is often poorly performed. The cost of delivering e-learning packages and other practice changing interventions must be justified in terms of both the human resource and patient benefit they provide. 

Objectives

To assess the utilisation of a bespoke learning package regarding management of the feverish child and correlate this was attitudinal change and knowledge gain.

Methodology

An NICE guideline compliant e-learning package has been produced, and previously piloted, which contains a specific pre- and post-learning component. The patient video clips used in the learning package are consented for health care professional use only so in order to access the website all users must be granted access. 


The website address was http://remit.pemla.org and the data stored on a remote server in a format only accessible to myself. The study was approved by the East Midlands Research Ethics Committee Nottingham 2 as the “REMIT study” (Refining Evaluation Methodologies for Interventions That change practice). One important consideration was the possibility of recording any evidence of unprofessional or unsafe behaviour such as an extreme variation in practice. All participants were informed via the participant information leaflet that;  “Any evidence of unprofessional behaviour would have to be notified to the relevant supervisor in keeping with the General Medical Councils Good Practice guidelines.” The pilot study did not identify any cases of this occurring so this was felt to be an extremely low risk. Participants from Leicester were invited to take part in an electronic survey after the study had closed in March 2013. 

1.3.1 Statistical Analysis
Demographic data was described and presented descriptively. Extent of normal distribution of the knowledge tests were assessed by visual inspection (and via the klomogorov-Smirnov test if not clearly normal) and the appropriate parametric (T-test, ANOVA) or non-parametric (Wilcoxon signed ranks, Mann Whitney U-Test, Krushkal-Wallis) of independent samples applied to test differences between groups. Appropriate paired sample tests where used to determine pre and post learning effects. Correlation between the Likhert scales used to grade competence, confidence and safety was performed with Pearson’s correlation co-efficient. 
1.4 Results
A total of 202 people were consented to be in the study and 58 completed the post learning package. The break-down of participants and their progress through the e-learning package is presented in figure 7.4. 115 (56.9%) of those consented commenced the package, 91 (45.3%) completed the pre-learning and 58 (28.7%) completed the post-learning.  
Figure 1‑4 Engagement of participants with the website
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There were 12 sites in the study, 26 participants from Leicester, and other sites ranging between 1-14 participants. 
1.4.1 General Demographics
General demographic information was available for the 115 participants who commenced the pre-learning.  Participants were mostly trained in the United Kingdom 100/115 (87.0%), with 3 (2.6%) trained in Europe and Ireland and 11 from the rest of the world (9.6%). 1 participant failed to provide data but completed other demographic details.  The breakdown of participants by specialty and grade is shown in table 7. 6. A number of foundation trainees selected a specialty they were interested in going into as opposed to being a foundation specialty trainee hence although there 52 participants at Foundation grade there were less than this number (48) as a specialty. In those who started the pre-learning 46 had attempted at least one part of college specialty membership examination. 
Table 1‑6 Grade and Specialty of Participants
	Grade


	Frequency       (Percentage)
	Specialty
	Frequency          (Percentage)

	Foundation Year 1
	4
	(3.5%)
	Foundation
	35
	(30.4%)

	Foundation Year 2
	48
	(41.7%)
	Academic Foundation
	13
	(11.3%)

	Specialty Trainee Year 1
	8
	(7.0%)
	Emergency Medicine
	14
	(12.2%)

	Specialty Trainee Year 2
	30
	(7.0%)
	Acute Medicine (Common Stem)
	11
	(9.6%)

	Specialty Trainee Year 3
	16
	(7.0%)
	General Practice Training
	36
	(31.3%)

	Trust Grade
	8
	(7.0%)
	Paediatrics
	3
	(2.6%)

	
	
	
	Other
	2
	(1.7%)

	Respondents
	114
	(99.1%)
	
	114
	(99.1%)

	Missing
	1
	(0.9%)
	
	1
	(0.9%)

	Total
	115
	(100%)
	
	115
	(100%)


52 (45.2%) of the participants qualified from Medical School in 2011 (the modal year); with 4 participants having graduated over 10 years previously. 
Figure 1‑5 Histogram of graduating year from Medical School
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1.4.2 Outcomes of participation

1.4.2.1 Interaction

Participants who did not interact with the e-learning package could not have their outcomes measured for comparison apart from those obtained during the case note review process in Leicester (see section 7.4.2.5). As shown in figure 7.5 there was a gradual decline in participation of the study as various sections of the e-learning package were completed. Of those completing the pre-learning 62.6% (57/91) completed it during the first two months of their attachment and 71.4% (65/91) within the first four months. The majority of those completing after this time were from centres outside of Leicester (whose active recruitment phases commenced after August in some cases). 81.4% (22/26) participants from Leicester completed the e-learning within two weeks of starting in the department and this represents 88.0% (22/25) of the Leicester participants who completed the pre-learning.  A technological fault in the programming of the e-learning package resulted in an incorrect or missing time stamp applied to entry into the learning module meaning data was not available for this section. The average time between completing the pre-learning and completing the post learning was 8.82 days (Standard Deviation 14.8; range <24hours to 44 days)
Results for those who completed only the pre-learning and those who completed both pre- and post-learning were compared via a Mann-Whitney U-Test and no differences found for either ideation (questions on perceived competence, confidence and safety), integration (knowledge test questions via multiple choice questions or video cases) or satisfaction with e-learning materials scores.   Further analysis of the ideation and integration results is in sections 7.4.2.2
1.4.2.2 Ideation 
Responses to questions on Confidence, Competence and Safety were relatively highly associated as measured by a Pearson Correlation Co-efficient in all three domains of assessment, investigation and management of the febrile child (Table 7.7). 
Table 1‑7 Relationship between competence, confidence and safety in interactions with feverish children.
	
	Assessment
	Investigation
	Management

	Competence vs Confidence

Competence vs Safety

Safety vs Confidence
	0.833*
0.844*
0.77*
	0.854*
0.798*
0.750*
	0.972*
0.902*
0.896*


*significant at 0.01 level (2 tailed)
Visual inspection of the data demonstrated not all the data was normally distributed and given the data was ordinal rather than continuous the kolomogorov-smirnov test was applied. This confirmed a non-parametric approach was necessary.  Across all nine questions there was a significant improvement in the rating after the package had been completed (n=58) (Table 7.8). For those who completed the pre-learning there was a step-wise increase in perception of competence, confidence and safety as grade increased from foundation to ST3 grade which was significant at all levels. However there was no relationship between having children and the three measures of ideation. 
Table 1‑8 Pre and Post self-assessment of confidence, competence and safety
	Question
	Mean
	Median
	Range
	Z score

	Confidence - Assess

Pre

Post
	4.98

6.03*
	5.0

6.0
	0-9

1-9
	-5.50

	Competence - Assess

Pre

Post
	4.97

6.02*
	5.0

6.0
	0-8

0-9
	-4.96

	Safety - Assess

Pre

Post
	5.45

6.45*
	6.0

6.0
	0-9

2-9
	-4.86

	Confidence - Inv

Pre

Post
	4.78

5.76*
	5.0

6.0
	0-9

1-9
	-5.13

	Competence - Inv

Pre

Post
	4.60

5.78*
	5.0

6.0
	0-8

1-9
	-5.08

	Safety - Inv

Pre

Post
	5.05

5.97*
	5.0

6.0
	2-9

1-9
	-4.23

	Confidence - Mang

Pre

Post
	4.43

5.66*
	4.5

6.0
	0-9

1-9
	-5.48

	Competence - Mang

Pre

Post
	4.43

5.67*
	5.0

6.0
	0-9

0-9
	-5.27

	Safety - Mang

Pre

Post
	4.29

5.79*
	4.0

6.0
	0-9

1-9
	-5.16

	In respect of interaction with a feverish children. Assess = in respect of assessment, Inv = in respect of investigation, Mang = in respect of management.
*Significant difference (p<0.0001) via Wilcoxon signed ranks test


Table 1‑9 Perception of confidence, competence and safety via training grade
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Median 5.00 550 6.00 5.00 5.00 5.00 5.00 5.00 5.00
sT3 N 8 8 8 8 8 8 8 8 8
Mean 688 7.50 813 688 688 712 688 688 675
Median 7.00 7.00 8.00 6.50 6.50 7.00 7.00 7.00 7.00
Total N 4 4 4 4 4 4 4 4 4
Mean 483 408 5.48 488 481 508 439 448 420
Median 5.00 5.00 6.00 5.00 5.00 5.00 5.00 5.00 4.00





1.4.2.3 Integration-Knowledge 
A visual inspection of the histograms of the knowledge test results (both multiple choice questions and video cases) results revealed the data appeared not to be normally distributed. This was confirmed by the Kolmogorov-Smirnov test (table 7.10) aside from results for the pre-learning knowledge multiple choice questions. 

Table 1‑10 Kolmogorov-Smirnov test applied to knowledge test results
	
	Kolmogorov-Smirnov

	
	Statistic
	df
	Sig.

	Pre-Learning Video Score
	.128
	58
	.019

	Post-learning Video Score
	.151
	58
	.002

	Pre-learning MCQ score
	.086
	58
	.200

	Post-learning MCQ score
	.124
	58
	.026

	MCQ = Multiple Choice Question


In order to maintain a systematic analysis all of the knowledge test results were examined as if they were non-parametric. The location of training, grade of training, specialty of training, attainment of the postgraduate exam or having a child had no statistically significant effect on initial knowledge test scores via video or multiple choice question (MCQ). For those who completed the post learning the Knowledge Test scores improved significantly for the MCQ questions but not for the video based questions (Table 7.11). 
Table 1‑11 Pre and Post Knowledge Test scores
	
	N
	Range
	Mean
	Std. Deviation

	Pre-Learning Video Score
	94
	9-16
	12.76
	1.557

	Post-learning Video Score
	58
	10-16
	12.98
	1.562

	Pre-learning MCQ score
	93
	39-54
	47.76
	3.783

	Post-learning MCQ score
	58
	43-56
	50.12A
	2.974


Asignificant difference from K1 result (Z - 3.942, p<0.001)

There was no significant correlation between the any aspect of ideation (confidence, competence and safety) and any of the knowledge scores. There was a relationship between attitude to e-learning and the knowledge test video test scores. The participants who were uncertain or agreed with the statement “e-learning is boring” had a mean score of 13.57 which was significantly higher than those who disagreed with the statement 12.43 (Z -2.4, p=0.015).  There was no difference between the groups in relation to the scores on the multiple choice questions.
1.4.2.4 Integration-Behaviour

The EDIS search revealed 70 patients with a discharge diagnosis of fever, however in 2 of these there were missing pages in the case notes leading to insufficient clinical information being available for analysis. The remaining 68 case notes were examined and contained records from 25 different doctors. 7 of these doctors were not part of the study. In the remaining 18 doctors five saw patients prior to completing the pre-learning, 10 saw patients after completing the pre-learning and another 6 saw patients after completing the post learning.  There was no difference in the documentation of the number of specific features from the traffic light table (table 7.12) via ANOVA (data normally distributed). 
Table 1‑12 Number of Traffic Light Features specifically documented in case notes prior to, during and after the intervention.
	Phase of Study
	Mean (standard deviation)

	Prior to Pre-learning
	2.37 (0.955)

	After Pre-learning
	2.00 (1.254)

	After Post-learning
	2.62 (1.499)

	ANOVA F=1.512 p=0.228


Combining those who had either not started the learning or just completed the pre-learning and comparing this group to those who had completed the post learning demonstrated no change in the documentation of the delivery of safety net advice but an improvement in the overall quality of the documentation (table 7.13). 

Table 1‑13 Completion of post learning versus adequacy of documentation
	
	Documentation
	Total

	
	Adequate
	Inadequate
	

	Post Learning Not Completed
	15
	33*
	48

	Post Learning Completed
	15
	5*
	20

	Totals
	30
	38
	68

	*Significant difference via Fishers’ exact test p=0.01


The ROLMA Matrices for management of the children before and after the intervention are shown in tables 7.14 and 7.15. Data was available for 48 patient prior to the intervention and 20 patients following the participants completion of the post-learning following intervention.  There was a trend to improved evidence based management in the post learning group but this was not significant (Chi-Square 2.776, p=0.096)
Table 1‑14 Outcome via management ROLMA matrix prior to intervention
	
	Optimal outcome
	Sub-optimal outcome

	Evidence Based Management
	20
	3 (2 Patients returned within 7 days to be subsequently admitted and One patient admitted when all features green)

	Non-evidence Based Management
	24
	1 (1 patient returned within 7 days to subsequently be admitted)


Table 1‑15 Table 7.14 Outcome via management ROLMA matrix following  intervention
	
	Optimal outcome
	Sub-optimal outcome

	Evidence Based Management
	14
	0

	Non-evidence Based Management
	5
	1 (child admitted and had blood tests when all features green)


1.4.2.5 Implementation and Improvement
A selection of the College of Emergency Medicine (CEM) audit results are shown in table 7.16. There were improvements in some areas (vital signs measured) and deterioration in others (provision of safety net advice) against 2010. Unfortunately there were low numbers of patients (<5) audited who were in the red category. This made it impossible to evaluate performance in the management of these high risk patients (such as appropriate investigations performed and admission rates) as CEM do not produce data analysis with these low figures.
Table 1‑16 Comparison of Leicester performance against CEM standards in 2012 Fever Audit
	
	CEM Standard
	Leicester
	National Results

	
	
	
	Lower Quartile
	Median
	Upper Quartile

	
	
	2012
	2010
	2012
	2010
	2012
	2010
	2012
	2010

	Which vital signs were measured and recorded as part of the routine assessment? 

	Respiratory Rate
	100%
	100%
	86%
	84%
	68%
	92%
	82%
	96%
	90%

	Oxygen Saturation
	100%
	100%
	70%
	92%
	82%
	96%
	90%
	99%
	96%

	Pulse
	100%
	100%
	88%
	94%
	85%
	98%
	94%
	100%
	98%

	Systolic Blood Pressure
	100%
	72%
	64%
	46%
	25%
	64%
	44%
	86%
	68%

	GCS score
	100%
	98%
	78%
	68%
	40%
	84%
	67%
	96%
	87%

	Temperature
	100%
	100%
	100%
	100%
	96%
	100%
	99%
	100%
	100%

	What was the risk profile of the audited patients? 

	High (Red)
	4%
	13%
	5%
	4%
	10%
	8%
	16%
	16%

	Intermediate (Amber)
	38%
	31%
	24%
	21%
	35%
	31%
	46%
	41%

	Low (green)
	58%
	56%
	42%
	44%
	54%
	59%
	64%
	72%

	Was an appropriate safety net provided for discharged patients?

	% provided with safety net
	50%
	50%
	100%
	60%
	66%
	75%
	83%
	86%
	100%


Admissions of children in the diagnostic category fever rose in the last quarter (September-December) of 2012 compared to previous years (table 7.17) 
Table 1‑17 Outcome of Fever category patients for last quarter of respective year
	
	2008
	2009
	2010
	2011
	2012
	Increase

2011-12

	Total Presentations
	657
	672
	737
	668
	806
	20.7%

	Admission Rate
	42.3%
	36.2%
	34.1%
	31.6%
	34.1%
	8.0%

	Total 0-1
	294
	306
	319
	317
	374
	18.0%

	Admission Rate 
	45.2%
	38.6%
	40.1%
	36.3%
	44.1%
	21.5%

	Total 0-4
	455
	429
	489
	463
	538
	16.2%

	Admission Rate 
	43.1%
	37.3%
	36.2%
	30.7%
	36.7%
	19.5%

	Total 1-4
	291
	265
	291
	282
	314
	11.3%

	Admission Rate 
	39.5%
	32.4%
	29.6%
	23.0%
	26.4%
	14.8%

	Total 5-15
	72
	101
	127
	69
	118
	71.0%

	Admission Rate 
	37.5%
	31.7%
	26.0%
	37.7%
	22.9%
	-40.3%


1.4.2.6 Other factors

Responses to the general satisfaction and success with e-learning post evaluative questions are shown in figure 7. 6 and 7.7. In respect of satisfaction and success with the e-learning system 83.6% (56/67) participants agreed or strongly agreed. 

Figure 1‑6 Response to “As a whole, I was satisfied with the e-learning system”
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Figure 1‑7 Response to “As the whole, the e-learning system was successful”
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There was a significant difference in mean rank scores of satisfaction and perception of success in those who agreed and disagreed with a response in the pre-learning questionnaire “e-learning is boring”. Those agreeing with the statement rated the package lower than those who did not (table 7.18).
Table 1‑18 Post learning responses stratified by initial response to “I find e-learning boring”
	Post-Learning Response
	Pre-Learning Response

“I find e-learning boring”
	Number
	Mean Rank
	Z-score

	I was satisfied with the
e-learning
	Disagree
	33
	42.4
	-4.1

	
	Agree
	34
	25.8*
	

	The e-learning was successful
	Disagree
	33
	41.2
	-3.55

	
	Agree
	34
	27.0*
	

	*Significant difference  at p<0.0001


In comparing the centres there was no significant difference in completion rates although Leicester participants generally showed lower scores in levels of ideation (competency ratings etc.) but higher initial MCQ scores than the other centres combined. This difference had ameliorated by the post testing component (Table 7.19 and Table 7.20). 

Table 1‑19 Ideation score comparison between Leicester and other sites
	Stage
	Question
	Site
	N
	Mean Rank
	Z-Score
	p-value

	Pre-Learning
	Safety-Assessment
	Leicester
	26
	48.42
	-1.64
	0.101

	
	
	Other Sites
	88
	60.18
	
	

	
	Competence-Assessment
	Leicester
	26
	41.81
	-2.81
	0.005

	
	
	Other Sites
	88
	62.14
	
	

	
	Confidence-Assessment
	Leicester
	26
	46.73
	-1.92
	0.054

	
	
	Other Sites
	88
	60.68
	
	

	
	Safety-Investigation
	Leicester
	26
	47.42
	-1.81
	0.070

	
	
	Other Sites
	88
	60.48
	
	

	
	Competence-Investigation
	Leicester
	26
	46.63
	-1.95
	0.052

	
	
	Other Sites
	88
	60.71
	
	

	
	Confidence-Investigation
	Leicester
	26
	46.79
	-1.92
	0.055

	
	
	Other Sites
	88
	60.66
	
	

	
	Safety-Management
	Leicester
	26
	45.62
	-2.11
	0.350

	
	
	Other Sites
	88
	61.01
	
	

	
	Competence-Management
	Leicester
	26
	45.63
	-2.12
	0.034

	
	
	Other Sites
	88
	61.01
	
	

	
	Confidence-Management
	Leicester
	26
	45.27
	-2.18
	0.029

	
	
	Other Sites
	88
	61.11
	
	

	

	Post Learning
	Safety-Assessment
	Leicester
	15
	27.57
	-1.51
	0.131

	
	
	Other Sites
	52
	35.86
	
	

	
	Competence-Assessment
	Leicester
	15
	31.60
	-0.56
	0.575

	
	
	Other Sites
	52
	34.69
	
	

	
	Confidence-Assessment
	Leicester
	15
	27.77
	-1.45
	0.471

	
	
	Other Sites
	52
	35.80
	
	

	
	Safety-Investigation
	Leicester
	15
	29.37
	-1.08
	0.281

	
	
	Other Sites
	52
	35.34
	
	

	
	Competence-Investigation
	Leicester
	15
	30.07
	-0.91
	0.362

	
	
	Other Sites
	52
	35.13
	
	

	
	Confidence-Investigation
	Leicester
	15
	26.93
	-1.64
	0.102

	
	
	Other Sites
	52
	36.04
	
	

	
	Safety-Management
	Leicester
	15
	26.37
	-1.76
	0.078

	
	
	Other Sites
	52
	36.20
	
	

	
	Competence-Management
	Leicester
	15
	25.77
	-1.90
	0.057

	
	
	Other Sites
	52
	36.38
	
	

	
	Confidence-Management
	Leicester
	15
	26.60
	-1.71
	0.086

	
	
	Other Sites
	52
	36.13
	
	


Table 1‑20 Knowledge score comparisons between Leicester and other sites
	
	
	Mean Rank
	Z-Score
	p-value

	
	
	Leicester

n=27
	Other Sites n=66
	
	

	Pre-Learning 
	MCQ
	55.67
	43.45
	-1.99
	0.047

	
	Video
	54.83
	44.70
	-1.641
	0.101

	
	n=13
	n=45
	

	Post Learning 
	MCQ
	28.58
	27.15
	-0.226
	0.822

	
	Video
	31.96
	28.79
	-0.608
	0.543


The post study questionnaire was completed by 11 participants from Leicester all of whom at least registered on the site. They answered question on the interaction with the site itself (table 7.21) and their judgement on the source of their greatest learning during the year (table 7.22)

Table 1‑21 Response to post study questionnaire (Leicester participants only)
	
	Strongly agree
	Agree
	Disagree
	Strongly disagree
	Total

	The process of signing up to the website was complex 
	0
(0%)
	2
(18.2%)
	7
(63.6%)
	2

(18.2%)
	11

	I had no difficulty signing up to the website 
	0
(0%)
	9
(81.8%)
	2
(18.2%)
	0
(0%)
	11

	The purpose of the study was not clear 
	0
(0%)
	0
(0%)
	9
(81.8%)
	2
(18.2%)
	11

	The pre-learning section was too long 
	0
(0%)
	1
(9.1%)
	10

(90.9%)
	0
(0%)
	11

	I could watch the videos at work 
	0

(0%)
	4
(36.4%)
	6
(54.5%)
	1
(9.1%)
	11

	I could watch the videos at home 
	2
(18.2%)
	8
(72.7%)
	1
(9.1%)
	0
(0%)
	11

	The learning section was useful 
	2
(20.0%)
	7
(70.0%)
	1
(10.0%)
	0
(0%)
	10

	The post-learning section was too long 
	0
(0%)
	1
(10.0%)
	9
(90.0%)
	0
(0%)
	10

	The e-learning benefited my training 
	1
(10.0%)
	9
(90.0%)
	0
(0%)
	0
(0%)
	10

	The e-learning benefited my clinical work in the department 
	1
(10.0%)
	9
(90.0%)
	0
(0%)
	0
(0%)
	10


Table 1‑22 Responses to question “What has made the biggest change to your confidence in dealing with febrile infants in the emergency department?”
	Answer options
	Primary Reason
	Other relevant

	Regular shifts in the Children’s Emergency Department
	9
	0

	Using the Spotting the Sick Child website
	1
	6

	Partaking in the REMIT study
	1
	5

	A particular event or incident in the department
	0
	5

	Feel no different now compared to August
	0
	1

	Only one response allowed as primary reason but multiple response  allowed in ‘other relevant’


2 Discussion
This discussion explores the results from the before and after study. The interpretation of the results in the context of the 7Is Framework will be covered in chapter 8. The objectives of the study related to corresponding results are shown below:

i) Framework based:

Is there a range of interaction with the e-learning package? 
Yes, there was a step wise loss of engagement from consenting throughout the registration and pre-and post-learning phases. Only a quarter of participants completed the package with the greatest drop off (34.2%) between consenting and registering (Figure 7.5)

Does interaction influence outcomes in other domains of the framework?  
There was no difference in the measures of ideation and integration between those who completed the package and those who did not. 

Are some users unable to interface with e-learning package? 
Although only a small number of participants completed a post evaluation questionnaire 64.6% (7/11) of these said they were unable to access the videos at work (table 7.21). 
ii) Pre-learning

Is there a relationship between confidence, competence and safety (ideation) in dealing with feverish children? 
There were strong correlations between perception of confidence, competence and safety in respect of assessment, investigation and management of the feverish child (Table 7.7). 
Does confidence, competence and safety (ideation) relate to integration of knowledge? 
There was no relationship between perception of confidence, competence and safety and knowledge test scores.
Does length of training relate to confidence, competence and safety? 
Those who had been in training for longer had higher overall likhert scores in respect of assessment, investigation and management of the feverish child (table 7.9). 
Do number of children effect confidence, competence, safety and clinical knowledge? There was no relationship.
iii) Post Learning

Did confidence, competence and safety alter? 
All three measures increased in those who completed the post-learning package. 
Did integration – knowledge alter? 
There was a statistically significant increase in the Knowledge multiple choice question scores but no increase in the video test scores. 
Does attitude towards e-learning affect attitude (ideation) or knowledge (Integration)? 
Participants who had an ambivalent or negative attitude to e-learning had higher video test scores than those who didn’t. This interesting finding was not found for any other aspect of ideation of integration though. 
Is there a difference in clinical behaviours (Integration-behaviour) in those who performed the tool (interaction) versus those who didn’t? 
There was a trend towards improved behaviours as determined by case-note records but this was not significant apart from in the overall quality of documentation.
The results generally suggest a positive effect. There was an overall improvement in the perceptions of safety, competence and confidence (ideation) and knowledge gain as shown by response to the MCQs but not via video clips (integration). Behaviour change did occur in case note documentation but not in the specific documentation of the traffic light system. Implementation of the traffic light system in a random set of notes did show some improvement as measured against national targets but overall compared to the same time period in previous years there was an increase in the number of patients admitted.
In relationship to engagement there was significant drop off as progress through the e-learning package was made. However the underlying demographics and knowledge base was not different between completers and non-completers. Feedback on the e-learning package was generally very good although the small numbers of respondents to the post study survey felt that regular shifts were much more valuable to learning the e-learning package. 

2.1 Limitations

There are a number of limitations to both the study design and execution which may influence the interpretation of the results. From an educational perspective there were no learning outcomes for the participants to review. It is possible the absence of these may have made it difficult for participants to understand exactly which part of the learning tool they were meant to concentrate on. Conversely the focus on the traffic light table may have falsely influenced participants’ use of the site i.e. concentrating only on features of direct relevance to any assessment. This may have over-estimated the effect the learning package had. 
The evaluation of ideation demonstrated the means and medians of the likhert scales of perceptions of the three components (safety, confidence and competence) were closely related (Table 7.8) i.e. A participant generally rated the same score for all three questions. This may be because the participants could not differentiate between the terms as concepts as suggested by the focus groups (Chapter Two). The fact that there was an overall increase post intervention, and this increase was in keeping with an expected improvement with grade of practice, supports the view that as an assessment measure they have face and construct validity. However a different presentation of the questions, including additional clarifying questions, may have elucidated subtle variations between them. It is also possible that competence, confidence and safety are always likely to be extremely closely interlinked and aiming to separate them via questionnaire will not be possible. 
The coding of information from the clinical notes was only a surrogate for actual behaviour. The relationship between clinical note taking and the outcome of a consultant with a patient is not linear and direct (Sauzter 2006). It may be that the performance of the doctors was globally better than the results suggest as a number of positive steps (in respect of NICE guidance) was not recorded. However the fact that there was variability and some doctors performed better than others in record keeping implies the bias is systematic across all cases rather than on an individual level. 

The measures of implementation and improvement were specific i.e. data collection over a specified period of time. As discussed in previous chapters direct correlation to the intervention is difficult to substantiate. The recording of observations as part of the College of Emergency Medicine audit met practice standards. However these observations are currently mainly performed by nursing staff and therefore not directly related to the intervention. The absence of ‘red’ (high risk) cases for review in the audit meant that information from this domain for the evaluation was limited. 
Chapter eight explores the limitations of the framework in more detail and brings together the findings from the thesis. 
