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Abstract 
 

Background 
Having identified a need to improve education around pre-operative fasting, and to 

facilitate more Technology Enhanced Learning (TEL), an online learning tool was 

developed.  

 

Design 
An evaluation study was conducted to ascertain the effectiveness of the tool in developing 

knowledge in a group of pre-registration nursing students.  

 

Results  
A quiz attached to the online teaching tool showed a high level of information uptake, 63% 

(n=44) of the students achieved a mark of 90% or higher and only 15% (n=11) achieving a 

mark of less than 70%. A questionnaire was undertaken resulting in the students 

highlighting their enthusiasm for engagement in similar learning opportunities in the future.  

 
Keywords: Technology Enhanced Learning; evaluation; blended learning; pre-operative 

fasting; learning objects. 
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Introduction  
 

The knowledge of newly qualified nursing staff regarding pre-operative fasting can be 

erratic and poorly applied (Chand and Dabbas, 2004; Bothamley and Mardell, 2005; Baril 

and Portman, 2007; Sutton and Smith, 2008; Crenshaw and Winslow, 2008). Given this is 

such a fundamental aspect of surgical care (Roberts, 2013), improvements in nursing 

knowledge should lead to improvements in patient outcomes relating to post-operative 

nausea and vomiting (PONV), and consequently avoid delayed discharge. It could be 

posed therefore that the topic matter is a threshold concept, due to the usual necessity to 

provide nutrition to a patient rather than withhold it, and therefore consideration of 

alternative ways to teach this to professionals is needed (Meyer and Land, 2005).  

 

Most training around pre-operative fasting is class-based, and whilst face-to-face methods 

of delivery can be effective and popular with health care students, inclusion of additional 

online resources in other areas has been shown to enhance the learning experience of the 

student, as well as increasing knowledge (Rigby et al., 2012). It allows for choice, 

reinforcement and timely repetition of learning (Johnson et al., 2010). Difficult or threshold 

concepts, such as starving a patient, need to accommodate diverse approaches to 

learning such as offered by online resources (Sun and Ganesh, 2014). These approaches 

should support flexibility and multiple and reiterative pathways, such as; individual learning 

at own pace, learning which gives instant feedback, hyperlinking to further study, quizzes 

etc. Moreover, this learning can be supported in a blended way by supporting the student 

with human interaction and feedback in dialogue that can offer differing explanations until 

the concept is understood. Therefore, there is scope for development of a well-structured 

learning tool on pre-operative fasting and an evaluation of its effectiveness. 

 

Whilst online and blended learning have been widely adopted in health care (Williams et 

al., 2015), including training and information dissemination websites, computer aided 

learning packages (Wharrad et al., 2010) and simulations and discussion-based activities 

(Childs et al., 2005), the learning object (LO) format has proved effective and durable; 

especially for the acquisition of very specific units of training (Ruiz et al., 2009), which is 

what is being developed here. LOs are small, highly focused packages of e-learning 

content, each based around a single, well-defined learning outcome. They are usually 

multimedia in nature and seek to engage the learner in an active learning process through 

the use of simple interactions and self-testing (Windle and Wharrad, 2010). They have 
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been found to be highly valued by healthcare students of differing professions (Gee et al., 

2015), especially with respect to the “just in time” nature of the learning, the use of visual 

learning elements, interactivity, their accessibility and also the extent to which they provide 

the learner with control over their learning (Wharrad and Windle, 2010). Moreover, this 

form of learning has been shown to improve learning outcomes in a range of subject areas 

(AlfredoSanchez et al., 2015). Therefore, we developed an LO which focused upon the 

threshold concept of fasting patients, allowing students to learn and engage in a self-

directed manner, and followed this a week later with a one hour, blended learning, face-to-

face session to assess if the concept was understood and to provide further learning 

opportunities. This was followed by an evaluation study which assessed the student 

experience of using the LO and the student perception of its usefulness in acquisition of a 

difficult concept.  

 

 

Teaching and learning approach and resources 
 

Many features of online learning are attractive to learners, including interactivity, imagery 

and further opportunities to learn; all these elements highlight why McCutcheon et al. 

(2015) found in their systematic review that a number of papers reported a higher level of 

satisfaction amongst students using online learning in undergraduate nursing 

programmes. Control of learning is also a key feature, with research showing that the 

ability of students to take ownership of learning, to work at their own pace and to self-test 

is mentioned as one of the crucial benefits of e-learning, particularly in relation to LOs 

(Moeller and Reitzes, 2011).  

 

The LO was developed using existing functionality within the VLE (Virtual Learning 

Environment, in this case Moodle). It consisted of text-based and multimedia content that 

was evidence based and discussed the threshold concept of pre-operative fasting (Figure 

1), exploring the necessity for it and the consequences of not fulfilling the need for it. 

Following on from this was a separate online formative quiz that gave instant feedback and 

signposted students to further learning if required.  
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Figure 1. (Screenshot) 
 

 
 

The resource was offered to a cohort of students (n=98) in the second year of a BSc pre-

registration nursing programme. The deployment of the tool was scheduled to be 

completed 7 days prior to a taught session delivered in October 2013.  

 

 

Evaluation methods and analysis 
 

Students who consented to take part in the study were asked to complete two evaluation 

instruments. In order to determine whether the resources were effective in supporting 

student’s learning, an online knowledge questionnaire based on the fasting times 

recommended in national guidelines (RCN, 2005) was delivered via the VLE following 

completion of the learning tool. Secondly, a paper-based evaluation questionnaire to 

ascertain students’ experience of using the resource was deployed at the end of a 

subsequent module session. Students were asked to rate different aspects of the resource 

(such as their views of the online tool and how it might be used in future learning) on a 
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Likert Scale, ranging from one (strongly disagree) to five (strongly agree). Content validity 

of the tools was checked by content specialists, as recommended by Rebar et al. (2011). 

Face validity of the evaluation questionnaire was checked by four second year 

undergraduate nursing students from a separate cohort.  

 

This study was conducted in line with the ethics policy of the university in which the 

evaluation took place. This states that for evaluation, ethical approval should be gained 

from the programme leader. All data was anonymised and stored in accordance with 

University guidance on data storage and management.  

 

Data presented are the mean and percentage responses from the group. Where group 

parameters are presented, they are presented as mode score values.  Correlations were 

conducted using Spearman’s rank correlation tests. 

 

 

Results 

Completion rates 

In total, 70 students consented to take part in the study.  This represents 71% of the study 

population. Of these 62 students (5 males, 47 female, 10 gender withheld) completed the 

online evaluation questionnaire. The age of participants ranged from 19-47. Figure 2 

categorises the age-distribution within the sample and highlights the broad cross-section of 

ages represented, 11 participants chose to withhold information regarding their age. 
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Figure 2.  
 

 
 

 

Knowledge assessment 
The majority of students, 63% (n=44) of the students achieved a mark of 90% or higher on 

the summative online test, indicating that after completing the package they had a 

comprehensive knowledge of pre-operative fasting (Figure 3). Only 15% (n=11) achieving 

a mark of less than 70%. No student achieved a mark of less than 40% (Figure 3).  

Tracking data showed that students took between 1 min 14 seconds to 27 min 18 seconds 

to complete the questionnaire. There was no correlation between the time taken and the 

results gained (data not shown). 
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Figure 3.  
 

 
 

 

Learning experience 
Exploring their experience and the value of the LO, 90.3% (n=56) of students either 

agreed or strongly agreed that the online teaching tool had improved their knowledge in 

the area of preoperative fasting. While no students disagreed with this statement (see 

Figure 4A), it may not be seen as an objective measure of knowledge gain but the 

students saw a perceived value, which is also important in learning and motivation. 85.5% 

(n=53) of students either agreed or strongly agreed with the statement: ‘I feel this type of 

online teaching tool enhanced my learning experience’, with only one student (1.6%) 

disagreeing (Figure 4B). Students valued the tool as a component of blended learning with 

77% of students agreeing or strongly agreeing with the statement ‘I feel the opportunity to 

follow up the online learning in class was beneficial’ (Figure 4C). However 33% of students 

(n=21) disagreed or strongly disagreed with the statement ‘this format of learning was 

better than receiving the same information face-to-face’, although 53% (n=33) strongly 

agreed or agreed with this statement, suggesting a high level of variation in perceived 

relative value of this type of learning (Figure 4D). 
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Figure 4.  
 

 
 

In terms of the wider impact on learning, 70.9% of students (n=44) strongly agreed or 

agreed with the statement ‘I used the extra resource links to learn more about the subject 

matter’ (Figure 5A). However, a lower proportion of students indicated that the use of the 

resource had had a wider impact on their confidence to use other aspects of online 

learning with only 41.9% (n=26) agreeing or strongly agreeing with the statement ‘this 

online teaching resource has made me more confident in using Moodle’ (Figure 5B). 

 

Overall, 86% of students agreed or strongly agreed that they ‘hope to use more online 

learning resources such as this in the future’ (Figure 5C). 
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Figure 5.  
 

 
 
 
Correlations between questions showed that responses to the statement, ‘I feel this type of 

online teaching tool enhanced my learning experience’ and the statement ‘I hope to use 

more online learning resources such as this in the future’ were most strongly correlated 

with 91% (n=48) of those agreeing or strongly agreeing to statement one also agreeing or 

strongly agreeing to statement six (coefficient 0.5). 
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Improvements 
42% (n=26) of the students felt that no improvements needed to be made to the online 

learning tool, indicating they were happy with how it engaged them and improved their 

knowledge: 

 

It was great, no problems – particularly liked the links. (Student 1) 

 

A known technical issue that affected the delivery of the resource was commented on by 

19% (n=12) of the students.  

 

Many students 15% (n=9) wanted increased opportunities to test their own learning: 

 

  More questions, related to conflicts around fasting. (Student 2) 

 

Other students (15%, n=9) requested improvements to the resources used within the 

online teaching tool, with suggestions such as inclusion of more visual elements like 

videos, diagrams or pictures. Three students (5%) suggested that online learning should 

be improved by having more face-to-face lessons alongside it: 

 

Have follow up sessions after the set work. (Student 3) 

 

Two students (3%) felt the online learning tool would be improved by containing less 

information. 

 

Barriers to learning 
The majority of students 55% (n=34) felt that there was no reason why they would not 

participate in the use of LOs in the future by answering either “no” or “none”. A further 21% 

(n=13) left this answer blank. However, the below issues were raised: 

 

If time limits or attempt limits were placed on access 8% (n=5): 

 

No second attempt would discourage my future participation. (Student 4) 
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Preferring face to face input (6%, n=4): 

 

No substitute for lectures. (Student 5) 

 

Not being able to ask questions (3% n=2): 

 

  Face-to-face affords better opportunities to ask questions. (Student 6) 

 

If too much information were included: 

 

If there were more questions I might not remember all of the information. (Student 

7) 

 

A lack of feedback (2% n=1): 

 

If I am not able to know which ones I got right or wrong. (Student 8) 

 

 

Future uses 
Students were able to articulate suggestions for other areas of the curriculum that could be 

covered by LOs. These are summarised in Table 1. The largest single subject area 

identified was anatomy and physiology, whilst smaller groups of students suggested areas 

such as clinical or pharmacology.  

 

Many students indicated that all or most subjects would be suitably covered with 

comments such as: 

 

All subjects should use the online tool. (Student 9)  

 

All (subjects) could benefit, easy tool to use and good for reference. (Student 10)    

 

Only 21% (n=13) of students failed to suggest which other subjects they would like to see 

adopt this kind of teaching format. 
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Table 1.  
 
Suggested subjects Number of students 

All subjects 20 (32%) 

Most subjects 4   (6%) 

Anatomy and Physiology 21 (33%) 

Clinical Skills 4  (6%) 

Pharmacology  
 

3  (4%) 

Mental Health  
 

1  (2%) 

Application  
 

1  (2%) 

 
 

When specifying what further LOs might be used for, the most common theme to arise 

was their use as a revision or reference tool: 

 

Great also for revision, it certainly helped my knowledge. (Student 11) 

  

Revision on subjects we’ve already done. (Student 12) 

 

But again, students cautioned against the loss of complementary face-to-face contact: 

 

Not as a complete substitute for face-to-face learning. (Student 13) 

 
 

Discussion 
 

Knowledge and learning 
The results of this study show that all students had acquired a good knowledge of pre-

operative fasting after completion of the resource, with the vast majority able to answer 

over 90% of the online test correctly. This is in line with other studies that have shown 

significant increases in “actual” knowledge or attainment in relation to LO usage, including 
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those that have shown a significant increase in modular results after the introduction of 

LOs (Farha, 2009; Windle et al., 2010) or have shown effects more experimentally using 

pre and post testing (Gauss and Urbas, 2003; Costelloe et al., 2009; Halverson et al., 

2009). This also supports the theory in the introduction that imparting knowledge of 

threshold concepts such as this topic, using both online and blended learning, enhances 

the uptake of knowledge (Meyer and Land, 2005). To use online learning without blended 

learning would not fully allow us to gauge student understanding, whereas during a face-

to-face session academics are able to have dialogue and use discursive methods to 

engage students to share ideas and make visible their conceptualisations. 

 

Whilst it is not possible to show a definitive increase in knowledge in this study, all 

students in this study felt that use of the resource had improved their knowledge. This 

again, is consistent with the literature in the area, where a number of studies have shown 

self-reported increases in knowledge with the use of such resources (Macdonald 2005; 

Conceição et al., 2006; Cochrane, 2007; Lymn et al., 2008). However, consideration 

needs to be given to perceived knowledge versus actual knowledge, something that is 

highlighted as an issue in e-learning by Ghoncheh et al. (2014) who considered the 

effectiveness of e-learning to improve knowledge on 154 participants during a randomised 

controlled trial. There is also evidence to show a correlation between self-reported 

knowledge and measured knowledge. Therefore, it is likely that the perceived increase in 

knowledge recorded by the students in the current study is consistent with an actual 

increase in knowledge. 

 

 

Reflection 
 

Pedagogic theory 
Teaching styles as well as dimensions of knowledge need consideration alongside each 

other within online learning. Hughes and Quinn (2013) discuss the different styles used 

specifically within nurse education, their main focus being cognitive styles. They explain 

how Kolb (1984) identified four styles of learner (converger, diverger, assimilator, 

accommodator) referring to the differing ways in which learners assimilate information. 

While Honey and Mumford (2000) alternatively describe a cycle of learning (experiencing, 

reviewing, concluding, planning) that incorporates a number of learning style 

characteristics (activist, reflector, theorist, pragmatist). Pedagogic theory must be reflected 
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upon when implementing online learning to ensure a blended approach is taken, invariably 

meeting more students’ learning styles.  

 

The resources used in this study were delivered in combination with face-to-face training 

and this allowed evaluation of the role the resources could play in this blended situation.  

Overall students were very positive about the fact that the LO had enhanced their learning 

experience, and most felt that this was a valuable opportunity to follow up on face-to-face 

learning. It is worth noting that the over half of the students agreed or strongly agreed with 

the statement that the online format was better than receiving the same information face-

to-face. However, a large number of students were either neutral or disagreed with this 

statement, suggesting a high degree of variability in preferred learning styles. This theme 

does recur a number of times throughout many of the students’ responses, calling for a 

balance between face-to-face teaching and online learning. When considering this 

feedback it is worth noting that Wakefield et al. (2008) recommend that whichever learning 

mode is to be used, that this is made explicit to the learner. The intention of this study was 

not to replace face-to-face learning but to introduce new ways of learning alongside 

existing ones to better cater to differing learning styles, something which Rigby et al. 

(2012) identified as being the most acceptable and effective way of delivering education, 

and Sung et al. (2008) recommend within nursing programmes. As well as this design 

strength, by incorporating activities such as the online formative quiz feedback, students 

were able to reflect and undertake further study prior to their classroom engagement, 

therefore enhancing the face-to-face interaction. It might have been possible to fully meet 

the needs of a wider range of learners if other aspects of online learning, such as 

discussion forums had also been included. 

 
 

Limitations of the study 
The main limitation of the study protocol was the fact that no control group was used 

Macnee and McCabe (2008). However, to implement such a group could have raised 

ethical issues, as there would have been an educational process denied to some of the 

students even though they could have been given access once the study was complete.   

In this study protocol it was not possible to correlate the responses of the knowledge quiz 

with the evaluation questionnaire and therefore it was not possible to look at potential 
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correlations between these factors.  This might have shed light on the reasons for results 

found.  

 

A ‘pretest-posttest’ design study would be able to establish if the tool enhanced knowledge 

around pre-operative fasting; Melnyk and Fineout-Overholt (2011) and Rebar et al. (2011) 

highlight the benefit of establishing a pre-test to highlight the benefits of an intervention. If 

found to be effective, other tools could be developed in nurse education that research 

highlights are problematic in relation to patient safety, or could benefit from an extra focus. 

The LO could also be recommended and disseminated to other institutions and a study be 

undertaken to consider evaluating on a wider audience. This would allow for correlation 

and comparisons to this study. The reason a ‘pretest-posttest’ was not performed on this 

evaluation study was due to the fear of over assessing the students unnecessarily.  

 
 

Wider implications 
Although students had previously interacted with Moodle they had not engaged with a 

Moodle book application, which is how this LO was designed (see Figure 1). Feedback 

from the students showed that they enjoyed this type of interaction and that they would be 

confident in using this method of learning again in the future. Supporting this further, the 

vast majority of the students hoped to use more online learning resources in the future. 

Whilst this does not reflect the type of reuse discussed by Windle et al. (2010), which 

looked at cross-institutional use, the LO has potential to be available and used by other 

undergraduate students on the course. This facilitates the student as a change agent, 

giving them the ability to learn at their own pace and creating an adaptable curriculum.   

 

As previously highlighted in Table 1, this type of learning tool could be implemented to 

encompass a number of subject areas in nurse education. As well as subject areas that 

the students highlighted such as Anatomy and Physiology (A&P) which have been widely 

implemented by other Higher Education Institutions (HEIs), other topics could be 

developed into LOs such as nursing theories and research methods and be contained 

within a VLE. McVicar et al. (2014) report success in this type of delivery, specifically with 

year one pre-registration nursing students on the topic of biosciences.  
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Conclusion 
 

This evaluation study has shown that the development of online learning through LOs can 

be well received by students as part of a blended learning approach and can help to 

support a high degree of knowledge acquisition. Future consideration needs to be given to 

other topics, which could be seen as threshold concepts, to develop alternative means of 

delivery such as those evaluated here. LOs need to be considered as an alternative way of 

learning where current pedagogical theories are not meeting learner requirements.  
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