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ABSTRACT
Students commencing the nursing degree have a wide range of prior knowledge in biology. To meet their individual learning needs, biology staff developed a directed e-learning course for students to access in their own time. The aim of the study was to determine usage rates and the main barriers to its full utilisation by the students. An anonymous questionnaire was developed to explore students’ barriers to the usage of the course.  There was a 58% response rate to the questionnaire.  The quantitative results were analysed using SPSS and the qualitative results were manually themed and coded.  Only 37% of students indicated their use of the e-learning course was at recommended levels. Student reported that optimum utilisation of the course was inhibited by time constraints, course format/content, web access and IT skills.
INTRODUCTION
Over the last 20 years technology has influenced dramatically the way we do things. Educational practice has not escaped these developments and changes within this sector, although slower than was originally anticipated (Glen 2005), have been immense. With advances in information and communication technologies (ICTs) and the changing profile and needs of students, the use and development of e-learning, as a key delivery mechanism of nursing education, has been strongly advocated (Childs et al. 2005). E-learning, defined as the use of digital technologies and media in the learning-teaching process (JISC 2001), can range in complexity from the simplest developments, such as availability of lecture notes in electronic format, through to podcasts, online real-time teaching and virtual realities.
Utilising sound pedagogical principles leads to good course design and is paramount in obtaining learning effectiveness and student satisfaction (Billings et al.. 2001, Howatson-Jones 2004; Childs et al. 2005; Johnson 2005). Even the most advanced technology does not automatically improve the learning process (Twomey 2004). Teachers need to have an awareness of what contributes to educationally effective e-learning material (Adams 2004) which will engage the student, such as problem based learning, multimedia and revision quizzes.  To be effective, courses need to be visually appealing, have appropriate content with a simple, clear and concise course design, easy navigation and good instruction (Howatson-Jones 2004; Childs et al. 2005).  
Attention to trying to overcoming the known barriers to e-learning in course design and implementation will also enhance course effectiveness.  Maximum utilisation with e-learning courses is influenced by technology, the availability of home computers, their specifications and access to broadband (Washer 2001; Childs et al. 2005; Central Statistics Office 2006).  Although e-learning facilitates flexible learning (Kenny 2002) thereby being time efficient, students have concerns about the amount of time e-learning takes (Childs et al. 2005).  Careful construction of e-learning courses needs to occur to avoid the risk of overloading curriculum (Childs et al. 2005).  Another barrier is that learners may lack the necessary skills (Cragg et al. 1999), such as organisational skills (Childs et al. 2005) or computer skills. to really benefit from an e-learning course. Students need to be well supported from an academic and a technical point of view (Childs et al. 2005). The amount of staff needed to support e-learning is generally underestimated; given the demographic profile of nursing students, they may need substantial support (Washer 2001). 
METHODOLOGY
Context of this study: Biological sciences have been seen to be a source of anxiety and difficulty for a proportion of students in nursing (McKee 2002).  Within the Republic of Ireland biological sciences is not a prerequisite to entry into undergraduate nursing programmes therefore these students have varying prior experience in the subject area.  Earlier research confirmed that students with poor biological sciences background performed poorly in exams (McKee 2002).  To improve the knowledge base of these students and make it equitable with other students in the class, the biology team agreed to implement an instructional paradigm to facilitate in learning the requisite basic science concepts in an e-learning format. 
Material development: The e-learning material developed was a foundation level sciences course of 12 units.  It included two main components: basic science fundamental to understanding the functioning of the human body and an introduction to the systems of the body.  Particular attention was given to specific topics based on student feedback that had caused difficulties, such as genetics and chemistry.  The structure was simple; content was divided into sections according to body systems, and each section had learning objectives, presentation of information (consisting of text, pictures and flash movies) and an element of self-assessment with fill-in-the-blank exercises and MCQs.   The instructional paradigm used drill and practice to facilitate retention of basic facts, The e-learning course was constructed within WebCT. 
Component delivery: The biological sciences module is one sixth of the academic content of the first year nursing programme.  Content is delivered by lectures, tutorials, practicals and e-learning.  The e-learning was presented as an integral part of the biological sciences module.   Access to the e-learning course was given to mature students several weeks before the commencement of the nursing programme to facilitate early study in this perceived area of difficulty within the nursing programme.  In any one week within the biological sciences module the students would have one or two lectures, one tutorial/practical and would be expected to complete one online directed learning unit prior to the related lectures.  At the beginning of the academic year students were instructed in class how to access the e-learning course and given a schedule of learning.  This information was reinforced later when students had a hands-on computer-based tutorial accessing the course material.  Students could consult the lecturing/tutorial and IT staff throughout the year regarding any difficulties/queries they had with the units. 
Data Collection: A questionnaire was developed containing both closed and open questions, the two methodologies being used to cross-validate each other.  The use of qualitative methods allowed for more explanatory replies by those surveyed.  A four part Likert scale was used to assess use of the course material, self perceived computer skills and reasons for poor usage.  At the end of the questionnaire there was an open question inviting further comments on reasons for poor usage.  The questionnaire was administered midway through the first year programme, the students having completed assessments worth 40% of the biological sciences module.  The questionnaire was anonymous, its completion was taken as consent and took on average 10-15 minutes to complete.  The WebCT recorded many parameters that could be used to indicate the usage of the e-learning materials; the most illustrative was the total number of times each student accessed any of the e-learning content pages.  
Sample: The total intake for this year was 202 students.  Students repeating the year and students who withdrew from the course before the end of the year were excluded from the analysis.
Analysis: The SPSS version 14 was used to analyse the quantitative data.  Descriptive statistics were performed on the closed questions in the questionnaire. The answers to the qualitative questions were manually coded and themed.

RESULTS
There was a 58% response to the questionnaire.  The mean exam result, proportions of the students from different specialities and mode of entry of the sample were not significantly different from those of the total class.  Not all students answered all questions so the sample number changes for each subset of data.  No strategy was applied to deal with the missing data.  Within the sample 36% of the students presented further comments relating to other reasons for below recommended utilisation of the course material .  These were collated and analysed.  Four major themes emerged, 27% of the comments related to the course material, 25% to access difficulties, 18% related to positive aspects, 17% related to time issues and 12% related to single other comments.  Some students made more than one comment and some comments covered more than one theme.
Usage of online materials: 33% of respondents reported usage at or above the recommended level i.e. once a week (Table 1).  Worryingly 24% of students reported that they did not access the course once a month (Table 1).  Mature students and intellectual disability nursing students were noted as being more likely to access the online material on a weekly basis: 48% and 41% respectively.
Reasons for under utilisation of online component:  The three closed questions to determine the underlying reasons for usage below recommended levels addressed time constraints, awareness and motivation.  60% of students agreed that time constraints were a contributory factor to under utilisation of the e-learning course (Table 2).  Some students elaborated on this point in the open question, with 17% of these responses directly relating to time constraints.  There were two main sub-themes in relation to this: broadband issues and finding time.  When accessing the material from home band-width issues resulted in long delays while material downloaded.

‘I didn’t have broad band at home and each page on the web is very slow to come up’
‘Using the internet at home can be difficult as WebCT can take up a lot of time’

Some students had difficulty finding time within the programmed timetable to access the material during the day.

‘Very full time course and don't have time to log on once a week’

‘The nursing course was so intense I did not have time to go into WEBCT’
‘It is sometimes hard to find the time to access the WebCT course’
Students commented that this limited time to access the material during the day was further exacerbated by ‘bottlenecks’ forming during lunch periods and other break times, when the majority of students wanted to use the limited number of terminals.
The closed question, addressing awareness, showed that despite continual efforts by the lecturers involved 20% of respondents were not aware of the importance of the online course within the curriculum.  When asked about lack of motivation, only 5% of students reported this as a significant factor in their under-utilisation of the online resources.
Web Access and IT Skills: Quantitative data from a closed question, asking whether web access was available in the home, showed this was the case for 79% of students (Table 2).  Interestingly, the open (qualitative) question in the survey highlighted the fact that, as previously stated, limited band-width was a significant factor in under utilisation of the course.  The majority of students (89%) believed that their IT skills were sufficient to utilise this component (Table 1) leaving a significant minority of 11% who perceived their skills to be sub-optimal. 

Course Content/Format: The majority of the students had no problems with viewing and using the course material, however, 24% of the students did cite having difficulties (Table 1).  The nature of these were mixed and were further addressed in the open question.

Within the course material theme, three sub-themes emerged: course content, course structure and preference for other methods.  Some students found the course material too brief while some found it too expansive. 

“Does not go through information in depth very brief overview not best place in reality to aid study”

“I feel that the notes are not concise enough”

  Some students did not like the format of the course.

“I did not like the lay out”

“Can’t make diagrams full screen really annoying”

“It is hard to follow- no structure”
There were a few comments supporting preference to other methods of learning as the main reason why students did not access the material as recommended.

“I did not enjoy learning from the computer as it is very impersonal and if I did not understand some of the course I could not ask”

“I use it occasionally but prefer taking notes at lectures…”

Besides the fact that the question asked for additional comments on why you did not access the course as recommended there were many comments on the positive aspects of the course. 

“I quite enjoyed having to use the programme especially for my studies at home.  It was quite useful for my first semester exams”

“Found it very helpful for clarifying and sometimes for simplifying the course work”

“I find it very beneficial especially the quizzes as it helped me to study”

LIMITATIONS

The timing of the survey may miss those students who have already dropped out of the course and the reason behind this.  
DISCUSSION
E –learning was implemented in this course because of its accessibility, and potential to cater for individual learning needs.  Web-based learning is often thought to be a ‘democratising’ force in education.  Good e-learning courses increase the accessibility of students to course material and are therefore, more convenient and more time efficient (Kenny 2002).  As with other studies (Cragg 1999), however, we found that some students still favoured traditional learning methods such as classroom-based lectures. 
Under-utilisation of the course was very evident and a source of concern.  A sizable minority of students did not appear to fully appreciate the importance of the online course.  Clearly there is a need to make students aware of the importance of this course, through increased direct ‘advertising’ within the module (Childs  et al. 2005).  This e-learning course was integrated into the biological sciences module so as not to overburden the curriculum and increase study time.  Further integration into the direct teaching component of the module may improve student participation.  At the simplest level this may involve the lecturer referring to and in some cases using its diagrams and content within the class.  Familiarity with these online resources may place students in a ‘comfort zone’, prior to challenging them with additional concepts in lectures, a system which has been shown to improve the pedagogical experience for the student.  This process would constantly reaffirm the important role of the online course in the students’ minds, highlighting the students’ need to take responsibility for their own learning, negating expectations that they are going to be ‘spoon fed’,  increasing the course acceptability and student motivation. 


While access to the course was available to all students from university terminals, as in previous studies (Childs et al. 2005) ‘bottleneck’ times did occur and had an inevitable impact on usage levels.  In previous studies students found access from home convenient (Childs et al. 2005); 79% of students in this study were able to access the online materials from home, but this still left a significant minority ‘disenfranchised’.  In 2006, 49% of all Irish households had a computer (Central Statistics Office 2006).  If the ability to access e-learning materials gives students educational advantages, then those students unable to afford their own Internet-connected computers are at a clear disadvantage.  If the use of web-based learning resources becomes an integral part of the courses offered, then far from being ‘democratic’ and widening access, we might be actually disadvantaging the already most disadvantaged students (Washer 2001).  In 2006 only 13% of Irish households had broadband connection.  The lack of broadband means slower dial-up connections, contributing to frustration and long delays while larger files download.  Although access to broadband on a nation-wide level is increasing rapidly (Central statistics office 2006), until access is universal course developers must address the problems and challenges associated with dial-up.  Suitable choices in format and size of files have significant effects on reducing download time while still maintaining quality.  Moving away from the automatic loading of ‘in line’ animations and complex graphics to materials that can be spawned, at the behest of the student, in separate windows, from descriptive links will give the user more control over which content is downloaded. 
Good course content and format clearly also play a major role in efficient learning and student satisfaction (Cragg et al. 1999, Childs et al. 2005).  Some students expressed dissatisfaction with the format and content.  While attending to student feedback it is paramount to keep in mind the objectives of this course, which was created to be foundational and brief.  It is also important that the course has inbuilt flexibility, to allow for the varying learning styles of individual students.  The familiar maxim ‘one picture is worth a thousand words’, appears to hold true, with students visiting graphic rich pages more frequently.  These pages had only brief text containing hyperlinks to further detail.  The biology team proposes to adapt all pages to this format.

Technical difficulties can result in user dissatisfaction (Cragg et al. 1999, Childs et al. 2005).  Only basic IT skills were required to use the course: accessing the web, navigating through the usual ‘click-a-link’, text input in labelling diagrams and installing the Flash plug-in.  Despite this a significant minority of students reported their IT skills were insufficient.  Previous studies have recommended the evaluation of computer and IT skills of students using e-learning courses (Atack & Rankin 2002).  Early assessment of IT skills would identify students with difficulties so troubleshooting sessions to address these needs could be arranged and students encouraged to utilise the technical support available. 

Despite e-learning being reported as more time efficient in this and previous studies (Kenny 2002) lack of time was cited as a major factor in the under utilisation of this course.  This increased time load compared to classroom teaching can sometimes be over estimated as students compare e-learning with class time rather than including preparation and subsequent study time (Billings et al. 2001).  However, it also may reflect some of the problems students cited that have been already discussed, such as access, content or skill difficulties.  In addition students have to contend with the conflicting demands of learning, part-time employment, commuting etc.  With an increasing emphasis on attracting mature students into third level institutions factors such as family commitments contribute to making mature students time poor (Fleming & McKee 2005, baz.10).  Further development of time management skills within the nursing programme (Childs et al. 2005) would empower students to maximise their learning potential within the time available. 
RECOMMENDATIONS FOR PRACTICE
The following aspects are recommended with this course and other e-learning courses as a result of this study:
· Early evaluation of students’ IT skills and subsequent targeted training 

· Increased direct ‘advertising’ of the course within the module

· Further integration into the direct teaching component of the module

· Simpler, graphic rich, format throughout the course

· Ensuring only basic IT skills are required to use the course

· Addressing challenges of dial-up connections

· Recommendations on allocation of time to e-learning
CONCLUSIONS

The use of the e-learning course was below recommended levels.  Optimum utilisation of the course was inhibited by time constraints, issues with course content, web access and IT skills.  Several areas of opportunity to improve the usability and usage rates of an e-learning course were identified.
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