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Introduction

Programming is widely accepted as being a problem subject for first-year computing undergraduates.  Sayers, Nicell and Hagen (2004), for example, examining the performance of students at the University of Ulster, noted that "students seemed to have great difficulty in achieving a reasonable standard within the twelve-week semester and each year their performance in programming presented a significant hurdle to their academic progress".  
At University College Chester (UCC) the Introduction to Software Design module (CO1225) had exactly these characteristics, a fact that was noted in the 2001-2002 module assessment board minutes.  It is a module undertaken in the first semester of the first year by students on a variety of honours degree programmes in the computing discipline.
The First Stage

To address the issues of retention and achievement a number of developments were introduced in 2002-2003, within the framework of the traditional delivery pattern of a one-hour lecture and two-hour workshop each week.  

The principal innovation was that of encouraging students to submit their workshop exercises as email attachments during the first 4 weeks of the course.  They were provided with prompt (12 hours or better) email feedback giving praise, and offering guidance where necessary.  Previously, more committed students would have requested an individual tutorial with the tutor, while the majority would have puzzled over their difficulty until the next class.  
Producing feedback for the emails in the early weeks of the course was very time-consuming for the tutors (there were 45 students in the group) but the outcome was a method of handling queries and problems for the rest of the semester that was popular, time-efficient and convenient for students and tutors.  The tutors spent a few minutes dealing with messages 2-3 times during each day (for this and other modules).  Many queries that would have previously been dealt with by a face-to-face meeting could be dealt promptly and quickly by email.  This avoided delay, eliminated the need to find a mutually convenient time to meet, and allowed the tutor to give a considered response using minimal time.  A face-to-face meeting was arranged (by email) for more complex problems.  Students were less inclined to struggle or give up on the subject because asking for help was so easy.  As they began to master the course content, and gain confidence, the frequency of the requests dropped.
The proportion of students seeking help, and the number of requests was greater than previously.  Overall, however, the tutor’s workload was comparable with the previous year.  There was a noticeable improvement in the retention rate and pass rate for the module, and a correlation between a student’s inclination to use of email and the marks they gained. 
In 2003-2004 it was decided to take the initiative further, exploiting IBIS, the College's VLE, and building on the author’s experience as tutor and on-line conference moderator for the Open University (the nature of this activity is described by Thomas (2004)).
Module Delivery 

The same pattern of weekly one-hour lecture and two-hour workshop was adopted.  It was continually impressed on students that the module was designed on the basis of about 9 hours of study and they were therefore expected to undertake about 6 hours of independent study per week.

Registered students were able to log-on and use IBIS via their browser from on or off campus.  A series of welcome and ice-breaker interactions in weeks 1-2 was used to gain compliance and confidence in the use of IBIS, and particularly the module ‘learning space’ which includes access to the on-line learning material and the module’s discussion board.

Other IBIS facilities used by this module include the Module News for important announcements, the Calendar for highlighting significant events, and the Assignment Submission facility.  
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Figure 1 – the module’s Learning Space

Learning material comprised a weekly Study Guide with hyperlinks to the PowerPoint presentation used in the weekly lecture, Workshop Tasks, and Independent Study Tasks.  The Study Guides and Tasks were written using web-page creation software (Dreamweaver).  As the module was about to start a facility known as Rich Media Authoring (RMA) became available in IBIS, but it was not convenient to switch to it at that time.  RMA requires little more than word processing skills and removes the need for additional software. 
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Figure 2 – A weekly Study Guide
The Study Guides were ‘published’ to IBIS week-by-week on the day of the lecture.  This facilitated inclusion of general comments and feedback, and sometimes sample solutions, to the previous week’s work.
The Workshop and Independent Study Tasks were structured using the MoSCoW principle – ‘Must’, ‘Should’ and ‘Could’.  An average student ought to be able to complete the ‘Must’ and ‘Should’ tasks in the allotted time, while a less able or slower student would only complete the ‘Must’ tasks, and a more able or faster student might complete ‘Must’, ‘Should’ and ‘Could’ tasks.  Students were encouraged to equate completion with pass, average, and high levels of attainment in assessment.

Monitoring Attendance and Access to On-line Learning

Each student's attendance at the week's lecture and workshop was monitored.  The number of times they accessed the on-line learning material was checked weekly using IBIS's Usage Statistics facility.  
A suitably worded email message was used to seek reasons for non-attendance and non-access.  Further messages were sent if a student did not respond, missed the next week's class, or continued not to access the materials.  A student who did not access his/her email was contacted by phone or letter.  The emphasis was on ascertaining the reason for absence and offering support.  The student response rate was good.
Monitoring Progress

Students were encouraged to post a message to an appropriate thread of the module's Discussion Board at the end of the weekly workshop.  In this message they were required to comment on the exercise (“it was dead easy” or “I really struggled with … “), report any difficulty and say whether this was resolved.  They attached their work to the message. 

Students were encouraged to post a further message to a thread of the Discussion Board relating to the independent study tasks. 
The Discussion Board came to be used for additional module-related topics, many of them created by students.  It was often the students who couldn’t benefit from socialising with other students on campus – because of jobs, domestic commitments or physical impairment – who created this ‘on-line café’ culture
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Figure 3 – a Message and associated responses on the Discussion Board
Suitably worded emails were sent to students who did not report their progress (or lack of progress) on the workshop and independent tasks.  Any reports of difficulty with the tasks were dealt with promptly. 
Assessment

The module is assessed by an assignment (67%) and an examination (33%).  The timing of the module - the first semester of their first year at UCC – means that students are not familiar with university assessment practice.
The assignment was divided into two components, the first of which was undertaken early in the semester (week 5) during a workshop, and submitted through the IBIS Assignment Submission facility.  The second component was also submitted electronically, in the penultimate week of the semester (week 11).  In other respects assessment followed a similar pattern to the previous year.  Week 12 was designated a revision and exam preparation period with an appropriate lecture topic and group tutorial instead of a workshop.

The first component of the assignment was intended to give the students practice and confidence in interpreting and responding to an assignment brief, tackling and assembling their work, submitting it through IBIS, and reflecting on and responding to feedback.  It was also intended to give them practice of time-constrained working. The feedback was sent to them individually be email approximately 1 week after submission (after the autumn independent study week).  
The component was lightly weighted (15%) so students had the opportunity to accumulate marks and experience pressure, but not be discouraged by weak performance so early in their study programme.  The marking scheme was such that if a student performed better in the second component or didn’t submit the first component then the second component’s mark was scaled from 52% to 67% weighting.  Thus, students who attempted the first assignment were able to benefit from the experience, while those who didn’t attempt it were not materially disadvantaged.
Despite plenty of advance warning that the assignment was to be done in the workshop, two students didn’t attend or offer prior apologies, and two more provided sound reasons for non-attendance in advance of the event.  The mitigating circumstances procedure (explained when the assignment was launched and on the assignment brief) was reviewed with all students, using these instances as case studies to reinforce awareness of the implications.  
Outcomes
There was a major reduction in the proportion of students who ‘dropped out’ of the module during the semester, as compared with previous years.  The 4 who didn’t submit the assignment or attend the exam were in all cases students whose attendance in their other modules was equally poor.  This supports the view that the causes were not specific to this ‘problem’ module.

Three students did not submit the assignment but did attend the exam.  There was correlation with attainment in their other modules.  Again, therefore, the evidence suggests that there were not module-specific causes.

Only one student who submitted the assignment and attended the exam failed the module.  This is a massive improvement on the pass rate of previous years.  The mark profile for the whole group was significantly better in this module than in previous years, although the performance of the students in other modules was comparable (average for CO1225 58.7%, overall average 57.0%).   

In summary, the drop-out rate during the semester was reduced and the pass rate was improved, achieving the goals.
Reflection

There is a great deal of debate as to whether providing learning materials via IBIS discourages students from attending lectures.  
From the tutor perspective, the question must be what is imparted in a lecture to a large cohort of students, as compared with what is communicated by the same PowerPoint slides viewed by the student using a browser, together with a Study Guide that provides general feedback on the previous week’s topic, attached solutions to tasks, and a briefing on what has to be done in the current week’s workshop and independent study.

Students who can choose to attend or nor will take a decision based on the added value they perceive from making the effort to attend.  Those who are unable to attend because of illness or the pressing needs of work or domestic circumstances are clearly disadvantaged if the learning materials are not readily available.
Attendance at workshops is different issue.  The workshop (considered to be a group tutorial by some tutors) is intended to provide an opportunity to interact with their tutor and fellow students.  Although the Discussion Board provides a similar facility it is asynchronous (people participate at different times) and text based rather than verbal.  Each has advantages, and disadvantages, but neither is individually as good as the combination of the two.
Enhancements

Checking attendance, module statistics and posting of messages was a time-consuming activity.  A request for IBIS to be enhanced resulted in provision of a Virtual Attendance feature which automatically identifies registered students who haven’t accessed learning material and/or posted to the discussion board.  
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Figure 4 – The IBIS Virtual Attendance facility

The CSIS Department has a computerised student record system (independent of the UCC central system) and tutors record student attendance in this system.  It is currently configured to expect one entry each week (the workshop) and a ‘work around’ has to be employed to record lecture and workshop.  It would be helpful for the system to be modified so that each attendance can be logged.
Further developments that will reduce the mechanistic aspect of monitoring include:
· Automatic generation of messages in response to a student’s first non-attendance and non-submission.
· Checking of attendance patterns across modules 
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Appendix 1 – Mark Profile for CO1225 Students
	Marks


	% of students



	from 
	to
	CO1225

2002-3
	CO1225

2003-4
	Overall 2003-4

	70
	100
	10
	28
	18

	60
	69
	17
	17
	21

	50
	59
	21
	26
	34

	40
	49
	26
	26
	21

	35
	39
	2
	0
	0

	0
	34
	24
	3
	6

	
	
	
	
	

	Coursework
	54.2
	60.2
	

	Examination
	47.1
	52.9
	

	Overall
	50.0
	58.5
	57.0


CO1225 Grades compared with Overall Grades

1 grade better in CO1225
4

Same grade
29

1 grade worse in CO1225
1

1 student who was resitting, and hence capped at 40%, is excluded from the analysis.
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