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1. Introduction

This document reports on personal experiences of applying communication and IT (C&IT) resources to support teaching and learning. This considers the implications of using C&IT for both the student learner and the teacher, in the context of teaching computer science (CS) subjects. The report was originally written as Assignment 5.2 for the PG Certificate in Academic Practice at Heriot-Watt (submitted May 2002).

The application of C&IT resources is considered in comparison with traditional teaching techniques. With regard to CS based teaching, reference to traditional teaching techniques means those that require the physical presence of the teacher. So this covers, large group lectures, small group tutorials and running computer labs etc. In addition, the teacher is available in their room for students to arrange one-to-one meetings.

The report is structured in the following way:

Section 2: Background.  This section considers different motivations for using C&IT and available technologies. 

Section 3: Selection of Resources and Application. This section considers the application of C&IT to a specific module. This considers a critical analysis and evaluation of the appropriateness of C&IT resources available, and justification of those chosen. 

Section 4: Evaluation. This section provides an evaluation of the C&IT resources used in section 3, considering strengths and weaknesses from the perspectives of both student and teacher.

Section 5: Summary and Conclusions. This final section provides a final reflection on personal experiences and draws wider conclusions about likely directions for the future.
2. Background

This section begins with a discussion of the different motivations for using C&IT, leading into a review of available technologies and the support that they can offer. The final subsection reviews personal teaching activities, and the associated application of C&IT. 

2.1. Motivation for use of C&IT Resources

The following represents certain motivations from the perspective of the Higher Education (H.E.) establishment, the teacher and the learner (much of this stems from discussions in preparation for the previous PGCAP coursework [1,2]). These are not meant to be an exhaustive treatment, rather they emphasise that there are different motivations at work:

Establishment perspective: The establishment looks to increase business and enhance reputation. This translates into increasing student numbers through the range/flexibility of courses offered.  Traditional teaching techniques and resources are already stretched by the current numbers. One approach to increasing numbers is to move to new markets, where students may be physically remote from the H.E. establishment. Such new markets may be within the U.K. or overseas. 

Teacher perspective: The teacher facilitates student learning, which requires communication with students. We can consider the use of C&IT to provide mechanisms for communication, helping teachers deal with increasing class sizes. It is also important to recognise that in CS related subjects, the teacher has an increasing obligation to use C&IT. The majority of students coming to H.E. have extensive computing experience. Students feel they are taking a step back in time by observing the skills we advocate versus those we ourselves seem willing to employ.

Student perspective: The needs of the student are changing. In part, this is a reflection of a change in the populace as people embrace the concept of lifelong learning [3]. The cohort of students is increasingly diverse, with many people returning to education later in life. Many degree structures in CS subjects are increasingly flexible, allowing students to enter and leave at different points taking credit value for their studies up to that point. Students returning to education may also be reluctant to relocate near a H.E establishment, since they may be less willing to leave friends and family – so there is an increase in demand for distance learning.

There is a tendency to talk about the development of flexible material and resources [4]. Flexibility aims to remove the restrictions of the traditional teaching techniques, i.e. those relying on people conforming to a rigid timetable and being somewhere at a set time. The ability to reach increased numbers is one firm aim of this increased flexibility. However, using C&IT resources and techniques may lead to improved learning on the part of the student by providing them with alternative approaches to material. 

2.2. Available Technologies and Examples

This section reviews the available technologies and examples by considering broad requirements. 

Supporting interpersonal interaction: Interaction continues to be important, both between students and between students and teachers. Many teaching theories support the need for two way dialogue (many of which we covered in a previous assignment [2], e.g. Laurillard’s conversational framework [5] and others [6]). This requirement is to the benefit of both student and teacher. Technologies can support communication, many of which CS students are already familiar with. For example, email [7,8,9,10], newsgroups [11] and chat rooms [12,13]. If a more physical presence is required, then video conferencing may be appropriate. Whiteboards and collaborative working environments can support interaction, for example First Class [14] and Microsoft NetMeeting [15].

Supporting student self evaluation: Computer based test environments can provide a variety of support providing students with immediate feedback without judgement [16,17,18]. We can also develop adaptive media with feedback on goal-oriented actions [19,20].  

Supporting formal assessment: Technologies are available to support taking assessment, for example Cue [16]. Such systems support for marking as well as collation of entered marks. Other technologies can support submission of coursework (software programs as well as written reports) [18,20]. Collation can be via email, or specialist software. Many WWW based environments have facilities to support this (e.g. FirstClass.) 

Feedback: We require mechanisms to provide students with feedback, but we also require feedback ourselves (this is part of the communication requirement). Feedback can be targeted to individuals or broadcast to groups using email or newsgroups. It can also be posted on the WWW. Many of these mechanisms can be used by students to provide us with feedback too – though we can make use of questionnaires (electronic [21,22] or otherwise) and interviews (by email, videoconferencing etc) too.

Supporting dissemination of core material: The WWW is itself a rich source of information (note how many references in this report were deliberately taken from the WWW!), but we can also make notes/material available on WWW. These may be sufficient in content, or may provide further directed reading., e.g. simulations and/or animations can also to help illustrate points/issues in ways that may previously have been talked through by the teacher on a blackboard. Many such examples can be found for the CS (references can be found in my bookmarks http://www.macs.hw.ac.uk/~paw/bkmarks.html).

There is a distinction to be made between taking the current teaching techniques and trying to translate them using technology, versus, adopting different techniques that may be more appropriate using C&IT [22,24]. There are studies beginning to explore this, e.g. eTutoring by TechLearn [25,26]. 

A matrix can be used to illustrate a general mapping of the requirement with the possible technology (see appendix A). The matrix represents a “work in progress” which has been discussed with colleagues. We hope that it may be developed further in the future.

2.3. Personal Experiences

Personal teaching experience involves the following CS modules:

· Introduction to Programming II: The second of two modules supporting first year students learning to program using C++. C&IT resources are a module WWW site [27], as well as making use of existing online material to support/enhance self study [28,29].

· Software Engineering III: A third year module, which forms a core part of the BSc Computer Science degree. C&IT resources are a module WWW site [30] to support dissemination of material.

· Data Structures and Algorithms I: The first of two modules supporting second year students. The DS&A module forms a core part of the BSc Computer Science degree. C&IT resources for this module are the subject of the remainder of this report.

At the time of writing this report, the then Computing and Electrical Engineering (CEE) department was in the process of restructuring the BSc Computer Science degree. The new structure was rolled out on a year by year basis. All second year modules were consequently restructured (redeveloped) for the 2001-2002 session. In the summer of 2001, the CEE department discussed both current and wider plans for second year modules. The wider plans concern offering modules as part of a package to overseas markets. These future plans for the modules were brought into a discussion redevelopment for 2001-2002 – the DS&A module being my responsibility. It is therefore appropriate that this module is the subject of the remainder of this report.

3. Selection of Resources and Application

The following are issues in redeveloping the DS&A module, each of which provides a motivation to look at C&IT for assistance: 

· Desire to develop all new module material in a more flexible format such that it is more readily suitable for future markets.

· Desire to find appropriate methods to supplement traditional teaching methods to the mutual benefit of both students and lecturer

These motivations are different, and lead us to look at different aspects of C&IT. This is the subject of the following subsection.

3.2. Selection of Resources

In accordance with ideas discussed in section 2.1, the table 1 presents a summary of resources examined and reasoning/requirement.

REQUIREMENT
On Campus
Off campus

Dissemination of core subject material
· Lecture (traditional) – reduced number of lectures (one per week)

· Lecture notes designed with animations

· Directed self study by students (using various resources)

· Selection of module text
· Webcast/recorded lecture

· Lecture notes designed with animations

· Directed self study by students (using various resources)

· Selection of module text

Communication with students
· Email

· Chat room

· Tutorial (traditional)
· Email

· Chat room

· News groups

Explanation of key concepts
· Lecture

· Animation/simulation
· Webcast/recorded lecture or support from local staff

· Animation/simulation

Feedback on understanding of key concepts
· Coursework

· Self test (tutorial sheets)

· Computer based testing
· Coursework

· Self test (tutorial sheets)

· Computer based testing

Module assessment
· Examination (traditional)
· Examination (supported by local centres and possible local tutors marking?)

Plagiarism checking
· Electronic submission of coursework

· Test with appropriate software
· Electronic submission of coursework

· Test with appropriate software

Central point for dissemination of material
· Module WWW site
· Module WWW site

Table 1: Review of present and future requirements of DS&A module

Whilst discussions and planning reflect the wider plans for the module, in the context of the present year resources were only available to consider the scenario on campus. Table 1 shows a number of items in bold – these were the techniques chosen as appropriate for the present year. This decision was based on what was most needed and what the immediate resource (i.e. me!) could support. Key points are outlined below:

Lectures: It was intentional to reduce the number of traditional lectures given. The aim was to hold one lecture per week, which should provide focus and stimulus for further self study. Lecture material was developed using Microsoft PowerPoint with animations (students could run these outside of lecture too via WWW).

Module Text: The choice of a suitable text book was key:

· Many establishments are developing their own material, a summary of which was reviewed during a previous PGCAP coursework [1,2]. From the point of view of available resources we considered it important to avoid developing core material from scratch, when so many text books cover the material well.

· Text provides a focus for directed reading

· Chosen text book must provide www based material. WWW site includes supplementary simulations and animations to explain key concepts. 

Feedback: Module structure focussed on problem based learning. This was directed by provision of tutorial problem sheets and coursework. The students were encouraged to work in small groups. They are also encouraged to make use of the email group that I used to contact them to exchange information with one another re common problems/issues etc. Such interaction (with my intervention at times) is key to stimulating and checking learning.

Module WWW: Most computer science students now expect that a module WWW site will be available. This acts as a central repository and point of communication from the lecturer. This is considered a great help to students. It also helps the lecturer communicate effectively with students.

Note that a further point in table 1 concerns plagiarism checking. The CEE department is concerned about potential copying between students, specifically software programs. A process has been put in place [32] and appropriate software for checking [33]. In order to execute this we need to consider mechanisms to support electronic submission and tracking of software (see separate report in appendix B – note the report has been edited to remove sensitive material from this Technical Report version of this document).

It was desirable to start to experiment with CBT environments to support student studies (and assess how effective they could be) it became infeasible to use this technique in the present year.

3.2. Application of Resources

This subsection describes the WWW based support provided for students. For reasons highlighted in the previous subsection, it was important that a module WWW page be provided [32]. This provides structured content of key data items that students would find helpful/necessary to complete their studies. An image of the introductory screen can be found in figure 1.

[image: image2.jpg]Data Structures and Algorithms I (12.2A02)

These pages were put together to help students taking the above module. The following lirks provide access to a range of material
related to the modle.

o Module Outline and Timetable
o Module Textbook

o Lecture Notes

o Tutorial Information

o Lab Sessions

o Sahni Software

o Assessment Details

o Plagiariom Tssues: Including instructions for how to elecironically submit program source code for coursework.

o Other DS&A Support Information

o Feedback to PAW *** NEW *++




Figure 1: Introductory Screen of Module WWW Page

The design of all local WWW pages was kept simple, mostly focussing on the structure and clear presentation of material. This supports the students by providing them a central repository of information. These WWW pages were developed by myself using basic HTML (i.e. no development environment was used).

A number of key points are highlighted in figure 1. In particular, there is a link shown to direct students to the WWW site provided by the author of the module text. Its introductory page is shown in figure 2. This clearly identifies the text, and the different resources supported by the WWW site.
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Figure 2: Text book main WWW page

Choosing either the “Instructor Resources” or “Student Resources” links resulted in the same page being displayed (shown in figure 3). This presents a point of confusion when first visiting the site, as the web page (figure 3) uses three frames to present its information. The user has to scroll around the top left frame and find the required link. At this point students are stopped from accessing instructor links as a user id and password are required.
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Figure 3: Text book subsequent page

The availability of multimedia material to support learning was a key criteria in choosing the particular text book. The available animations are shown in figure 4 which shows a further screen on the text book WWW site. Note that the style of the WWW pages has changed yet again. Consistency was not its strong point. 
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Figure 4: Animations supported by text book web site

Choosing each of the links in screen 4 takes the user to a further screen with running software. An example is shown in figure 5. The example animations were simple to use and seemed robust and well designed, allowing students to change parameters and operating conditions. Immediate feedback on actions being reported in a text window on the screen. We considered this a good resource based on previous experience of students needs in this module. 
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Figure 5: Example animation

4. Evaluation

This section considers evaluation of the C&IT resources put in place for teaching the restructured DS&A module during term 2, Jan-Mar 2002. The evaluation considers what the students find worked and what did not worked. This provides input into future module developments and helps improve individual teaching practice.

4.1. Experiences of learner

A separate module review report was prepared which summarises experiences from teaching the DS&A module (copy included in appendix B). We focus here on evaluating the student experience in using resources. A questionnaire was issued during a final lecture and students completed there and then. The questionnaire was also posted onto the module WWW site (figure 1) and students notified by email. It is interesting to note that no completed questionnaires were received outside of those returned during the lecture.

40 completed questionnaires (see appendix C) were obtained from a total class size of approx. 85 (i.e. only 40 students were there on the day the questionnaire was issued). A summary of findings is included in table 2.

Book Purchase

Percentage

1a
Bought Sahni
93

1b
Bought other text
8

1c
Used existing text
60

Use of Internet



2a
Used demonstrations on Sahni WWW site
78

2b
Have found them helpful
58

2c 
Have found them unhelpful
10

2d
Use WWW to research topics further
58

Course Structure



3a
Prefer one lecture per week
68

3b
Would prefer two lectures per week


33

3c
Attended tutorials
68

3d
Found tutorials helpful
58

3e
Found tutorials unhelpful


3

3f
Completed both coursework
88

3g
Found coursework helpful
95

3h
Found coursework unhelpful
3

Table 2: Findings from module evaluation

The findings were followed up with general discussion with students (mostly my mentees who I have occasion to talk to during the term).

A primary purpose of the survey was to establish how much students had used the text book WWW site. It was reassuring to find that about 78% had at least looked at it. Though only 58% found that the simulations/animations helped. In discussion with students we have to be aware of their expectations from technology. Many students prefer to have answers presented to them – and not have to think (most animations on the WWW site still required that they think!), so anything they have to think about is not necessarily considered helpful by them.

There is an issue of the weak design of the Sahni WWW site (figure 3). Many students report in comments and discussion that they found it difficult to navigate and make sense of, and this put them off.

It was encouraging how many of them made use of the WWW in general to find further resources for themselves. This was another resource they were encouraged to examine (with examples). 

Although not reflected in the questionnaire (an oversight at the time), the students reported in email and discussion that they found the module WWW site [32] a useful resource – in terms of central storage of information, and links to other material.

4.2. Plans for the future

The increased use of C&IT is necessarily a direction for the future. The University business will dictate this. Having reviewed the running of the DS&A module this year, this report helps to identify recommendations that could enhance the experience for students next year (as well as being of benefit to the tutor!). These are, in summary:

· Continue to develop and use module WWW site. Students now expect this as a minimum. An immediate improvement would be to support coursework submission through the WWW.

· Consider continued use of chosen text book as main material for module. 

· Increase support for online tutorials and discussion – aim to further increase dialogue with and between students

· Increase support for self study through use of CBT type material – allowing students  to pace study and gain feedback in a structured environment.

Note that any further action on this module will need to be done with support from the University, in terms of resource provision.

5. Summary and Conclusions

A key practical point is to adopt C&IT gradually, so we can review the benefits and not waste resource in unnecessary ventures. Design, development, deployment and maintenance issues all need to be considered. The motivation(s) for using C&IT needs to be understood and accepted – both students and teachers have to buy in to the process to make it work.

This report has shown C&IT has a great deal to offer in supporting and enhancing student learning. The benefits to teaching staff have also been highlighted. However, in the move to use so much technology, we should also remember the importance of having fall-back options. What happens if the technology breaks – for example due to electricity or networking problems? 

It is difficult to identify what motivates students to learn. Even when well motivated, all students encounter difficulties at times; for example, being bored or experiencing mental blocks. In both cases, having a variety of materials available to the student may increase stimulation and reduce the boredom factor. Whatever our future teaching environment, this in itself is a positive reason to explore what C&IT can offer. 

As a final point, whilst there are many different theories regarding teaching and learning [6], they tend to agree on the importance of communication - both between teacher and learner, and between learners. Whilst we need further studies to examine how theories may need to adapt in the light of C&IT [34], it is likely that such communication will remain a key focus.
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Appendix A

Requirement and Technology Matrix


Email
WWW pages

(html)
WWW material  (interactive)
Computer Based Assessment (CBA
Chat

rooms
Computer Based Environment  (CBE)/ Integrated Learning Environment (ILE)
News

groups
Bulletin

boards
Simulation/

Animation
White

boards
Video

conf.

(live)
Video

conf.

(interactive)
Video

playback

(recorded)

Interpersonal Interaction (student to student)
X



X
X
X


X




Interpersonal interaction (student to tutor)
X



X
X
X


X




Passing information to student
X
X
X




X
X





Self test of knowledge


X
X










Support student research

X
X
X










Submitting Coursework
X


X

X








Assessing coursework



X










Providing feedback
X
X
X
X


X
X

X
X
X
X

Support collaborative group working
X



X
X
X


X




Appendix B

Module Review Report

Module Review

1. Introduction

This document provides a review of experiences teaching the Data Structures and Algorithms I module during the second term (Jan-Mar 2002). It is hoped that this document will primarily help me (or whoever) when it comes time to run this module again next year! This year saw the first run of this module in its rewritten form using Java. Subsequent sections summarise the teaching material (books, notes and other material provided), teaching and assessment structure (lectures, tutorials, coursework and examination) and module review (i.e. questionnaire results from student feedback). The final summary and conclusions section points to matters to consider in future running of this module.

2. Teaching Material

Text book: The following text was chosen for this module (and also the subsequent module 12.2AP3). Data Structures, Algorithms, and Applications in Java, Sartaj Sahni, McGraw-Hill, ISBN 0-07-109217-X. http://www.mhhe.com/engcs/compsci/sahnijava
Notes: Lecture notes (PowerPoint) and tutorial handouts (Word) were provided. These were issued as handouts in the relevant lecture.

WWW: A series of WWW pages were provided to support the module. Mostly used to make notes available, plus communication of other material to students [1].

Software: The Sahni code was installed on the departmental server for students to access. There was much confusion about this re setting CLASSPATH, though this was finally resolved (see comments in section 4). Details of the CLASSPATH can be found on the WWW [1].
3. Teaching and Assessment Structure

Teaching: Structure was primarily one lecture (Tuesday) and one tutorial (Friday) per week. Extra Thursday lecture slot was used to cover extra material (lecture on UML for those coming through Java Bridge, plus general lecture of sorting and searching algorithms). Details of teaching schedule are recorded in Module Outline document (presented to students at first lecture, and available on WWW[1]).

Lab support:  A fairly large number of helpers were used to support labs and tutorials. The lab helpers had a weekly meeting with myself, which served to try and identify any problems/issues. Recommendations for future years were taken into account (summary in section 4):

Tutorial Friday 15:15 - 16:15  (EC2.44) - weeks 2 to 9 

· Amelia Rastei 

· Beng Gee Sim (weeks 1-4 only – dropped out due to lack of confidence)

Lab Monday 09:15 - 11:15 (EC2.50) - weeks 2 to 9 

· Andre Du Bios 

· Stefan Wagner 

· Emilio Miguelanez 

· Ajanta (Rhea) Chatterjee 

Lab Wednesday 10:15 - 12:15 (EC2.50) - weeks 2 to 9 

· Dave Edwards 

· Andre Du Bois 

· Tina Valappil 

· Ajanta (Rhea) Chatterjee 

· Also Abdallah Al Zain weeks 5-7 for additional cover
Attendance: Attendance at lectures, tutorials and labs was tracked through lists. Figures summarised as follows (details available in spreadsheet [2]).

Lecture attendance

10 Jan
15-Jan
17 Jan
22-Jan
24-Jan
31-Jan
5-Feb
12-Feb
19-Feb
26-Feb

Intro
Lists I
UML
Lists II
Sorting
Stacks
Trees I
Trees II
Queues
PQueue

n/a
67
n/a
51
33
39
58
48
53
42

Lecture was used to provide outline structure and motivation for each weeks topic. Implementation (approaches to) were introduced. The one weekly lecture was a very full lecture – generally took 50-55 minutes to deliver – could be refined with more practice.

Lab attendance 
14-Jan
16-Jan
21-Jan
23-Jan
28-Jan
30-Jan
4-Feb
6-Feb
11-Feb
13-Feb
18-Feb
20-Feb
25-Feb
27-Feb
4-Mar
6-Mar

mon
wed
mon
wed
mon
wed
mon
wed
mon
wed
mon
wed
mon
wed
mon
wed

11
31
7
42
15
31
2
18
6
36
1
34
1
11
0
0

Lab helpers were involved in taking register at each lab, plus getting parts of coursework marked off (demonstrated). 

Tutorial attendance
18-Jan
25-Jan
1-Feb
8-Feb
22-Feb
1-Mar
5-Mar
7-Mar

Fri
Fri
Fri
Fri
Fri
Fri
Tue
Thur

13
6
4
81
3
n/a
6
1

The weekly tutorial was run as an open problem session. Students encouraged to turn up and discuss issues arising from lecture, tutorial sheet problems and also discuss coursework issues. Had two helpers come along – general idea was that tutorial helpers field general discussion on material and problem sheets. Lecturer handles general queries and discussion on coursework. During week 9 there were no lectures – instead I ran two further tutorial type sessions in the two lecture slots.

Assessment: Two items of coursework (25%) and one examination (75%).

· Coursework 1: Concerned revision of OO and Java programming. Main part of coursework involved using List ADT. Principally involved using implementation of List from Sahni code and building application around it. Involved sorting list and choice of sorting algorithm. Issued in week 1, submitted end of week 4.

· Coursework 2: Concerned Tree – specifically Binary Search Tree. Again aimed to use Sahni code to develop useful application (students had some choice of application to build to make it “their own”). Issued week 5, submitted end of week 7. Decided to make this a coursework that people could do in pairs (optionally) – think this worked very well. Gave them support, and cut back on marking load a little compared to first coursework.

· Examination: Standard examination – spotted some errors in both paper and marking scheme. Neither had major impact on results (major error in question 4 mentioned to students at start of exam). Corrected own version of questions and scheme for future reference.

· Plagiarism Checking: Students were encouraged to submit code electronically. This was to run software through the JPLAG software. In the event I could not do this at the time – the code from both coursework was retained and subsequently run through the JPLAG software. Results in Appendix A and B. Conclusion is no evidence of significant plagiarism – though there is an exercise in trying to understand the JPLAG software a little better ...

Note: Major item in coursework was marking scheme/feedback sheet provided to students. Students were required to complete a copy of marking scheme to support their own reflection of satisfactory completion of coursework. The aim was to provide them a focus for reflection on how well they had done. Many also included a separate reflection section in the report – reviewing their learning and shortcomings of their effort. I think this worked well, and will plan to use this in future.

Individual feedback given to students, but main feedback provided on WWW via [1].

4. Module Review Forms

As well as the standard module review forms I also conducted a survey of my own to see how well students thought things had gone. Had they referenced the course text or WWW site for example. The following is a summary of results from 40 completed questionnaires. The questionnaire itself can be found on the module WWW site [2]. A spreadsheet of the results is also available. Note that these figures are not in themselves concrete proof of anything – but they help build a picture of the student experience:

Text book:

93% of students have bought (or have access to a copy of Sahni). Though many find it a difficult read, the majority also speak quite positively of the book (this came as a surprise to me).

60% of students also refer to another text book – for the majority this is the Holmes Java text they have from the 1st year.

Use of Internet:

78% of students had made use of the Sahni WWW site. The majority (58% found this to be of some use – but very few glowing reports). Many (including myself) pick fault with the structure of the site – it is hard to navigate. 58% of those surveyed said they used the WWW for other general research to support studies in this module.

Course Structure:

68% of students preferred the approach of the single lecture per week.

68% of students attended one or more tutorials – 58% found the tutorials helpful (3% found tutorials unhelpful).

88% of those surveyed managed both coursework – 95% of those surveyed found that the coursework was helpful in supporting their learning.

In addition to the above, 41 standard module review forms were also completed. Did not find anything conclusive from these – group split on speed of module i.e. majority think perfect to ok speed, but significant number also struggle significantly.

[Exam results detail omitted from this version of report]

As a final interesting point, I did a little analysis of pass mark versus attendance – this is logged in [2] for future reference. Not entirely conclusive (did not expect it to be), but it does make a few interesting statistics as shown below where the number of sessions attended is the mean average.

Grade
Lectures Attended
Tutorials Attended
Labs Attended

F
4
1
2

E
4
1
2

D
5
1
3

C
5
1
3

B
7
1
4

A
7
3
4

5. Summary and Conclusions

Module Structure:

· Lectures: May still go for one lecture per week based on this years experience – not sure. Issue is perhaps content. Would want to review this with Phil Trinder to consider what is ideally required, in terms of this particular module as part of the degree programmes and also in terms of feeding into DS&AII. There is sufficient material in this module without having to fill in time – so if there is any data structure that we can consider dropping (or shift emphasis) then that is important to consider in future. 

· A key reflection from courseworks and examination is that the weak students still cannot get straight in their head what is an ADT versus an implementation. A pity, since my main emphasis in each lecture has been to try and make the distinction clear.

· OO programming remains very weak for a core group. This was brought out by the two courseworks. This was a good element of these courseworks in my opinion, and this also seems to be reflected in the students view of the coursework i.e. good programming practice. Can’t say that this is just the Java Bridge people – some of those are very confident programmers.

· Tutorials: Want to encourage working in groups. Can’t support small group tutorials, so get students to put themselves into nominated groups (4-5) – or I will allocate them. This forms them into a small self-help committee. Get groups to come along to tutorials and discuss problems amongst themselves, getting tutor/helper to come and have input/clarify issues as required. Intend to get at least couple of helpers to tutorials. Amelia was particularly effective, and well motivated.

· Labs: Would like to attend certain labs myself – not convinced effective use of my time though. Will readjust number of helpers based on findings of this term i.e. fewer required for Monday lab – more required for Wednesday lab.

Coursework:

· Group working to be considered further – working in pairs particularly effective I think.

· Important to continue to include self evaluation as part of coursework i.e. getting them to complete feedback sheets.

· Penalty for late submission: I was hard on them here – docking 50% of marks for report for late submission. 

NOTE: follow up discussion with colleagues (17/4/02) indicates putting this in writing more clearly in future years. What was not mentioned elsewhere is the fact that the heavy penalty for late submission was driven by my commitment to return coursework and all feedback the week after submission. This is a tight schedule – so needs them to stick to the tight schedule also. Perhaps better to make submission on Monday rather than Friday?

· If intend to run JPLAG (or similar) software again next year, then need to make electronic submission part of the process. This was an omission this year and it seemed to cause major confusion no matter how many times I mentioned it in lectures, emails etc. i.e. some did not submit electronically because they were ‘unaware they had to’ ... phooey. Should perhaps have put it as part of the submission criteria for which there was a mark going!

· Coursework centred on using Sahni implementations of ADT. I did not require that they develop data structure code from scratch. Though it is interesting to note that a number did this in any event for their own reasons (e.g. did not understand Sahni approach, misread coursework, specifically wanted to develop own approach to further understanding etc.). Intend to discuss this further when Phil Trinder has completed DS&AII to review his approach. What does lead to improved student learning? My argument this year was to allow them to focus on the application of the ADT in a particular application. Both coursework required that they understood the ADT, and improved their programming skills through building application rather than implementation of ADT per se.

Software:

· Much of Sahni code is result of genius or insanity – not sure which. It becomes very difficult to follow at times; for example this is first time I had come across the Method class being used (used in tree implementations). Will still want to review this, and other general design points to ensure that I follow his design for next year. This is again though a good exercise for students i.e. the fact that I think he adopts complex designs should not stop us using his book in future. Students should experience what it is like to have to try and follow another persons code.

· Cock-up with CLASSPATH got in the way with first coursework. Students required to setup themselves rather than PMgr making global change. Various reasons for doing this e.g. they are CS students so should be able to do it themselves, plus depends where they log on from/to). This is now resolved both Hugh and I understand it much more ... required CLASSPATH documented on WWW [1], but for reference:

· Need to have students put following in their .profile 

· export CLASSPATH=/net/www/home/www/DSA:$CLASSPATH:.
· Particular CLASSPATH issues

1. Check version of Java that is being used: Old versions of java may give erratic results (e.g. telnet drops onto osiris which refers to an older version of java than linux boxes).

2. Check CLASSPATH options:
Do not need to put location of Java in CLASSPATH - this is automatically checked by java at compile time. You DO need to add extra locations of packages, for example the location of the dataStructures package above in /net/www/home/www/DSA + adding current path (i.e. location where your files are that you are compiling).

Lab Helpers:

· Lab helpers seem keen to get further involved. For example, marking off work. Would want to give lab helpers more to do in future (this was their idea in part). Demonstration of coursework, plus set of standard questions to give students so that they can gain extra marks (but make it structured so helpers know what is going on!). Really need to assign a team structure to the lab helpers – make sure that at least one experienced helper in charge who can make decisions (e.g. Tina and Dave ideal).
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Appendix C

Student Questionnaire

Book Purchasing

 
Tick
Comment

Bought Sahni



Bought other text 

Give Title:



Using existing text you own  (data structures or programming)

Give Title:



Use of Internet


Tick
Comment

Used demonstrations on Sahni WWW site



Have found them helpful



Have found them unhelpful



Used WWW to research topics further – if you found any WWW sites particularly useful I’d like to know about them



Course Structure


Tick
Comment

Prefer one lecture per week



Would prefer two lectures per week (i.e. one insufficient)




Tick
Comment

Attended tutorials



Found tutorials helpful



Found tutorials unhelpful




Tick
Comment

Completed both courseworks (if only one specify and indicate why)



Found coursework helpful in supporting learning (note this is not a measure of how difficult you found it!)



Found coursework unhelpful



Suggestions for improvements in coursework?


Any other comments (including questions you think I should have asked you!)



Optional


Name


Degree


Thankyou!

Link to text book WWW site





Description of lecture structure and links to powerpoint files





Description of tutorial structure and links to tutorial problem sheets





Explanation of assessment type/purpose, dates (handout, submission and feedback), c/w handouts and general feedback





Screen is split into three different frames – each with a scroll bar!





This link takes the user  to screen in figure 5 
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