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Introduction

The support of students entering undergraduate courses involving a significant content of mathematics remains a difficult problem to manage. The issue is not simply the variation in ability of those students with an A level or AS level in mathematics, but also how to assess the suitability of those qualifications regularly accepted by universities as offering an equivalent level of competence to that provided by A level study. At UWE, the student cohort in mathematics, engineering or computing degrees comes from a variety of academic backgrounds. Although the bulk of students satisfy the traditional A-level entry requirements, there is a significant number of students with other qualifications ranging from Access courses, BTEC and foundation degrees. In the case of A level students, it may be possible to provide levelling up support during the first few weeks of the course that does effectively address any deficiencies in mathematical knowledge required for the study of that course. However, there do exist students, who initially have significant gaps in their subject knowledge, but have demonstrated either through work or study the potential to be successful in higher education. This is particularly true for undergraduate programmes in applied areas such as engineering, science, economics and business. For such students, levelling-up courses, may not provide the best solution to their problem of preparing themselves for the demands of their course, and may indeed increase their anxiety that they will struggle to pass the programme. 

Part-time students often fall into this category of student. They often possess non-standard entry qualifications, have had a substantial break from education but possess a diverse set of skills that would suggest the ability to study successfully in higher education. For such students, it would appear that to provide the support they require prior to the start if their course could provide substantial advantages to both the students, in terms of their confidence at the beginning of their studies and to the university, in terms of the resources it needs to deploy to support students during this initial period of the academic year.

The original transition course, which was partly funded by an LTSN MSOR mini-project grant, was designed for part-time students entering engineering degrees. Part-time students are normally older than the average 18 year old student and, generally speaking, will not have practiced their mathematical skills for many years. Consequently they have forgotten much of the mathematics they had once known, but with time and some practice they could become confident once more in certain mathematical basics such as algebra and basic trigonometry. At UWE, the part-time  programme is designed to be delivered on one day per week, which often leads to a heavy timetable commitment for students on that day. Together with outside work commitments, it seems unfair to load an extra work burden in the first term so that they could “catch up”  with their fellow students. 

Computer-based diagnostic tests in induction week have consistently confirmed that certain groups of students will struggle with basic algebra and trigonometry.  Rather than give support once the student is at UWE and busy with first year studies, we have decided to give the support prior to their arrival.(The students are identified through admissions and all part-time engineering students are sent a learning pack.) 

The Execution
Any distance learning programme must be highly structured and provide the possibility for students to assess their own progress through the material. There are many excellent on-line learning resources that have recently been developed, such as the mathcentre , Mathinsite and the Matheletics computer-based questions.  These on-line resources have been incorporated into the pre-university transition programme wherever it has been appropriate to do so. The core of the programme has been created using workbooks accompanied by an audio CD-rom. This combination of structured written material and audio commentary is designed to make a student feel more supported during the distance learning study which by its nature is a solitary experience. The various materials are integrated using a web-page. The course is designed to run over a six to eight week period over the summer and help is at hand via email and telephone to a mathstutor at UWE.

The learning pack
A learning pack consists of the following;

1. workbooks, answer books and accompanying CD’s

2. web-page with links to support material

3. email tutor availability

4. possible study day if sufficient demand is expressed.

The workbooks have been developed from the engineering foundation year at UWE, where a highly structured approach to delivering the mathematics courses has proved to be a successful teaching strategy. Students are given comprehensive workbooks in which they are guided to fill in the gaps and hence gradually build up the complexity of a technique. The foundation students who subsequently enter first year engineering courses cope well with the first year mathematics module, Engineering Mathematics 1. The learning pack workbook is a subset of the foundation course and is designed to be covered in six to eight weeks. The actual time spent to completed the programme will vary widely from student to student. The topics covered are:

1. Indices

2. Basic algebra – algebraic conventions, brackets.

3. Factorisation

4. Algebraic fractions

5. Linear equations

6. Rearranging formulae

7. Simultaneous linear equations

8. Linear equations and their graphs

9. Quadratic equations

10. Solving quadratics by completing the square

11. Graphs of quadratics

12. Simultaneous solution of linear and quadratic graphs

13. Logarithms

14. Introduction to Trigonometry – right-angled triangles, Sine, Cosine, Tangent

15. Radian meaure

The audio CD-Rom, with the appropriate material recorded in our recording studio within CEMS guides the student through the workbook and prompts the student to stop the CD at appropriate points so that they can fill in certain gaps in the accompanying workbook. If they don’t quite follow something the first time, they can easily play that section again An answer book is provided, that is the same as the workbook but with all answers given, so that students can easily check if they are on the right track. The format is not high-tech., but is designed to appeal to students and make them feel that they are not alone but help is on hand. The advantage of the learning pack is that students only require a CD player to access the core course material. 

The Web Site
The webpage, www.cems.uwe.ac.uk/~kgolden/ESFPUT/index.html contains full details of the structure of the course , see Figure 1.
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Mathematics Transition Course for First-Year Engineering Students
Welcome to the Mathematics Transition Course for First-Year Engineering Students.

The course runs prior to the start of the Autumn Term.

The course comprises  (see list below)

Notice Board
Posted Wednesday 15th July 2008 by Kevin Solden
Welcome to the Engineering Mathematics Transition Course. It would be of great help in the administration of the Transition course if if you could send a contact email

address to Sarch.Stewart@uwe.ac.uk with the topic heading "Contact email".

Course materials

All students registered on the course should have received a learning pack from UWE. The learning pack comprises a course booklet, an answer booklet, an audio Cb-rom
pack of 4 CDs and a login name and password for the self-study tests. You can take the slf-study tests as many times as you like.

(To view the diagrams in the tests please download the Adobe SVE Viewer 3 from wew.adobe.com/svq/viewer finstallmainhtmi).

Within most of the topic pages listed below there are links to further downloadable study materials. -

If you have any queries, please contact:

Email:mathstutor @uwe.ac.uk

This is the second year we have run the course and we welcome your comments. Whilst every ffort has been made to ensure that the material is correct, please let us
know if you find any errors.

List of Topics

Click on any link in the list below to go to a more detailed page for that topic.
Indices

Basic Algebra

Factorisation

Algebraic Fractions

Linear Equations
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Figure 1:  Webpage www.cems.uwe.ac.uk/~kgolden/ESFPUT/index.html

Each topic page, an example of which is shown in Figure 2, contains a brief description of the work involved and provides links to a self-assessment computer-based test and to additional learning resources such as appropriate mathcentre leaflets and videos. The self-assessment tests are based on Martin Greenhow’s random number Question mark Perception questions and we have used them wherever possible. However, we have written appropriate random number Question mark questions where none was available. At present there are questions to cover the range of topics given above with the exception of topic 8, Linear equations and their graphs and topic 11, Graphs of quadratics. Both these topics require graphical input and we are working with Martin Greenhow on the best way to implement random generated graphs into the question.  
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Topic: Indices Resources
Self Test
Indices are powers. This lesson explores where powers are added,
subtracted, multiplied and divided. Also the meaning of power zero, Matheentre:
negative powers and fractional powers. Video Tutorial:
Pouers
Try all the questions in your booklet and check your solutions. Leaflets:
LPouers and Roots
Now try the self-test. 2 Rules of Indices

3.Negative & Fractional Indices

Back to Main Page
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Figure 2: The Indices Topic Web-Page

Evidence of Success
Last year, the transition course materials were sent to 35 part-time students registered on programmes in mechanical, civil, electrical and electronic and manufacturing engineering. A study day was run in September prior to the start of term and feedback concerning the learning pack was very positive. Out of the original intake, 3 students withdrew and a further 5 students did not attempt the end of module examination. There may be many non-academic reasons for these withdrawals and non completions which include withdrawal of employer support, work and home pressures. Of the remaining 27 students, 78% passed the module in June with an average examination mark of 47%. After the resit examination the pass rate for the part-time cohort rose to 96%, representing a failure of one student from the active participants within this cohort. Both the pass rate and the examination average for the cohort were line with overall results from the module. However, it is worth noting that the cohort in the study were weaker than the part-time students in 2003-04. These students who did not receive pre-university transition support, in part helped to initiate the transition programme with their comments to course tutors, and yet produced an impressive 60% average mark on the examination and a 92% pass rate on the module (final results). These statistics illustrate the volatility that we currently find when comparing the performance of first year cohorts from one year to another and shows the need for student support to be fully integrated as a standard aspect of teaching and learning strategies for first year students. It is obviously too early to comment on the impact of this particular transition course as an example of effective student support. However, for clearly identifiable, mature and well motivated students, it does seem reasonable to start the support they require prior to the start of their studies.

Current Developments

Other groups of easily identifiable students could benefit from a similar scheme. We have identified students on Science, Engineering or Computing Access courses in FE colleges within the Bristol and SW region as another student group to target. It is well documented that students from Access to HE programmes who progress onto undergraduate awards that contain a significant numerate content fair poorly when compared to access students on other undergraduate programmes.  

Transition Course for Access students.
With the support of the European Social Fund (ESF) from January 2005 to December 2006, we are extending the transition course to support students on Access to HE programmes in Engineering, Science or Computing. We have re-ordered and re-categorized the existing topics into subject areas and added further topics to create a flexible course, which can be easily tailored for particular student groups. Students from the different disciplines of Science, Engineering and Computing are directed to study a subset of the subject areas which cover

1. Number and Algebra

2. Trigonometry

3. Functions and Calculus.

The topics in each subject area are shown below.

	Numbers

	N1.
	Approximation and Accuracy with Numbers

	N2.
	Standard Form

	Algebra
	

	A1.
	Indices

	A2.
	Basic Algebra

	A3.
	Factorisation

	A4.
	Algebraic Fractions

	A5.
	Linear Equations

	A6.
	Rearranging Formulae

	A7.
	Simultaneous Linear Equations

	A8.
	Linear Equations and Graphs

	A9.
	Quadratic Equations

	A10.
	Logarithms

	Trigonometry
	

	T1.
	Introduction to Trigonometry

	T2.
	Using Trigonometry in any Triangle

	T3.
	Radian Measure

	T4.
	Using Trigonometric Ratios for any Angle

	T5.
	Graphs of Sine, Cosine and Tangent

	T6.
	Trigonometric Graphs and Waveform

	Functions and Calculus
	

	FC1.
	Functions

	FC2.
	Function of a Function

	FC3.
	Differential Calculus

	FC4.
	The Derivatives of some Functions

	FC5.
	Introduction to Integration

	FC6.
	The Definite Integral


ESF funding is enabling us to complete transition pack material, (which includes workbook chapters, audio recordings and self-assessment tests) for the extended list of topics. To date, only topics T4-T6 and FC1-FC6 remain to be completed and the complete set should be ready by April 2006.

Further developments

At present, the pilot material for the workbooks is handwritten. The current project will produce an electronic version of the workbooks. Then, with the download facility for the audio-files, it will be possible to compile learning resources to suit individual students and to distribute the learning materials to university mathematics support centres within the UK.

It is also envisaged that the list of topics could be extended to cover other groups of students, such as access students wishing to enter HE programmes in areas other than science, engineering or computing which require mathematics, such as geography, economics or business.  We are also looking to support direct entrance to level 2 university courses.

Web links

www.mathcentre.ac.uk/
www.cems.uwe.ac.uk/~kgolden/ESFPUT/index.html
http://mathinsite.bmth.ac.uk/
