Advanced Diploma in Engineering - Additional Specialist Learning

Mathematics for Engineering 

Origin and philosophy

This course has been developed specifically for the Diploma by a partnership drawn from across the engineering and mathematics communities. It is set at A level standard but focuses on making the application of mathematical knowledge the central theme. It is based on a pre-entry year at Loughborough University which is completed in 90 guided learning hours (glh). It could be argued that these students are a year or so older than Diploma students, but, like the Diploma groups, they probably have little or no maths background. Both groups are, however, already committed to engineering.
 

The Maths Task Group which was formed to develop this course initially felt that 180 glh was sufficient time and therefore designed the course on the basis of 120 glh, to complement the compulsory 60 glh of mathematics in the Principal Learning part of the Diploma.  After consultation with a wide range of stakeholders this was increased to 180 glh to yield a total of 240 glh, a total they felt would be more suitable within the Diploma context. In addition to the 60 glh of mathematics within the Principal Learning, there are also opportunities to think about and practise the mathematical and mechanical principles used within engineering over most of the Diploma and in particular the Extended Project which is set at 120 glh. This additional exposure to mathematics applications should be compared to taking A level mathematics where there can be no guarantee that the student will be studying any other course where they can be guided in the use of mathematics. Indeed, physics A level is now often criticised by university Admissions Tutors for providing too little opportunity to apply mathematical and mechanical principles.
The syllabus content is equivalent to the essential mathematics within A level, although there are a few areas within the mathematics A level that were not considered to be essential for engineering students. However, some important topics for engineers are included which are either optional or not normally covered at all in A level (such as mechanics and complex numbers). By teaching the subject within an engineering context, students should assimilate the material more effectively. In particular, exemplars are being developed in conjunction with industrial companies to illustrate typical real engineering applications of each topic covered. 
 

The examination process specified consists of two papers at the end of the course:

· The first paper consists of the familiar relatively short answer questions which are designed to show that the student has covered the topic range across the syllabus. It is a requirement of national educational standards at this level that the student is assessed on all the intended learning outcomes, and this paper satisfies most of these.  
· The second paper is intended to identify those with engineering potential. An engineering scenario document is issued ahead of the exam. This contains background facts and details about a particular area of engineering so that before students enter into the exam room, they can become familiar with the topic. This was felt necessary to enable students to assimilate the relatively large amount of information needed to set a realistic engineering scenario. It also avoids one school being at an advantage over other schools if they happen to have studied the topic in question. On entering the exam room, the students will be set a series of questions designed to test if they can apply mathematics to solve realistic engineering problems. These questions will be unseen and time constrained, but should distinguish those students who understand the mathematics and can apply it in an unfamiliar situation rather than the rote learner.

The assessment material has already been tested on a focus group made up of students who had just completed their pre-entry year for engineering at a range of universities.  All these students found that the material covered roughly the same elements that they had been taught, and most found the assessment hard but fair.  They did, however, find that the open-ended nature of this second paper was unfamiliar to them, finding it easier to answer the more common short mathematics questions in the first paper. 

While this unit is not designed to replace A level mathematics, teaching mathematics in the context of engineering and including applications should produce students more able to deal with the mathematics they encounter on engineering degrees. An additional and unintended benefit of this course is that it  may well prove a better preparation than A level those for students wishing to enter university from other more vocational courses.
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