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Abstract 

A maths support system for first-year engineering students with non-traditional entry 

qualifications has involved students working through practice questions structured to correspond 

with the maths module which runs in parallel.  The setting was informal and there was 

significant one-to-one assistance.  The non-traditional students (who are known to be less well 

prepared mathematically) were explicitly contacted in the first week of their university studies 

regarding the maths support and they generally seemed keen to participate.  However, 

attendance at support classes was relatively low, on average, but varied greatly between 

students.  Students appreciated the personal help and having time to ask questions.  It seemed 

that having a small group of friends within the class promoted attendance – perhaps the mutual 

support or comfort that they all had similar mathematical difficulties was a factor.  The classes 

helped develop confidence.  Attendance was hindered by the class being timetabled too soon 

after the relevant lecture and students were reluctant to come with no work done beforehand.  

Although students at risk due to their mathematical unpreparedness can easily be identified at an 

early stage of their university career, encouraging them to partake of the maths support is an 

ongoing, major problem. 

Introduction 

Deficiencies in the basic mathematical skills of some students entering higher education have 

prompted the development of mathematics support strategies (Croft et al., 2009).  Maths support 

can include revision material sent to students just before starting university, lunchtime 

workshops, a drop-in centre where students can access resources and bring queries, and online 

maths resources, and it is advised that support needs to be “student-centred” (Croft et al., 2009). 

Bamforth et al. (2007) described a voluntary, four-day, preparatory course provided for 

engineering students whose maths background was believed to be insufficient.  Frequent use of 

additional support over the semester was necessary for success in first-year maths and, while 

uptake of additional support by students present at the pre-course might have been expected to 

be higher compared to non-attenders, this was not always so.  In general, barriers to accessing 

maths support include a lack of awareness of the need of support due to low motivation and 

failing to keep pace with lecture material, students becoming overwhelmed by their workload, 

and feelings of embarrassment or intimidation (Symonds et al., 2008). 

Maths support was found to improve students’ confidence in addition to enhancing their skills 

(Parsons et al., 2011).  Useful features of maths support to increase confidence included working 

in small groups, working with friends, offering achievable tasks to permit success and providing 

some more challenging problems to encourage students’ confidence to grow, while the 

importance of verbal encouragement was emphasised (Parsons et al., 2011). 

In 2012, it was established that at least three-quarters of UK universities had some form of 

maths support but further work was needed to investigate why some students don’t recognise 

they need support or don’t take advantage of the available support (Matthews et al., 2012). 



The author of this paper assumed responsibility for an introductory mathematics course for a 

large class of about 145 first-year aerospace and mechanical engineering students in 2010/11.  

The majority of the class had followed the traditional route to university, doing A-level study in 

their final two years at secondary school and gaining a high qualification in maths – about 90% 

of them had at least grade B in A-level maths.  However, there were four students without A-

level maths – they had taken the BTEC National Diploma route to university, typically gaining 

at least 15 distinctions, but they failed this first-semester maths course by some margin.  To help 

new students with similar, non-traditional entrance qualifications arriving in subsequent years, 

the lecturer desired to put in place a structured system of maths support to help the students’ 

transition to university and enable them to cope with the high level of mathematical content 

throughout their engineering degree.  This paper reports the implementation of a maths support 

system over the three years from 2011/12. 

Introductory maths module – structure and assessment 

The introductory mathematics course involves mainly a repetition of A-level topics – 

logarithms, polynomial equations, trigonometry, complex numbers, differentiation and 

integration – in order to provide students with a good grounding in a range of fundamental 

topics relevant to engineering.  Teaching occurs over 12 weeks with a two-hour lecture and one-

hour exercise class per week.  Students attend lectures as a single large group but are divided 

into smaller groups of 40 – 50 students for exercise classes.  Numerous worked examples are 

included in the lectures and engineering applications help to illustrate the usefulness of 

mathematics to engineers.  In the more informal exercise classes, the students begin working 

through a sheet of practice questions and are expected to complete these in time for the 

following week’s class.  A continuous assessment based on these weekly practice questions 

encourages engagement with the material and contributes towards 15% of the module mark with 

the remaining 85% of the total available from the final exam (Cole, 2012).  After the weekly 

assessment, solutions to the practice questions are posted on the university’s intranet to allow 

the students to review their work. 

Implementation of maths support system 

Each year, at the beginning of the semester, the lecturer established the qualifications of the 

incoming students by checking the university records.  Those students deemed to have a non-

traditional mathematics background (no A-level maths) were explicitly contacted by email in 

week 1 of the semester to highlight the existence of maths support and to invite them to a brief 

meeting in order to check their maths background.  The students generally seemed keen to 

partake of the support. 

The intention was to hold an extra tutorial class for these students each week where they would 

actively work on the practice questions.  There would not be any formal teaching but the 

students would have one-to-one assistance with their work in an informal setting.  Thus, the 

practice was structured to correspond with lecture topics but students could discuss 

mathematical problems from other modules also. 

The module information presented to the whole class at the first lecture contained the website 

address for mathcentre, the online resource bank containing formula leaflets, video tutorials and 

practice exercises (Williamson et al., 2003), while the HELM workbooks (Davis et al., 2005) 

were also advertised.  Furthermore, the university operates the Learning Development Service 

(LDS) which aims to make academic support available to all students.  Those with mathematics 

difficulties can avail of the drop-in service, make a one-to-one appointment or attend a 

workshop (typically a 90-minute afternoon or evening class on a specific topic such as algebra, 



differentiation, integration).  In the School of Mechanical and Aerospace Engineering, it is 

usually left to students to take the initiative in contacting the LDS for assistance. 

Thus, the support system demonstrates attributes of good practice (Croft, 2001; Croft et al., 

2009; Parsons, 2005; Parsons et al., 2011) – a variety of support existed, the weekly tutorials 

involved working in small groups with student activity dominating and one-to-one help, while 

the mathcentre resources and LDS drop-in/appointment/workshop facilities were available at 

other times. 

Evaluation of maths support system 

In 2011/12, support consisted of a weekly, one-hour session for two groups containing four 

aerospace and four mechanical students.  The aerospace students met on Tuesdays, 11 am – 12 

noon, the mechanical students on Mondays, 10 – 11 am.  The module lecturer supervised the 

groups and a postgraduate student was sometimes assisting also.  Student attendance averaged 

56% but varied greatly – three students each attended only one of the ten sessions, three came at 

least nine times (Figure 1).  Also, it wasn’t until week 6 when two students made their first and 

only appearance. 

 
Figure 1.  Individual student attendance rates at support classes and module results in 2011/12. 

aerospace students A1 – A4, mechanical students M1 – M4 

It was noted that three of the four mechanical students each came only once but attendance by 

the aerospace group was high.  The aerospace class as a whole was much smaller than the 

mechanical class, allowing the students to get to know each other well.  The four aerospace 

students worked well together and probably benefited from a mutually supportive environment, 

knowing they all had similar problems with maths.  They worked hard, took an interest in their 

work and there was some enjoyment of the class.  One mechanical student suggested the class 

would be more attractive if working alongside familiar people. 

Module results also varied greatly with only three of the eight students passing and no 

correlation with attendance at the support classes apparent (Figure 1).  Two of the students, who 

attended reasonably well throughout the first semester, were absent from all of their first-

semester exams and withdrew from the university.  If students are considering withdrawing, 

they are entitled to be well informed as to their situation and the likelihood of progressing.  

Devoting resources to maths support in the first semester of first year is an important 



contribution in this regard and the high drop-out rate among the eight students is not necessarily 

a negative outcome. 

Students indicated that they found the pace of university lectures much greater than that 

experienced during their previous education.  This emphasises the need to have well-advertised 

support structures in place at the earliest opportunity to ease students’ transition into university 

and minimise the feeling of being left behind from the beginning.  The classes having a basic 

structure (eg, a set of questions) was believed to be important in establishing a work pattern and 

it was suggested a homework could be set for the following week.  A more detailed analysis of 

the first year of maths support is provided elsewhere (Cole et al., 2012). 

Following this experience, the lecturer thought that more time should be allocated each week to 

maths support.  Therefore, extra maths support sessions were arranged in 2012/13 with each 

student having two one-hour sessions available each week, one on Monday and the other on 

Wednesday.  In theory, this would allow some practice to be done early in the week, the 

students could then be given targets in terms of which questions to have attempted by the 

Wednesday class, and feedback and more practice could continue at this second class.  

However, average attendance at 22% was much worse than before with only one of the ten 

students frequently using both weekly sessions and seven students each attending less than one 

quarter of the classes (Figure 2).  Attendance rates for the two days were very similar.  Factors 

discouraging attendance seemed to include embarrassment at not having lecture notes up to date 

and reluctance to come with no work done beforehand.  Again, there was little correlation 

between attendance and exam performance. 

 
Figure 2.  Individual student attendance rates at support classes and module results in 2012/13. 

One hour of maths support was available each week (Mondays, 10 – 11 am) to 13 students in 

2013/14 and attendance averaged 35% (Figure 3).  The lecturer was encouraged by the 

attendance being relatively high initially and by a few extra students requesting to attend.  He 

speculated whether a critical mass of students was influential in promoting attendance.  

However, only one student indicated on the evaluation questionnaire that a factor encouraging 

her attendance was the opportunity to meet others.  Students appreciated the individual help, 

having time to ask questions, and believed the classes boosted confidence.  Class timing was 

very important – many suggested it was too soon after the corresponding lecture – they wanted 

more time to attempt the questions before coming to the support class. 



Two students scored very high marks in the introductory maths module.  It was evident that they 

were very highly motivated and came to the support classes having done a lot of work in 

advance.  The maths support probably contributed only a little to their exam success. 

 
Figure 3.  Individual student attendance rates at support classes and module results in 2013/14. 

Having developed this system of maths support over three years, some aspects of good practice 

can be suggested: 

• Students believed to have a much weaker mathematical background than the norm were 

explicitly contacted in the first week of their university studies and informed about the 

extra maths support.  A general announcement to the whole class that support was 

available might not have had as much impact. 

• The classes had an informal, non-intimidating atmosphere with much one-to-one help.  

There was a familiar face (the module lecturer) present. 

• The classes were structured alongside the module teaching schedule and students were 

active, working through practice questions.  The weekly question sheet serves to 

highlight whether students are keeping pace with the material. 

• Grouping students with common backgrounds or similar interests may encourage a 

mutually supportive working environment. 

The time of the support class needs to be considered carefully as students wanted sufficient time 

after the corresponding lecture to attempt the questions before attending the support class for 

review of their efforts.  Students from non-traditional maths backgrounds generally notice a big 

increase in the pace and difficulty of the maths in university first year.  Nevertheless, 

encouraging them to engage with the maths support available is a major problem. 

Conclusions 

This paper has reported the implementation of a maths support system to assist students with 

non-traditional entrance qualifications as they began the first year of their engineering degree.  

Extra classes in which students actively worked on practice questions structured to correspond 

to the main lecture material were held in an informal atmosphere with much one-to-one help.  

Student attendance was relatively low, on average, but very variable.  Students appreciated the 

personal help, having time to ask questions, and believed the classes boosted confidence.  



Working alongside others from a similar background (same degree programme), and perhaps 

having reassurance that others have similar academic difficulties, might be an important factor 

promoting attendance.  Barriers to attendance included inappropriate timing of the class and 

there was reluctance to come with no work done beforehand.  While students at risk due to their 

mathematical unpreparedness have been easily identified at the beginning of their university 

career, encouraging them to partake of the available maths support remains a major problem. 
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