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Abstract
This paper aims to analyse one particular aspect of the maths support provision at London South Bank University. Recognising the acknowledged importance of maths evaluation (Green, 2012) and (Matthews et al., 2013), the Maths Support team conducted a survey for this purpose. The objective of this study is to inform, improve and streamline the future delivery of maths support.  

Two samples were selected from the students who approached the service for support in Mathematics or Statistics. Data were collected during a specific week of the academic year 2015/16. A similar survey was repeated on the same week of the following academic year in order to test the validity, coherence and effectiveness of the methodology used. The first part of the analysis consisted of a statistical study, to establish the profile of our users and to test the homogeneity of the two samples. For the analysis, the two samples were compared using statistical tests. The important part comprises an analysis of the collected data and students’ feedback. The results reflect the level of students’ satisfaction with the service provided. They also highlight the areas of mathematics for which there is a high demand. Other findings relate to students’ academic levels, studied disciplines, awareness of the support provision and students’ expectation.

Finally, this paper addresses the issue of assessing the effectiveness and impact of our Maths Support provision, and how this can be informed through a consistent approach to data collection and analysis.

1. Introduction 
The paper presents a snapshot evaluation of the Maths Support provision within the Skills for Learning Department of London South Bank University (LSBU). The evaluation methodology is based on the use of a questionnaire and the subsequent analysis of the collected data. The students attending the drop-in sessions during week 7 of Semester 2 of the academic year 2015/16 were asked to fill in a questionnaire at the end of the sessions, taking care that no response was duplicated. A similar survey was conducted in week 7 of Semester 2 of the following year. The questionnaire was designed to elicit the students’ perceptions, feedback and feelings about the drop-in sessions. Although Maths provision is delivered through various formats namely one-to-one consultations, workshop sessions, embedded classes and drop-in sessions only the last format is the object of this assessment. For the analysis, we compare the mean number of students and variances in Samples 1 and 2 and then focus on the proportion of engineering students in Samples 1 and 2. The objective is to find out whether there are trends or patterns in the current Maths Support provision, which we can use to inform, improve and streamline the future delivery of this support.  

2. Background 
Since 2001, the Higher Education (HE) institutions have to comply with ‘widening participation’ policy in their recruitment, by targeting disadvantaged students with diverse educational backgrounds. The students who have joined HE with A-levels, vocational qualifications such as BTEC or international diplomas have a noticeable variation in mathematics skills. Furthermore, the level of mathematics knowledge of students applying to universities has deteriorated, over the last two decades (Gallimore and Stewart, 2014). To bridge the mathematics skills gap between Further and HE, effective measures were required. Mathematics Support Centres (MSC) have been then established in most HE institutions in UK for this purpose (Matthew et al., 2013)
LSBU launched its Mathematical and Statistical Support Service in 1999. The service was run by the school of computing and mathematics for a couple of years before acquiring its own central structure (Starkings, 2002). In 2015, the service was re-structured to include two teams (Maths Support and Academic skills & English) and renamed Skills for Learning (SfL). Recently Skills for Learning became part of the Centre for Research Informed Teaching (CRIT). SfL strives to improve its delivery efficacy and seeks to widen its service through embedding classes for low-performing modules. This objective has been included into the University’s corporate plan for 17/18.

3. Statistical analysis
Sample 1 data were collected in week 7 of Semester 2 of the academic year 2015/16, and Sample 2 data in week 7 of Semester 2 of the academic year 2016/17. Sample 1 contained 27 students with 40 visits to the Maths Support drop-in sessions whilst Sample 2 included 19 students with 19 visits. 
[bookmark: _Ref473034950]The study tests the hypothesis that both samples do not vary in terms of mean and variance. In other words, the null hypothesis is: “there is no difference between the samples”. The difference in the means of the two samples is used in the t-test, the ratio of the two variances in the F-test and the binomial proportions in the Normal test.
3.1. Testing the equality of the means of two populations
We refer to the two-sample t-test, for testing the equality of the means. We consider a two-tailed test with the null hypothesis is :  and the alternative hypothesis is :  at a significance level . It is also assumed that the variation in each population is adequately modelled by a normal distribution, the samples chosen are independent and the population variances are equal. The raw data are presented in Table 1 for the various schools. 
Table 1 Students’ partition per school
	Schools
	Number of students
	Number of students

	
	of Sample 1
	of Sample 2

	APS
	5
	4

	BEA
	2
	1

	BUS
	4
	3

	ENG
	12
	11

	HSC
	3
	0

	LSS
	1
	0

	Total
	27
	19

	Mean 
	4.5
	3.1667

	Sample Standard Deviation 
	3.9370
	4.1673



The test statistic T has a t-distribution with  degrees of freedom, and the observed value is t=0.5697. The significance probability is . The calculations show that the p-value is 0.5815. Moreover, from the t-distribution table, the critical value is 2.228. Since the observed value t of T is less than the critical value the result is not significant. Thus, there is no sufficient evidence to reject the null hypothesis , consequently the means of students number per school for the two samples are not statistically different. 
The raw data are presented in Table 2 for the years of study. 
Table 2 Students’ partition per year of study
	Year of study
	Number of students
	Number of students

	
	of Sample 1
	of Sample 2

	Foundation
	5
	1

	1
	9
	6

	2
	9
	8

	3
	2
	3

	Masters
	2
	1

	Total
	27
	19

	Mean 
	5.4
	3.8

	Sample Standard Deviation 
	3.5071
	3.1145



The t-distribution has  degrees of freedom.  The observed value of the test statistic T is t=7628. The significance probability is  otherwise the p-value equals 0.4675 and the critical value is 2.306. As the significance probability is greater than  the result is not significant. The null hypothesis  is therefore accepted and we conclude that the means of visits per year of students in the two samples are equal. 
3.2. Testing the equality of the variances of the two samples
In this section we refer to the F-distribution for testing if the two samples have an equal variance. The two chosen samples are independent, and are selected from a same population of students which is assumed having a normal probability distribution. 
For the partition of students per school both samples are of size 6, their corresponding estimated variances are  and . Test at 5% significance level the null hypothesis : , the variances are equal against the alternative hypothesis  :  . The critical value , from the table, equals to . The test statistic value is , it is less than the critical value. There is no sufficient evidence to reject the null hypothesis   we conclude that the two samples have equal variances.
Similarly for the students’ partition of per year of study both samples are of size 5, their corresponding sample variances are  and . Test, at 5% significance level, the null hypothesis : , against  :  . The critical value  is . The test statistic value is , as the test statistic value is smaller than the F-distribution critical value so there is no sufficient evidence for rejecting the null hypothesis  then the variances of the two samples have equal. 
3.3. Investigation on proportion of engineering students
Almost half of the students visiting Maths Support are studying an Engineering course, this is expected, as mathematics subject constitutes an essential part of their modules. It is worthwhile to compare the proportions of engineering students in both samples. 
Sample 1 of size 27, includes 12 Engineering students while Sample 2 of size 19, includes 11 Engineering students. Here we refer to a procedure known as a pooled estimate of common Bernoulli parameter for testing the difference between proportions of engineering students in each sample.
Let us denote by  and  the number (respectively proportion) of engineering students in the sample  for  . We consider a two-tailed test with the null hypothesis is :  and the alternative hypothesis is :  at a significance level . 
We consider a test statistic  representing the difference between the sample proportions of the engineering students, . So, the observed value of  is . The distribution of the difference  is often approximated by a Normal distribution.
By assuming , the approximate distribution of  would be . By combining both samples, it results a new estimate of this common value of , noted . This leads to a better approximation to the null distribution of ,  where , then the estimate variance would be . Hence the null distribution of  is approximately . Therefore the significance probability is . There is no sufficient evidence at the 5% level of significance to support the claim that there is a significant difference in the proportion of engineering students in the two samples. 
Another question of interest is to investigate whether the proportions of visits made by engineering students in both samples are equal. The table 4 shows the proportions of visits made by Engineering students.
Sample 1 of size 40, includes 18 Engineering student visits while Sample 2 of size 28, includes 19 Engineering student visits. We are repeating the same procedure for testing any difference between the proportions of visits made by engineering students in the two samples. We test the null hypothesis  :  against the alternative hypothesis  : , at the level of significance .
Similarly we may take for a test statistic  is the difference between the sample proportions of the visits of engineering students. Therefore the null distribution of  is approximately . Subsequently the significance probability is . There is insufficient evidence to reject the null hypothesis , and the proportion of the visits of engineering students is approximately the same in the two samples.

4. Students’ feedback
4.1. Students’ opinion on mathematics
The students were asked to give their opinion about mathematics as a discipline and what it elicits in terms of personal perception. Almost half (44% of Sample 1 and 31% of Sample 2) of the respondents finds that mathematics is a difficult subject. Approximately the same proportion (45% of Sample 1 and 56% Sample 2) expressed a neutral feeling towards it. They feel neutral about it; they find the discipline neither easy nor difficult. About one in ten of Sample 1 and 6% of Sample find the subject not difficult. The findings reflect the general attitude that the Maths Support team have formed from their day-to-day encounter with the students. Mathematics is generally seen as a challenging subject on the basis of anecdotal evidence and a numerous students feel a type of anxiety towards mathematics and lack of confidence. Warwick investigated the aspect of mathematical anxiety and self-efficacy among Business students at LSBU and suggested two models to support first year undergraduate students, (Warwick, 2010).  
4.2. Experience of Maths Support staff
The students were asked if they found the Maths Support staff friendly and welcoming. 93% of Sample 1 agreed that the staff were friendly and supportive. About 88% of Sample 2 claimed Maths Support staff friendly and welcoming. One student stated: “I do like the way the tutor explains things to me with patience”. 78% of the students of Sample 1 think that Maths Support staffs are always helpful whilst three quarter of the students of Sample 2 consider that Maths Support staffs are always helpful. One student’s testimony was: “The tutors are very patient and professional. They are extremely knowledgeable”.
4.3. Are the drop-in sessions useful?
78% of the students of Sample 1 qualified Maths Support drop-in sessions always useful whilst 81% of the students of Sample 2 thought the drop-in sessions always useful and beneficial. So there is a resemblance between the two samples. One student stated: “The teachers are very helpful and make me feel welcome”.
4.4. Awareness of Support service
In Sample 1 LSBU staff informed the students about the availability Maths Support. More than the third of students of the Sample 1 and quarter of Sample 2 have been advised by members of staff. 8% of students visited Maths Support of Sample 1 and 7% were recommended by a friend. This ratio has tripled during the second sample. Students who already attended are recommending the service to their friends this may be a sign of satisfaction. More than a quarter of students from both samples came to Maths Support because the publicity of the service through MyLSBU the university intranet. 15% - 17% of students visited Maths Support from each sample responded to Skills for Learning publicity. 
Conclusion
The survey sheds informative light on the current performance of the Maths Support team.
The main positive points that emerge are:
· Students’ satisfaction with the present organisation of the drop-in is high.
· Students' satisfaction with the efforts of the tutors is good.
This survey is a preliminary assessment of the Maths Support provision.
More surveys are planned in the future to provide more accurate assessments of the SfL department. The outcomes of this investigation will assist the team for further development of the service.  
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Appendix 1 
Students’ partition per school and per year of study
Sample 1 (Mar. 2016)
	Year
	ACI
	APS
	BEA
	BUS
	ENG
	HSC
	LSS
	Total
	

	Foundation
	 
	1
	1
	 
	3
	 
	 
	5
	19%

	1
	 
	1
	 
	3
	4
	 
	1
	9
	33%

	2
	 
	2
	 
	 
	4
	3
	 
	9
	33%

	3
	 
	1
	 
	 
	1
	 
	 
	2
	7%

	Masters
	 
	 
	1
	1
	 
	 
	 
	2
	7%

	Total
	 
	5
	2
	4
	12
	3
	1
	27
	100%

	
	
	19%
	7%
	15%
	44%
	11%
	4%
	100%
	



Sample 2 (Mar. 2017)
	Year
	ACI
	APS
	BEA
	BUS
	ENG
	HSC
	LSS
	Total
	

	Foundation
	
	
	1
	
	
	
	
	1
	5%

	1
	
	2
	
	1
	3
	
	
	6
	32%

	2
	
	1
	
	
	7
	
	
	8
	42%

	3
	
	1
	
	1
	1
	
	
	3
	16%

	Masters
	
	
	
	1
	
	
	
	1
	5%

	Total
	
	4
	1
	3
	11
	
	
	19
	100%

	
	
	21%
	5%
	16%
	58%
	
	
	100%
	





Appendix 2 
Students’ visits partition per school and per year of study

Sample 1 (Mar. 2016)
	Year
	ACI
	APS
	BEA
	BUS
	ENG
	HSC
	LSS
	Total
	

	Foundation
	 
	
	
	 
	7
	 
	 
	7
	18%

	1
	 
	4
	 
	5
	5
	 
	1
	15
	38%

	2
	 
	5
	 
	
	5
	3
	 
	13
	32.5%

	3
	 
	
	 
	 
	1
	 
	 
	1
	2.5%

	Masters
	 
	 
	2
	2
	 
	 
	 
	4
	10%

	Total
	 
	9
	2
	7
	18
	3
	1
	40
	100%

	
	
	23%
	5%
	18%
	45%
	7.5%
	2.5%
	100%
	



Sample 2 (Mar. 2017)
	Year
	ACI
	APS
	BEA
	BUS
	ENG
	HSC
	LSS
	Total
	

	Foundation
	
	
	2
	
	
	
	
	2
	10%

	1
	
	2
	
	1
	7
	
	
	10
	69%

	2
	
	1
	
	
	11
	
	
	12
	7%

	3
	
	1
	
	1
	1
	
	
	3
	10%

	Masters
	
	
	
	1
	
	
	
	1
	3%

	Total
	
	4
	2
	3
	19
	
	
	28
	100%

	
	
	14%
	7%
	11%
	68%
	
	
	100%
	




