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Abstract 

Provision of Mathematics Learning Support in Irish Higher Education Institutes has 

been growing and becoming more widespread in the past twenty years. It aims to 

tackle the increasing mismatch between incoming students’ mathematical knowledge 

and the expectations of third level institutions. These supports have been shown to 

have positive impacts on student retention as well as improving students’ performance 

of and confidence in Mathematics. Although large scale Mathematics Learning 

Supports may be optimal these are expensive and logistically challenging. The aim of 

this research is to investigate if a very small scale Mathematics learning support 

intervention, piloted in Griffith College Cork, can have an impact on student 

confidence, performance and attrition. The Mathematics learning support drop-in 

service was available for one hour per week to students studying a first Mathematics 

and Statistics course for their business degree. This paper examines the results of a 

student survey to evaluate the impacts of the intervention and compares this to results 

achieved elsewhere in Ireland. Results of students’ surveys indicate that even such a 

small scale intervention can have positive effects on students confidence in 

mathematics and can also reduce attrition rates of business students in the transition 

from second level to third level. 
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1.  Introduction  

 

For at least thirty years Mathematics departments in Higher education institutions in 

Ireland have been pointing out that the level of mathematics of its incoming students 

appears to be decreasing (Treacy, Faulkner, & Prendergast, 2016). The mismatch 

between the expectations if the HE institutions and the realities of incoming students 

has been dubbed the “Mathematics Problem”. In light of this many institutions have 

sought ways to support students through their mathematical difficulties, particularly 

during the transition to third level. Mathematics Learning Support (MLS) has been 

implemented in most higher level institutions in Ireland in recent years and appears to 

have a positive effect on student engagement and retention  (Cronin, Cole, Clancy , 

Breen, & Ó Sé, 2016). Incoming business students present their own particular 

challenges to mathematics lecturers and the difficulties that these students experience 

with Mathematics and Statistics contribute to high drop-out and failure rates. 

Therefore MLS may be particularly beneficial for these students. 

Many types of MLS provision are offered in different institutions. While a large scale 

support service with myriad types of support may be optimal it is very expensive and 

not always a practical possibility. For the purposes of this study one optional drop-in 

MLS hour was provided for the business students to avail of. Students were surveyed 

upon completion of the module to assess any impact that the MLS hour may have had 

on them. 

The remainder of this paper is organised as follows. The next section reviews the 

relevant literature. Next, methodology is discussed. Implementation of the MLS is 

described and the results of the student survey are presented and discussed. The final 

section presents the authors conclusions and recommendations in terms of further 

work. 

2. Literature Review 

Since the 1980’s third level institutions in Ireland have been reporting a mismatch 

between the mathematics abilities of the students entering third level in Ireland and 

the requirements of their third level courses  (Hurley & Stynes, 1986). Following 

much discussion and consultation a new curriculum called “Project Maths” was rolled 
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out in all Irish secondary schools with the first students examined in 2010. This does 

not seem to have stemmed the decrease in mathematical standards and some would 

argue that it has in fact had the opposite effect. Results of longstanding diagnostic 

tests in the University of Limerick have shown a marked increase in the number of 

students deemed ‘at risk’ of failing their service mathematics modules in their 

university between 2008 and 2014. This coincides with the introduction of the new 

“Project Maths” Syllabus and bonus points for Higher Level Mathematics (Treacy, 

Faulkner, & Prendergast, 2016). In addition, almost half of students entering first year 

science courses in Dublin Institute of Technology were judged to be in need of extra 

mathematics support based on the results of a diagnostic test (Sheridan, 2013). 

Considering all this it is hardly surprising that students in the early stages of transition 

to higher education in Ireland have been found to have low confidence in their 

mathematical abilities  (Brown & Lally, 2017).  

Business students, in particular, represent their own unique challenges to the 

mathematics or statistics educator. These students are generally required to complete 

at least one module on mathematics and statistics as part of their program. They often 

consider mathematics and statistics to be difficult, boring and irrelevant to them which 

can result in poor attendance and engagement (Cronin, 2015; Carroll, Casey, Crowley, 

Mulchrone, & Ní Shé, 2017). Low levels of basic mathematical skills at the beginning 

of a first quantitative or business statistics course has been found to correlate strongly 

with low success rates (Rochelle & Dotterweich, 2007). This lack of understanding 

combined with approaching exams can cause high levels of mathematics anxiety in 

Business students which has a large impact on their final grade in the course  (Zanakis 

& Valenzi, 1997). Rochelle and Dotterweich (2007) recommend additional resources 

should be provided for business students early in their first business Statistics course 

to strenghten their mathematical foundations and improve their chances of success in 

the module. If the “Mathematics Problem” exists and is especially severe for Business 

Students then it needs to be tackled. 

Most Higher Education Institutions in Ireland have implemented some form of 

Mathematics support to address concerns around the under-preparedness of incoming 

students (Cronin, Cole, Clancy , Breen, & Ó Sé, 2016). Mathematics Learning 

Support (MLS) can be defined as “a support offered to students … which is in 

addition to their regular programme of teaching through lectures, tutorials, problem 
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classes, personal tutorials etc.”  (Mac an Bhaird & Lawson, 2012). Recently, there has 

been a growth in the mathematics support offered in third level institutions throughout 

Ireland and in 2009 The Irish Mathematics Learning Support Network (IMSN) was 

established to promote Mathmatics Learning Support and provide guidance and help 

for individuals and institutions (Gill, Mac an Bhaird, & Ní Fhloinn, 2010).  

There are many types of MLS provided in Irish Higher Education Institutions. The 

most commonly provided forms of support include: Workshops, Drop-in centres, 

virtual drop-in service  (Breen, O'Sullivan, & Cox, 2016), revision workshops , 

support tutorials, ICT enabled supports  (Nevin, Mageean, & Llorens, 2014) and pre-

booked one to one tutorials. Drop-in centres are generally considered very worthwhile 

and receive the best evaluations from students (O'Sullivan, Mac an Bhaird, 

Fitzmaurice, & Ni Fhloinn, 2014). Drop-in centres operate by providing one-to-one 

support for students and usually cater for students from several faculties, possibily at 

the same time (O'Sullivan, Mac an Bhaird, Fitzmaurice, & Ni Fhloinn, 2014). They 

differ from tutorials in that the facilitator usually sits next to an individual and works 

thorough their particular difficulties with them before moving on to the next student 

who needs help. Any possible negative effects of long waiting times can be offset by 

encouraging students to work collaboratively on similar problems  (Mac an Bhaird & 

Lawson, 2012). Regardless of the exact type of support provided it is key that the 

atmosphere is welcoming, supportive and inclusive  (ibid.). Research into the 

motivations of students to attend such supports have found that the fact that students 

feel in control over their choice to attend or not has a positive effect on their 

motiviation to attend (White, O'Connor, & Hamilton, 2011). 

There are difficulties associated with evaluating MLS Services. The results that a 

student get in any particular exam depend on an enormous number of factors that are 

very difficult for the researcher to quantify. There are, however,  positive indications 

that MLS helps improve students confidence in and attitude towards Mathematics 

learning and that this has a corresponding positive effect on performance  (Nzekwe-

Excel, 2010; Matthews, Croft, Lawson, & Waller, 2013). Mac an Bhaird and Lawson 

(2012) along with others (Gill, Mac an Bhaird, & Ni Fhloinn, 2010) have stressed the 

importance of evaluating the effectiveness of MLS in any context where it has been 

implemented. The most common way to evaluate MLS is through student 

questionnaires  (Mac an Bhaird & Lawson, 2012). 
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3.  Methodology 

This research aimed to intervene in the students attitudes and performance in 

Mathematics and evaluate this intervention and so is in the realm of action research. It 

was led by an ‘insider-researcher’ as the researcher was also the module lecturer and 

MLS hour facilitator. The research aimed to collect both qualitative and quantitative 

data. However, the data collected was mainly quantitative in nature. Students were 

afforded the opportunity to answer some open-ended questions for the collection of 

qualitative data but very few students availed of the opportunity. 

The data was collected via an anonymous online survey and an invitation to complete 

the survey was sent to the eighteen participants on the 1st year “Quantitative Analysis 

for Business” module. The questionaire used for the current research was adapted 

from that recommended in the IMLSN report  (O'Sullivan, Mac an Bhaird, 

Fitzmaurice, & Ni Fhloinn, 2014). Questions relating to the Irish Leaving Cert were 

removed due to the fact that many of the students did not enter the course from Irish 

Secondary Education. Questions relating to age and nationality were also removed as 

these would have compromised the anonymity of the students. The first question 

asked if the student had attended the MLS. If they answered yes to this the survey 

jumped to quesions relating to the support services. If the student answered no to this 

the survey jumped to questions around reasons why they did not use it. 

4. Implementation/Methods 

The MLS hour was designed for and offered to the students of the first year 

“Quantitative Analysis for Business (QAB)” module. The drop in session was also 

open to and attended by first year computer science students. There were eighteen 

students registered on the QAB module. The student population in the college in 

question may be more diverse than that in most HE Institutions in Ireland.  Of the 

eighteen students ten were from various countries outside the EU. Only seven of the 

eighteen students had come through the Irish education system and completed the 

Leaving Certificate within the last three years. The class consisted of six female 

students and twelve male students.  

Taking on board the findings from the literature that drop-in centres are the most 

popular with students, due to the level of one-to-one support,  and that the support 
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should be viewed as optional by the students it was decided to run a drop-in service 

where there was no requirement to sign in. The facilitator had previous experience of 

working in a mathematics support drop in service in another third level institution and 

so this was a comfortable fit. The drop in ‘Mathematics Learning Support Hour’ was 

just one hour per week. The sessions were staffed by the lecturer teaching the QAB 

course with occasional voluntary help from a second year student. The support was 

organised at a time when all the students for whom it was intended were free from 

other lecture commitments. The venue was a centrally located classroom. Students 

could choose to work on whatever problems they wished but they were often 

encouraged to work together if they were experiencing similar difficulties. The 

atmosphere of the sessions was kept light and informal with the facilitator circulating 

throughout the room to provide help and encouragement. The facilitator brought some 

supplementary materials and text books in case students wanted to look for extra 

resources on any topic. 

The time and location of the mathematics support was announced regularly in class, 

was displayed as a header on the module homepage on moodle and was publicised on 

twitter using the class hashtag. 

5. Results 

Eighteen students were invited to complete the survey and ten responses were 

received. All of these students indicated that they had attended the MLS on more than 

one occasion. Data was sought from non-users of the service however these 

individuals did not reply to the survey and so responses are only represented from 

those who stated that they attended the service. As a result no findings can be made 

from the data regarding the students who failed to attend the MLS and their reasons 

for doing so. It is possible that more representative results could have been obtained 

by giving out a pen and paper version of the survey during contact time. Although 

there was an opportunity for students to add information in an open ended section on 

the survey only two students chose to do so. 

Where appropriate the results are compared to the corresponding national results 

reported by the Irish Mathematics Learning Support Network (O'Sullivan, Mac an 

Bhaird, Fitzmaurice, & Ni Fhloinn, 2014). 
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Attendance 

50% of respondents reported that they attended the MLS hour most weeks. The other 

50% reported that they attended a few times. No responses were received from 

students who attended only once or did not attend at all. When including the students 

who did not respond this gives an overall attendance rate of at least 55% of the whole 

cohort. This compares very favourably with the reported national average MLS 

attendance of 36% attendance (ibid.). 

Regularity of attendance % of Responses 

Never attended 0 

Attended Once 0 

Attended a few times 50 

Attended Most Weeks 50 

Table 1 - Student Responses about how regularly they attended the MLS Hour  

Student Evaluation of MLS Hour 

All respondents rate the MLS hour as worthwhile. 50% rated the MLS hour as 

Extremely worthwhile. This is in line with the national average of 47% reported for 

drop-in centres (ibid.). 

 

Student Perception of Impact on Confidence and Performance 

80% of respondents felt that the mathematics support helped their confidence in 

mathematics. This compares very favourably with the national average of 56%. The 

percentages for extremely helpful are less positive with the current research showing 

20% whereas the national average is 23.01% (ibid.). 

An open-ended question at the end of the survey asked if the respondents had any 

other comments or suggestions about maths support. One student commented that: 
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 “It was really nice and helped me in building my confidence in this subject.” 

 

Figure 2 - Student responses to how they perceived that the MLS hour was helpful for 

their Confidence in Mathematics and Performance in Mathematics.. 

 

80% of respondents felt that the mathematics support had a positive impact on their 

mathematics performance. This compares very favourably with the reported national 

average of 56%. The percentages for a large impact are less positive with the current 

research showing 20% whereas the national average is 24.71% (ibid.). This may be 

due in part to a higher attendance figures reported above resulting in a more varied 

cohort. 

Student Perception of helpfullness of MLS Hour on Coping with 
Mathematical demands of course 

90% of respondendants found the mathematics support helped them to cope with the 

mathematical demands of the course. This compares very favourably with the 

reported national average of 65% (ibid.). 40% of the respondents rated the 

mathematics support as extremely helpful in coping with the mathematical demands 

of the course. This also compares favourably with the national average of 31.7% 

(ibid.). This would imply that while the mathematics support did give a general 

mathematics confidence boost to some students it seemed to have a stronger impact 

on their feeling about the application to their course in particular.  
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Figure 3 - Student Reponses to how they perceived the MLS Hour had been helpful for 

coping with the mathematical demands of their course. 

 

Student Perception of Impact on Retention 

40% of respondents indicated that they had considered dropping out of the course due 

to mathematical difficulties. In a follow up question all of these students indicated that 

the Maths Support Hour had influenced their decision not to drop out. The national 

average of students who considered droping out due to mathematical difficluties is 

reported as 22.05% where 62.7% of these stated MLS had an impact on their decision 

not to drop out (ibid.). 

Responses from Non-Attenders 

No responses were received from students who did not avail of the Maths Learning 

Support Hour. This means that there is no opportunity to learn from their reasons not 

to attend. If this cohort is similar to those in other colleges it would seem reasonable 

to asssume that some would not have felt the need for mathematics support while 

there would also be students who needed the support but chose not to attend. 

Final Exam Results  

The exam results on the immediate January sitting showed a marked improvement 

upon the results from the previous year. Both cohorts were small and the module was 

taught by a different lecturer in the previous year and so this success cannot solely be 

attributed to the provision of the drop-in Mathematics Learning Support Hour. The 

results are provided here merely for completeness. 

 

Year Year Pass Rate Fail Rate 

No MLS 2016/17 43% 57% 

MLS 2017/18 89% 11% 
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6.  Discussion 

The findings of this survey show that there is value in providing even a very small 

scale MLS drop in service for first year business students. Most students reported that 

using the MLS had a positive impact on their ability to cope with the mathematical 

content of their course as well as providing a boost to their mathematical confidence 

and performance. Most interestingly the findings suggest that the provision of MLS 

had a significant impact on student retention. Forty percent of respondents indicated 

that they had considered withdrawing from the course due to mathematical difficulties 

and that the MLS hour had influenced their decision not to withdraw. The results 

indicate that the intervention had a positive impact at least comparable to, if not better 

than, results obtained in other Irish MLS provisions. The small sample size may have 

impacted on the results but it is also possible that there are reasons why this 

intervention was so successful. Perhaps the fact that the subject lecturer was also the 

facilitator for the MLS may have meant that the classroom rapport was carried 

through to the MLS. It may also have created an expectation of attendance and a level 

of personal accountability even without the recording of attendance. 

7. Conclusions and Future Work 

The aim of this research was to evaluate the impact of a very small scale Mathematics 

Learning Support(MLS). The provision of MLS has been shown to be beneficial to 

students who struggle to meet the mathematical demands of their courses. One hour 

per week of drop-in MLS was offered and the impact on students was evaluated via an 

anonymous survey. The survey responses indicate that the MLS hour had a positive 

effect on student confidence and performance and their ability to cope with the 

mathematical demands of their courses. There is also a strong indication that it had a 

positive effect on student retention.  

Future work will involving running a similar mathematics support unit but keeping 

detailed attendance records, reflective journals from as many parties as possible e.g. 

facilitator, peer volunteer and any willing student. Further investigation will be carried 

out to establish if in fact such an intervention could have had more beneficial effects 

that the average and reasons that this might be the case.  
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