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CHAPTER 7
Dealing with anxieties associated with 
quantitative literacy learning in extended 
programme classrooms
Mark Winter (University of Johannesburg)

Introduction
Understanding basic mathematics and quantitative reasoning often empowers 
individuals towards becoming participating members of  the society (Rossnan 
2006). The frequency at which quantitative information presents itself  in 
everyday life remains high. Thus, in order to make informed choices and 
meaningful decisions, everyone has to develop fairly complex abilities to interpret 
and use quantitatively represented information. As a mathematics lecturer 
working in the extended curriculum environment, I am particularly interested in 
addressing some of  the challenges and especially apprehensions associated with 
the learning of  quantitative reasoning and mathematics knowledge in university. 

At the University of  Johannesburg where I work, many of  the programmes 
are structured around the foundation ECP curriculum model. This means that 
students in these programmes complete a preparatory year before joining the 
regular first year level for their respective diploma qualifications. Students need 
to pass foundation subjects before proceeding to the regular first year course. 
At the university, ECP provisions are organised and administered in two ways: 
faculty-based and centralised approaches. The faculty-based approach allows 
students to complete their foundation year within their faculties, while the 
centralised approach sees students from different faculties completing their 
foundation subjects under a centralised unit, the Academic Development Centre 
(ADC), before they join the regular first year courses in their faculties. I work 
in the ADC, and I am responsible for teaching mathematics and quantitative 
literacy courses for ECP in a range of  disciplinary qualifications. In this chapter, 
I share my experiences of  working with ECP students completing a Management 
diploma. The Management diploma is a three-year programme. Typically, 
Management diploma students at the University of  Johannesburg are accepted 
into the ECP with very low mathematics/mathematical literacy (ML) marks. 
ML is a school subject in South Africa that aims to develop learners’ skills and 
competencies that enable them to analyse problematic situations that contain 
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quantitative information (DBE 2011). In order to respond to the manner in 
which the articulation gap with respect to students’ mathematics knowledge 
has impacted on the level of  these Management students’ basic mathematical 
literacy, ECP students on this programme have to complete a compulsory 
subject in Quantitative Literacy (QL). QL has been described as the ability to 
‘competently use basic mathematical skills in critically analysing various scenarios 
they encounter and further creatively solve these realistic problems’ (DHET 
2017: 3). This subject area therefore aims to develop students’ understanding 
of  contexts using mathematical skills (DHET 2017). This implies that the 
understanding of  contexts is the primary goal in QL, and mathematical skills 
are used as a vehicle to achieve this goal. The rationale for including QL in the 
Management programme stems from the fact that the management field requires 
some fundamental understanding that relates to working with budgets, invoices, 
statements, bills, and so on, which contain numerical information. 

Having taught this subject area for the past five years, it has become apparent 
to me that many ECP Management students fail their QL course in the first 
term. For example, in 2016, of  the 64 students in my QL class, 19 (30%) 
obtained a mark less than 50% at the end of  the first term. This prompted me to 
reconsider the ways in which I could support students to achieve better results, 
but also enhance my own understanding of  why this subject area presented such 
problems for students. My curriculum and pedagogic response were aimed at 
helping students develop knowledge relating to the mathematics problem-solving 
cycle which can be classified into two pedagogic components, namely intra-
mathematical connections and extra-mathematical connections. Figure 7.1 shows 
the differences between intra-mathematical and extra-mathematical connections, 
as they relate to QL teaching and learning.

Figure 7.1 Quantitative literacy problem-solving cycle

Source: Adapted from Winter (2014), OECD (2013)
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The intra-mathematical working skills help students to enact solution procedures 
correctly and coherently. In particular, intra-mathematical working involves 
mathematical computation and manipulation of  mathematical statements. Extra-
mathematical working skills help students to translate the problem contexts into 
forms of  mathematical formulations or mathematical models, including translating 
mathematical results so that they make sense in the original problem context. 

In this chapter, I interrogate how well I responded to the needs of  my ECP QL 
students, particularly those that showed signs of  struggle during the first term of  the 
year. I use notions of  ‘mathematical anxiety’ (Beilock & Maloney 2015) to contribute 
to this intention. I start by contextualising the QL teaching and learning, which is 
followed by a presentation of  theoretical lenses that underpin my argument. I then 
present my reflections relating to a QL intervention that I designed for struggling 
students. I finish by summarising my reflections, pointing to what worked well and 
the ongoing challenges associated with QL teaching and learning. 

Curriculum and pedagogic approaches to QL in the ECP 
Management programme
The QL course sought to develop students’ skills in relation to the following 
learning areas: 1) number skills and calculations, 2) percentages, ratio, rate, and 
proportion, 3) indexed numbers in business, and 4) data handling and probability. 
These learning areas were selected because they offer essential quantitative skills, 
which are fundamental in management decision-making processes. 

The specific aims of  the course included the following:

- solve problems and use the results to make judgments
- collect, analyse, organise and critically evaluate information
- communicate effectively using different representations i.e. visual, 

symbolic and explanations
- work as individuals and as members of  a team.

During the first two lecture sessions, I gave the students contextualised 
‘motivational’ tasks to engage with. They completed these tasks in groups and 
reported the results back to the class. My main goal for giving them these kinds 
of  tasks was to help students understand the key features of  typical QL tasks, 
namely: the context-content translation, thus translating text into mathematical 
statements, intra-mathematical working involving manipulation and calculation 
and content-context translation, thus validating answers. Table 7.1 below 
provides an example of  these kinds of  tasks.
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Table 7.1 Example of  a contextualised task with the solution

Task 1 Solution to Task 1
This is the sign in a lift at an office block. 

In a morning rush, 51 people want to go up 
in the lift. How many times must it go up? 

Divide 50 by 12
50 ÷ 12 = 4,167
If  the lift goes up 4 times, it will carry 
4 × 12 = 48 people only. 
However, the remaining two people also 
want to go up, hence the lift should go 
up one more time. The correct answer is 
5 times.

In this example, I used a context drawn from real life. I wanted the students to 
notice that it is the context that dictates the kind of  mathematics calculation 
needing to be performed. After the mathematical answer is found, it is validated 
so that the answer makes sense within the context of  the given problem 
situation. Thus, understanding the context is primary in QL. 

My teaching during the first quarter was focused on the first learning area of  the 
course (i.e. number skills and calculations). Throughout the course, I adopted 
group work and investigative learning approaches, where students reported 
their results back to the class and I constantly gave feedback. During the first 
quarter, I gave the students three formative assessment opportunities in the form 
of  an assignment and two tests. The aggregated score from these assessment 
opportunities constituted a term mark. 

Students’ feedback from the QL activities and assessments pointed to some 
aspects of  the course that needed my attention during teaching. I realised that 
I should have explained in detail how to translate a contextual problem to a 
mathematical problem, particularly focusing on the meanings of  contextual 
words and phrases that have a mathematical meaning, for example, ‘proportion, 
altogether, estimation, the sum of ’ and so on. My students came from a 
diverse background and for the majority, English was their second language. 
The language demands of  most QL tasks tend to act as a barrier to successful 
engagement with these kinds of  tasks. Linked to the context-content connection 
is the translation of  the mathematical result so that it makes sense in the original 
problem situation. For example, some of  my students struggled to provide 
the correct answer to Task 1 – leaving the answer as ‘4,167 times’ or ‘4 times’, 
answers that could not make sense in the problem context. When I asked the 
students why they left the answers as 4,167 or 4, I realised that they did not refer 
back to the question after obtaining the mathematics result, therefore they did 
not attempt to validate the results. 
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The ‘I can do Maths’ intervention group
As previously noted, in the first term of  2016, 30% (19 students) of  the ECP 
Management students achieved less than 50% for their QL term mark. I 
responded by devising a specialist pedagogic intervention in Term 2 that aimed 
to help students with more individualised support based on an evaluation of  
which specific barrier they experienced in their learning of  QL in Term 1. For 
the purpose of  this chapter, my ‘I can do Maths’ pedagogic intervention will be 
used for critical reflection. I therefore subjected this intervention to a more in-
depth reflective review grounded by the theoretical insights I have gained from 
the concepts linked to anxiety associated with learning mathematics (Beilock & 
Maloney 2015).

The starting point for the intervention was to establish why students thought 
they had performed poorly in the QL course. This enquiry was focused on 
finding out if  students believed their poor performance was a result of  ‘fear’ 
associated with doing a mathematical course. This was done to separate the 
students who failed because of  other non-anxiety related reasons, for example, 
financial, ill health, and so on. Of  the 19 students, 14 students responded ‘yes’ 
to the question and they were invited to participate in the ‘I can do Maths’ 
intervention group. Within this group, I asked each student to indicate the 
QL aspects they found problematic. Given that solving QL problems involves 
making sense of  situations using quantitative skills, I gave the students three 
options to choose from: ‘mathematics content’, ‘decoding a context’ or both. 
Informed by their selection, I allocated the students to two subgroups based on 
the options chosen. In the ‘mathematics content’ subgroup, I had ten students, 
while the ‘context’ subgroup comprised four students. 

I scheduled two sessions each week across 18 weeks (Term 2–Term 4). The first 
session of  the week was focused on further developing the students’ knowledge 
relating to fundamental mathematics and it was attended by students who were 
struggling with mathematics content only. These content sessions focused on the 
mathematics concepts covered in the syllabus for that term. The second session 
of  the week sought to address concerns around understanding the contexts 
as well as translating the contextual text into some form of  mathematical 
formulation. The context sessions focused on a range of  different situations, 
which could be solved using the QL course content. Some of  the contexts were 
brought to the sessions by the students and were drawn from finance, shopping, 
and personal domains. I made it compulsory for every participant to attend the 
second session, because translation skills are key in QL. 

I structured the sessions as follows: one student had to volunteer and 
demonstrate how to work out a solution. While one student was demonstrating, 
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the other students were allowed to ask questions and provide commentaries 
where necessary. As a lecturer of  the course, I only facilitated the sessions and 
ensured that each student was coping with the work assigned to them during the 
sessions. The rationale behind this approach was that students’ learning becomes 
more meaningful when the students themselves become active participants in the 
learning process. In addition to facilitating the sessions, I verbally motivated the 
students; encouraging them to participate and practice what they were learning. 
My intention across these intervention sessions was to create a learning space 
where students felt encouraged to try to solve more tasks without the fear of  
being judged. The support afforded to the poor performing ECP students in the 
QL course is summarised as a model presented in Figure 7.2.

Figure 7.2 A model for addressing context and mathematical anxieties

In Figure 7.2, I illustrate my understanding of  how to identify the causes of  
the students’ poor performance in QL courses. It starts with giving students 
an assessment opportunity, which allows me to identify which students are 
struggling with the course content. These students are then categorised 
according to their needs and this is followed by interventions that are focused on 
further developing the students’ knowledge relating to either quantitative skills or 
contextual understanding.

Theoretical framework
In order to learn more about my own pedagogic approaches, I draw from 
notions of  mathematics anxiety. I found these notions very useful for the 
reflective activity related to the intervention I introduced with my ECP 
Management students. These theoretical lenses were helpful in allowing me 
to explore and understand students’ feelings of  fear related to solving QL 
problem situations and ways in which I could address these fears. The experience 
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or feeling of  fear and apprehension when faced with the prospect of  doing 
mathematics is referred to as mathematics anxiety (Beilock & Maloney 2015). 
Their article uses ‘mathematical anxiety’ to refer to fear associated with solving 
QL problem situations comprising quantitative information. Empirical evidence 
shows that causes of  mathematics anxiety include poor self-image, poor coping 
skills, lack of  confidence, and an emphasis on learning mathematics through 
drill without understanding (Norwood 1994; Greenwood 1984). Rossnan further 
notes that mathematics anxiety develops ‘as a result of  a student’s prior negative 
experience when learning mathematics’ (2006: 2). Despite these anxieties, 
extended Management diploma students are expected to achieve some level of  
mathematics and contextual understanding during their first year to enable them 
to successfully engage with quantitative information in their future academic 
endeavours or at work places.

Both local and international researchers (Hlalele 2014; Mutodi & Ngirande 2014; 
Zakaria & Nordin 2008) appear to focus more on anxieties related to learning 
mathematics in the mainstream university programmes, where students are 
accepted having achieved significantly higher mathematics scores from high 
school. Such research offers guidelines in terms of  how the teaching and learning 
methodologies can be structured to help students overcome their lack of  
confidence in mathematics. However, limited research in this area has attended 
to the specific needs of  QL learning-related anxieties among ECP Management 
students. Because of  their low matric scores in mathematics or ML, extended 
students and particularly those in management programmes, are more likely to 
show signs of  anxiety than their mainstream counterparts. 

In the reflective activity which I report on here, I highlight two effects of  
mathematical anxiety which relate closely to how the relationship between 
anxiety and performance in assessments manifested with my ECP Management 
students. Firstly, research suggests a direct causal relationship between 
mathematics anxiety and achievement. A study conducted by Zakaria and 
Nordin (2008) indicates that mathematics anxious students tend to struggle in 
mathematics assessments. Similar results were found in studies done in other 
contexts (see Lee 2009; Ma 1999; Ashcraft & Faust 1994). Secondly, anxious 
students tend to acquire limited knowledge due to their anxiety. Furthermore, 
they are more likely to be ‘less fluent in computation, less knowledgeable 
about [basic] mathematics [concepts], and less likely to have discovered special 
strategies and relationships [in the course]’ (Zakaria & Nordin 2008: 28). Within 
the context of  my teaching and my own students’ learning, I have found that 
students with low matric results performed poorly in the QL course, especially 
during the first semester, with performance improving in the second semester. 
According to Miller and Mitchell (1994), overcoming mathematics anxiety 
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requires lecturers’ deliberate efforts that focus on creating a conducive learning 
space for all students.

Context anxiety and mathematics anxiety: lessons and ongoing 
challenges
Working with students in the intervention group made me realise the academic 
potential these students possessed. Their participation and active involvement in 
the intervention was very encouraging. I also learnt that I should have done more 
from the beginning of  Term 1 by unpacking the contexts, explaining key phrases 
from the given contexts that provided pointers to context-content translation 
or extra-mathematical connections. Having problems with the contexts of  the 
mathematics occurred more often for international students who completed 
their matric or equivalent qualification in a language other than English. One of  
the international students who participated in the intervention remarked in his 
notebook after providing written feedback to a contextual problem:

It’s difficult for me because we were learning in French, everything done in French. Now 
when I see many words, I get confused, and I don’t know what to do. Sometimes I try but 
I don’t know what the question is saying.

According to this student, the difficulty relating to solving QL problems does 
not only lie at the level of  mathematics content, thus intra-mathematical 
connections, but rather relates to language proficiency, ‘when I see many words, 
I get confused’. The South African students appeared to have less difficulty with 
extra-mathematical connections. However, they struggled with manipulations 
and/or calculations. This means that, as a lecturer, I should develop a sensitivity 
and heightened attention to the diverse needs of  different students in my class 
and tailor my support to students who struggle with either the mathematics 
content or the contexts.

REFLECTIVE DISCUSSION: The interplay between ‘context 
anxiety’ and ‘mathematics anxiety’
I found Figure 7.3 below to be useful in terms of  explaining ways 
in which context anxieties and mathematics anxieties relate to each 
other. This model of  illustrating the interplay between context and 
mathematical anxiety is significant within the classroom, as it requires 
that, as lecturer, I become more cognisant that both forms of  anxiety 
create barriers for students’ QL learning. Finding pedagogic strategies 
which are able to counter both forms of  these anxieties can help 
to improve students’ reception of  QL material and ultimately their 
academic and assessment performance in my course. 
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Figure 7.3 Anxieties associated with QL learning 

 Source: Adapted from Ricchezza and Vacher (2017)

Conclusions 
A fundamental question for me as a lecturer is, ‘How has this reflective inquiry 
into my pedagogic approaches in the “I can do Maths” intervention helped me 
to gain more insight into my teaching practice?’ It had become clear that much 
of  my curricula and pedagogy did not appropriately understand or address 
the ‘articulation gap’ between school and university mathematics. I made 
too many assumptions about the pre-requisite mathematical knowledge and 
contextual disposition that students brought along to my classroom, without 
considering their diverse needs. Also obvious from my critical reflection is 
the acknowledgement of  how student strengths can be used in the pedagogic 
context, for example, ways in which students with a good understanding in 
either content- or context-related mathematical knowledge can assist those who 
are finding these concepts challenging. In this way, students’ confidence and 
skills related to dealing with both contextual and mathematical anxieties can be 
further developed. While I have always previously focused on what students 
‘don’t have’, this reflective activity has allowed me to recognise the strengths 
and understandings they do have. There are, of  course, ongoing constraints on 
what is possible within the context of  this ECP quantitative literacy course, not 
least the pressures of  time; both in terms of  curricular time allocated to the 
course, and the amount of  personal one-on-one time needed to address students’ 
particular content- or context-related challenges.

Ethics statement
This chapter has not been published in whole or in part before, and it is not currently being considered 
for publication elsewhere. As an author, I have been personally and actively involved in substantive 
work leading to the article. All the students who participated in the ‘I can do Maths’ intervention 
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group gave an informed consent regarding the use of  their work for research purposes. The students 
were also assured about the anonymity of  their identities in any research-related outputs. Their 
participation was voluntary and there were no forms of  coercion whatsoever.
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