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Abstract
Understanding the secondary–tertiary transition is not only an educational matter, but also 
an inclusion and equality matter as mathematics qualifications lead to better employment 
and better earning for students. Research on what causes the crisis associated to this transi-
tion has so far focused on the impact of cognitive and epistemological changes in univer-
sity mathematics. Recently, attention has been given to sociocultural and affective issues, 
which indicate the impact of diverse contexts on such event in the students’ life. Here we 
present a study investigating the experiences of first-year mathematics students in three 
European countries. The study adopted the framework of transition as a rite of passage and 
to detect the changes in attitudes towards the mathematics which originated the crisis, the 
three-dimensional model for attitude towards mathematics (TMA) was used. Data consist 
in one questionnaire translated into three languages and administered to students in the 
first year of study. Most of the questions were open-ended, and the data were analysed 
first qualitatively and then quantitised. Results show that while the transition experiences 
of the students may seem on the surface uniform, some significant differences emerge for 
motivation to join mathematics degrees, motives for changes in perceived competence, and 
impact of university mathematics formalism. We hypothesise a link between these changes 
and the differences in educational environments in the three countries. We conclude with 
highlighting the need for more research of this kind to understand the secondary–tertiary 
transition in the educational context in which it happens.

Keywords Secondary–tertiary transition (STT) · University mathematics · Comparative 
context · Rites of passage

1 Introduction

The transition from school to university mathematics (secondary–tertiary transition, STT) 
has attracted much attention in recent years both from researchers in mathematics educa-
tion and from mathematicians (Koichu & Pinto, 2019) worried by the high drop out of 
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mathematics students (Rach & Heinze, 2017). Governments are also interested in increas-
ing retention of mathematics students, as having a workforce with advanced mathemat-
ics skills is deemed to be paramount for the development of strong economies (Adkins & 
Noyes, 2016). Moreover, students with a university degree in mathematics are advantaged 
both in terms of social mobility and in terms of future earnings (for the UK context, see the 
report by Higher Education Statistics Agency, 2018). Therefore, understanding the difficul-
ties of the STT is not only an education or economy matter, but also a matter of equality 
and inclusion for the students. Studies that investigate this transition further will eventually 
contribute with their findings to alleviate these issues.

A recent review of the literature on transitions in mathematics education (Gueudet et al., 
2016)  points out that although many studies have addressed the cognitive and epistemo-
logical factors that make transitions difficult for students, there are still many questions 
to be answered regarding the sociocultural and affective aspects. This appears particularly 
true in the case of the STT. On the other hand, the crucial role of affective and socio-
cultural factors in the students’ experience with mathematics has long been recognised in 
mathematics education (Lerman, 1998; Zan et al., 2006). Therefore, to consider affective 
and sociocultural issues in the study of transitions, it is crucial to collect students’ voices 
for understanding how they experience this event, which emotions they feel, and how these 
experiences are affected by the context in which they occur. Moreover, the consideration 
of contextual and sociocultural issues in the STT is necessary to compare experiences 
between different countries or between different institutions in the same country to ascer-
tain how much the results found are dependent on the context in which the research hap-
pens. Therefore, the development of studies that compare students’ experiences in different 
institutions and countries appears to be particularly relevant.

In this paper, we report one such study between three universities in three European 
countries aimed at investigating similarities and differences in first-year mathematics stu-
dents’ experience.

2  Literature Review

An extensive literature review on the STT is included in this special issue (Di Martino 
et al., 2022). We will focus here on some points of relevance to the present study.

Gueudet (2008) reported the status quo of the research on STT at that time. It pointed 
out that the STT had been studied from a variety of theoretical viewpoints and indicated 
that studies of the cognitive aspect of this transition dominate the literature, although 
the importance of studying the change in the didactical contract during the STT and 
the impact of institutional approaches (from an Anthropological Theory of the Didac-
tic viewpoint) are also mentioned. Only a few years before this review, Lerman (2000) 
detected a change in perspectives in mathematics educational research, which he called 
‘the social turn’. This change, according to Lerman (2000), emphasised that sociocul-
tural and affective issues in learning mathematics are integral to the learning experi-
ence as much as cognitive and epistemological issues are. Therefore, since the review 
of Gueudet (2008), the emphasis of research on STT has shifted to also include stud-
ies on sociocultural (Hernandez‐Martinez & Williams, 2013) and affective (Di Mar-
tino & Gregorio, 2019) perspectives, as the review in this special issue (Di Martino 
et al., 2022) shows. Of relevance to the present study is the realisation that the variety 
of theoretical approaches to the STT has increased since 2008, including now also an 
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emphasis on institutional cultures. Gueudet et  al. (2016) include the Anthropological 
Theory of the Didactic (Chevallard, 2006), the commognitive approach (Sfard, 2007), 
and the community of practice perspective (Wenger, 1998) amongst new theories that 
have been adopted to investigate the STT. We note that common to these theories is the 
potential to understand sociocultural and affective issues linked to the STT in a way that 
perspectives based only on cognitive approaches (such as APOS Theory, Dubinsky & 
McDonald, 2001) could not. In the study reported here, we start from the realisation 
(as seen in Di Martino et al., 2022) that there is very little research that addresses dif-
ferences between experiences of transition caused, amongst other factors, by the dif-
ferences in institutional cultures. In their entry on STT in the Encyclopaedia of Math-
ematics Education, Gueudet and Thomas (2020) notice that there is ongoing research 
on transition that accounts for the differences in institutional cultures, mostly from the 
perspective of the Anthropological Theory of the Didactic, and that there may be many 
contextual differences between institutions and countries that play a role in the way in 
which students experience this transition, but they do not discuss these roles indicating 
again that research around this topic is still in its infancy. Therefore, our study focuses 
precisely on detecting these differences amongst three cohorts of first-year students in 
mathematics in three countries, mapping the change in students’ attitudes towards math-
ematics during the STT.

Below we discuss the frameworks adopted for the study, explaining why this choice is 
appropriate for the goals of the study.

3  Theoretical Framework and Research Questions

At the beginning of the twentieth century, the ethnographer Arnold van Gennep (1909) 
realised that the moments in an individual’s life characterised by the transition from one 
group to a new one share common features and called them ‘rites de passage’. Since this 
seminal work, the construct of rites of passage has been well established in ethnography 
and anthropology and is used to describe life events such as childbirth, bereavement, mar-
riage, and coming of age.

van Gennep (1909) identified three stages in the rites of passage (see Fig. 1): the separa-
tion stage (separation from the old group), the liminal stage (during the passage, when the 
individual does not belong to the old group anymore but is not yet versed in the practices of 
the new group), and the incorporation stage (when the individual becomes a fully fledged 
member of the new group). The passage between these stages is characterised by a cogni-
tive and affective crisis. Moreover, this crisis is necessary for the passage to happen, and 
without it, the individual will not be able to fully join the new group.

Tinto (1988) observed how the transition from school to university studies can be also 
considered a rite of passage:

Fig. 1  The three stages of the rite of passage identified by van Gennep (1909)
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…the problem of becoming a new member of a community that concerned van Gen-
nep is conceptually similar to that of becoming a student in college, it follows that 
we may also conceive of the process of institutional persistence as consisting of three 
major stages or passages – separation, transition, and incorporation – through which 
students typically must pass in order to complete their degree programs.
(Tinto, 1988, p. 442)

Clark and Lovric (2008) applied this framework to the STT. In the separation stage, stu-
dents leave behind the context in which they have been successful as mathematics learners 
to join a new context. In the liminal stage—which Clark and Lovric (2008) locate during 
the first year of university—students do not belong either to the old context of school nor to 
the new one of university as they are still relative novices in the mathematical practices of 
the new context.

In the incorporation stage, students become fully integrated in the new university math-
ematics community. Using this framework, Di Martino and Gregorio (2019) studied the 
students’ crisis during this rite of passage, identifying several ‘first time’ events in first-
year students’ mathematical life: the first time that they were not the best student in math-
ematics, the first time that they understood little or nothing about what was taught during 
the lessons, and the first time that they experienced failure in mathematics.

To analyse students’ trajectory during the rite of passage, Di Martino and Gregorio 
(2019) used the three-dimensional model for attitude towards mathematics (TMA—Di 
Martino & Zan, 2010, 2011). Through a narrative approach where students were asked 
to write about their relationship to mathematics, Di Martino and Zan developed a theo-
retical framework for attitudes toward mathematics grounded into students’ practices. They 
identified three core themes used for describing the relationship with mathematics: emo-
tional disposition towards mathematics, vision of mathematics, and perceived competence 
in mathematics. These three dimensions and their mutual relationship constitute the TMA 
model (Fig. 2).

The multidimensionality of the model permits to outline different profiles of attitude 
towards mathematics. However, Di Martino and Zan (2011) also stressed the need to limit 
the complexity of the profiles to render the framework operational for data analysis. For 
this reason, the complexity of each of the three dimensions was reduced to the following 
dichotomies: emotional disposition (positive/negative), vision of mathematics (following 
Skemp’s (1976) classification, relational/instrumental), and  perceived competence (high/
low). Adopting this theoretical framework, Di Martino and Gregorio (2019) showed how 
the crisis during the STT involves all the three dimensions of the TMA model. Therefore, 

Fig. 2  the TMA model (Di Martino & Zan, 2011, p. 476)
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considering affect and comparing students’ attitude towards mathematics before and after 
the passage appears necessary to understand the crisis.

In the study reported in this paper, we also frame the STT as a rite of passage, focus-
ing on the attitudes towards mathematics that the students hold in the liminal stage of this 
passage, i.e. the first year of study. Our study has two characteristics. Firstly, it involves 
students who are enrolled on a mathematics degree: there are few studies focused on this 
sample (see Di Martino et al., 2022) and this sample is particularly interesting for the pre-
sumed initial positive attitude towards mathematics. Secondly, we develop the data collec-
tion across three student bodies in three European countries. Comparisons between edu-
cational contexts are complex and such studies do not feature in the literature on STT, yet 
educational contexts vary widely between countries. Therefore, in the present study, we ask 
the following research questions:

RQ1: How do attitudes towards mathematics change in the STT, as reflected in the 
changes of each of the three dimensions of the TMA model?
RQ2: Are there differences in the STT between different educational contexts? Does the 
context in which the transition happens contribute to shape this transition?

4  Methods

Data were collected in three European universities: the University of Pisa (Italy), Lough-
borough University (UK) and the École Polytechnique Fédérale de Lausanne, (EPFL, Swit-
zerland). As often is the case of qualitative studies, this is a purposeful sample (Patton, 
1990) in that the universities are chosen to represent three very different higher education 
traditions (see Table 8 in Appendix 1). This is a key feature of the sample, and it allows 
an investigation of the impact of institutional differences on students’ experiences of STT. 
The questionnaire used in Di Martino and Gregorio (2019) was translated into English 
and French (the English version is in Appendix 2) and administered to first-year students 
enrolled on a mathematics degree at the three universities. Complete data were collected 
from 26 students from Italy, 45 from the UK, and 58 from Switzerland.

A critical issue for the project, as in all comparative studies (Cao et al., 2008), was the 
translation of the questionnaire. Great attention was given to keep the meaning of the ques-
tions unaltered while at the same time adapting the questionnaire to the different contexts. 
The questionnaire comprised four parts:

1. Biographical information (e.g. type of secondary school).
2. Reasons for studying mathematics and university choice.
3. Students’ perception of their experiences with mathematics (e.g. difficulties and the 

reasons for such difficulties, related emotions).
4. Students’ comparison between secondary school and university mathematics (e.g. 

perceived differences between secondary and tertiary mathematics, evolution of self-
perception in mathematics and of the relationship with the subject).

Most of the questions in parts two, three and four were open-ended to allow the emer-
gence of the students’ voice. In line with the operationalisation of the TMA model pro-
posed in Di Martino and Zan (2011), some questions regarding self-perception and emo-
tional disposition were given in closed form (on a 5-point Likert scale). Participation was 
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voluntary and anonymous, and the study was approved by the Ethics Boards of each of the 
three institutions where it took place, according to the local requirements. The question-
naire was administered during the first year of the mathematics degrees, recognised as the 
liminal stage of the passage from school to university mathematics (Clark & Lovric, 2008).

5  Data Analysis

Data analysis consisted in three stages and followed the method of data reduction (Namey 
et al., 2008). Following this technique, the data were analysed first qualitatively with cod-
ing techniques that allowed the development of a unified set of codes and then quantita-
tively investigating frequencies distributions, when possible.

Stage 1: creation of a simultaneous and descriptive coding (Saldaña, 2015).

The qualitative answers to the questionnaires were coded independently by two 
researchers, and then a common list of agreed upon codes across the complete dataset was 
reached via an inductive process as follows:

1. Two researchers coded the data independently, developing a definition for each code 
introduced. When a new code was created, the researcher reviewed the previously coded 
data to ascertain whether the new code could be used in previous sections.

2. The researchers shared their list of codes and definitions, and each one re-coded the data 
using the other researcher’s list of codes.

3. After step 2, a discussion about the codes and their explanatory power was held until 
a final list of codes—a mixed selection of the two independent lists—was shared. The 
final list of codes was simultaneous, meaning that the application of two or more codes 
to a single utterance was possible, and descriptive since the labels used for the coding 
were strictly related to the summarised content.

4. The two researchers compared and discussed the outcome of point two of the above 
process until agreement was reached. At the end of this stage, the three datasets shared 
the same code schemes (triangulation analysis, Mok & Clarke, 2015). An example of 
the process described in points 1–4 is reported in Table 1.

Stage 2: mapping of codes in the TMA model.

The codes obtained by the qualitative analysis of the three samples were mapped on 
the dimensions of the TMA model (Di Martino & Zan, 2010). Codes not included in this 
model and related to other aspects of the passage (e.g. teaching methods) were considered 
separately.

In this way, a qualitative analysis of the open-ended questions of the questionnaire was 
obtained.

Stage 3: quantitative analysis.
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Starting from the coding described in the previous stages, qualitative data were ‘quan-
titised’ for statistical analysis, using the frequency of each code in each sample (Namey 
et al., 2008).

With the aim of evaluating the comparative significance of the responses of the three 
different populations, the frequencies of each of the codes were analysed, when possible, 
first with X2 test across the three datasets and then with paired X2 tests with Bonferroni 
adjustment between pairs of datasets. Because of the simultaneous coding, it was not pos-
sible to perform a unique X2 test (which is made for exclusive answers) for each question. 
Instead, we coded ‘Yes’ for students who had the code under consideration in their answer 
and ‘No’ for those who did not. However not all questions could be analysed statistically 
because of the small size of the Italian sample.

6  Findings

The first part of the questionnaire highlights a first difference: the educational backgrounds 
needed to access a degree in mathematics are very different in the three countries and this 
contextual issue is reflected on the three cohorts. While in England the educational back-
ground of the students is uniform with more than 95% of the students arriving through the 
A-level1 route, in Switzerland and Italy this is not the case. In Italy, there are no entrance 
requirements for the degree in mathematics beyond having completed five years of high 
school2 (lyceum, technological or professional institute) and the data show two of the three 
access routes (lyceum and technological school) in our sample. It is also interesting to note 
that in the Swiss sample, almost half of the students (48.2%) have a French Baccalaureate3 

Table 1  An example of the coding process (Stage 1)

Utterance (answer 
to Q3.3)

Researcher #1 
codes

Researcher #2 
codes

Final code Reason for the choice

The study of 
mathematics in 
high school was 
focused on solv-
ing routine exer-
cises using trivial 
notions learned 
from lecturers and 
textbooks. Now, 
at university, the 
focus is on theory, 
concepts, theo-
rems and much 
more…

1) Conceptual 
VS proce-
dural

2) Rigour

1) Routine 
exercises

2) Theory

1) CP (Conceptual 
VS Procedural)

2) FO (Formalism)

Analysing the complete data, 
researchers wanted to:

1) Return a recurrent 
dichotomy

2) Use a broader code. The 
final code FO includes 
references to rigour, theory, 
symbolism, definition, 
technical language…

1 Advanced level qualifications (known as A-levels) are subject-based qualifications in the UK that may 
lead to university study. Students take this qualification at the age of 17 for two years. It is compulsory to 
have mathematics as one of the A-levels subjects taken by a student to access mathematics degrees.
2 However, the largest number of students comes from the sciences high school as this is the one that con-
tains the most advanced mathematics curriculum.
3 The French Baccalaureate is the national qualification that students take at the end of high school in 
France and may lead to university entrance.
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while there are five more access routes recorded that account for the rest of the sample (see 
Table 2).

7  Motivation to study mathematics at the tertiary level

The motivation for the choice of mathematics is a relevant issue in the liminal stage of the 
rite of passage since it signifies the reasons to join the new stage. Thematic analysis of the 
utterances reveals differences across the samples, showing how the choice for the Italian 
sample is strongly and almost exclusively related to passion for the discipline, while the 
motivation linked to career prospects is very influential for the UK students:

Because it is the subject that fascinated me the most at school, and even though 
I knew it was going to be difficult [at university] I believe that it is worth trying. 
(IT19)4

Maths is useful in all sectors of work - I didn’t know what I wanted to do as a career, 
so maths keeps a lot of career doors open for me. (UK27)

Moreover, 80% of the Italian students’ quotes referring to work opportunities are about 
the passion for becoming a teacher, as the one below shows:

Because I like mathematics and it is my dream to become a mathematics teacher. 
(IT15)

Swiss students seem to be located somewhere in the middle, with both motivations, pas-
sion, and work prospects, mentioned with similar frequencies:

Because I love mathematics. (CH18)
Studying mathematics opens many career choices. (CH41)

Table 2  Summary of the educational routes through which students in the sample accessed the mathematics 
degree

Sample size Qualifications

UK 44 42 A-levels
2 Other

CH 58 18 Sciences high school
28 French Baccalaureate
7 High School (other than Science)
1 Professional School plus Founda-

tion Year
2 Foundation Year
2 Other

IT 26 1 Arts high school
1 Technical high school
2 Classics high school
22 Sciences high school

4 Each student was assigned an alphanumeric code: IT, UK and CH for the country and a number starting 
from two. From IT2 to IT27 for Italy, from UK2 to UK46 for UK, from CH2 to CH59 for Switzerland. The 
Italian and Swiss extracts of qualitative data have been translated by the authors.
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Indeed, examination of the codes’ distribution, reported in Table 3, shows this differ-
ence to have also statistical significance.

A X2 tests for the distribution of the code ‘passion’ over the three populations returned sig-
nificance (p ≅ 0.029) which indicated significance of the occurrence of the code in one of the 
samples. Paired X2 tests with Bonferroni adjustment returned significance of occurrence of the 
code in the Italian sample with respect to the UK sample (p ≅ 0.013) and the Italian sample with 
respect to the Swiss sample (p ≅ 0.014). As frequencies in Table 3 suggest, indeed passion as 
a motivation for choosing university mathematics characterises the Italian sample. The same 
investigation for the code ‘work opportunities’ returned borderline significance (p ≅ 0.0507) 
when performed across the three sites. The paired X2 tests again with Bonferroni adjustment 
failed to return significance, but only just, between the UK and Italian samples (p ≅ 0.02) indi-
cating likely significant difference in the distribution of this code between the two datasets.

In summary, UK and Italian students appear to report different motivations for join-
ing a mathematics degree: the UK students are significantly more driven by extrinsic 
motivation (employability opportunities) than the Italian students are to join mathemat-
ics degrees, while Italian students report mostly intrinsic motivation (passion for the sub-
ject). Swiss students seem placed in the middle with the frequencies for ‘work opportuni-
ties’ in the middle of the frequencies of the other two samples.

8  Thinking back to School Mathematics

The questionnaire asked the students to think back to their mathematics experience at 
school, also in comparison with their current experience. We analysed the data coding the 
students’ answers along the three dimensions of the TMA model.

Table  4 reports the codes with their percentages across the three dimensions of the 
TMA framework referring to the school experience. The fields in the view of mathemat-
ics dimension are the codes that emerged from the data and are relative to this dimension. 
The codes associated to the vision of mathematics have been elaborated further from the 
dichotomy procedural/conceptual adopted originally from Skemp (1976).

Although the percentage of references to emotional disposition are not uniform 
in the three samples5 (in the Swiss data only about half of the questionnaires refer to 

Table 3  Distribution of codes across the questions regarding the motivation for joining mathematics. The 
second level of coding allowed several codes to be associated to the same utterance therefore the percent-
ages in the table may exceed 100%. The percentages in this table, and in those which follow, are the fre-
quencies of the occurrence of the code (tagged with Yes in the sample—see Stage 4 of data analysis) in the 
given sample

Passion To be good at it Work opportunities Characteristics of 
mathematics

Other

UK 55.56% 22.22% 46.67% 2.22% 8.89%
IT 84.62% 23.08% 19.23% 15.38% 0%
CH 56.9% 10.34% 31.03% 13.79% 1.72%

5 Depending on the country considered, a certain dimension of the TMA model may be given as “Not 
stated” in varying percentages (e.g., 53.4% of the Swiss sample is classified as “Not stated” for the emo-
tional disposition towards school mathematics). This depends on the fact that all questions in the question-
naire were optional. Moreover, the questions were open-ended, so students could answer what they wanted 
and sometimes the answers could not be framed in the TMA model.
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emotional disposition), the students’ profiles—as for attitudes towards mathematics—
are similar across the three sites. When a reference to emotional disposition towards 
mathematics at school is present, it is positive: no one declares a negative emotional 
disposition.

Most of the students perceived their competence to be high or very high, and they 
describe mathematics at school as mainly characterised by application of procedures and 
algorithms.

Mathematics at school focuses on solving exercises using basic notions learned from 
the teacher during the lesson and from textbooks. (IT3)

However, in this algorithmic understanding of mathematics, there are some small dif-
ferences. UK students are the only ones who detect the difficulty of acquiring a technical 
language which they were not prepared for at school:

The different notations used at university is far more complicated as well as how 
work is set out. (UK37)

Both Italian and Swiss students reflect on how mathematics at school seems now super-
ficial, when compared to university mathematics, and they recognise strong differences in 
the demands they face in the two stages:

[University mathematics is] more detailed, and more rigorous, not just a surface 
approach. Demands real work of understanding the concepts. (CH6)
At school you are presented with special cases relative to various branches of math-
ematics in a way much more superficial than at university where everything has a 
proof that uses rigorous formalism. (IT19)

Summarising, despite the different routes that students had taken to access a mathemat-
ics degree, their reflections on the school experience of mathematics are similar. They all 
enjoyed the subject, which they believed is mainly characterised by applications and cal-
culations, and they have a high mathematics self-concept. Of course, the positive attitudes 

Table 4  Comparison between samples of the percentage of codes matched to the dimensions of the TMA 
framework referring to school experience. The code ‘Not formal language’ is used when it is stated that the 
language was not formal

Dimension of TMA Code UK IT CH

Emotional disposition towards school math Positive 97.8% 80.8% 46.6%
Negative 0% 0% 0%
Not stated 2.2% 19.2% 53.4%

View of mathematics at school Process/
calculation

40% 30.7% 34.5%

Problem solving 2.2% 0% 0%
Not formal language 17.7% 3.8% 0%
Superficial 0% 23% 27.5%
Easier/quicker to understand 8.9% 0% 1.7%
Not stated 31.1% 42.% 36.2%

Perceived competences in mathematics at school High 95.6% 100% 89.7%
Low 4.4% 0% 0%
Not stated 0% 0% 10.3%

88



The transition from school to university mathematics in different…

1 3

of the students when they enter university are not surprising: the choice of mathematics 
for further study alone suggests some level of motivation, confidence in competence, and 
enjoyment for the subject.

9  The university mathematics experience

Table  5 reports the codes that emerged from the qualitative analysis of the data related 
to the questions about the university mathematics experience and their distributions in 
the three samples. Also in this case, there is a common thread in the evolution of attitude 
towards mathematics across samples.

The change in emotional disposition towards mathematics at university is very 
noticeable: whereas nearly only positive emotions were associated to school mathemat-
ics, now the students across the three samples experience also negative—such as stress 
and anxiety—or ambivalent emotions. The code ‘ambivalent’ refers to utterances where 
students have expressed both positive and negative emotional responses to university 
mathematics. The ambivalence is mainly associated to the negative aspect of being 
(unpleasantly) challenged and the positive experience of being able to overcome the 
challenge.

Frustration and confusion! Then satisfaction once I have got it right. (UK21)

Across the three samples, the positive emotions are mostly associated to the satisfaction 
(sometimes pride) of having tackled successfully something perceived to be very difficult.

Pride when I finally solve a complex problem. (UK38)

The negative emotions are connected to frustration for repeated failures and uncertainty 
about the causes of these failures and what can be done to overcome them. The following 
metaphor by an Italian student describes this common feeling of helplessness:

Table 5  Comparison between samples of the percentage (over the sample) of codes matched to the dimen-
sions of the TMA framework when students were asked to think about their experience of university math-
ematics

Dimension of TMA Code UK IT CH

Emotional disposition towards university math Positive 40% 38.5% 25.9%
Negative 11.1% 11.5% 25.9%
Ambivalent 48.9% 46.2% 36.2%
Not stated 0% 3.8% 12.1%

View of mathematics at university Conceptual vs 
Procedural

26.67% 34.62% 22.22%

Abstraction 8.89% 19.23% 18.97%
Formalism 22.22% 42.31% 34.48%
Proof 33.3% 23.08% 48.28%
Not stated 24.4% 26.9% 19%

Perceived competences in mathematics at university High 24.4% 15.4% 10.3%
Scaled back 28.9% 11.5% 34.5%
Low 42.2% 50% 39.7%
Not stated 4.4% 23.1% 15.5%
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[I feel] Like in quicksand. (IT20)

These emotional states are present in the three samples indicating that the process 
of adjustment to the new context, therefore the crisis inherent to the rite of passage, has 
started for these students.

Recall that the vision of mathematics dimension of the TMA model accounts for 
utterances linked to what the students perceive mathematics to be (e.g. ‘mathematics 
is…’ see Di Martino & Zan, 2010, p.476), therefore codes for the vision of mathematics 
are those that link mathematics to some of its features. With respect to the university 
experience, those codes reflect the newly found formalism and abstraction of mathemat-
ics. These codes are: CP (for the tension between conceptual and procedural under-
standing in mathematics, as it is perceived by the students), AB (where the utterance 
refers explicitly to abstraction in mathematics), FO (for formalism—which includes 
mentions of rigour, definitions, notation), and PR (for proof).

The codes found investigating the nature of mathematics at university are now different 
from those found when students reflected on the nature of mathematics at school. They 
all reflect the new demand of the subject for rigour and abstraction, although in different 
ways across the three samples, and the new emphasis on proof. We focus on the code PR, 
to investigate differences across the three samples qualitatively. All the three cohorts rec-
ognise proof as one of the features of university mathematics, but they have different reac-
tions to this realisation.

Swiss students seem more preoccupied with the requirement for proof than their coun-
terparts. For them the jump between mathematics dominated by algorithmic thinking to 
mathematics characterised by proof appears to be very noticeable.

There is an exploration of more general and abstract structures, and of different sub-
divisions of mathematics. The main difference, in my opinion, is the need to have 
a certain rigor and mathematical thinking, visible for example in the emphasis on 
proof. (CH50)

These students find the new requirement for proof also somewhat unexpected:

At the EPFL there are a lot of proofs and completely new things that I had never seen 
before (e.g., group theory). (CH39)

UK students also mention the new requirement for proof as one of the features of uni-
versity mathematics, but they juxtapose this requirement to their view of school mathemat-
ics as calculations and applications.

Maths at uni is much more proof based and understanding why we carry out the cal-
culations we do, whereas school maths was just learning a bunch of processes and 
definitions and applying them. (UK27)

The new requirement for proof does not appear as unexpected to Italian students as it 
was for Swiss and UK students, and it is also linked to an increased requirement for crea-
tivity and independent thinking:

The increased importance of proof (as it was to be expected) and the higher creativ-
ity needed to solve the exercises given. (IT26)

The frequencies of the codes related to the nature of mathematics are reported in 
Table 6.
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Quantitative analysis returned no significance for the frequency of the code PR between 
pairs, with only the Italian and the Swiss sample (paired X2 tests with Bonferroni adjust-
ment, p ≅ 0.029) nearing the cut-off point of α = 0.017 needed, perhaps suggesting that the 
preoccupation for the sudden requirement for proof is most common amongst Swiss stu-
dents, as illustrated previously.

Table 5 also shows a change in students’ self-perception during the transition. In par-
ticular, the awareness of a change is explicit in the case of the code ‘scaled back’: this 
code was used when students stated they do not think they are as good at mathematics 
as they were at school. To better capture the change in self-perception the analysis that 
follows is restricted to the students who have reported a change. Those are 32 students in 
the UK sample (71.11%), 21 in the Italian sample (80.77%) and 41 in the Swiss sample 
(70.7%). Students explained this change using two different reasons: an internal reason, 
related to a change in their own ability in mathematics and an external reason, related 
to the change of the mathematics itself. To capture this dichotomy, we introduced two 
distinct codes: DIF and MAT. The code DIF was used when the focus of the change was 
internal, when the students themselves described an unexpected change in the perception 
of their own ability, as in the following excerpt:

Many things are changed, now I think my ability in mathematics has definitely 
decreased, since the poor results obtained during the first semester. Mathematics at 
university tests you, you must prepare yourself to many defeats and to get results with 
a lot of effort. (IT9)

The code MAT was used when the focus of the change was external, when the nature of 
mathematics had changed, as in the utterance below:

I only think I have a slight fluency in math. The change is only due to the "change" of 
the subject itself. (CH50)

The distinction between these two reasons for the change in perceived competence is 
important to understand the experiences of transition of the students. The Italian students 
attribute the change in their self-perceptions mainly to external reason: the mathematics 
being difficult to handle, while the UK students tend to attribute the cause more to internal 
reason:

No, I feel I lack confidence due to the irregular feedback from lecturers. Similarly, I 
am finding the concepts harder than school, therefore feel my ability is not as good. 
(UK42)

Once more, Swiss students seem to occupy a middle ground, with some students ascrib-
ing their difficulties to themselves:

Table 6  Frequencies of codes related to the nature of mathematics from the analysis of the answers to the 
question ‘Could you describe at least one of the things you have found which are different between math-
ematics at school and mathematics at university?’ 

CP AB FO PR

UK 26.67% 8.89% 22.22% 33.33%
IT 34.62% 19.23% 42.31% 23.08%
CH 43.10% 18.97% 34.48% 48.28%
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I don’t think I find it easy anymore. Indeed, there has been a change: I see that my 
level relative to other students is much lower than before. In addition, it is more dif-
ficult for me to assimilate and understand the concepts correctly, and my results are 
poorer. (CH14)

And others to the changed nature of the subject:

Ease seems less present to me, especially in analysis where the concepts are more 
abstract, and I have always preferred more "real" maths. (CH43)

Table 7 reports the frequency distribution of the two codes across the restricted sample 
of students who reported a change.

A X2 test on the three populations regarding the distribution of the code DIF returned 
significance (p ≅ 0.017). The results of the X2 test with Bonferroni adjustment between 
the Italian and UK samples for the code DIF returned significance (p ≅ 0.004) support-
ing the qualitative analysis regarding a predominance of this code in the UK sample. It 
was not possible to carry out the same statistical analysis for the code MAT due to the 
very small size of the sample of Italian students who indicated a change in the nature of 
mathematics.

Lastly, regarding the evolution of the perceived competence, the data showed the 
effects of the constant comparison with peers: students who were at the top end of 
achievement in their school are now experiencing the ‘big-fish-little-pond’ effect 
(Marsh, 1987). This effect is based on the observation that the individual’s self-con-
cept is strictly related to the comparison with one’s peers: in our case, first year stu-
dents begin to compare themselves to many other very good students in mathematics. 
Manifestations of this effect emerge clearly from the questionnaire in all three samples:

Not really, was in a class with people who were better. (UK30)
Something has changed since I have to confront myself with people more prepared 
than me. (IT20)
.. yes there have been changes, being surrounded by mathematicians means that the 
level goes up, so we find ourselves in the average. (CH12)

In summary—analysis of the data showed changes in the three dimensions of the TMA 
framework in the three samples, but those changes have distinct characteristics for each 
cohort of students indicating that their experiences are not uniform.

10  Teaching and the environment

Codes relative to the changes in teaching and educational environment were less frequent 
than expected, although more frequent in the UK sample (24.44%) compared to the Ital-
ian sample (7.7%) and the Swiss sample (15.52%). However, some of the themes across 

Table 7  Frequencies of the codes DIF and MAT across the three samples calculated only over the number 
of students who reported a change in self-perception

UK IT CH

DIF 46.88% 9.52% 31.71%
MAT 15.63% 28.57% 19.51%
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the three samples are similar. For example, reference to the fast pace of the lectures can be 
found in the three datasets:

The largest difference is the times – at school (obviously) the pace is slower, both 
because the teacher writes more slowly so that students have the time to write too 
and because the students do not understand and ask for clarification repeatedly (and 
even this does not guarantee that all is clear). (IT20)
Yes, huge change, I have a lot of trouble understanding the concepts and knowing 
how to apply them. The course goes by very quickly and I don’t have time to assimi-
late and make the connections. (CH44)
The pace is going very fast and we don’t do as many exercises during the lecture (if 
we do any). (UK14)

Although the very low incidence of this code in the Italian sample did not warrant sta-
tistical analysis, qualitative analysis suggests that the change in teaching style preoccupies 
UK students more than students in the other two sites. One additional issue raised by the 
UK students is the lack of interaction during lectures and the abstract nature of mathemat-
ics reflected in the lack of learning through exercises.

The way it is taught. At uni the lecturers just talk at you, whereas school was much 
more interactive. (UK21)
In school there was a lot of sitting down during lessons and doing exercise after exer-
cise. In University there is more concept teaching and theory in the lectures. (UK34)

In summary, what was a uniform picture of the students’ perceived attitudes towards 
mathematics at school becomes a very varied experience during their first year. Changes 
in each of the three dimensions of the TMA model are evident in the three cohorts, 
but they present distinct nuances. Below we discuss the data analysis in relation to the 
research questions and the plausible links to the characteristics of the contexts in the three 
countries.

11  Discussion

The aim of this study was to map the changes in attitudes towards mathematics experi-
enced by students in the STT in three European countries (RQ1), to investigate whether 
there are differences in these experiences and whether the educational context may impact 
on such differences (RQ2).

Attitudes towards mathematics at the end of school (separation stage) appear to be 
similar in the three contexts: students left school having a positive emotional disposition 
towards mathematics and being confident in their mathematical ability. Despite this uni-
formity, it is possible to detect some differences in the view of mathematics: a dimension 
strongly affected by how mathematics is presented in school (Kloosterman, 2002) and, 
therefore, potentially affected also by the national curriculums. The absence of formal lan-
guage in school mathematics appears predominantly in the reflections of the UK students, 
while the realisation that mathematics at school was somewhat ‘superficial’ occurs pre-
dominantly in the Swiss and Italian students’ narratives. The latter realisation highlights a 
comparative approach when answering the questionnaire: students are in the liminal stage, 
and they describe their previous experience with mathematics in the light of the new one. 
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The clear result is that a procedural view of mathematics is strongly associated to school 
mathematics by all the three cohorts.

The data analysis shows that the attitudes towards mathematics change for the three 
samples during the liminal stage of the rite of passage in each dimension of the TMA 
framework (RQ1). The appearance of the adjective ‘difficult’ in the students’ narra-
tives is the most evident difference between the school memories and the present-day 
experience. The success or failure in overcoming these (often unexpected) difficulties 
is crucial in the determination of the emotional disposition and in the evolution of 
the students’ perceived competence. The comparison with peers in a very competitive 
context adds elements for students’ self-perception crisis, as some of the utterances 
reported earlier show, resembling the so-called ‘big-fish-little-pond’ effect (Marsh, 
1987).

The third dimension of TMA—the view of mathematics—also changes in the limi-
nal stage: all students recognise that the subject they knew as mathematics at school 
is very different from the subject they encounter at university. The requirements to be 
good in mathematics also change, affecting the students’ theories of success in math-
ematics and, therefore—as underlined by Di Martino and Zan (2010)—their view of 
mathematics. The picture which emerges is rather uniform amongst the three sam-
ples: university mathematics is characterised by more formalism and abstract think-
ing, an unexpected attention to the requirement of proof and the lack of emphasis on 
computations.

While the new students’ view of mathematics incorporates some of the epistemo-
logical elements recognised as the main causes of the cognitive difficulties in the STT 
(Gueudet et al., 2016; Tall, 1991), our data confirm that the rite of passage of the STT 
produces a crisis in nearly all of the first-year students which is also affective—at least in 
our sample.

Within this apparent homogeneous situation, however, it is possible to note some differ-
ences between the three samples. In what follows, we will discuss such differences as they 
emerge from the analysis of the data (RQ2).

The first difference is that of motivation to join mathematics degrees between Italian 
and UK students. While Italian students were intrinsically motivated to join mathemat-
ics degrees, reporting passion for the subject as main motivation, UK students reported 
motivation linked to employability (extrinsic motivation) for the same choice. Indeed, 
Chadha and Toner (2017) show that the employability discourse in UK universities is 
prominent, with prospectuses of UK universities reporting employability figures for 
their recent graduates to show to prospective students that their degree courses are 
‘value for money’ and indicate how this prominence is due to the process of marketi-
sation of universities started in the UK with the introduction of tuition fees in 1998. 
Therefore, it is not surprising that prospective students in this country access this infor-
mation and are influenced by it when choosing a degree course. In Italy, the employabil-
ity discourse is not prominent at institutional level, and students seem to choose math-
ematics mostly motivated by their passion for the subject. This difference in motivation 
can have long-term effects on the transition to university and on study outcomes. Dyr-
berg and Holmegaard (2019) discuss the impact of extrinsic and intrinsic motivation on 
achievement of STEM students at a Danish university and notice that, in line with the 
findings of Self-Determination Theory, motivation is time and context depended. This 
observation supports the need to investigate motivation to join mathematics at a con-
textual level (also intending the education and cultural context) and at one significant 
point in time (the liminal stage of the transition from school to university mathematics). 
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Moreover, although intrinsic motivation leads to better quality learning, extrinsic moti-
vation can have many facets and may lead to improved or impoverished learning (Ryan 
& Deci, 2000). Therefore, this difference in motivation found in our study warrants fur-
ther investigation if the characteristics of the passage to university are to be understood 
for these cohorts of students.

The change in emotional disposition seems similar across the three samples, with 
students experiencing also negative and ambivalent emotions towards mathematics: the 
unexpected difficulties encountered in the first year of study often result in frustration 
and anxiety. Amongst the negative emotions, the stress induced by the very fast pace of 
the lessons is common to the three samples, reflecting how the change in teaching may 
also impact on the emotional disposition of the students. On the other hand, the ‘big-
fish-little-pond’ effect is stronger in relation to the specific local context, and this may be 
amongst the factors that amplify the effect. The references to the perceived high ability 
of the other students are particularly frequent in the answers of the Italian students: our 
hypothesis is that this result depends on the specific Italian context chosen for the study. 
The University of Pisa is particularly renowned for its quality and the famous Scuola 
Normale6 is also located in Pisa.

The findings related to the changes in vision of mathematics are more nuanced. 
The vision of mathematics is strongly related to students’ experiences: for this rea-
son, students’ answers about mathematics tell us also about the teachers’ and lecturers’ 
choices.

As seen in the previous section, the main codes which described attributes that stu-
dents ascribe to mathematics are related to the newly found need for rigour and for-
malism and to the need for proof. In our data, however, there appear to be differences 
across the three cohorts in how the students experience cognitive difficulties. We focus 
here on the analysis of the data concerning the need for proof. The Swiss students, 
and to some extent the UK students, seem to be more preoccupied for the new require-
ment for proof than their Italian counterparts and seem to find this requirement sur-
prising, to some extent. We may hypothesise that this difference originates from the 
difference in high school curriculum in the three countries. Without wanting to attempt 
a curriculum comparison study, we notice that in the Swiss curriculum7 mathematics is 
mostly described as an instrument to study other sciences and although abstraction and 
technical language are mentioned in the curriculum documents, together with proof, 
in practice the proofs seen at high school (at the advanced level) are not many and 
mostly in linear algebra (DFJC & DGEP, 2020). In the UK, mathematics at high school 
(A-levels) is mainly driven by applications and proof. However, although proof is men-
tioned in curriculum documents (DfE, 2016), in practice it does not play a prominent 
role in teaching. Indeed Darlington (2015) reports that, following an analysis of exami-
nation questions in A-levels papers using the MATH taxonomy (Smith et  al., 1996), 
most of the marks awarded for A-level examination papers (over 85%) were for rou-
tine calculations and procedures. In the light of these findings, it is not surprising that 
proof does not occupy a large part of the teaching of A-levels in the UK. Lastly, in 

6 The Scuola Normale of Pisa is one of the most prestigious universities in Italy. In 2020 it ranked 197 in 
the world university ranking, first of the Italian universities to appear in this league table together with La 
Sapienza in Rome – see also https:// bit. ly/ 3EiaL G7.
7 As a representative of the Swiss curriculum, we took the one for École de maturité from the canton of 
Vaud, where the EPFL is based.
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Italy, the mathematical goals in the curriculum are different in the three types of high 
schools (grades 9–13): lyceum, technical institute, and professional institute. However, 
the word proof and the reference to mathematical formalism are included in each of 
the relative curriculum documents. At the end of the lyceum, students should have 
acquired deductive mathematical reasoning and should be familiar with definitions, 
proof, generalizations, formalisations, and, at the end of the technical or professional 
studies, students should master the formal language and some proof techniques in 
mathematics (MIUR, 2010). Already from these three very brief observations regard-
ing the relevant curriculum documents, it is possible to detect a different place that 
proof and abstract mathematics has in the three countries—which is in turn reflected 
in the differences of emphasis that the students ascribe to the new need for proof in the 
three samples.

Another noticeable difference is found in the reasons that students give for explain-
ing the crisis in their self-perception as mathematics learners. Two main reasons 
emerged: a sudden decrease in their mathematical ability or a significant change in 
the nature of the subject ‘mathematics’ (and therefore in its requirements). Within our 
sample, UK students tend to ascribe changes in their self-perception more often to 
a change in the perception of their mathematical abilities than Italian students, who 
ascribe this change more often to the change in the nature of the subject. This can 
appear strange in the light of the discussion about national mathematical curriculum, 
since the Italian curriculum includes some ideas of the mathematical formalisation 
typical of the university approach. However, the continuity between school and univer-
sity mathematics in Italy is often not fully realised in the classroom (Accascina et al., 
1998) and several studies show how the idea of mathematics developed in secondary 
school is very different from the mathematics proposed at university level also when 
a formal approach is proposed (Deeken et  al., 2020). This difference is particularly 
evident in prestigious universities such as the University of Pisa. For the UK students, 
who spent the A-level years in classes that are typically small when compared to other 
core subjects such as English (DfE, 2017), we may hypothesise that the change in self-
perception is motivated by the impact of finding themselves in very large classes with 
students who are also very good at mathematics, in short by the predominance, for this 
cohort, of the ‘big-fish-little-pond’ (Marsh, 1987) effect this time made more evident 
by a much increased cohort size.

Lastly, we detect a difference in the impact that teaching has on the university 
experience, beyond the impact on the emotional predisposition mentioned earlier. We 
have already seen that the UK students seem to be  much affected by the changes in 
teaching and, as well as the Swiss students, they mention the fast pace of the lectures 
and the lack of interaction during lectures as difficulties compared to the teaching 
style they experienced at school. On the other hand, despite the apparent continuity 
between the requirements of the school curriculum and that of formalism in univer-
sity mathematics in Italy, the Italian sample reports that differences between assess-
ment at university and at school, and the competences which are assessed, consti-
tute one of the main reasons to explain the increased difficulty in being successful in 
mathematics.

Studies that highlight differences between different cohorts of students in the STT, 
focusing on the discussion of the possible relation to the educational context, are new 
to this research area. Indeed, to the best of our knowledge, no review of the literature on 
STT has found research aimed at highlighting the differences of the transitions across 
contexts, although some studies have addressed the sociocultural aspect of such transition 
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(e.g. Hernandez‐Martinez & Williams, 2013). The analysis reported above shows that 
the instrument we adopted is both suitable to detect changes in attitudes towards math-
ematics across the three populations and in highlighting some of the differences in the 
students’ experiences.

12  Concluding Remarks and future research directions

Our study was motivated by the need for developing cross-cultural studies on STT and in 
doing so it also highlighted the difficulties of developing this kind of research.

A first observation is related to the different length of the narratives of the three sam-
ples. We observed that the answers to the open-ended questions given by Swiss students 
used on average 25% fewer words than the answers given by the Italian students, and 
the ones given by the UK students used on average half the number of words used by 
the Italian students. This may depend on several factors, such as the nature of the lan-
guage (we notice that French and Italian are Romance languages while English is not), 
cultural factors, and students’ survey fatigue that may be experienced in some countries. 
However, these marked differences in the length of responses may represent an issue 
when analysing narratives.

Secondly, we experienced translation issues: both for the questionnaire and for the 
replies. In our study, the original questionnaire was initially written in Italian and 
administered to Italian students (Di Martino & Gregorio, 2019). It was then trans-
lated into two more languages for Swiss and UK students. The translation process was 
developed with the help of mother tongue and bilingual colleagues, but the translation 
was neither immediate nor unambiguously determined and several choices were made 
during the translation phase. It is outside the scope of this paper to discuss all such 
choices, but they are nonetheless important. Together with language differences, we 
also had to account for local differences between universities. For example, in the bio-
graphical part of the questionnaire we asked UK students whether one of the reasons 
for choosing Loughborough University was that this is a campus university, while the 
idea of campus university is not applicable to Italian Universities. We introduced this 
option as the campus experience is a factor for UK students’ choices, even if this was 
irrelevant or near irrelevant in the other two contexts. Therefore, in the translation we 
had to be careful both to preserve the meaning of the questions and for the question to 
be meaningful in the given context. We were not always successful: for example, dur-
ing data analysis we realised that one question (Question 4.2 of the questionnaire in 
Appendix 2) was interpreted differently across the three cohorts. This problem with the 
translation led us to discard the data related to this question for the comparative analy-
sis reported in this study. It would be therefore highly recommended to involve linguis-
tic specialists to fully understand the language related difficulties and work to over-
come them when designing comparative studies that involve translation of research 
tools in several languages.

The study reported in this paper is an investigation into whether differences across 
educational contexts in the STT could be found and whether those differences were 
likely to have an impact on the transition experiences of the students. The study did 
not aim at finding general statements on the experiences of all Swiss, UK, or Ital-
ian students at the start of mathematics degrees. There are other crucial contextual 
aspects that have not been considered and that would be an interesting issue for 
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further research, such as the reputation and type of university within the national con-
text. Indeed, the data suggest that the influence of the context is on at least two levels: 
a general and cultural level, and a more specific and local level, determined by the 
kind of institution within the national context. Selecting three other universities in 
Italy, Switzerland and the UK may therefore have led to the emergence of other differ-
ences between the cohorts’ experiences.

However, we believe that this study contributes to our knowledge on the experi-
ences of students in the secondary–tertiary transition in two ways: one methodologi-
cal and one substantive. For the methodological contribution, we notice that the study 
design can be replicated in other contexts to give rich descriptions of students’ tran-
sitions experiences and highlight their main contextual characteristics. For the sub-
stantive contribution, the results show how the individual rite of passage is strongly 
affected by cultural differences: it cannot be reduced to the change in the culture of 
mathematics or in the capacity of the individual. It is an outcome of these and other 
changes in cognitive and social demands embedded in a sociocultural context that, 
in turn, makes the crisis inevitable and necessary for the transition to happen. The 
latter observation is particularly significant: future research on secondary–tertiary 
transition will have to encompass the sociocultural and affective dimensions of the 
phenomenon, as well as the cognitive/epistemological one, to offer a clear picture 
of STT. Therefore, one of the foci of this research should be to investigate how these 
three components (cognitive/epistemological, sociocultural and affective) interact and 
shape students’ experiences of this transition.

For this reason, we believe further comparative studies are needed to better under-
stand the reach and the strength of contextual issues that affect the STT. A better under-
standing of these influences is crucial to design actions to promote a successful transi-
tion. Although a crisis is needed to achieve a successful transition, this crisis can surely 
be better supported by all those involved (i.e. schools, universities, researchers) .
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Appendix 2

This appendix includes the questionnaire in English which was administered to the UK stu-
dents. The Swiss and Italia students received the same questionnaire in translation.

u

Q1.1 Please indicate your age I am ------ years old
Q1.2 Please indicate your gender by clicking the appropriate 
box

M
F
Other
Prefer not to say

Q1.3 Please tell us what qua you had when you joined
the university 

A levels

baccalaureate
Other 

Q1.4 Please tell us what course you are enrolled in ----------

Q2.1 Why did you choos at university?

Q2.2 What was the main reason you choose to come to Loughborough? 

y
course

Other 
----------------

If you selected ‘Other’ please specify 

Q3.1 Do you think that the you study at university is different from the 
? 

Very different Different Not so different The same 

hool? 

Very much Much Indifferent Not so much Not at all

Q3.3
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Could you describe below at least one of the things you have found which are different 
between math university?

Q3.4 Do you enjoy studying mathem  university?

Yes Indifferent No

? Why?

Q4.1 Compare university to school . Do you think that university 
?

Much more difficult More difficult About the same Easier Much easier 

t?

(Note this has been excluded by the analysis in the 3 samples as the meaning was 
interpreted differently by the students in the tr to Italian and into French)

Q4.3 Do you like as much as when you were in school? Can you explain why 
you do (Or you don’t)? 

Q4.4 Can you describe one /feeling that you link to studying at 
university? 

Q4.5 Can you describe a key moment since coming to university that has played an 
important role in how you feel about st w? 

Thank you!
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