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The French education system has numerous higher education institutions with various
specialisations. Instituts Universitaires de Technologie (IUTs), established in the late 1960s, provide
specific training. These schools offer three-year, practice-oriented education that enables students to
work or pursue a Master’s degree. They are widely accessible and popular, even in small towns, and
offer 24 nationally defined curricula in two areas: science and management.

The teaching of statistics in IUTs is unique since it is present in almost all specialties. Studying
the teaching and learning of statistics in [UTs enables us to comprehend didactic phenomena in a
teaching system that has been established for a long time throughout the country and is a privileged
field for meeting teachers whose activity has been tried and tested and is part of a continuum. This
research explores the factors that influence the format and nature of the resources designed and
utilised in these lessons, how they are integrated into teaching, and what functions they serve.

Semi-structured interviews were conducted with seven mathematics teachers responsible for
statistics courses. Often coming from secondary education, these teachers had to adjust the content
taught to the objectives and teaching situations typical of French higher education.
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In France, the teaching of statistics is typically viewed as a sub-discipline of mathematics, but it can
also be considered as a collection of techniques for generating and analysing data. On the one hand,
there are concepts related to a mathematical approach such as probability laws, random variables,
and sampling, which are crucial when one has control or prior knowledge of the phenomena under
study. From a pedagogical perspective, these concepts have their own purpose, and their exclusive
study justifies their teaching. In other words, learning and understanding these concepts is valuable
independently of their use in different application contexts. This knowledge is based on abstract
mathematical knowledge and concepts that are usually taught at the end of secondary school or in
higher education, including advanced algebraic manipulation, function analysis, probability, and
linear algebra.

On the other hand, statistical techniques have practical applications such as central tendency and
dispersion indicators, hypothesis testing, and linear regression. These techniques are essential when
interpreting phenomena for which the behaviour of variables is unknown a priori. This knowledge
is essential for specific fields of application and is relevant for non-mathematical activities. They
can be understood by relying on mathematical knowledge usually taught at the beginning of
secondary education, including calculating proportions and creating simple graphs.
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These two poles are interconnected in the practice of statistics, but their teaching varies
depending on the training context, the teachers’ perspectives, and the availability of resources and
technologies. The resources and pedagogical techniques employed in their teaching can vary
widely. This article’s aim is to present how educational resources are created and used in French
higher education, especially in institutions known as Instituts Universitaires de Technologie (IUT).

The French education system has numerous higher education institutions with various
specialisations. IUTs, established in the late 1960s, provide specific training, offering three-year,
practice-oriented education that enables students to work or pursue a Master’s degree. They are
widely accessible and popular, even in small towns, offering 24 nationally defined curricula in two
areas: science and management.

The teaching of statistics in IUTs is unique since it is present in almost all specialties. Studying
the teaching and learning of statistics in [UTs enables us to comprehend didactic phenomena in a
teaching system that has been established for a long time throughout the country and is a privileged
field for meeting teachers whose activity has been tried and tested and is part of a continuum. This
research explores the factors that influence the format and nature of the resources designed and
utilised in these lessons, how they integrate into teaching, and the functions they serve.

Semi-structured interviews were conducted with seven mathematics teachers responsible for
statistics courses. Often coming from secondary education, these teachers had to adjust the content
taught to the objectives and teaching situations typical of French higher education.

The issue of emotions in the teaching and learning of statistics and mathematics is too important to
be overlooked. It is essential to consider this issue as one that affects all factors involved in learning
mathematics. Garfield et al. (2002) have presented students’ affective dispositions towards statistics,
arguing that their attitude tends to limit their involvement and learning. Students are often
discouraged by statistics instruction for reasons that are not cognitive. The emotional dimension of
learning statistics, as well as learning mathematics, is crucial and is often treated as secondary to the
resources and methods of teaching. Nonetheless, this facet of statistics education has long been
important in France (Blanchard-Laville, 1981) and remains a central element sometimes referred to
as ‘statistics anxiety’ (Trassi et al., 2022).

In the late 2000s, the role of resources in statistics education was increasingly recognised as a factor
in optimising learning. Chance et al. (2007) discuss available resources for teaching statistics with
computerised technologies at the time, highlighting five strengths of these technologies:

1. Automation of calculations, which enables students to focus on data exploration and produce
graphs

Visualisation of concepts and abstract ideas

Use of simulations as illustrations (data generation)

Study of real problems

Provision of tools for collaboration and student participation (Wikis were mentioned at the
time).

nhk W

The authors argue that the choice of software should be based on ease of use, interactivity, dynamic
links between data, graphs, and analysis, and the need to encourage student interaction. They also
suggest that a combination of different applications will be needed. More recently, serious games
have been developed in the hope of improving learning. Hazan et al. (2018) gamified an
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undergraduate psychology course to boost student skills and engagement in statistics, comparing a
gamified learning group to a traditional learning group.

Since the late 2000s, spreadsheets have been the most frequently studied software in school
settings. Tort et al. (2008) identified a link between spreadsheet instrumentation, mathematical
skills, and computer skills in secondary education. At the time, the use of spreadsheets in
classrooms was rare, and students’ skills were not well developed (Bruillard et al., 2008). Automatic
data generation is a technique particularly used in early higher education, with much research on its
effects, such as in South Africa, where Barr and Scott (2011) illustrate the use of a classroom
experiment to explore student-generated statistical distributions. Teaching sessions are then built
around a series of simulations performed with Excel, in Visual Basic, which show random
variations in distributions, allowing students to discover how statistical tools can be used to explore
the notion of uncertainty.

Meanwhile, there are also studies on the teaching of statistical concepts with spreadsheets. For
example, Roditi (2009) teaches the chi-square test with a spreadsheet, taking advantage of
automatic data generation to help students understand the chi-square law. Data generation, often
referred to as ‘simulation’, has been implemented in undergraduate education and is now part of
teaching techniques such as learning by doing and participation in group activities to potentially
maximise student learning. For example, Park et al. (2022) used Microsoft Excel as statistical
analysis software to increase student engagement and participation in an undergraduate statistics
course.

All of these studies support the assertion of Jean-Paul Benzecri (Murtagh, 2005) and Philippe
Cibois (2007) that the increase in computing power has generated new uses of statistics. As a result,
those who use statistical processing software can focus more on interpreting results and presenting
data rather than on calculations. This evolution has consequences for training devices, as the
instrument runs the risk of making the most common school knowledge obsolete.

Despite the abundance of literature on the use of spreadsheets, the most widely used instrument
for teaching mathematics remains the blackboard, which appeared in the 18th century and is an
even older modification of the slate. This is also the case for undergraduate economics curriculum
in the U.S. Before the Covid-19 pandemic, Asarta et al. (2020) and Harter et al. (2022) reported that
‘chalk and talk’ remained the preferred method of instruction in introductory economics courses,
along with the use of textbooks. Nonnon (2000) examined the case of the blackboard in French
language instruction, interpreting it as an instrument at the junction of planning and teacher
improvisation that illustrates the ‘interpretative and strategic bricolage’ of their practices, rather
than an unrecognised, invisible, and illegitimate tool of practice.

In the IUT specialty devoted to statistics education (named STID), the spreadsheet is a central
instrument (Grégoire et al., 2012). Oriol (2007) considers that the teaching of statistics at [UT
includes an epistemological caesura: on the one hand the collection and processing of data, and on
the other hand an approach based on the calculation of probabilities, which is more distant from
social practices. By developing activities and resources in two IUT specialties, he believes that
conducting surveys and simulating random experiments can mitigate this initial disparity, allowing
learners to construct meaning in their learning.

Lauton (1994) conducted a study on the metacognitive perceptions of IUT students in learning
financial mathematics. By means of a questionnaire, the author identifies an evolution in their
perception of mathematics, moving from a traditional vision to one more focused on its professional
applications. Moreover, he believes that this new perception is mainly constructed by students who
have encountered difficulties in mathematics during their schooling.
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The question of the professionalisation of knowledge, as posed by Lauton in 1994, and of the
caesura identified by Oriol, raises questions about the pedagogical attitude of IUT teachers, i.e.,
their point of view regarding knowledge. Van Steenkiste (2011) partially answers this question in a
qualitative study of IUT teachers and considers that their attitudes are shaped by their status, their
discipline, their field of study, and the specific environment of their institution. Tralongo
(2017) describes a particular socialisation process that is much less found in other academic
institutions. This socialisation is framed by an apparatus (discourse, devices, instruments, tools,
scaffolding) aimed at articulating a ‘professionalist’ discourse with pedagogical practices organised
around internship situations.

Understanding how resources are collected, produced, and shaped for use in the classroom requires
consideration of two categories of factors.

First of all, those that are imposed on the teachers, with which they must deal, adapt and adjust:
the students’ profiles (their familiarity with mathematics, their speciality, the position of the
establishment in relation to others: small rural town, working-class district...), the organisation of
the training courses (timetable, rooms, number of students, lecture course or directed work...), and
the curricula.

Then come the factors that depend on the teachers’ activity. Firstly, their training and their links
with the post-graduate level (agrégation, PhD, training at university or in a school, etc.), then their
adaptation to the conditions of entry into their career (beginning in secondary school, taking over a
course from a colleague who is retiring, etc.). Finally, there are the factors of socialisation (team
members who coordinate the teaching methods; colleagues, family or friends in the teaching world,
professional network of IUT teachers, etc.).

The meeting of these factors produces an intellectual movement. This movement starts from the
training in mathematics, from which comes a vision of what a mathematics course is — which we
will call orthopraxis — and arrives at the implementation of the conditions for success in their daily
work. A pedagogical point of view is created by this daily work on the objectives of teaching, a
distinction between what is important and what is not in their teaching situation. This pedagogical
point of view most often results in wanting to transmit to students a practical understanding of
statistics and sometimes leads them to detach themselves from a form of mathematical dogma
inherited from the training they received. In this process, the way educational materials are
produced and used constitutes a realisation of this point of view.

To characterise this adaptation, an interview framework was constructed to gather information on
the resources used. The interviews focused on the participants’ relationship with statistics and their
training and professional background, as well as contextual elements such as their teaching
methods, number and profile of students, and particular fields of study. Between 2019 and 2021,
interviews were conducted with seven statistics teachers in [UTs specialising in Business and
Administration Management and Biological Engineering, with five in the Paris area and two in the
south of France.

The interviews were recorded and transcribed for analysis using grounded theory (Glaser &
Strauss, 2010). This involved identifying elements of meaning to construct general themes
presented below. The data analysis was done by identifying the themes and responses expressed by
the interviewees, then grouping them in a way to produce a semantic framework consistent with the
interviews.
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The interpretation of these data was based on Geertz’s theoretical perspective (1998), which
views the object of study as an interpretive science in search of meaning rather than an experimental
science in search of laws. The researchers attempted to read a ‘foreign, faded manuscript, full of
ellipses, inconsistencies, suspicious corrections, and tendentious commentary, and written not from
standardised graphic conventions, but rather from ephemeral patterns of behavioral forms’ (Geertz,
1998).

In their resource design, teachers adhere to a principle of filtering and organizing the concepts
presented to their students. The aim is to steer clear of presenting a multitude of information or
options for action that could lead to students becoming overwhelmed or lost, in other words, to limit
informational ‘noise’. The goal is to prepare students to recognise the potential uses of data,
statistical methods, and technical means. The objective is to learn to use controlled information and
to limit it to the most important aspects so that students can recognise these elements in non-
educational situations. This common principle controls the selection of resources and pedagogical
decisions. This rationale governs the choice of instruments as well as the selection of documents
and data presented to students. In the following section, we will present the resources that these
teachers have produced and used. The resources can be classified into three categories: instrumental
resources, documentary resources, and data.

The calculator is a key instrument in statistics courses, particularly when data processing software is
not a focus of the teaching. Calculators serve both as tools for mathematical activity and as objects
of education. This distinguishes them from spreadsheets. They require minimal training for data
manipulation, require little maintenance, and are readily available. Additionally, they allow for the
use of individual tools already owned by the students. There is a preference for high school models.
The most important factor is their ability to manipulate at least two distributions and return
indicators of central tendency, dispersion, and those of a least squares regression. The preferred
calculators are those that strike a balance between being not too sophisticated and not too simple.

The spreadsheet, although less frequently used and less ergonomic in class than calculators, and less
focused on statistics than statistical software and languages, was mentioned only once by an
interviewee and was considered discredited and even despised as a teaching instrument. Its use goes
against the principle of limiting informational ‘noise’, as it allows for the presentation of too much
information to students. In the context of teaching statistics in the IUT, it creates more problems
than it solves, hindering the progress of the courses and the achievement of the pedagogical
objectives. As an educational material, the effectiveness of spreadsheets compared to calculators or
data processing software and languages is limited.

According to the interviewees, since spreadsheets are primarily administrative tools, their
ergonomics require training that cannot be incorporated into the statistics course. Three
interviewees mentioned that the use of spreadsheets in class would be possible if students received
training on them prior to taking statistics courses. The second element reported in the interviews
that explains the low esteem teachers have for spreadsheets is that they are not well-known by the
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teachers. In fact, spreadsheets are not part of the range of software tools used by mathematicians,
such as LaTeX or programming languages.

Three out of seven interviewees use R for teaching statistics. One of them uses it for preparing
assessments and photocopies. Two other interviewees, who work together, use R to prepare lectures
and student activities. R, like calculators, is preferred over spreadsheets. It allows for maintaining
the principle of limiting informational ‘noise’ while adding new notions and activities by using
other resources like photocopy, blackboard or websites. During the course, only default functions of
R are used and no additional packages are used with the students. However, for course preparation,
photocopying, and evaluation, the more sophisticated functions and packages are used. One
interviewee does not use R with students but uses it to create evaluation topics.

The use of R, like any programming language, reveals a second principle in the teaching of
statistics. While what is presented to students is based on the principle of limiting informational
‘noise’ and readability, the preparation resources are complex, abundant, multiple, and require great
skill. The apparent simplicity of what is presented to students is the result of a high level of
complexity in its conception.

The reference books cited by the teachers have relative unity in the topics covered, which likely
reflects their dispositions towards statistics. Books were cited for teaching (Valleron, 2001 and
Hasquenoph, 2016), learning statistics (Wonnacot, 1999), machine learning (Witten et al., 2021), or
from a mathematical perspective. Notably, interviewees often have difficulty citing works due to a
lack of reference or forgetting them. This can be explained by the fact that statistical concepts are
widespread and easy to acquire for mathematicians, rendering reference books less essential. “What
I didn’t manage to find in other books was that they either went off on a tangent, with calculations,
big formulas, big demonstrations and the whole interpretation side was quite poor. Or it was
completely the opposite, [...] no calculations are explained, no formulas are demonstrated to make a
course, it’s too poor at the mathematical level [...].”

The principle of limiting informational ‘noise’ and readability is evident in the documentary
resources presented or given to students: no reference documents are recommended to students, and
this is one of the main conditions for student success according to the interviewees. What is given in
class is recommended exclusively, no documents other than those of the teachers are recommended
to the students; on the contrary it is often an instruction: ‘do not consult other documents’.

First, because each teacher has his or her own progression and the order of presentation of the
concepts is very important to avoid confusion, according to them. Too much information for the
students could make it difficult to achieve this progression. Statistics books are too complicated for
students and could be at best a waste of time and at worst a source of disgust. In addition, each
teacher adapts the concepts taught to the students. What is presented to them is therefore ‘tailor-
made' according to the students’ profiles and other factors that we will describe later. As we have
already mentioned, if the documents presented to the students follow a principle of limiting
informational ‘noise’, the production process does not follow this principle; on the contrary, a large
quantity and variety of documents is necessary to be able to produce documents that are readable
and accessible for the students.
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The preferred teaching tool in the classroom is the blackboard, which may be used alone or in
conjunction with a photocopy containing exercises or a website. Using the blackboard for teaching
implies a narrative style, where the teacher writes the course content in front of the students rather
than simply presenting it. For instance, during the initial lockdown in March 2020, one of the
interviewees acquired a whiteboard to teach remotely by recording herself in front of the board.

M: For online teaching, isn’t it easier to write in advance and post it as you go?

N: I don’t like doing that. Because I find that we lose a bit... Already we don’t have much interactivity.
If on top of that I post and only comment on my thing, I find that it’s even less... As we write the
calculations, sometimes we comment on them, intentionally making mistakes to see if they are
following, and we rectify them. So, if there are notes that are already displayed before, we can’t do all
that anymore.

In this context, writing on the blackboard represents a fusion of writing and speech, allowing for the
manipulation of concepts in a single activity, and demonstrating the construction of reasoning in
one motion. It is a collective instrument that enables mathematics to be performed ‘live’. This
method of teaching, commonly used in mathematics, helps students become comfortable with the
writing and oral expression of concepts, allowing them to engage with writing. With the exception
of one interviewee, the board is typically used in conjunction with other resources such as
photocopies, websites, and software.

Just as in high school, photocopies are central documents in teachers’ pedagogical activities
(Khaneboubi & Roux-Goupile, 2020). Photocopies can serve as course handouts, fill-in-the-blank
texts, exercises, or assessments. Often, photocopies are also available in digital format. The use of
photocopies is integrated with other resources, such as charts and/or presentations, instruments, or
data. Their function in teaching depends on their nature (e.g., gap-fill, evaluation, exercises,
handouts) and the teaching context.

P: Little by little, I'm giving them... So, it looks like... [searches his desk], but... there it is, it’s a course,

it’s a paper document, that they have digital access to, that looks like a course in a book. It looks like a

book [a textbook]. I give them at the same time, we look at it together. It’s hole-in-the-wall lectures.
From time to time, even those who fall asleep have to wake up because they have to fill in the blanks.

As often in high school, students, especially in the business and management speciality, write
slowly and have difficulty taking notes and identifying the most important elements of the course.
Therefore, it is necessary to provide them with a written trace of the course so that they can work on
it later. However, this written trace must be carefully calibrated because students do not have a
completely fluent and integrated relationship with writing. For the two interviewees who spoke
most about the use of the blackboard, photocopies of lectures are not or no longer given to students
voluntarily. This is part of their teaching strategy to encourage students to focus and engage during
class.

Two interviewees work in pairs and have created and maintained two websites. Their websites
are used in a computer room and serve the same function as photocopies in a regular classroom.
Originally developed for 30 students to centralise questions and problems, the website has since
grown to serve a larger audience. A new tutorial is created on the site as soon as a student asks a
question.

Data are a special resource as they serve as the foundation for statistical work. Their utilisation is
essential in preparing students to become proficient in their field. They enable students to tackle
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tasks that closely mirror those encountered in the professional world, to gain hands-on experience in
applying statistical methods, software, and instruments. Furthermore, in the context of the IUT, they
facilitate the meaning extraction of tables, which is one of the most crucial outcomes of statistical
work and is referred to as ‘interpretation’ by the interviewees. The interviewees mentioned five
types of data, namely:

Data generated from another course or coursework
Generated or fabricated data pertaining to the training area
Research data in the field

Administrative data

Sports data

Basic data, such as simple distributions, cross-tabulations, or graphs, are used in exercises, while
more intricate data are drawn from research in the field of application of the specialty, such as
dietetics, agronomy, medicine, etc. The selection of such data is always careful.

N: So for me in statistics, to create the exercises, etc., I took articles, actually. I have colleagues who are
researchers, who have codes to enter sites like Pubmed. I used that or, with colleagues, we will attend a
dietetics conference in Paris. That allowed me to access articles and I used that to do my exercises.

Data plays a central role in advancing and empowering students with statistics. It is through the use
of data that teachers can assist students in recognising treatments suitable for different types of
variables. Initially, students will acquire reflexes, followed by practical intelligence that enables
them to derive meaning and interpret the results of tests, graphical representations, and so on.

A: They will arrive with data that they collected during plant physiology lab work, and the lab work that
they collected with another colleague. Well, they’ll have to process them to be able to make statistical
reports, scientific reports for this colleague. So, I help them. I give them increasingly vague instructions.
At the beginning, I tell them step by step how they will have to process their algorithm. And then, little
by little, I tell them to just go and get that test. Then, as usual, we compare averages. I get more and
more vague with each session.

Lastly, open or easily accessible data on the internet may also be utilised. For instance, in a
pedagogical exercise, students are required to search for data to answer the question, ‘Are women’s
sports records catching up with men’s records?’ The students are expected to create a paper poster,
with the teacher guiding them in selecting the sport, choosing the data, and determining which data
processing methods will allow them to address the question. This activity enables students to
engage in the essential statistical activity of creating meaning from data. While data form the
foundation of the exercise, the sophistication lies in the pedagogical design.

Resources serve as the interface between content and pedagogical organisation, with the resources
produced and used by teachers reflecting their teaching approach. They materialise the adaptation of
content to a teaching context and an intellectual perspective. The teachers we interviewed explained
the format and content of their resources in light of two key factors: the teaching context and their
pedagogical point of view. The former is characterised by students’ profiles, training organisation,
and available technologies, while the latter stems from an intellectual evolution that has occurred
over the course of their careers, informed by their initial training and socialisation.

The intersection of these variables leads teachers to adopt a pedagogical perspective that enables
them to define objectives and implement them, with resources being the product of this encounter.
The materials presented to students are based on the principles of limiting informational ‘noise’,
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readability, and accessibility, but their conception and preparation are not limited by complexity. On
the contrary, they are diverse, complex, multifaceted, and mobilise a wide range of skills.

This work shows first that for statistics teaching ‘less is more’. Teaching statistics requires
identifying what is essential and only what is essential to present to students at a particular point in
the pedagogical progression.

Statistics teachers do not separate technical knowledge from disciplinary expertise or
pedagogical skills. They approach these three types of competencies simultaneously. Teachers
produce/choose their resources with consideration only for disciplinary knowledge, in regard to
student skills, which guides the pedagogical organisation of the course.

The pedagogical capital of these teachers is a slow acquisition, developed through both
encounters with real teaching situations and a deep understanding of the teaching field. The teacher
training institution might be able to use those experiences to shorten the process.
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