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Abstract  
This workshop will introduce participants to a monoprinting technique using gel plates and paint to print onto card, 
through a project in which we will collectively reproduce a satellite image of the Aalto University Campus. We 
will discuss the types of mathematical thought involved in the translation and deformation of shapes and images 
through these processes and how these issues relate to experiences and topics raised whilst running a similar project 
with students of early years education. 
 

Introduction and Aims 
The workshop will allow us to explore the possibilities of a monoprinting technique using paint and gel 
panels, and to discuss what is implied by monoprinting in general and how it can relate to mathematics and 
mathematical learning. We will do this in the context of a project in which we collaboratively recreate a 
satellite image of the Aalto University campus by combining multiple printed panels. Starting from an 
original image, we will move through the multiple steps of decision making and the monoprinting 
technique, seeing how each influences the final outcome. We will consider how each step is managed, what 
we are or are not able to control in it; what we see in the outcome that is unexpected; and what kind of 
mathematical ideas and objects are involved in this. Some steps require conscious decisions, such as what 
geometric images we pick out from the original map and how we place them, what colours we use, and 
how we layer each print. Other decisions are less clear cut, such as how much paint we apply to the gel pad, 
how much pressure we use to print it, the precision with which we place pieces. Some steps require clear 
problem solving, such as visualising the print resulting from the placement of stencil pieces. We will focus 
on this step in particular as an instance of mathematical reasoning and problem solving within the process. 

We will discuss the types of mathematical thought involved in the translation and deformation of 
shapes and images through these processes. In the paper, I will elaborate on an example of proportional 
reasoning, in which a group of students manages the process of producing their initial, sketched 
reproduction of the satellite image. I will also briefly introduce some lines of questioning in relation to 
mathematical thinking in creative work and play with materials, drawing on the thought of Friedrich 
Froebel, and how unpredictability in the processes of mapping and monoprinting creates potentially 
productive tensions between the drive to correctly reproduce the image, and to engage with uncertainty.  

 
Background and Theoretical Framework 

This workshop is adapted from a course taken with undergraduate students at Manchester Metropolitan 
University. The original aim of the class was to allow students of early years education to consider how the 
material processes of art and craft could offer opportunities for learning. The ideas of artistic abstraction 
and problem solving were central to this, and a number of abstract artists were discussed as important 
precedents to the work we were asking them to complete. The processes of abstract art often work in a 
negotiation between what is conceptually important for the work, and the materiality of its creation. In the 
classes, we encouraged students to question their assumptions about what they were trying to achieve with 
the final piece by engaging with the unpredictability of the monoprinting process and the complexity of the 
properties of the materials involved. At the same time, the ongoing drive of students to take control of and 
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understand the process would lead them to problem solve and to find methods to predict the outcome of the 
prints, producing generative tensions through the process. 

The students were in training to work as early years educators, with children between the ages of 1 
and 5. Central to our approach was to engage students in creative explorations with materials which might 
help to situate their thoughts in the type of informal, play-based learning which is commonly associated 
with very young children. A key reference for us whilst planning these classes was the work of Friedrich 
Froebel. Froebel is credited with inventing the Kindergarten in 1830, and his educational system for early 
years centred on the use of a series of “gifts” - specifically designed sets of objects intended to be introduced 
to children at particular ages. The gifts would increase in complexity corresponding to the increased 
dexterity and ability of the children to make use of them, and ranged from very simple sets of cubic blocks, 
to more complex, larger sets including triangular prisms and more varied dimensions of block, and onto 
other objects including sticks, rings and natural objects such as pebbles and seeds. 

Froebel's intention was for educators to prompt children to use the blocks to engage with what he 
called the “Three Forms”, which included “Forms of Knowledge” (abstract relations of shape afforded by 
the blocks), “Forms of Life” (the design or representation of real-world objects such as buildings or 
furniture), and “Forms of Beauty” (usually planar configurations of blocks foregrounding the aesthetics of 
symmetry and pattern) [6]. This diversity of ideas are all entered into via the lens of the sets of simple 3D 
shapes, engaging children in the world of possibility afforded by them, and in the process strengthening 
their relation to shape and practices of geometric construction in three dimensions. The use of Froebel's 
techniques and gifts has often been cited as influential in relation to the work of key figures in Architecture 
and Art, including Frank Lloyd Wright and Wassily Kandinsky. We see in the work of these creative 
practitioners how basic geometric concepts such as the point, the line, the grid and the most simply defined 
mathematical shapes carry meaning in relation to wide spheres of thought. 

In Froebel's system, work and play with the “gifts” in early years would lead to work with what he 
called “occupations”, which meant creative play with materials like clay and paint. The core ideas of 
Froebel's philosophy remain in these stages, but the relatively simple properties and modes of combination 
of objects such as blocks are now replaced with the more complex and unwieldy properties of arts materials. 
The mathematics of a material like clay or paint is one that is much less graspable or definable than that of 
a geometric block, but it nonetheless underlies any work done with it. Becoming competent with these 
materials signifies mathematical thought in a similar way that the use of blocks does, in embodied work 
which connects the properties of the material to the “forms of knowledge”, “beauty” and “life”. Our 
approach to teaching the classes, was a way to enter into a version of this pedagogical approach through 
first hand experiences of the types of learning which arise through creative work with materials.  

For the tasks in the classes, we chose arts techniques which seemed to offer specific opportunities for 
learning under this approach, a central one being that of monoprinting. Monoprinting refers to a range of 
printing techniques which, contrary to common conceptions of printed media, do not produce predictable 
or repeatable results but in each instance a unique print. It has been considered useful in arts therapy since 
it requires the artist to somewhat release control of their vision of the outcome and embrace unpredictability 
in the process [3]. The multiple steps of the monoprinting process “create distance from the final outcome 
so, many times, the self-consciousness of the accuracy of a shape or object to be portrayed is minimized 
during the process due to the seeming disconnect from the final picture” [2]. Mathematics educators such 
as Borasi [1] have discussed the importance of experiencing mathematics through open-ended inquiries, in 
which errors are capitalised on as “springboards for inquiry”. This approach is similar to what we have tried 
to foreground in the mapping and monoprinting project, in which unexpected deformations and 
imperfections are made central to the appreciation of the final piece.  

In the process of the mapping and monoprinting project, mathematical ideas such as proportional 
reasoning and the concept of mirror images are encountered in the context of different requirements of the 
process. For example, as we will consider in more detail, a form of proportional reasoning is required when 
translating an image to a canvas of differing dimensions and mirror images are encountered in the need to 
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visualise the inverted outcome of a print. Each of these encounters has a context which has both a practical 
aim (the requirement to complete that step of the process); a material context; and an aesthetic dimension, 
requiring students not only to engage with logical reasoning, but to make judgements of that reasoning and 
its effects on the final piece. These ways of interacting with mathematical ideas differ from the traditional 
use of numbers and measurement, allowing for an embodied engagement in which materials are implicated 
[4][5]. Many now advocate this form of mathematical interaction, not to replace the use of number or the 
traditional learning of method but to allow alternative ways of thinking and acting with these mathematical 
ideas or objects. 

Workshop Plan 
This 90-minute workshop will include three periods:   
 Period one – Introduction to Monoprinting and Mapping: Background of the project and current 
lines of questioning (5 minutes). Introduction to Monoprinting and Demonstration (10 minutes). 
Introduction to the mapping project / Split participants into pairs / Give time to discuss and decide on the 
area to be mapped and the scale (10 minutes).   
 Period two – The Project (45 minutes): Each participant will create at least one monoprinted panel, 
adding to the collaboratively produced recreating of the given image. 
 Period three – Discussion (20 minutes): Each team will share their completed project and discuss 
thoughts on the process.   
 

Monoprinting 
The monoprinting technique we will be introducing is one which makes use of paint and gel plates to print 
onto card. This particular printing method requires only minimal equipment compared to many others, and 
can produce results quickly making it a useful method in educational contexts. Below the requirements for 
carrying out the workshop are given in detail. 
 

 
Figure 1: Examples of monoprints made using paint with gel plates 
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improvisatory work with materials. Monoprinting further augments this process by bringing in other 
materials and processes, further distorting or deforming the final result from the original image. There is 
not a complete removal of judgement from the process, but rather a sense of actively engaging with parts 
of the process which are not entirely reasoned or predictable and allowing them to shape parts of the 
outcome, whilst still retaining control over other elements of the process.  Observing and appreciating how 
the final print differs from the original image means neither attempting to perfectly reproduce it nor 
completely disengaging with it, instead sustaining a tension between the pull of these two poles and 
continually reassessing what is important to the work. This involves engaging with a complex mathematics 
through embodied interactions with materials, to which there is no clear or correct solution. 

 
Summary and Lines of Questioning 

We have considered how the classes analysed brought up aspects of mathematical ideas for students in 
engagements with materiality, and how the potential for unexpected distortions or deformations in the 
mapping and monoprinting project could be capitalised on as a learning process. Mathematical ideas are 
only one part of the process which comes to define the final image, but their role is important and can be 
highlighted where it is useful to do so. The workshop we will take at Bridges should be a chance to look 
further into this process and think broadly on how mathematics is implicated in its various stages. We will 
discuss our own experiences of the materials and techniques of monoprinting, and in what ways they raise 
or shed light on mathematical issues. These can include proportional reasoning and mirror images, but we 
expect the group will open up other unforeseen avenues of thought. It will also be an opportunity to think 
together on ways that the tension we have identified, between the drive to be correct in the recreation of the 
image and the desire to express and find value in unexpected deformations, can be brought into classrooms 
and can be productive in the learning of mathematics. 
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