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Abstract
We present a design study of developing a visualisation poster. Posters can be difficult to create, and the story on a poster is not
always clear. Using a case-study approach we propose three important aspects: the poster should have a clear focus (especially
a hero visualisation), envisioning its use helps to drive the important aspects, and third the essence (its fundamental concept
and guiding idea) must be clear. We will use case studies that have focused on the use of the Five Design-Sheet method (FdS) as
a way to sketch and plan a visualisation, before successfully implementing and creating the visual poster. The case studies serve
as a practical illustration of the workflow, offering a means to explain the three key processes involved: (1) comprehending the
data, (2) employing a design study with the FdS (Five Design-Sheet), (3) crafting, evaluating and refining the visualisation.

CCS Concepts
• Human-centered computing → Visualisation; • Applied computing → Education;

1. Introduction

We are witnessing a “visualisation of culture” [BB13], where
data and visualisations play a central role, and society collectively
engages in discussions about them. Consequently, creating data-
driven stories and designing impactful posters should be essen-
tial objectives of the developer. Visualisation experts claim that by
creating accessible and transparent visualisations we can offer a
greater understanding of data [NZE08] promoting the goal ‘lets do
good with data together’ [Per20]. Making data readable and ac-
cessible is crucial, and we must move away from the stereotype
that “scientists are seen as intelligent and hard-working but not
interested in people” [BO61]. Computer scientists have been gen-
eralised as being less creative as they are keen to avoid romanticism
and obscurantism, and “define creativity in terms of novel combina-
tions of familiar ideas” [Bod94]. They often wish to create posters
of their work, but the posters can be difficult to comprehend, and
the story not clear. Individuals must consider the purpose, audi-
ence, data, content, design and layout of their work. Additionally,
the choice of software and specific display requirements for the
poster must be considered.

We explore the requirements of creating an effective visualisa-
tion poster and the methodological approaches needed. This pa-
per works towards developing a methodology for storytelling and
poster visualisation creation. We present our argument and a case

† r.s.owen@bangor.ac.uk
‡ j.c.roberts@bangor.ac.uk

study of examples, and discuss the idea, working towards a fuller
theory of design, and as such is part of ongoing wider research.

We follow three case studies, where developers create posters.
They each use the Five Design-Sheet (FdS) [RHR16] method,
as a way to explore the ideas. While each are novices (having
only presented a few posters each) they have all studied visualisa-
tion and understand basic design strategies. E.g., they know about
“overview first, zoom and filter, and details on demand” [Shn96],
and the importance of gaining an overview and identifying different
patterns [Kei02].

2. Ideology and related work

Effective story-telling “requires skills like those familiar to movie
directors, beyond a technical expert’s knowledge of computer engi-
neering and science” [GP01], however, traditional storytelling typ-
ically presents a sequence of events, whereas data stories can be ar-
ranged in a linear sequence, encouraging verification, explanations
and can also be interactive [SH10]. Creating visualisation stories
on posters is a valuable skill, but it can be challenging for novices.
In a visualisation course at the higher education level, developing
a poster can serve as an effective and meaningful assignment. We
focus on creating visualisation posters in the Creative Visualisation
and Information Visualisation modules at the university. These as-
signments are given to third-year students pursuing their BSc in
Computing. Furthermore, PhD students are encouraged to create
posters of their work, at an early stage of their training. We pro-
pose three primary concerns that a developer should consider when
designing and creating a visualisation poster.

© 2024 The Authors.
Proceedings published by Eurographics - The European Association for Computer Graphics.
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1) USA refugee visualisation

3) The rise of women’s football

2) Bird sounds poster

The rise of Women’s footbal

Idea from sheet 1 to final design

Sheet 1

Sheet 2 Sheet 1 Sheet 2

The essence of the idea
(Football glyphs)

Hero visualisation
Idea from sheet 2

The essence of the idea
(Sound waves)

Hero visualisation
Idea from sheet 2

The essence of the idea
 (Shown in the Parti panel) a 

Treemap. But this visualisation was 
not implemented

Figure 1: The three case studies. 1) USA refugee data. Showing the first sheet, sheet 2 and the poster. It demonstrates a range of alternative
solutions (sheet 1) and a proposed essence idea (the Treemap visualisation), although the Treemap design of the sheet 2 was not chosen for
the final poster; instead one of the earlier designs (the map visualisation) was chosen to be the main hero visualisation. Study 2) Bird sounds
poster. Showing the first sheet, and a principal idea (the sound waves). Case study 3 ‘The rise of Women’s football” (bottom). The final poster
(in green) shows the main hero visualisation. The idea essence is to encode the data into a football shaped glyph (as highlighted from Sheet 1
and in the Parti panel (bottom left) of sheet 2. The poster presents information of the rise of women’s football from 1970 to 2021.

When making an appropriate public facing poster, it is not
only a matter of displaying the visualisations along with text,
but that a strong focus is required. We emphasise that a ‘hero vi-
sualisation’ is required. If every visualisation is the same size then
people do not know where to look. We define a ‘hero visualisa-
tion’ as a standout or central visual representation that effectively
conveys key insights from complex data. Associated labels, other
visualisations and text can be added alongside, but the key point is
that it needs to have a central focus. The aim of the poster creator is
to capture the audience’s attention and drive the main narrative. We
encourage that these visualisation posters are designed to be highly
engaging, clear, and impactful, and serve to become a focal point in
presentation. The hero visualisation, as the central focus, is crucial
because it represents the main results and should take center stage.
Individuals should highlight what they have spent the most time on,
such as their data analysis and visualisation; these elements should
be the primary focus. While words, text, and legends are important
for confirming and clarifying information, they should not domi-
nate the viewer’s attention.

Second, that understanding its use and location is crucial.
The creator should imagine themselves presenting the poster at the
event and within the specific location where it will be displayed.
Visualising this scenario helps the creator focus on the key ele-
ments that will capture the audience’s attention and effectively con-
vey the main message. By considering the environment and context
in which the poster will be used, the creator can better prioritise in-
formation, ensuring that the most important points are clear and
engaging for viewers. After all, the creator will often be present
with their poster, using it as a visual aid. This approach not only

aids in refining the content but also enhances the overall impact
and usability of the poster.

Third, the poster (and by extension, the creator) must em-
phasise the main message of the data and/or data visualisation.
It is crucial for the creator to grasp the core essence and ensure
the poster effectively communicates it. We express the idea of the
‘essence’ of the work (a concept that is named the Parti, in the FdS.
In architecture the ‘parti’ refers to the fundamental concept or guid-
ing idea that shapes the overall design, which serves as the under-
lying theme that influences every aspect of the architectural plan.
This idea can be used in visualisation, especially poster design.

Consequently, we propose that using the FdS enables develop-
ers to fulfil each of these goals; to consider alternative visualisa-
tions and create a design with a main hero image (through the
many ideas on Sheet 1 of the FdS process). To imagine and confirm
which idea works best, and would be suitable for use at the poster
venue/conference (after considering the many ideas on Sheet 1 and
the three alternatives on sheets 2,3,4). To find the essence (its Parti)
on the second panel of each sheet 2,3,4 and 5 [RHR16].

3. Case Studies Overview

In this section, we provide a brief overview of the three case studies
that form the basis of our design study. Each case study involves
a third-year student pursuing their BSc in Computing with some
experience in data visualisation. Each student, despite being rela-
tively inexperienced, demonstrated the potential of the FdS in guid-
ing their design process, enabling them to create visually appealing
and informative posters.

© 2024 The Authors.
Proceedings published by Eurographics - The European Association for Computer Graphics.
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Student 1 focused on visualising refugee data. The data concerns
internally displaced persons and refugees in the USA (see figure
1 - top left corner of the image). The objective was to create a
comprehensive geospatial analysis that highlights migration pat-
terns within the country. The project utilised Mapbox and D3.js to
develop an interactive map that not only visualises migration flows
but also includes a clustering feature to identify areas with high
concentrations of displaced individuals. This visualisation aimed
to inform policy interventions and humanitarian support by mak-
ing the data more accessible and understandable.

Student 2’s project centered on visualising bird songs using a
dataset titled “Sounds Of 114 Species Of Birds” [Moh22] (see
Figure 1 – top right corner of the image). The goal was to repre-
sent bird songs as visually engaging sound waves, categorised by
species. Inspired by artists like William Shaw [Shand] and Nathalie
Miebach [Mot24], Student 2 aimed to combine scientific data with
artistic expression, thereby highlighting the unique acoustic signa-
tures of different bird species. The project employed Processing to
create these vibrant visualisations, offering an abstract way to ap-
preciate bioacoustic data.

Student 3 explored the historical growth of women’s football
from 1970 to 2021 (see Figure 1 – bottom on the image) through
a scatter plot diagram. The project aimed to visualise the rise in
popularity and participation in women’s football over time. By fol-
lowing Andy Kirk’s design principles from “Data Visualization:
A Handbook for Data Driven Design” [Kir19]. Student 3 created
a compelling scatter plot that effectively communicated the trends
and milestones in the development of women’s football.

4. Sheet 1 of the FdS – Investigating alternative ideas

Sheet 1 of the FdS, also known as the ideas sheet, is used by the de-
signer to consider alternative ideas. They are encouraged to sketch
and draw 10-15 potential ideas. When developing a poster, there
are two key considerations to address. First, determine the story
and how it presents the data. Second, focus on the layout of the
poster itself. Whilst brain-storming, the developer needs to sketch
different ideas, and explore alternative and possible ways to dis-
play the data. These are shown by each of the students’ work in
Figure 1. E.g., Student 3 included: A scatter plot, flow chart, pie
chart, bar chart, line graph, pictogram, area chart, a line graph with
multiple data points, histogram, tree map, comparison graph and
a mosaic plot. These graphs have been sketched as they all have
the possibility to fit the requirement of displaying the data well, al-
though the FdS doesn’t have to be hand drawn it is recommended.
A study by Schwamborn suggests that individuals learn more ef-
fectively when they engage in suitable generative processing, such
as drawing during the learning process [SMT∗10], however pre-
ferred learning styles are complex [AA20] and web based-drawing
can often be preferred, this style can open up opportunities for dif-
ferent aesthetics, broadening perceptual experiences. During this
design stage we are analysing and evaluating each design with a
view to improving them [PE01], critical thinking is crucial here
and decisions to move forward with designs, and drop a few de-
signs begin. For example while the tree-map is a favoured method
for visualising hierarchical data, it has been associated with be-
ing difficult for users to track layouts and recognise patterns of

data that change over time [TS07] making it unsuitable for cer-
tain projects. Student 1 drew a line graph as they are considered
to be a good choice for visualising time series data, however, a
scatter plot was also put into the mix as they are associated with
displaying main trends [WHN∗16]. By filtering through the gener-
ated idea’s case study 1 can exclude designs such as the comparison
graph and the flowchart by circling back to the question “what is the
purpose of this graph”? Following critical thinking guides such as
Richard Paul’s “Miniature guide to critical thinking”, [PE09] they
were deemed unable to fulfil the brief or desired outcome. Reflec-
tion is also key during this phase, following guides such as figures
in publications [FC12] help with decision making by encouraging
questioning such as “does this graph deserve to be in the project”?
If they do not enhance the data, make it more accessible or trans-
parent, further focus on designs that do.

4.1. Refine by considering three principal alternative designs

When refining the design using the FdS methodology, individuals
must select three main idea’s (from sheet 1). They need to consider
the data-story and the layout of the poster, especially when deciding
their hero image design. On each sheet they include a sketch of the
poster (the big picture), the main essence of the idea is described
in the information panel (top right of the middle sheets) and an ex-
planation of the main essence (the Parti) of the idea: the unique
selling point, a most critical concept. In addition, individuals must
consider the core components of the design (middle right panel of
the middle sheets), and positives and negatives (bottom right of the
middle sheets). While well-crafted visualisations can greatly ben-
efit people, poorly designed ones are frequently ineffective or can
even be misleading [MJM∗06], this phase requires focusing on re-
finement which has been a core focus in software engineering since
its inception, becoming increasingly more important during the last
decade [HS09]. Roberts et al. [RHR16] suggest that it is often help-
ful for individuals to conceptualise their designs by first sketching
what it will look like (placing this sketch in the Big Picture panel
on the FdS, top left) and capturing the essence of the idea (in the
Parti panel on the FdS, bottom left).

For example, during this refining stage, Case Study 3 no-
ticed when removing the lines that connect the time plots of
their line graph, it became a scatter plot displaying a time series
as a set of points, however, using point representations can fail
to show changes between points, which line graphs are able to
do [WHN∗16], the aspect ratio of a line graph also influences the
perception of trends [Cle93]. While using FdS case study 3 con-
cluded that each chart has advantages and disadvantages pointed
out in the bottom right section of sheets 2 (see Figure 1). Scatter
plots are a simple but powerful way of visualising two-dimensional
point data and can visually display data trends with correlations
between the two dimensions [MG13]. Daniel Keim describes scat-
ter plots as “the most powerful tools for data analysis” [Kei02],
however, he also reveals that today’s scatter plots have a high ten-
dency to overlap, causing the data values to appear obscure [Kei02].
Case study 3 also studied the timeline because they can use reti-
nal variables and are useful for displaying events over time, how-
ever, Bevan argues they are more often used for storytelling, not
as tools for visual analysis [Bev13]. Timelines have the advantage

© 2024 The Authors.
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of being adaptable, you can swap text for images, linear or hori-
zontal, curved or without a line or just structured chronologically.
The timeline offers an innovative way of representing and compar-
ing data chronologically in a visual format, however, when refining
during this phase and reflecting on its main purpose, it was con-
cluded that its simple nature restricted its ability to represent a large
amount of data. This led to case study 3 creating their final design
sheet based on the scatter plot, it is a versatile graph, can also in-
clude retinal variables and can present large data in a creatively
visual way.

4.2. Sheet 5 – Realisation Design

Design realisation process can have a positive impact on future de-
sign and products [AK90], by this stage primary objectives and
design faults have been addressed and the final design has been
reached through filtering and continuous improvement to optimise
the design realisation process, this is now planned out on the fifth
and final page of the FdS sheet (see Figure 1 — sheet 2). Visualis-
ing large data sets are likely to produce a busy, overlapping image,
too many pixels can become over plotted resulting in loosing the
important data pattern [BS06]. Finding interesting trends and pat-
terns in visualisations such as a large scatter plot can be challenging
and the issue increases with the size of the scatter plot [SSB∗15].
During this final stage of design, utilising helpful tools such as the
“California Critical Thinking Skills Test” [FF13] or in the case of
case study 3 “The Critical Design Survey (CDS)” [RAO23] are
beneficial as we can reflect back and understand further improve-
ments. The design ranks high with its suitability for the user and
task, however, could be improved in other area’s such as having
suitable output and view types. Making knowledge visible so that
it can be easily accessed, valued and appreciated is a valuable con-
cept that has been used in these case studies [EB07].

All three case studies utilised the Five Design-Sheet methodol-
ogy to create their visualisations, case study 1 created a geospa-
tial analysis using data visualisation techniques for representing
U.S.A. migration patterns, focusing on internally displaced per-
sons and refugees. It was an interactive map, built with Mapbox
and D3.js and visualises migration flows globally and includes a
clustering feature to highlight areas with high concentrations of
displaced individuals, aiming to inform policy intervention and hu-
manitarian support. Case Study 2 created a bold visual represen-
tation of bird songs. Using the dataset “Sounds Of 114 Species
Of Birds” [Moh22], the project depicted bird songs as brightly
coloured sound waves, categorised by species. Inspired by artists
like William Shaw and Nathalie Miebach, the visualisation in Pro-
cessing combined scientific data with artistic expression, highlight-
ing the unique sounds of each species and offering a new way
to appreciate bioacoustic data. Case study 3 developed a scatter-
plot diagram visualising the rise of women’s football from 1970 to
2021. Following Andy Kirk’s design principles from “Data Visual-
isation: A Handbook for Data Driven Design” [Kir19] and reflect-
ing on design choices using the critical design survey (CDS), the
project created a compelling visualisation. The final CDS identified
areas for improvement, noting that adding historical context could
enhance the diagram’s effectiveness.

5. Discussion and conclusion

The final projects offered valuable insights into the different stages
of creating effective visualisations and utilising the Five Design-
Sheet methodology as an asset. The visualisations presented com-
pelling narratives across different domains, showcasing the power
of structured design processes in uncovering patterns and trends
within complex datasets. The Five Design-Sheet methodology
played a pivotal role in shaping each visualisation, guiding the
decision-making process through its systematic stages: compre-
hending the data, employing thoughtful design strategies, crafting,
evaluating, and refining the final product. This structured approach
facilitated the creation of visualisations that are not only visually
appealing but also rich in information and accessibility. Structured
methodologies like the Five Design-Sheet methodology can signif-
icantly enhance the clarity and effectiveness of visual representa-
tions and emphasise the importance of iterative design processes in
visualisation [AMM∗07]. The success of the visualisations created
by the case studies confirm the importance of combining method-
ological approaches with creative design. This combination pro-
vides a powerful framework for future work in the field of data visu-
alisation. By integrating best practices in data comprehension, de-
sign thinking, and visualisation techniques, researchers and practi-
tioners can develop posters that effectively communicate their find-
ings and engage a broad audience.

Each of the case studies underscores our strategy and key points.
The first step is to understand the data and identify what is im-
portant, then highlight this significance with a ‘hero’ image. This
approach focuses the work, enabling the developer to stand by their
poster and highlight the main ideas, ensuring the viewer clearly un-
derstands what is important. Subsidiary information, legends, and
secondary stories can then be added around this central ‘hero’ vi-
sualisation. Our second point, maintaining focus on the poster’s
use, is equally important. Throughout the design process, the de-
signer should continuously ask, “is this suitable for use at venue
X?” “Consider whether the viewers will understand it”, if it “meets
their expectations”, and “if the quality is up to the standard ex-
pected by the audience”. This keeps focus of the design. Third, the
poster must tell a clear story. When the creator can summarise the
work in a few words (aided by the Five Design-Sheets process),
with a clear Parti panel and a summary panel containing a concise
title and summary information, the poster should ideally reflect this
clarity and focus.

Although still in the early stages, our research has shown po-
tential in our three-part focus and its integration with the Five
Design-Sheet methodology. Typically, people hastily put together
their posters, but we encourage a more thoughtful and concise plan-
ning approach to create a more effective visualisation poster. In our
ongoing research, we plan to further refine our approach by explor-
ing advanced visualisation techniques that can enhance the clarity
and impact of our posters. One interest is exploring the application
of machine learning algorithms to automate aspects of data visual-
isation, potentially streamlining the process while maintaining vi-
sual integrity. Ultimately, our goal is to develop a framework that
produces visually compelling posters but also effectively commu-
nicates complex data to diverse audiences across various academic
and professional settings.

© 2024 The Authors.
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