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Abstract 

This project is based with a company that partners with UK's largest investment and pension 

platforms, empowering them to provide their investors with transparency over the 

companies they are invested in, and a shareholder voice on issues they care about at those 

companies, whether that be gender equality, climate change or others. Currently the 

company shows the user a flat list of all the companies in either a single fund, or an 

aggregated list of companies across a number of funds within that user's pension. The 

company would like to explore alternative ways of presenting the structure and contents to 

make the data more visually engaging and to show the interaction of different funds.  

This project therefore explores the fields of data visualisation and financial visualisations to 

identify models that could be applicable to such a problem. These models are then 

presented to participants in a user research project to identify the most engaging and 

comprehensible option. A prototype based upon the selected design is developed and 

presented, which offers an interactive and engaging visualisation to present the structure of 

a useヴげs peﾐsioﾐ fuﾐds. This pヴotot┞pe takes iﾐ data fヴoﾏ the foヴﾏat used H┞ the Ioﾏpaﾐ┞げs 

APIs and converts it into a data format suitable for the chart, offering compatibility with the 

Ioﾏpaﾐ┞げs data stヴuItuヴes. The prototype also offers a number of additional features which 

have been based upon requirements scoping and feedback from the user research. 
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Section 1: Introduction 

This project is industry-based, working with a company called Tumelo who build software to 

ヴaise peﾐsioﾐ iﾐ┗estoヴsげ a┘aヴeﾐess of ho┘ theiヴ fuﾐds aヴe iﾐ┗ested aﾐd to eﾏpo┘eヴ theﾏ to 

use their shareholder voice to influence decisions within these companies. This enables 

pension holders to have a voice about issues they care about, such as human rights or 

climate change, and to recognise the influence they have as investors. Currently Tumelo 

offers their users insights into their pension holdings via a web-Hased けMeﾏHeヴ DashHoaヴdげ 

and this project is aimed at adding value to this dashboard by developing a more interactive 

interface. The existing platform gives users information about the companies invested in 

through their pension and also highlights any upcoming AGM votes. Users can then indicate 

how they would vote on these issues and this information is then fed to their pension Fund 

Maﾐageヴ to eﾐIouヴage theﾏ to ┗ote iﾐ liﾐe ┘ith theiヴ MeﾏHeヴsげ pヴefeヴeﾐIes. 

The part of the dashboard that shows the user their investments currently holds a list of the 

companies invested in through their pension, and offers the option to group these by 

iﾐdustヴ┞, a saﾏple of ┘hiIh is sho┘ﾐ Helo┘ iﾐ Figuヴe ヱA. Ho┘e┗eヴ, this doesﾐげt deﾏoﾐstヴate 

any of the structure of the pension fund or the reality that funds are often invested in other 

funds, meaning the pension actually forms a tree-structure of nested funds and their 

holdings. The data containing which companies are invested in within a particular pension is 

currently aggregated, so that the overall percentage invested in each company is shown. 

However, Tumelo would like to explore showing the hierarchical links between nested funds 

and companies to the user. They would also like to offer interactivity so that the user could 

explore the structure of their fund, for example by clicking on sub-funds to see which 

companies they contain. 



Figure 1A: Current Member Dashboard

 

Iﾐ additioﾐ to this MeﾏHeヴ DashHoaヴd, Tuﾏelo also offeヴ a け“te┘aヴdship DashHoaヴdげ that is 

used by Fund Managers and Pension Trustees. This offers these users information on the 

funds they oversee, such as the companies invested in, how their members voted on AGM 

topics, and how Fund Managers voted at the AGMs. The team at Tumelo also feel that an 

interactive chart showing the structure of a pension could be of use to Fund Managers and 

Pension Trustees via the Stewardship Dashboard, offering them a chance to explore the 

investments within the funds they oversee. Interactive charts could also be used to show 

other data to these users, such as information on AGM votes relating to the different 

companies within the funds they are responsible for, though this is not anticipated to be 

part of this particular project but may draw upon the system that is developed. The main 

foIus of this pヴojeIt is to de┗elop a s┞steﾏ that Iould He used oﾐ the けMeﾏHeヴ DashHoaヴdげ, 

aiﾏed at peﾐsioﾐ holdeヴs, so that useヴ gヴoup ┘ill He the ﾏaiﾐ foIus Hut itげs ┘oヴth Heaヴiﾐg iﾐ 

mind the needs of Fund Managers and Trustees also. 

 

 



Section 2: Aims and Objectives 

The overall aim of this project is to encourage pension holders to engage with how their 

pension is invested and to make decisions to bring their pension investments more in line 

with their values. In order for pension holders to feel more engaged with their pension, and 

to make informed choices about it, Tumelo wants to offer a visually-engaging, interactive 

platform for users to explore their pension and its holdings. Part of the complexity of this 

project is in developing something that will engage a variety of users as some users will have 

very limited knowledge with respect to pensions and investments while others may be 

highly informed. If used on the Stewardship Dashboard, users such as Fund Managers and 

Pension Trustees will naturally have particularly high levels of understanding regarding 

pensions. Offering something that is easy to understand for the inexperienced user, with the 

ability to dig deeper to those who would like to, will be important. 

In order to meet this overall aim, there are a number of specific objectives for the project. 

These are: 

• To demonstrate the structure of investments within a given pension fund, including 

nested funds, in a visual way 

• To offer interactivity, allowing the user to explore the data 

• To find out, through user research, what users would like to see displayed about their 

pension and what style of interface they find most engaging and informative 

• To find out about the data Tumelo holds about companies within pension funds, in 

order to make decisions about what it might be possible to present 

• Drawing upon the results of research and information about the available data, to 

develop a system that presents the relevant data in a style that users find engaging 

• To appropriately ヴepヴeseﾐt iﾐstaﾐIes ┘heヴe the Ioﾏpaﾐ┞げs data ヴegaヴdiﾐg a speIifiI 

pension fund is incomplete 

To ensure I conduct effective and relevant research, I have formed two key research 

ケuestioﾐs Hased upoﾐ the oHjeIti┗es, as ad┗ised H┞ White, ┘ho suggests, けoHjeItives identify 

the desiヴed outIoﾏes ふoヴ けgoalsげぶ of ┞ouヴ ヴeseaヴIh aﾐd poiﾐt to the kiﾐds of ケuestioﾐ that 

┘ould ﾐeed to He asked iﾐ oヴdeヴ to aIhie┗e these outIoﾏesげ (2017, pp.39-40). To help meet 



the objectives of this project, therefore, it will be necessary to research the following two 

questions: 

1. What data would users like to see displayed about their pension holdings? 

2. What visualisation would be most engaging to the widest range of users? 

Answering these questions through this research will enable me to meet the objectives of 

finding out users preferences and responding to these in the data presented and design of 

the interface. 

In order to meet the aims and objectives listed, this project will evaluate the wider field of 

research that relates to this subject and draw upon relevant projects and literature to 

propose solutions and approaches to the problem presented here. This will ensure that 

products developed are in line with up-to-date scholarship and practice and ensure that the 

most well-thought-of and robust approach is taken. This next section will set out the 

research problem to be addressed in more detail, highlighting the particular complexities of 

this project. The following section, Section 4, will undertake a critical evaluation of the 

current field of research within Data Visualisation, particularly as relates to pensions, and 

then a literature review that draws out the most relevant learning from key texts and 

projects. 

  



Section 3: Problem Description 

The problem to be addressed in this project is how to present the structure of a pension 

fund in a way that is engaging to users. In the business context, the purpose of this feature 

for Tumelo is to encourage pension holders to discover more about their investments and 

make decisions to ensure these are in line with their values. In the academic context this 

problem sits within the broader field of data visualisation, which will be explored further in 

the next section.  

There are several aspects to this problem that make this project challenging and these will 

be addressed throughout this report. In particular, the following key points are areas of 

complexity: 

1. Understanding the users 

Tuﾏelo ha┗e t┘o diffeヴeﾐt platfoヴﾏs: a けﾏeﾏHeヴ dashHoaヴdげ aiﾏed at peﾐsioﾐ 

holdeヴs aﾐd a けste┘aヴdship dashHoaヴdげ aiﾏed at Peﾐsioﾐ Fuﾐd Maﾐageヴs aﾐd 

Pension Trustees. The feature being developed in this project is hoped to be used on 

the member dashboard and potentially the stewardship version. This adds 

complexity in terms of developing a clear picture of the end user and their needs. 

This will be addressed in Section 4.2.1. 

2. Compatibility 

As this is an industry-based project, another area of complexity is ensuring what is 

de┗eloped is IoﾏpatiHle ┘ith the Ioﾏpaﾐ┞げs existing systems. In particular, for this 

feature, this means compatibility with the existing React applications which form the 

two dashboards. This will be addressed further in Section 6.1. 

3. Data conversion 

Linked to the previous point, pension fund data is aIIessed ┗ia Tuﾏeloげs APIs aﾐd aﾐ 

additional challenge will therefore be to import data from the API, or in the format 

the API uses, and to convert this into a useable format for the chart. This will be 

addressed in Section 8.3.2. 

4. Learning React 

In order to make the product I will be developing compatible with the existing 

platforms, I will need to use React for this project. This is a new library to me and so 



learning React will be an essential component of this project, and an added 

challenge. My approach to this is set out in Section 6.1.1. 

5. Working with the wider team at Tumelo 

One of the complexities of undertaking an industry-based project is managing the 

additional aspect of communication with the company team and managing their 

expectations and requirements for the project. My approach to this is set out in 

Section 6.4 and interactions with team members, and presentations I gave, are also 

referenced throughout Section 7.2 on Design Decisions. 

6. Balancing university and company requirements 

As well as working with the wider team at Tumelo and responding to their 

requirements and working practices, this project also involves meeting university 

procedures and requirements for the dissertation. Whilst the expectations of Tumelo 

and the university are generally in line, it will be important to ensure that both are 

kept in view. In particular, there are areas where working procedures from both 

sides need to be met, such as in respect to user research, as addressed in Section 

10.1. 

Benefits: 

The main expected benefits from this project are: 

1. An interactive visualisation of a pension structure that allows users to explore their 

investments, measured through acceptance testing against requirements 

2. A set of recommendations for further development of this project, measured by 

submission to the Tumelo team 

3. A write-up of the project for the dissertation, measured by submission to the 

university 

4. A shorter write-up for the Tumelo team, measured by submission to the Tumelo 

team 

5. Development of my personal skillset including use of React, measured by completion 

of a working React application 

 



Section 4: Background Material 

4.1 Critical Evaluation of Field  

In this section, the context of this project will be evaluated and a review of relevant 

literature within the field of research that this project fits within will be undertaken. This will 

begin with the area of Data Visualisation, then narrow to an overview of the field of 

Financial Visualisations before exploring the specific subject of Pension Visualisations. 

4.1.1 Data Visualisation 

The broader field that this dissertation sits within is that of data visualisation and there are 

many existing texts, articles and projects within this area. From this field of research, there is 

much that can be drawn upon for this project, especially in terms of general principles of 

effective data visualisation and examples of models that may be relevant. This broader 

research is explored in the next section which undertakes a critical review of this literature 

and its relevance to this project. Prior to that, I will explore the more specific areas of 

finance visualisations and pension data, to demonstrate the particular gap in research that 

this project seeks to fill. 

4.1.2 Finance Visualisations 

Within the more specific field of financial visualisations, there are broadly two types of 

projects. One is a comparative type and involves projects that survey data visualisations 

within the financial field, comparing different approaches. The second are projects that 

undertake a particular representation of financial data, applying a chosen approach that 

suits the specific aims of the project.  

Iﾐ teヴﾏs of the foヴﾏeヴ, a ﾐuﾏHeヴ of ヴele┗aﾐt aヴtiIles e┝ist iﾐIludiﾐg Ko et alげs けA “uヴ┗e┞ oﾐ 

Visual Aﾐal┞sis AppヴoaIhes foヴ FiﾐaﾐIial Dataげ ふヲヰヱヶぶ, ┘heヴe the authors explore a number 

of chart types but also include a section on interactive models of visualisation, which is 

particularly relevant to this project. In this section they highlight that as well as different 

styles of visualisation, there are different approaches to interaction within financial 

visualisations. Utilising the seven categories developed by Yi et al (2007), they offer a means 

of Ioﾏpaヴiﾐg ┗aヴious iﾐteヴaItioﾐ ﾏethodologies. Ko et alげs suヴ┗e┞ suggests that the 

けAHstヴaIt/ElaHoヴateげ and けFilteヴげ ﾏethods aヴe the ﾏost populaヴ ┘ithiﾐ the fiﾐaﾐIial seItoヴ 



(2016, section 8.2) and this is likely to align with the approach taken in this project. The 

けAHstヴaIt/ElaHoヴateげ ﾏethod is used ┘heヴe theヴeげs a ﾐeed to offeヴ soﾏe kiﾐd of o┗eヴ┗ie┘ of 

a set of data, with the opportunity to go into more details on specific sections where needed 

ふsuIh as H┞ zooﾏiﾐg iﾐぶ ふKo et al ヲヰヱヶ, seItioﾐ Β.ヱぶ. The けFilteヴげ ﾏethod is used to sift the 

data according to specific conditions (Ko et al 2016, section 8.1). This project will require an 

けAHstヴaIt/ElaHoヴateげ appヴoaIh to pヴeseﾐt the o┗eヴall stヴuItuヴe of a peﾐsioﾐ aﾐd to allo┘ the 

user to explore subsets in more detail. Desirable functionality that has also been requested 

by the Tumelo team includes allowing users to search for data within their pension or to 

explore the data by specific criteria such as geographical location (see Section 6.2). These 

fuﾐItioﾐs ┘ould ヴeケuiヴe a けFilteヴげ ﾏethod iﾐ oヴdeヴ to displa┞ Ieヴtaiﾐ aspeIts of the data 

according to the specified criteria.  

Marghescu (2007) offers another comparative paper in which she explores the capabilities 

of various visualisation techniques, which are summarised in Table 3 and Table 4 (p.23) 

where Marghescu shows the strengths of each method. The author then shows how 

diffeヴiﾐg ┗isualisatioﾐ teIhﾐiケues Iould He IoﾏHiﾐed to Ioﾏpleﾏeﾐt oﾐe aﾐotheヴげs 

strengths and give a more robust analysis of the data. As her project seeks to compare the 

performance of various businesses, this breadth and accuracy is important. This project is 

not seeking to analyse data or inform judgements in the same way, so combining techniques 

in order to ensure various attributes of the data are not missed is less important.  

Another interesting project that seeks to categorise visualisations of financial data is 

financevis.net (Dumas et al 2014). This project takes the form of a website where the 

authors offer examples of a wide variety of forms of financial data visualisations. The models 

included have been categorised so that they are searchable, meaning that you can find 

visualisations that might be relevant to a particular project. You can, for example, search by 

date, author, type of visualisation, relevant area of finance or various variables within the 

data. Of particular relevance to this project, they include a number of Treemaps that focus 

on the display of stock market and mutual fund portfolio data. 

Iﾐ teヴﾏs of pヴojeIts that uﾐdeヴtake a paヴtiIulaヴ fiﾐaﾐIial data ┗isualisatioﾐ, ‘┞Hakげs 

dissertation, Financial Information Extraction and Visualization, is especially relevant (2013). 

This project sought to extract financial data from news articles and to present these in a way 

that was engaging to users. In particular, the visualisation part of this project is highly 



relevant to this project as it seeks to present financial information in a visually stimulating 

way. Rybak settles on a Treemap model for his visualisation, demonstrating how this 

approach can communicate categorised financial data in a clear way (2013, p.77). Specific 

models such as the Treemap will be explored in more detail in the following sections. 

4.1.3 Pension Visualisations 

In the specific area of pension fund visualisations, there does not seem to be as much of 

relevance in terms of existing literature or projects. Rodriguez offers a chapter on pensions 

in Visualizing Financial Data, showing a number of visualizations of aspects of pension data 

(2016, pp. 195 – 244). These, however, are from the perspective of a pension provider and 

communicate data such as the demographics of pension holders, their survival rates, and 

contributions versus benefits. In this project, the data is from the perspective of the pension 

holder and relates to the companies invested in within their funds. This kind of data would 

probably lend itself to quite a different form of visualisation to those set out by Rodriguez. 

This project therefore offers a unique contribution to the field of financial visualisation and 

the broader context of data visualisation by exploring the specific area of pension fund data. 

This will draw on learning relating to effective visualisation tools, the communication of 

financial data and means of representing hierarchical data structures. These will then be 

applied to a particular use case of an interactive user platform for pension holders to 

explore their funds. The learning from this particular case will then offer its own conclusions 

back to the broader field.  

From this evaluation of the fields of financial visualisations and pension visualisations, it is 

clear that the material relating specifically to pension data is limited but, whilst the area of 

financial visualisations broadly offers comparative evaluations or specific applications, there 

are take homes from this field. In particular, this overview has highlighted certain chart 

types that are frequently used, with the Treemap being often utilised for hierarchical 

financial data. The comparative texts also provide useful examples, such as the approaches 

to interaction set out by Ko et al (2016), which will be drawn upon later in this report (see 

“eItioﾐ ヴ.ヲ.ヶぶ. What the ﾏoヴe speIifiI fields of fiﾐaﾐIial oヴ peﾐsioﾐ ┗isualisatioﾐs doﾐげt seeﾏ 

to offer though is more general principles on how to visualise data, such as aspects of 

design, use of colour and accessibility. These can be drawn from the broader area of 



research into Data Visualisation and the next section will evaluate this wider context, 

highlighting principles drawn from this research that are of particular relevance to this 

project. 

4.2 Problem Context & Literature Review 

This section sets out points raised by various authors, in the field of Data Visualisation, that 

will shape the implementation undertaken in the project. These are summarised under the 

headiﾐgs けUﾐdeヴstaﾐd the Useヴげ, けKeep it “iﾏpleげ, けUse Colouヴ Wisel┞げ, aﾐd けTake ad┗aﾐtage 

of Visual HieヴaヴIh┞げ. Theヴe aヴe theﾐ t┘o suH-sections about particular visualisation types, 

the fiヴst foIused oﾐ diffeヴeﾐt ┘a┞s to ヴepヴeseﾐt o┗eヴaヴIhiﾐg data stヴuItuヴe, titled けVisualisiﾐg 

O┗eヴall Data “tヴuItuヴeげ aﾐd the seIond on particular visualisation models, setting out why 

Ieヴtaiﾐ oﾐes ha┗e Heeﾐ seleIted as ﾏost ヴele┗aﾐt to this pヴojeIt, titled け“peIifiI Visualisatioﾐ 

“t┞lesげ. 

4.2.1 Understand the user 

One of the central challenges of this project is to communicate data in a way that is 

engaging to the intended audience, which is further complicated by the breadth of users in 

terms of levels of knowledge of pension funds and their structures.  

The Gemignani brothers explore the importance of beginning with an understanding of the 

dataげs audieﾐIe iﾐ theiヴ Hook けData FlueﾐI┞げ ふヲヰヱヴぶ. The┞ state, 

Often there will be multiple audiences for a data product…The structure of a data 

product can help. For example, separating the executive summary from an 

appendix allows the executive and the data analysts to both get what they want. 

Interactive data products allow users to drill into areas where they want to find 

out more. (Gemignani 2014, p. 86-87) 

This ability to offer different levels of engagement and the use of interaction to offer 

opportunities for interested parties to discover more, is key to the success of this 

project as it is hoped that the finished platform could offer interest to users with low 

levels of pension knowledge through to more informed users. This is central to the 

aims of the project, as set out in Section 2. 



In order to assist with development of a system that is suitable for this range of users, I 

decided to use personas to represent some of the types of user that will interact with 

the platform. Peヴsoﾐas けhelp project participants identify with users and think of these 

instead of themselvesげ (Nielsen 2019) by providing a specific, hypothetical example of 

an end user.  

On discussing the use of personas for this project with Tumelo team members, I 

discovered that Tumelo already use a specific style of persona and also use overarching 

けAヴIhet┞pesげ ┘hiIh set out Hヴoadeヴ t┞pes of useヴ, compared to the more specific 

personas. I therefore decided to use existing Archetypes and Personas that have been 

dra┘ﾐ up to ヴepヴeseﾐt Tuﾏeloげs useヴs aﾐd used theiヴ doIuﾏeﾐtatioﾐ to seleIt those 

that are most relevant to this project. Tumelo have developed five archetypes that 

represent certain categories of user that they understand interact with their platform. 

The one the┞ aヴe ﾏost foIused oﾐ attヴaItiﾐg is the けTヴeﾐdiﾐg Ne┘Ioﾏeヴげ aﾐd the 

seIoﾐd is the けQuietl┞ EstaHlishedげ as these aヴe the ﾏaiﾐ useヴ gヴoups theiヴ Ilieﾐts aヴe 

seeking to attract to their pension schemes. Details of these two archetypes are given 

in Appendix 1. There are specific personas that represent hypothetical users from 

these two archetypes, so these are the personas I selected as they represent target 

users. The fiヴst peヴsoﾐa, けHoll┞げ is aﾐ e┝aﾏple useヴ of the けTヴeﾐdiﾐg Ne┘Ioﾏeヴげ 

aヴIhet┞pe, as is けJaIkげ, the seIoﾐd, see Appeﾐdi┝ ヲ. The thiヴd, けJohﾐげ, see Appeﾐdi┝ ン, is 

fヴoﾏ the けQuietl┞ EstaHlishedげ gヴoup.   

For each of these personas, it is important to consider what their intended use of the 

platform is likely to be and how much prior knowledge of pension funds they hold and 

to allow this to guide the development of the system. Drawing upon the archetypes 

and personas, I have listed a few key points for these different user groups below, 

which will be important to bear in mind when designing my system. 

Foヴ Holl┞ aﾐd JaIk, the けTヴeﾐdiﾐg Ne┘Ioﾏeヴsげ, the ke┞ poiﾐts ┘ill He: 

• The┞ aヴe けteIh-ﾐati┗eげ, highl┞ IoﾏfoヴtaHle ┘ith teIh aﾐd the use of apps 

• They are ethically aware and particularly interested in issues relating to climate 

change, sustainability and social justice 



• They are heavily influenced by social media – this may mean a particular 

interest in companies that appear in the news 

• They need accessible and engaging education around pensions & investments 

• Frustrations may include that pensions are too abstract and a sensed lack of 

control and transparency 

Foヴ Johﾐ aﾐd the けQuietl┞ EstaHlishedげ aヴIhet┞pe, the ﾏaiﾐ poiﾐts ┘ill He: 

• They are reasonably comfortable with technology 

• They may have multiple pension pots 

• They may need clarity on the big picture of their finances 

• Their main concern is stability for their family, but they may invest ethically if 

they can see that this will not incur greater risk 

• Frustrations may include technical jargon, being time poor, and wanting to 

know if investments are really ethical/eco 

Fund Managers / Pension Trustees 

For the Stewardship dashboard there is a different user group that consists of pension 

Fund Managers and Trustees. As these users are interacting with the dashboard as part 

of their jobs, a persona that highlights characteristics such as personal interests or 

family situation is less relevant compared to the Member Dashboard user group, who 

access the platform for personal use. There is also currently less user research to draw 

on relating to the Stewardship dashboard, although some research is currently being 

done into their needs. For these reasons, rather than focusing on Archetypes or 

Personas, I have highlighted the key point poiﾐts fヴoﾏ Tuﾏeloげs ヴeseaヴIh iﾐto the 

needs of Fund Managers and Trustees so far: 

• The┞ さﾐeed to get a high-le┗el ┗ie┘ of soﾏethiﾐg that is iﾐheヴeﾐtl┞ gヴaﾐulaヴざ 

(Goodwin 2021, Internal report on development opportunities for Stewardship 

Dashboard) 

 

 



• A user might have a particular interest in a particular company or vote. We 

need to allow them to search for these items. (Goodwin 2021, Internal report) 

• Most tヴustees aヴe likel┞ to ┘aﾐt 'Hig piItuヴe', eg oﾐe sIヴeeﾐ ┘ith a Ihaヴt … iﾐ 

diagrammatic format, ie making their lives as easy as possible. This is a natural lead 

in to the further detail they may ask. 

(Goodwin 2021, Internal report) 

• A diヴeIt ケuote fヴoﾏ soﾏe useヴ ヴeseaヴIh ┘as さFoヴ Tヴustees, the ﾏaiﾐ thiﾐg ┘ould He 

the dashboard with an aggregated view and possibly questioning the data. As part of 

that, ┘ould ┞ou ha┗e the aHilit┞ to Ilassif┞ stoIks etI iﾐto Hヴoad iﾐdustヴ┞ seItoヴs? さ 

(Goodwin 2021, Internal report) 

 

Some of these points particularly highlight the business need for a chart that could 

summarise the overarching pension data whilst allowing the user the ability to explore 

and search within this to access more detail. Whilst the data included is likely to be 

different to that accessed by pension holders, the overall approach of this project, to 

develop an interactive, visually-engaging way of presenting pension data is likely to 

produce something highly relevant to this business need. 

 

  



4.2.2 Keep it simple 

Iﾐ Tufteげs けThe Visual Displa┞ of Quaﾐtitati┗e Iﾐfoヴﾏatioﾐげ, ふヲヰヰヱぶ the authoヴ sets out the 

development of data graphics and puts forward his central argument for simplicity of 

presentation and the removal of extraneous ink (such as annotation or over-complicated 

chart graphics), which he ヴefeヴs to as けIhaヴt juﾐkげ ふp.ヱヰΑぶ. He e┗eﾐ sets out a foヴﾏula foヴ 

calculating the data-ink ratio of a graphic as a means of ensuring that any superfluous ink is 

removed (p.93). This is a helpful warning against over-complication of design but needs to 

be weighed against the need for the user to comprehend the data that is being 

communicated. A study by Inbar et al (2007) suggests that when presented with a minimalist 

gヴaph ┗isualisatioﾐ ┗eヴsus oﾐe ┘ith ﾏoヴe aﾐﾐotatioﾐ ふ┘hiIh Iould poteﾐtiall┞ Ilass as けIhart 

juﾐkげぶ, those paヴtiIipatiﾐg e┝pヴessed pヴefeヴeﾐIe foヴ the ┗eヴsioﾐ ┘ith ﾏoヴe iﾐk, oﾐ all si┝ 

aspects of the graphs they were asked about. 

4.2.3 Use colour wisely 

One consideration in visualisations, that a number of authors pick up on, is how to 

effectively use colour. Munzner, for example, compares the use of hue, luminance and 

saturation in diagrams (see Figure 4A) and also contrasts the use of sequential colour 

schemes to divergent ones (2015, pp. 224-226).  

Figure 4A: Luminace, Saturation and Hue (Munzner 2015, p. 224) 

 

 

 

 

 

Yau (2013) suggests these may each be suitable to particular representations – for example 

diverging hues can be used to show a division, such as positive and negative values and 

contrasting hues may be used to show different categories within qualitative data (Yau 

2013, p.212), see Figure 4B below. It will be important to consider the most effective use of 

colour in my visualisations, for example colours hues could be used to highlight different 



categories of companies within a fund, whereas sequential saturations could be used to 

demonstrate percentages of investment in specific companies. 

Figure 4B: Different ways to use colour within charts (Yau 2013, p.212) 

 

 

 

 

 

 

Another important consideration relating to use of colour is the issue of colour blindness, 

which affects around 8% of males and 0.5% of females and most commonly affects the 

ability to perceive the red-green colour axis (Munzner 2015, p.235). Munzner offers the 

follo┘iﾐg ad┗iIe: けthe safest stヴateg┞ is to a┗oid usiﾐg oﾐl┞ the hue Ihaﾐﾐel to eﾐcode 

information: design categorical colormaps that vary in luminance or saturation, in addition 

to hue. Clearly, avoiding colormaps that emphasize red-green, especially divergent red-

gヴeeﾐ ヴaﾏps, ┘ould He ┘ise.げ ふヲヰヱヵ, p.ヲンヵぶ. Foヴ this pヴojeIt, it ┘ill therefore be important to 

take this on board and to avoid red-green colour scales and to ensure saturation or 

luminance are used, as well as hue, to emphasise differences in data. 

4.2.4 Take advantage of Visual Hierarchy 

Another consideration that relates to the use of colour is the notion of visual hierarchy. As 

Yau poiﾐts out, け┘heﾐ ┞ou look at aﾐ┞thiﾐg, ┞ou teﾐd to spot thiﾐgs that staﾐd out, suIh as 

bright colors, shapes that are bigger than the rest, or people who are on the long tail of the 

height curveげ ふヲヰヱン, p.ヲヰヲぶ. Iﾐ desigﾐiﾐg a ┗isualisatioﾐ, theヴefoヴe, it is iﾏpoヴtaﾐt to Ioﾐsideヴ 

how to use this to your advantage to encourage people to focus first on the most important 

aspects of the data. This can be done through use of colour, size, arrows and lines and so on.  

 

 



4.2.5 Visualising Overall Data Structure 

One of the complicated aspects of this project is not just how to effectively visualise the 

contents of a pension fund (such as the type of companies invested in) but how to 

communicate the structure of the fund so that a user could explore funds nested within 

funds and the data within. This would give a more accurate sense of how the pension is 

invested than the aggregated list of companies currently presented. This involves 

demonstrating the relationships between different aspects of the data, something that 

‘odヴiguez e┝ploヴes iﾐ the seItioﾐ けEstaHlishiﾐg CoﾐﾐeItioﾐsげ iﾐ theiヴ Hook けVisualiziﾐg 

FiﾐaﾐIial Dataげ ふヲヰヱヶ, pp.ヲΓ-32). They offer some examples of visualisations that portray 

suIh IoﾐﾐeItioﾐs, iﾐIludiﾐg ┘hat the┞ Iall a けdヴill-do┘ﾐげ e┝aﾏple aﾐd a けﾐet┘oヴkげ e┝aﾏple 

(2016 pp.29-31), as shown in Figure 4C. The drill-down example shows a way of 

demonstrating nested data where, in the example, one of the pieces of data in L1 is shown 

in greater detail in L2 and again the nested data for an item in L2 is shown in L3. The 

network example shows the links between various nodes of data in a visual way.  

Figuヴe ヴC: けDヴill-do┘ﾐげ aﾐd けﾐet┘oヴkげ ﾏodels 

 

 

 

 

 

 

These two examples demonstrate two different options for representing the structure of 

data, such as that of pension funds. The drill-down example does not represent the entire 

data or all of the links there within, but rather shows the current path through the data, 

showing where the user is at present and how this links to the preceding layers within the 

structure. This pared back approach allows space for representation of the data within the 

relevant layers, shown in the example by the inclusion of three bar charts. The network 

example, in contrast, shows the entire layout of the data and its links, giving an overview of 

Drill-down example Network example 



the structure but not giving any breakdown of data within. The visualisation is therefore 

much more focused on giving a picture of the whole data than on the contents of the layers 

it contains or on a specific path through it.  

The contrast between these approaches is also picked up by Munzner who compares two 

desigﾐ ﾏaﾐtヴas, the fiヴst Heiﾐg けO┗eヴ┗ie┘ Fiヴst, )ooﾏ aﾐd Filteヴ, Details oﾐ Deﾏaﾐd 

[“Ihﾐeideヴﾏaﾐ Γヶ]げ aﾐd the seIoﾐd け“eaヴIh, “ho┘ Coﾐte┝t, E┝paﾐd on Demand [van Ham 

aﾐd Peヴeヴ ヰΓ]げ ふMuﾐzﾐeヴ ヲヰヱヵ, p.ヱンΑぶ. Muﾐzﾐeヴ suggests the latteヴ ﾏa┞ He ﾏoヴe ヴele┗aﾐt to 

larger data sets where a meaningful overview may be harder to develop. In these cases, 

giving context to a particular subset of data may be more appropriate. In contrast, the first 

mantra, which suggests offering an overview first, may be more suited to smaller data sets 

with less complexity. 

Although the node-link diagram, shown in the Network example in Figure 4C, is a commonly 

used way to represent hierarchical data, there are other options, such as using containment 

rather than connection to representing such data (Munzner 2015, p.213). A Treemap is an 

example of containment as data is shown nested within its containing category, rather than 

linked via a connection. Treemaps can therefore be used to show hierarchical structures as 

well as categories within one layer of data. There is however, a limit to how many levels of 

data can be demonstrated within one Treemap as elements would get too small to be 

readable and the overall image would get too complex if multiple nested layers of data were 

to be included. However, this can be an effective and space-efficient means of 

communicating some level of hierarchy. The Treemap model will be discussed further in the 

next section and two examples are included there (Figure 4I and Figure 4J). Other means of 

demonstrating hierarchy and nested data are offered by Munzner in a diagram shown in 

Figure 4D. These include models that use containment as well as some that use connection 

to show links between data. 



Figure 4D: Models of visualising hierarchical data (Munzner 2015, Figure 9.9 

 

4.2.6 Specific Visualisation Styles 

Yau explores a number of ways to visualise categorical data (2013, pp. 143-153), contrasting 

approaches that include bar charts, pie charts, tree maps and mosaic plots (2011, p.146). He 

also highlights the け┗isual Iuesげ ふヲヰヱン, p.Γヵぶ that eaIh uses to highlight aspects of the data, 

such as length, angle, area or colour (p.144-145). He then focuses on three main means of 

ヴepヴeseﾐtiﾐg Iategoヴies, ﾐaﾏel┞ けIategoヴiesげ, けpaヴts of a ┘holeげ aﾐd けsuHIategoヴiesげ ふp.ヱヴヶぶ.  

The data dealt with in this project is categorical as investments at each layer of a pension 

fuﾐd ┘ill He gヴouped iﾐto ﾐested fuﾐds aﾐd けdiヴeIt iﾐ┗estﾏeﾐtsげ ふiﾐ┗estﾏeﾐts iﾐ Ioﾏpaﾐies 

at that level), to show the different types of investment at each level. In addition, during a 

conversation with the Product Manager for the user dashboard at Tumelo (Sage 2021) it was 

highlighted that, on the current dashboard, users generally prefer the listing of companies 

by industry over the listing of individual companies. As a result, I have opted to focus on 

these industry groupings in visualising the data. This means that at each layer of a pension, 

けdiヴeIt iﾐ┗estﾏeﾐtsげ iﾐ Ioﾏpaﾐies ┘ill He sho┘ﾐ as iﾐdustヴ┞ Iategoヴies, ┘ith speIifiI 

company lists being displayed if industries are clicked upon. As the data is therefore 



IategoヴiIal, Yauげs thヴee ﾏodels foヴ ┗isualisiﾐg IategoヴiIal data aヴe highl┞ ヴele┗aﾐt, so I ha┗e 

decided to use these three groupings as the basis of my user research for this project. 

The fiヴst gヴoupiﾐg Yau offeヴs is that of けCategoヴiesげ ふヲヰヱン, p. ヱヴ6) which he suggests are 

amenable to straightforward data sets. An example he gives is a Symbol Plot, which, when 

circles are used, is also called a Bubble Plot. I am therefore proposing using a Bubble Plot as 

one of the options I will present to participants in my research project. A Bubble Plot can 

also He used to ヴepヴeseﾐt hieヴaヴIhiIal data H┞ usiﾐg けﾐested IiヴIlesげ ふMuﾐzﾐeヴ ヲヰヱヵ, Figuヴe 

9.9), as highlighted in example (e) in Figure 4D above. 

 

 

 

 

 

 

The seIoﾐd gヴoupiﾐg used H┞ Yau is that of けPaヴts of a ┘holeげ ふヲヰヱン, p. ヱヴヶぶ, ofteﾐ used to 

show proportions within a data set. A well-kﾐo┘ﾐ e┝aﾏple of this is a pie Ihaヴt ┘heヴe けaﾐgle 

is the ┗isual Iueげ ふYau ヲヰヱン, p.ヱヴΑぶ. I ┘ill He usiﾐg the ﾏodified ┗eヴsioﾐ けdoughﾐut Ihaヴtげ iﾐ 

my research to offer a second visualisation option to research participants. 

 

 

 

 

 

 

 

Figure 4E: Symbol plot, Yau 2013, p.146 Figure 4F: Bubble plot, Yau 2013, p.149 

Figure 4G: Pie chart, Yau 2013, p.146 Figure 4H: Pie chart example, Yau 2013, p.149 



The third grouping suggested H┞ Yau is that of けsuHIategoヴiesげ ふヲヰヱン, p.ヱヴヶぶ. This is ┘heヴe 

hierarchical data is presented, meaning that categories nested within other categories need 

to be visualised. One particular visualisation type that is highlighted as being able to 

represeﾐt hieヴaヴIhiIal stヴuItuヴe is a Tヴeeﾏap. As Ko et al state iﾐ theiヴ seItioﾐ oﾐ け“taIked 

displa┞sげ, けTヴeeﾏaps aヴe a populaヴ teIhﾐiケue iﾐ this Iategoヴ┞ ┘hose goal is to ┗isualize the 

hieヴaヴIh┞ of ﾏultidiﾏeﾐsioﾐal dataげ ふヲヰヱヶ, p.ヶヰΓぶ. Yau sho┘s a HasiI e┝aﾏple (2013, p.151) 

but a more useful one is offered by the Gemignani brothers, where they communicate data 

on the drivers of costs to a health insurance provider, as seen in Figure 4I. 

Figuヴe ヴI: けA tヴeeﾏap ┗isualizatioﾐ allo┘ed healthIaヴe e┝eIuti┗es to focus on the drivers of 

Iostsげ 

(Gemignani 2014, p.132). 

Treemaps are also the methodology used by Rybak (2013) in his research project where he 

communicated financial data through use of a Treemap. 

 

 

 

 

 

 

 

Figure 4J: TreeMap by Rybak (2013, p.88) 



 

A critique of the example given by Rybak is the use of colour in the design, which does not 

adhere to the guidance given above on use of saturation or luminance as well as hue to 

distinguish sections. The colours are also bright and the wording harder to read as a result, 

which also does not make good use of visual hierarchy as the eye is drawn away from the 

key data provided in the text. The use of the Treemap model works well here but, in my 

project, I would want to use colour in a more effective way. 

Drawing upon these three approaches to categorical data, I have designed three possible 

layouts for the data visualisation being developed in this project. These will be presented as 

options in user research, allowing me to see how potential users respond to each and which 

is the preferred design. How this research will be conducted will be discussed in the next 

section. 

 

 

 

 

 

 

 

 

 

 

From this research, a number of key points have been highlighted that will be essential to 

this project. The first is to ensure a focus on the end-user, which is aided by the archetypes, 

personas, and summary points included. The second is to prioritise making the chart visually 

engaging through using simplicity, colour and visual hierarchy to create a clear and 

compelling design. Thirdly, the structure of the data being used determines the style of chart 

Figure 4K: Mock-ups of the three visualisation styles to be presented in user 

research 

Option 1: Bubble Plot Option 2: TreeMap Option 3: Doughnut Chart 



that will be most suitable and, in this project, styles that suit hierarchical and categorical 

data, pヴeseﾐted usiﾐg a けdヴill-do┘ﾐげ appヴoaIh ふ‘odヴiguez ヲヰヱヶ pp.29-31), will be needed. 

This has led to the selection of three possible chart types, the Bubble Plot, TreeMap and 

Doughnut Chart which will be presented to participants in the user research element of this 

project to determine which they find to be visually engaging and informative. 

  



Section 5: Approach 

5.1 User Research 

As mentioned earlier, a core aspect of this project is conducting user research to answer the 

two following key research questions: 

• What data would users like to see displayed about their pension holdings? 

• What visualisation would be most engaging to the widest range of users? 

The first phase of user research to answer these questions will involve drawing upon 

relevant pre-existing user research conducted by the company to discover what 

existing data may be relevant to these research questions. This may also help shape 

the questions that will be asked to users in the further research for this project, so 

that repetition is avoided and may highlight areas where previous user responses 

could be drawn out in more detail. 

Foヴ the useヴ ヴeseaヴIh foヴ this pヴojeIt, I ┘aﾐted to dヴa┘ upoﾐ the Ioﾏpaﾐ┞げs taヴget useヴ Hase 

to gain responses on the questions set out above, in order to gather perspectives from those 

who represent the demographic that Tumelo hope will use their platform. In conversation 

aHout this ┘ith Tuﾏeloげs useヴ ヴeseaヴIh teaﾏ, I fouﾐd out that the┞ use aﾐ e┝teヴﾐal 

organisation to source participants. This organisation, called People for Research, will find 

research participants based on specific criteria, meaning that you can specify if you wish to 

recruit participants from, for example, certain age groups or socio-economic backgrounds or 

if you wish to have diversity within the group on criteria such as gender or ethnicity. This 

means that you are able to gather information from the most relevant participants, 

especially compared to recruiting from your own contacts who may be from less diverse 

backgrounds. I therefore decided that, in order to ensure the product developed was 

desigﾐed iﾐ a ┘a┞ that is eﾐgagiﾐg to the t┞piIal useヴs of Tuﾏeloげs platfoヴﾏ, I ┘ould use 

People for Research to source participants for this research project.  

Feedback will be gained usiﾐg ケuestioﾐﾐaiヴes ┘hiIh ┘ill dヴa┘ out paヴtiIipaﾐtsげ ヴespoﾐses to 

specific questions, and also offer a chance for wider comments. To answer the first research 

question, users will be asked which data they would find informative regarding their pension 

and will be given a range of options to select from, as well as the opportunity to suggest 



others. For the second research question, three visualisation mock-ups will be presented in 

picture form and participants will be asked to rate the visualisations on a range of factors 

(eg. how easy they are to understand, how visually engaging they are). 

The visualisations that will be presented to users in the questionnaire are those that have 

been narrowed down through my literature-based research. These are shown in Section 

4.ヲ.ヶ, け“peIifiI Visualisatioﾐ “t┞lesげ aloﾐg ┘ith soﾏe of the ヴesearch that led to choosing 

these three models. I have selected styles that are the most robust and well-thought of, as 

well as those that are most relevant to the categorical and hierarchical kind of data I am 

dealing with.  

In order for this research to be as effective as possible, I am drawing upon relevant literature 

on research methods for human-computer interaction. Sharp et al (2019) offer some useful 

guidance on the design and use of questionnaires, highlighting the importance of clearly 

structuring questions and rating scales to ensure correct data is gathered and that the user 

experience is smooth.  

It can be harder to develop good questionnaire questions compared with 

structured interview questions because the interviewer is not available to explain 

them or to clarify any ambiguities. Because of this, it is important that questions 

are specific; when possible, ask closed-ended questions and offer a range of 

aﾐs┘eヴs, iﾐIludiﾐg a さﾐo opiﾐioﾐざ oヴ さﾐoﾐe of theseざ optioﾐ. ふ“haヴp et al ヲヰヱΓ, p. 

279) 

Sharp et al also offer specific advice on the design on rating scales, offering the 

e┝aﾏple of Likeヴt sIales, ┘hiIh けヴel┞ oﾐ ideﾐtif┞iﾐg a set of stateﾏeﾐts ヴepヴeseﾐtiﾐg a 

ヴaﾐge of possiHle opiﾐioﾐsげ ふヲヰヱΓ, p.ヲΒヰぶ. Likeヴt sIales iﾐ┗ol┗e offeヴiﾐg a shoヴt 

statement and a scale giving possible answers which respondents are asked to choose 

between.  

Drawing on this, I have decided to design some questions using a Likert scale, which I 

will use to ask participants to respond to a number of statements relating to the 

visualisations they will be presented with. I will also use a check box question to ask 

users to select the kinds of data they would like to see displayed. There will also be 

open-ended questions where users can give any other written feedback that they wish 



to include. This should provide me with data that is easy to process and highly relevant 

to my research questions and the company. 

To effectively conduct user research, it is also important to consider the ethical issues 

involved. This includes ensuring that participants are engaged with in a professional 

manner and their data is used and stored appropriately. Sharp et al state, 

One significant aspect of any data gathering is the relationship between the 

person (people) doing the gathering and the person (people) providing the 

data. Making sure this relationship is clear and professional will help to 

clarify the nature of the study… In the United States and United Kingdom, 

for example, it is achieved by asking participants to sign an informed 

consent foヴﾏ… ふヲヰヱΓ, p.ヲヶヲぶ. 

This is taken further by Adams and Cox who stress the wider issue of trust between 

participants and those conducting the research. This relates to giving consent as stated 

above but also to their understanding of how their data will be used and how long it 

┘ill He stoヴed foヴ. けPaヴtiIipaﾐts also ﾐeed assuヴaﾐIe of Ioﾐfideﾐtialit┞ – details of how 

the information is going to be stored and who will access itげ (Adams and Cox 2008, 

p.26).  

In order to ensure the issues raised here are addressed appropriately in this research 

project, I will be complying with all university policies and guidance on these matters. 

In particular, I have completed the provided training on ethical research and an 

application for ethical review for this user research element of the project. This 

involves submitting information about how data will be used and stored as well as 

providing the consent forms, user information sheets and questionnaires that will be 

used to ensure they meet university standards and policies. 

5.2 Project Management and Working Practices 

To successfully deliver this project, I decided to use Agile development methodologies for 

two main reasons. The first is that Agile project management uses an iterative model 

whereby the overall product is broken down into small components that can be developed 

┘ithiﾐ a shoヴt tiﾏefヴaﾏe kﾐo┘ﾐ as a け“pヴiﾐtげ ふ“Ih┘aHeヴ aﾐd “utheヴlaﾐd ヲヰヲヰ, p.Αぶ. This 



enables a basic product to be produced reasonably quickly with additional features being 

added in later Spriﾐt I┞Iles. The seIoﾐd ヴeasoﾐ is that Agile pヴaItiIes iﾐIlude けha┗iﾐg a 

customer advocate work hand-in-haﾐd ┘ith the de┗elopﾏeﾐt teaﾏげ ふ“utheヴlaﾐd ヲヰヱヵぶ. This 

means that clients are closely involved in the project and on-going decision-making around 

the project is made smoother. This iterative way of working coupled with regular 

IoﾏﾏuﾐiIatioﾐ ┘ith the Ilieﾐt eﾐsuヴes that de┗elopeヴs aヴe aHle to けsatisf┞ the Iustoﾏeヴ 

thヴough eaヴl┞ aﾐd Ioﾐtiﾐuous deli┗eヴ┞ of ┗aluaHle soft┘aヴeげ ふBeIk et al. ヲヰヰヱぶ. As I ┘aﾐted 

to deliver a useful product as early in the project as possible and to then add functionality in 

consultation with the team at Tumelo, Agile working seemed the best fit. 

In order to also work in a way that enables me to collaborate well with the wider team at 

Tumelo, I will be participating in their fortnightly, end of Sprint cycle, meetings but am not 

expected to attend their daily stand-ups in order to avoid filling my diary. The entire team at 

the company also participate in a short meeting on a Monday morning and a debrief on a 

Friday afternoon and I will also be attending these to get a sense for the wider direction of 

the company and to share updates on my work. A fuヴtheヴ disIussioﾐ of Tuﾏeloげs appliIatioﾐ 

of Agile practices and the approach taken in this project is given in Section 6.4. 

5.3 Development 

As this is an industry-based project, it is important that the developed solutions are 

IoﾏpatiHle ┘ith the Ioﾏpaﾐ┞げs e┝istiﾐg s┞steﾏ. Aﾐ esseﾐtial paヴt of iﾐitial ヴeseaヴIh foヴ this 

project was therefore to fiﾐd out aHout the teIhﾐolog┞ used at the Ioﾏpaﾐ┞. Tuﾏeloげs 

current user dashboard is a React app developed using TypeScript. For this project, 

therefore, I will be building my user interface in React. React is not a technology I have used 

before so I have been undertaking some online study and will also have support from the 

tech team at the company to help ensure that what I build will integrate with their system. I 

have also had conversations with the team at Tumelo about libraries to ensure that any 

external libraries I use are ones that the company will support the use of. Their general 

policy is to use those that are well-maintained and have a good community around them.  

  



Application of the Chosen Approach  

Sections 6 and 7 will set out what happened in the project, from initial decision-making 

through to implementation of the final product. Section 6 focuses on the earlier phases, 

setting out initial technology decisions, the scoping process, requirements for the project 

and the chosen approach to project management. Section 7 sets out how more specific 

design decisions were made in consultation with the Tumelo team, and gives the results of 

the human research element. Thヴoughout “eItioﾐ ヶ aﾐd Α, MICallげs “oft┘aヴe Qualit┞ Cヴiteヴia 

are used to demonstrate how aspects of the design and implementation ensure the 

development of quality software.  

Section 6: Setting Up the Project 

6.1 Initial Decisions  

6.1.1 Learning React 

Having narrowed down some potential chart types through the literature review, some 

decisions followed around the best technology to use to develop an interactive version of 

these designs most effectively. The starting point was that Tumelo use React for their user 

dashHoaヴd so it ┘as esseﾐtial to use this liHヴaヴ┞ iﾐ oヴdeヴ to eﾐsuヴe けiﾐteヴopeヴaHilit┞げ, oﾐe of 

MICallげs Qualit┞ Cヴiteヴia, defiﾐed as ヴeduIiﾐg けEffoヴt ヴeケuiヴed to Iouple oﾐe s┞steﾏ ┘ith 

aﾐotheヴげ ふCa┗aﾐo & MICall ヱΓΑΑ, p.ヱンΑぶ. This ┘as a leaヴﾐiﾐg point as I had not used React 

prior to beginning this project. Part of the reason for wanting to do an industry-based 

dissertation was to push myself and expand my skillset and React was something I was 

particularly interested in learning. This project was therefore ideal as it offered the 

opportunity to develop these skills, as well as to learn about development practices within a 

professional environment.  

My learning strategy was to undertake an introductory course in React via Udemy before 

the start of the project, to familiarise myself with this library. This gave me a basic 

knowledge of React and enabled me to deploy an initial application based on a project on 

the course, which I drew on to develop an early prototype for the project (Schwarzmüller 

202ヱぶ. To de┗elop ﾏoヴe ad┗aﾐIed skills, I deIided to adopt a けjust iﾐ tiﾏeげ appヴoaIh, ┘hiIh 

けiﾐ Ioﾐtヴast to tヴaditioﾐal …appヴoaIhes to training, is more closely associated with informal, 



learner-dヴi┗eﾐ kﾐo┘ledge aIケuisitioﾐ aﾐd useげ ふBヴaﾐdeﾐHuヴg aﾐd Elliﾐgeヴ 2003). This 

enabled me to focus on learning the more advanced React skills that were relevant to this 

project, and learning through applying these, rather trying to build a comprehensive 

knowledge of the whole library. I have therefore used the more advanced sections of the 

Udemy course on React as a reference point, accessing sections as and when I need to apply 

them within the project. This enabled me to move forwards with developing something 

relevant to the project and achieving early delivery of a usable product, rather than waiting 

to develop a more expansive knowledge of React first.  

6.1.2 React libraries 

In order to draw charts and visualisations in React, I explored a number of React libraries 

that would offer this functionality. At the beginning of the project, I had a conversation with 

members of the tech team at Tumelo about which libraries they would allow in deployment. 

They stated that they are happy to use external libraries providing they were well-

maintained and there was sufficient community around them (Slingsby and Pierce 2021). I 

therefore identified a few potential libraries and checked whether they were acceptable 

┘ith a ﾏeﾏHeヴ of Tuﾏeloげs teIh teaﾏ. Iﾐitiall┞, I ideﾐtified Ihaヴt.js as a liHヴaヴ┞ that ┘ould He 

useable for building a TreeMap and react-bubble-chart as a possible one for drawing Bubble 

Plots. However, react-bubble-Ihaヴt did ﾐot ﾏeet Tuﾏeloげs staﾐdaヴds foヴ e┝teヴﾐal liHヴaヴies 

けHased oﾐ the aﾏouﾐt of tヴaItioﾐ it has aﾐd ┘heﾐ it ┘as last updatedげ ふPieヴIe ヲヰヲヱ, ヲン Jul┞ぶ 

and although initially chart.js seemed like a good option as it was sufficiently well-

ﾏaiﾐtaiﾐed, it HeIaﾏe Ileaヴ afteヴ usiﾐg it to Iヴeate a TヴeeMap that it didﾐげt offeヴ ﾏuIh 

flexibility as it was difficult to customise the chart. 

I also considered using D3 as this would give me more control over the design of the 

visualisation. However, I felt this would also add another significant learning component into 

the project and I felt I needed to prioritise timescales, particularly as combining D3 and 

React is somewhat complicated. I then tried a library called react-vis and discovered that not 

only was this well-maintained, but it also offered all three of the chart styles that I had 

identified as my options (Bubble Plot, TreeMap and Doughnut Chart). This library also offers 

many more customisations than the previous ones I had tried, as well as the ability to add 

CSS styling to aspects of the chart, so this seemed like a much more suitable option for the 



project. The tech team at Tumelo were happy to deploy using react-vis (Pierce 2021, 26 

July), so I made the decision to go ahead with this library for the project. 

Each library trialled required different data formats, so I then reformatted my sample data 

to a form that would be compatible with react-vis. As this library offers all three of my 

selected chart formats, it became far easier to change between the three layouts as the data 

stヴuItuヴe Iould ヴeﾏaiﾐ the saﾏe foヴ eaIh. This added to the けfle┝iHilit┞げ of the s┞steﾏ, ┘hiIh 

ヴelates to the effoヴt ヴeケuiヴed けto ﾏodif┞ aﾐ opeヴatioﾐal pヴogヴaﾏげ ふCa┗aﾐo & MICall ヱΓΑΑ, 

p.136-7), as it is therefore far easier to change the visualisation type in future without 

having to change the structure of the data. 

This change to using react-vis also had an impact upon Project Management and in 

particular the timeline for this project. As discussed in Section 10.1, one issue that arose was 

that the human research element of this project would fall at a reasonably late stage in the 

project. The flexibility that react-vis gave through the ability to switch between the three 

styles relatively easily, using the same data structure, was key to addressing this timeline 

issue as it became far easier to change the style of the chart at a later stage and meant that 

a good amount of development could be done without being dependent on the decision 

around which particular style would end up being used. 

 6.1.3 Typescript Decision 

Tumelo also use Typescript in their dashboard, which is again new to me, so I had to make a 

decision around the project management triangulation of time, scope/quality and cost (or 

resources) (ILX group 2019). For quality and maintainability, I would have liked to develop 

my product using Typescript, however I was also conscious of the inability to change the 

timeline or resources for the project as I am the only human resource and the university 

deadliﾐe is fi┝ed. This is siﾏilaヴ to the appヴoaIh takeﾐ iﾐ the け“Iヴuﾏげ appヴoaIh to Agile 

deli┗eヴ┞ as “pヴiﾐts aヴe けfi┝ed leﾐgth e┗eﾐtsげ ふ“Ih┘aHeヴ aﾐd “utheヴlaﾐd ヲヰヲヰ, p.Αぶ aﾐd paヴt of 

Spriﾐt plaﾐﾐiﾐg iﾐ┗ol┗es assessiﾐg けho┘ ﾏuIh Iaﾐ He Ioﾏpleted ┘ithiﾐ a “pヴiﾐtげ ふ“Ih┘aHeヴ 

and Sutherland 2020, p.8). This means therefore that the work is planned according to a 

fixed time period and fixed amount of human resource, and the amount of work undertaken 

is adapted accordingly. In a similar way, one of the challenges of this work was assessing 

what could be done within the timeframe and I felt that learning Typescript could take up 



too much of the delivery time. I therefore decided to begin by using React with Javascript, 

which I am familiar with. If time allows on the project, I may convert the code into 

Typescript at a later point, or this may be something that is done after completion of the 

dissertation. 

6.2 Scoping Requirements 

The core requirements for this project were ascertained through initial meetings with 

Tuﾏeloげs “olutioﾐs AヴIhiteIt, ┘ho aIted as the PヴoduIt O┘ﾐeヴ foヴ this pヴojeIt. This shaped 

the aims and objectives set out in Section 2, to develop an interactive platform for users to 

explore the structure of their pension. In particular, the project objectives that relate 

directly to the requirements for this product are: 

• To demonstrate the structure of investments within a given pension fund, including 

nested funds, in a visual way 

• To offer interactivity, allowing the user to explore the data 

• Drawing upon the results of research and information about the available data, to 

develop a system that presents the relevant data in a style that users find engaging 

To further scope requirements for this project, I consulted with a range of team members 

from Tumelo via a number of meetings and presentations. In particular, when I had 

narrowed down three potential visualisation styles and made mock-ups of these designs, I 

showed these to a wide range of team members, to gauge their perspective on the design 

options but also to give a general sense of what I was hoping to develop and to generate 

discussion around the possibilities within this project. This led to some very valuable 

feedback around how they saw this feature being used, various possible use cases and 

specific functionalities they envisaged being included.  

In terms of additional functionality, beyond the core aims and objectives of the project, 

suggestions included: 

• Offering the ability for the user to toggle between different chart styles (eg TreeMap 

/ Bubble Plot) or different categorisations, such as grouping companies by 

geographical location rather than industry (Slingsby et al, 2021). 



• A search function for users to find certain companies within their pension. One team 

member suggested that if a pension holder was going to dig into their pension in this 

way, they were most likely looking for something. For example they may have seen a 

specific company in the news and want to know whether they are investing in them 

(Slingsby et al, 2021). 

• Offering more context to the industry-standard categorisations, by giving further 

e┝plaﾐatioﾐ oヴ ﾏoヴe details aHout a Ioﾏpaﾐ┞げs speIifiI pヴoduIts, as useヴs ﾏa┞ ﾐot 

understand the Industry Classification Benchmark titles (FTSE Russell 2021) that are 

currently used (Slingsby et al, 2021). 

• Adapting the chart more specifically to the needs of pension trustees and fund 

managers, to present data about votes at particular companies, or to group 

companies by geography rather than industry (Goodwin et al, 2021). 

In terms of compatibility: 

• Bringing in data via the API, or using sample data in the format the API uses, in order 

to transpose this starting data format into one that could be used for the chart. 

• Using Typescript in order to be able to utilise pre-existing Tumelo components within 

my React project. 

These suggested functionalities were then narrowed down, in consultation with the Product 

Owner, into the User Stories and Acceptance Criteria given in Section 6.3. 

6.3 Requirements 

In order to clarify the specifications for this project, I decided to use User Stories as this 

project is particularly focused on the end-useヴげs e┝peヴieﾐIe, so I wanted to adopt a user-

foIused appヴoaIh to ヴeケuiヴeﾏeﾐts. けA useヴ stoヴ┞ desIヴiHes fuﾐItioﾐalit┞ that ┘ill He ┗aluaHle 

to eitheヴ a useヴ oヴ puヴIhaseヴ of a s┞steﾏ oヴ soft┘aヴeげ ふCohﾐ ヲヰヰヴ, Chapteヴ ヱぶ aﾐd this 

approach therefore helps to ﾏaiﾐtaiﾐ a foIus oﾐ useヴげs ﾐeeds.  Iﾐ additioﾐ, Tuﾏeloげs t┘o 

dashHoaヴds ふけMeﾏHeヴげ aﾐd け“te┘aヴdshipげぶ ha┗e t┘o ┗eヴ┞ diffeヴeﾐt useヴ gヴoups so ┘ヴitiﾐg 

two different User Stories is a helpful way to highlight the distinctions between these two 

and the ways they might use the platform. I consulted with the Tumelo team to draw up 

User Stories for this feature, to scope requirements and to narrow down acceptance criteria.  



User Stories 

Having made the decision to use User Stories to express the purpose of this product, I also 

chose to adopt the format used by Tumelo for User Stories, to be in line with their working 

pヴaItiIes. Theiヴ Useヴ “toヴies take the foヴﾏ さIﾐ oヴdeヴ to…as a….I ┘aﾐt….ざ. The┞ use this 

appヴoaIh as it foIuses fiヴst oﾐ the Husiﾐess puヴpose ふthe さiﾐ oヴdeヴ to…ざぶ Hefoヴe foIusiﾐg oﾐ 

the specific kind of feature that might be required. I have therefore written a User Story, in 

this style, for the users of the Stewardship Dashboard (Fund Managers and Pension 

Trustees) and the users of the Member Dashboard (pension holders). 

Stewardship Dashboard User (Fund Manager / Pension Trustee): 

さIﾐ oヴdeヴ to 

• find out more about the structure of the investments within the funds that I oversee 

As a Fund Manager / Pension Trustee, 

I ┘aﾐt… 

• an interactive way to e┝ploヴe the stヴuItuヴe of a speIifiI peﾐsioﾐ fuﾐdざ 

 

Member Dashboard User (Pension Holder):  

さIﾐ oヴdeヴ to 

• find out more about exactly how my pension is invested 

• make decisions about, or changes to, my pension investments 

As a dashboard user, 

I ┘aﾐt… 

• an inteヴaIti┗e ┘a┞ to e┝ploヴe the stヴuItuヴe of ﾏ┞ peﾐsioﾐふsぶざ 

 

 

 

 

 

 



Acceptance Criteria 

Drawing on the scoping work described in Section 6.2, and in consultation with the Product 

Owner, I narrowed down the requirements into the core functionality that was necessary for 

a Minimum Viable Product and those additional suggested requirements that might be 

addressed if time allows. These are shown below. 

Minimum Viable Product:  

Useヴ ┘ill He aHle to…. 

1. View the top level of their pension investments in a visual form 

2. Explore the structure in an interactive way, viewing contents of nested funds and the 

companies invested in at any particular layer 

3. Understand the current context of the chart they are viewing within the overall fund 

4. Traverse through the structure to explore the structure of other layers / subfunds 

5. View the specific companies within any groupings (eg. by industry) at any level of the 

fund 

Other criteria: 

6. A write-up of the project, with recommendations for further development to the 

feature to be presented to Tumelo 

Additional Features if time allows: 

Useヴ ┘ill He aHle to… 

7. Search to locate specific companies within their pension and view where they appear 

within the structure 

8. Toggle between different options eg. different layouts / different company attributes 

such as geographical location 

The s┞steﾏ ┘ill… 

9. Iﾏpoヴt data iﾐ the foヴﾏat e┝poヴted fヴoﾏ Tuﾏeloげs iﾐteヴﾐal APIs 

10. Offer a suitable, and potentially different, chart style for both mobile and desktop 

use 



Setting out clear User Stories and Acceptance Criteria iﾐ this ┘a┞ faIilitates t┘o of MICallげs 

ケualit┞ Iヴiteヴia, ﾐaﾏel┞ けIoヴヴeItﾐessげ aﾐd けtestaHilit┞げ as the┞ eﾐaHle us to judge the けe┝teﾐt 

to ┘hiIh a pヴogヴaﾏ satisfies its speIifiIatioﾐsげ ふけcorrectnessげ, Cavano & McCall 1977, p.136) 

aﾐd ヴeduIes the けeffoヴt ヴequired to test a program to ensure it performs its intended 

fuﾐItioﾐげ ふけtestabilityげ, Cavano & McCall 1977, p.136) by providing a clear check list of 

functionality to test the program against. 

6.4 Project Management 

As set out in Section 5.2, I decided to use Agile Project Management methodologies for this 

project. One of the advantages to this approach was being able to work closely with the 

けIlieﾐtげ, iﾐ this Iase ヴepヴeseﾐtati┗es of the Tuﾏelo teaﾏ, iﾐ oヴdeヴ to eﾐsuヴe the desigﾐ aﾐd 

implementation were in line with their aspirations for the project. This was particularly 

useful in prioritising requirements for the project and setting the scope for the project. 

Having gathered a list of possible requirements from communications with the wider team, 

as set out in Section 6.2, I worked with the Product Owner for this project, to narrow down 

this list into the main priorities for a Minimum Viable Product and a list of secondary 

priorities to be achieved if possible within the timeline (Section 6.3). 

In order to facilitate clear communication on which features were prioritised and which 

were being worked on at any particular time, I created an online Kanban board and added 

the Product Owner to the board, so that they could easily see items in the pipeline and 

which were being prioritised (see Figure 6A). This proved really helpful for regular 

communication around the workflow for the project and fed into our weekly meetings. The 

Product Owner was therefore able to suggest changes to what was being prioritised and, as 

this ┘as a pヴojeIt foヴ the Ioﾏpaﾐ┞, I ┘as aHle to foIus oﾐ ┘hat the┞ ┘aﾐted as the けIlieﾐtげ, 

and to change my priorities accordingly. For example, the Product Owner suggested at one 

point that I focus on consolidating what had been built so far by prioritising preventing user 

errors before adding any additional functionality, so I was able to move these issues up the 

pipeline so that they were completed sooner (Slingsby 2021, 17 August). 

 

 



Figure 6A: Kanban board sample 

 

Tuﾏelo use a け“Iヴuﾏげ appヴoaIh to Agile development, using fixed two-week Sprints, with a 

planning meeting at the beginning and a demo and retrospective at the end. This is in line 

┘ith the “Iヴuﾏ Guide ┘hiIh suggests “pヴiﾐts けaヴe fi┝ed leﾐgth e┗eﾐts of oﾐe ﾏoﾐth oヴ less to 

create consisteﾐI┞… eﾐsuヴiﾐg iﾐspeItioﾐ aﾐd adaptatioﾐ of pヴogヴess to┘aヴd a PヴoduIt Goal 

at least e┗eヴ┞ Ialeﾐdaヴ ﾏoﾐthげ ふ“Ih┘aHeヴ aﾐd “utheヴlaﾐd ヲヰヲヰ, p.Αぶ. Ho┘e┗eヴ, as I ┘as 

largely working independently on this project, there was no need to stick strictly to this 

pattern. I therefore adopted the more continuous approach of Kanban which focuses on 

┗isualisatioﾐ of ┘oヴkflo┘ thヴough use of a KaﾐHaﾐ Hoaヴd aﾐd けthe IoﾐIept of flo┘. Flo┘ is 

the ﾏo┗eﾏeﾐt of ┗alue thヴoughout the pヴoduIt de┗elopﾏeﾐt s┞steﾏげ ふ“Iヴuﾏ.oヴg et al. 2021 

p.ンぶ. To eﾐaHle this flo┘, I applied soﾏe ke┞ pヴiﾐIiples of KaﾐHaﾐ: けVisualizatioﾐ of the 

Woヴkflo┘げ thヴough use of ﾏ┞ KaﾐHaﾐ Hoaヴd, aﾐd けLiﾏitiﾐg Woヴk iﾐ Pヴogヴess ふWIPぶげ thヴough 

keepiﾐg less thaﾐ thヴee iteﾏs oﾐ the けIﾐ pヴoIessげ list at aﾐ┞ tiﾏe, as seen in the screenshot. I 

also foIused oﾐ けAIti┗e ﾏaﾐageﾏeﾐt of ┘oヴk iteﾏs iﾐ pヴogヴessげ H┞ seekiﾐg to eﾐsuヴe iteﾏs 

┘eヴeﾐげt oﾐ the けIﾐ pヴoIessげ list foヴ too loﾐg aﾐd H┞ ideﾐtif┞iﾐg aヴeas of HloIkage to seek help 

on so that these items could continue to flow. 

  



Section 7 Research Results and Design Decisions 

7.1 Design Decisions 

7.1.1 Visualisation Structure Decisions 

7.1.ヱ.ヱ さDヴill-do┘ﾐざ ┗s さﾐet┘oヴkざ ﾏodels 

Drawing upon my literature review, I initially sought to narrow down visualisation options, 

to offer the team at Tumelo some potentials styles to consider, and to also determine what 

might be presented to participants in the survey as part of user research. The distinction 

ヴaised iﾐ Figuヴe ヴC ふけさDヴill-do┘ﾐざ aﾐd さﾐet┘oヴkざ ﾏodelsげぶ Het┘eeﾐ けﾐet┘oヴkげ Ihaヴts that 

deﾏoﾐstヴate the o┗eヴall stヴuItuヴe of the data, aﾐd けdヴill-do┘ﾐげ ﾏodels that highlight a 

particular route through the data, that might be selected by a user for example, was a key 

consideration (Rodriguez 2016, pp.29-31). To demonstrate the structure of a pension fund, 

eitheヴ of these optioﾐs ﾏight He possiHle. Foヴ e┝aﾏple, a けﾐet┘oヴkげ ﾏodel ﾏight poヴtヴa┞ the 

overall structure of a pension using nodes and links to represent the various nested funds 

┘ithiﾐ a peﾐsioﾐ sIheﾏe. Alteヴﾐati┗el┞, a けdヴill-do┘ﾐげ e┝aﾏple, ﾏight iﾐ┗ol┗e displa┞iﾐg aﾐ 

initial chart to demonstrate the funds within the top layer of the pension, with the ability to 

click to explore a specific nested fund and its contents.  

In order to make this decision, I made enquiries within the Tumelo team about the general 

structure of pension data to ascertain how many layers of depth there could be as well as 

how broad the data might be – ie. how many nested funds might exist within a particular 

layer of the data.  I was advised that three layers of depth would cover the vast majority of 

Iases Hut that Hヴeadth Iould ┗aヴ┞ ┘idel┞ aﾐd that theヴe Iould He さa fuﾐd of fuﾐds … split 

across 10-20 funds withiﾐ itざ ふGood┘iﾐ ヲヰヲヱ, ヵ Jul┞ぶ. It seemed that portraying the overall 

structure of a fund in a way that would work well for all possible structures might be 

diffiIult. Aﾐotheヴ ad┗aﾐtage to the けdヴill-do┘ﾐげ appヴoaIh is the aHilit┞ to sho┘ ﾏoヴe data as 

less nodes aヴe Heiﾐg displa┞ed. This is seeﾐ Ileaヴl┞ iﾐ Figuヴe ヴC ふけさDヴill-do┘ﾐざ aﾐd さﾐet┘oヴkざ 

ﾏodelsげぶ ┘heヴe the けdヴill-do┘ﾐげ optioﾐ iﾐIludes Haヴ Ihaヴts sho┘iﾐg the Hヴeakdo┘ﾐ of data iﾐ 

the different layers. 

I theヴefoヴe felt that a けdヴill-do┘ﾐげ appヴoaIh ┘ould He most suitable to this project, which I 

explained to team members at Tumelo to ensure they were happy with this decision.  In 



Section 4.2.6 I set out three chart styles that were perceived as being suitable to the kind of 

hierarchical, financial data that is dealt with in this project. Each of these could be used in an 

interactive way to demonstrate a path through the data and also to show the makeup of 

data at the various levels, so Iould eaIh He applied to the seleIted けdヴill-do┘ﾐげ appヴoaIh. 

7.1.1.2 Categorising the data 

Another key decision in deciding on potential visualisation styles was how to categorise the 

data. As each layer of a pension could contain investments in dozens of companies, it 

seemed that these needed grouping somehow to present something more meaningful and 

engaging to the user. The existing Tumelo platform offers two formats: a list of individual 

companies contained in a pension, and a list where companies are grouped according to 

their industry. In conversation with the Product Manager for the dashboard, it was 

confirmed that the page with companies grouped by industry is by far the most popular 

layout based on the usage of current clients (Sage 2021). It therefore seemed that using 

these iﾐdustヴ┞ gヴoupiﾐgs foヴ this pヴojeItげs ┗isualisation would be an appropriate format. At 

each level of a pension, therefore, the visualisation developed will show any nested funds 

and also the industries invested in at that level. Users will be able to click on specific 

industries to see a list of companies within that industry invested in at that layer of the 

pension structure. As mentioned earlier, the visualisation styles selected are from each of 

the models that Yau proposes are particularly relevant to data that is categorised in this way 

(2013, p.146). 

7.1.2 Detailed Design Decisions 

Once I had drafted an initial mock-up of the three visualisation types I had narrowed down 

as the options for this feature (Bubble Plot, TreeMap and DoughnutChart – see Figure 4K), I 

began canvassing opinions from amongst the Tumelo team, to determine which chart design 

they preferred but also to give a starting point for further design decisions.  

7.1.2.1 Use of Colour 

One more detailed design decision was around the use of colour. My initial mock-up used 

different colours for each of the company industry categories, mainly due to the colour 

options in the software I used to make the mock-up designs. However, reflecting on my 



liteヴatuヴe ヴe┗ie┘ aﾐd the seItioﾐ oﾐ けUse Colouヴ Wisel┞げ ふ“eItioﾐ 4.2.3), I decided that it 

would be important to use saturation or luminance, either instead of or as well as colour 

hue to demonstrate the different categories, in order to make the design accessible to those 

with colour blindness. Offering greater accessibility in this way also increases the けusaHilit┞げ 

of the pヴoduIt, H┞ eﾐaHliﾐg a ┘ideヴ ヴaﾐge of useヴs to easil┞ けiﾐteヴpヴet output of a pヴogヴaﾏげ 

(Cavano & McCall 1977, p.136). 

This direction was confirmed through a conversation with the Product Manager for the 

dashboard, who highlighted the challenge of making a design fit the Hヴaﾐdiﾐg of Tuﾏeloげs 

clients (Sage 2021). Tumelo provide their software to pension providers who then make the 

systems available to their customers. So the design elements of the software are adapted to 

eaIh peﾐsioﾐ pヴo┗ideヴげs Hヴaﾐdiﾐg. I theヴefoヴe suggested that it would be better to use two 

ke┞ Iolouヴs, oﾐe foヴ the けDiヴeIt Iﾐ┗estﾏeﾐtsげ ふiﾐ┗estﾏeﾐts iﾐ Ioﾏpaﾐiesぶ aﾐd oﾐe foヴ the 

けNested Fuﾐdsげ ┘ithiﾐ eaIh la┞eヴ of the peﾐsioﾐ. Colouヴ gヴades of these t┘o hues Iould theﾐ 

be used to show the different industries within the Direct Investments, or the specific funds 

within the Nested Funds category. This approach would mean that the feature could be 

adapted to individual clients by utilising two key hues from their branding for these two 

categories.  

One of the challenges of this approach would be generating shades from two colour hues 

(probably given as hex codes). In building my system, therefore, I utilised a formula that took 

in a hex code and generated shades from it. These shades are then applied to the bubbles 

according to the size of the bubble, which relates to the percentage they represent. Higher 

percentages generate larger bubbles with darker shades. This enables users to more easily 

identify the varying categories the bubbles represent, and their respective proportions, 

┘hilst also allo┘iﾐg the desigﾐ to He easil┞ adapted to a Ilieﾐtげs Hヴaﾐdiﾐg ヴeケuiヴeﾏeﾐts. The 

solution to this issue is described in further detail as part of the Implementation section 

(Section 8.4.2). 

7.1.2.2 Responsive Design 

Another design decision was around responsive design.  Mobile has recently become the 

main way that people access the Member Dashboard, though this has only just overtaken 

desktop usage, ﾏeaﾐiﾐg theヴeげs Iuヴヴeﾐtl┞ a ヴeasoﾐaHl┞ e┗eﾐ split Het┘eeﾐ the t┘o. 



However, Tumelo believe usage will continue moving in this direction and that mobile will 

be the main mode for the Member Dashboard in future. This is also in line with the aims of 

the company for the platform as they want users to be accessing it frequently for short 

interactions, as is common with mobile apps (Sage 2021). However, the Stewardship 

dashHoaヴd, ┘hiIh is used H┞ Peﾐsioﾐ Fuﾐd Maﾐageヴs aﾐd Peﾐsioﾐ Tヴustees, has けヱヰヰ% 

desktopげ usage ふGood┘iﾐ ヲヰヲヱ, ヱ “eptぶ. This ﾏeaﾐs that it ┘as iﾏpoヴtaﾐt to design for both 

mobile and desktop usage, to ensure the feature is accessible on both platforms. This might 

mean one design that works well on both screen sizes, or two layouts for each context. I 

therefore decided to ensure layout for both mobile and desktop were suitably designed and 

developed. 

7.2 Research Results  

I was able to gain ethical approval from the university and go through the set-up process 

with People for Research. I then accessed the results of this research, from 31 respondents, 

about seven weeks into the project. As mentioned, working with People for Research 

enabled me to access feedback from people across a range of demographics. In particular, I 

requested participants who met the following criteria: 

1.    They must have a workplace pension through the auto-enrolment scheme 

2.    They shouldn't have taken place in any previous research with Tumelo 

3.    Mix of Male and Female users 

4.    Mix of age between 20-60 years - weighted slightly more towards the 25-45 bracket 

5.    Mix of salary/household income 

6.    Mix of social grades ABC1C2 (these relate to grades based on income, used by 

People for Research) 

7.    Mix of pension literacy from some to moderate (mostly a, b and c, but also a few 

who selected d or e on the list below). 

         Choose a statement that best describes your understanding of pensions and 

investments.   

a. I have an awareness of pensions and investments (basic level of 

knowledge).  

b. I would consider myself a novice when it comes to pensions and 

investments (limited experience).  



c. I have an intermediate level of knowledge around pensions and 

investments. I could apply that knowledge in a practical application.  

d. I have an advanced level of knowledge around pensions and investments 

(applied theory).  

e. I would consider myself to have an expert level of understanding of 

pensions and investments. Iげﾏ a recognised authority in this area. 

 

This meant that I was able to gather results from participants ┘ho foヴﾏ paヴt of Tuﾏeloげs 

target market, with a good amount of diversity amongst the group. For example, criteria one 

ヴelates to the faIt that Tuﾏeloげs Husiﾐess ﾏodel is to ┘oヴk ┘ith ┘oヴkplaIe peﾐsioﾐ auto-

enヴolﾏeﾐt sIheﾏe pヴo┗ideヴs, ┘ho theﾐ offeヴ Tuﾏeloげs dashHoaヴds to theiヴ ﾏeﾏHeヴs. 

Cヴiteヴia t┘o is used ofteﾐ H┞ Tuﾏeloげs useヴ ヴeseaヴIh teaﾏ to eﾐsuヴe the┞ ヴeIヴuit paヴtiIipaﾐts 

┘ho ha┗e ﾐo pヴioヴ kﾐo┘ledge of Tuﾏeloげs dashHoaヴd as the┞ ┘aﾐt to get a fヴesh peヴspective 

to see how new users would respond.  

I asked the same set of questions about each chart design and then asked some more 

general questions about the kind of information users would like to see about their pension 

holdings. The first questions that related to the charts were posed using a Likert scale, 

shown in Figure 7A.  

Figure 7A: Likert scale questions asked about each chart 



Written response questions on the same topics were also asked, to draw out the reasons 

behind the responses to the Likert scale. These were: 

What are your thoughts on how visually engaging the chart is?  

How did you find interpreting the data in the chart? 

Were you able to easily understand how the pension was invested? 

Please give any other comments you have about the chart & its effectiveness 

Questions and responses for the broader questions around what pension data users would 

be interested in viewing are shown in Figure 7F. 

The results fit into three main categories: feedback on the three designs and how visually 

engaging participants found them, feedback on how easy participants found interpreting the 

data on the charts, and more general feedback on the information they would like to know 

about their pension investments. I collated the feedback from all three of these categories 

into a presentation to share with the team at Tumelo and have included some screenshots 

from that to show the data below. 

7.2.1 Feedback on the designs 

The main purpose of the questionnaire was to answer two research questions, the second of 

┘hiIh is けWhat ┗isualisatioﾐ ┘ould He ﾏost eﾐgagiﾐg to the ┘idest ヴaﾐge of useヴs?げ. Iﾐ oヴdeヴ 

to answer this, I presented research participants with three possible chart styles, a Bubble 

Plot, a TreeMap and a Doughnut Chart, as set out in Section 4.2.6  One of the statements on 

the Likert scale (Figure 7A) was けThe Ihaヴt is ┗isuall┞ eﾐgagiﾐgげ foヴ eaIh desigﾐ aﾐd I also 

asked foヴ a ┘ヴitteﾐ ヴespoﾐse to けWhat aヴe ┞ouヴ thoughts oﾐ ho┘ ┗isuall┞ eﾐgagiﾐg the Ihart 

is?げ. Wheﾐ isolatiﾐg ヴesults to these ケuestioﾐs on design, the Bubble Plot scored the highest, 

┘ith ヶヱ.ン% of paヴtiIipaﾐts ヴespoﾐdiﾐg けAgヴeeげ oヴ け“tヴoﾐgl┞ Agヴeeげ that this Ihaヴt is ┗isuall┞ 

engaging, compared to 51.6% for the TreeMap and 54.9% for the Doughnut Chart. The 

written responses also showed a much more positive reaction to the Bubble Plot in general, I 

have collected representative comments regarding each chart style on the next page. 

 

 

 

  



Figure 7B: Bubble Plot 

Figure 7C: TreeMap 

Figure 7D: Doughnut Chart 

 

 

 

 

 

 

 

 

 

 



In general, the comments in terms of design were more positive about the Bubble Plot, with 

people finding it visually engaging and feeling that it drew them in to want to interact with 

it. Some of the more negative comments were that a minority felt it looked less serious and 

perhaps gimmicky. For the TreeMap, some people felt it more clearly demonstrated that the 

sections together made up the whole amount, as the rectangles fill the whole of the space. 

However, in general people found this less engaging and more stark. The reactions to the 

doughnut chart were interesting as for some this was their favourite design and they felt the 

proportions were clearer via the angles as opposed to area in the previous two designs. 

However, for others this was their least favourite design, and they found the labels harder to 

read with some segments ending up very small. Overall, if looking for the most engaging 

layout that would encourage people to explore and interact with the chart, it seemed that 

the Bubble Plot was the preferred option. 

 

7.2.2 Feedback on Interpreting the Data 

I asked for Likert scale responses to three statements regarding data interpretation: けit is 

eas┞ to ヴead/iﾐteヴpヴet the data oﾐ this Ihaヴtげ, けthis Ihaヴt ﾏakes it eas┞ to uﾐdeヴstaﾐd ho┘ 

this peﾐsioﾐ is iﾐ┗estedげ, aﾐd けthis Ihaヴt ﾏakes it eas┞ to uﾐdeヴstaﾐd the stヴuItuヴe of this 

peﾐsioﾐげ. Iﾐ geﾐeヴal, the feedHaIk to these was less positive than the feedback regarding 

how visually engaging the designs were, across all of the options. There was also a much 

higheヴ pヴopoヴtioﾐ of けﾐeutヴalげ ヴespoﾐses to these ケuestioﾐs. As the thヴee ケuestioﾐs 

mentioned all related to interpretation of data, I have averaged the scores here for 

siﾏpliIit┞. Foヴ the BuHHle Plot, the a┗eヴage peヴIeﾐtage of けAgヴeeげ oヴ け“tヴoﾐgl┞ Agヴeeげ 

responses was 34.8% compared to 28.8% for the TreeMap and 39.2% for the Doughnut 

Chart.  

Theヴe ┘eヴe also t┘o ┘ヴitteﾐ ヴespoﾐse ケuestioﾐs, けHo┘ did you find interpreting the data in 

the Ihaヴt?げ aﾐd けWeヴe ┞ou aHle to easil┞ uﾐdeヴstaﾐd ho┘ the peﾐsioﾐ ┘as iﾐ┗ested?げ. 

O┗eヴall, ヴeadiﾐg the ヴespoﾐses to these ケuestioﾐs, itげs Ileaヴ that, as is to He e┝peIted, 

presenting what is intended to be an interactive, online system in a picture has its 

limitations. In addition, although some paragraphs of context were given, there was also a 

loss of Ioﾐte┝t Ioﾏpaヴed to a Ihaヴt appeaヴiﾐg ┘ithiﾐ Tuﾏeloげs platfoヴﾏ ┘heヴe the useヴ 

already understands they are exploring their pension investments. There were some really 



useful comments around specific elements of each chart that made interpreting the data 

easier or harder, so I was able to draw on these in developing a final design. In particular, I 

drew out some of the comments about what was difficult to interpret to ensure I could 

address these in the next phase of development. 

Figure 7E: Addressing Data Interpretation Comments 

Comment How this will be addressed 

さ┘ithout aﾐ┞ ﾐuﾏHeヴs to sho┘, I doﾐ't 

understand the cutざ 

Percentages will be added to the sections to 

show the different weightings 

ふthis ┘as alヴead┞ plaﾐﾐed Hut ┘asﾐげt possiHle iﾐ 

the mock-up software) 

さI ┘ould pヴefeヴ a ﾏoヴe siﾏple Ihaヴt 

┘ith %s illustヴatiﾐg the iﾐ┗estﾏeﾐtsざ 

さthe seIoﾐd HuHHles ┘eヴe actually small 

aﾐd haヴd to ヴeadざ 

On smaller sections, the title will not be 

displayed as the text would be too small. Instead, 

an icon and the percentage will be used. The text 

will then appear below the chart when each 

section is hovered over. 

さI fiﾐd the smaller sections harder to 

ヴeadざ 

さI'┗e ﾐo idea ┘hat INDU“T‘IAL“ aヴe? 

Not apparent either what BASIC 

MATE‘IAL“ Ioﾐsists of?ざ 

An additional component will be used to display 

further information below the chart when each 

section is hovered over. This can be used to give 

a short description of each industry type. (The 

current titles use the Industry Classification 

Benchmark so it is not possible to change these 

in the chart.) 

さadditioﾐal iﾐfo oﾐ ┘hat is ﾏeaﾐt H┞ 

various sector names could be useful to 

those less a┘aヴeざ 

さit isﾐ't Ioﾏpletel┞ Ileaヴ aHout theヴe 

Heiﾐg ﾏoヴe suHfuﾐds ┘ithiﾐ suHfuﾐdsざ 

A recommendation will be made that, if this 

chart is integrated, a brief introduction to 

pension structures will be needed in 

accompaniment. 

 

 

 

 



7.2.3 Feedback on Pension Data Preferences 

The final questions on the survey were aimed at answering the first research question, 

けWhat data ┘ould useヴs like to see displa┞ed aHout theiヴ peﾐsioﾐ holdiﾐgs?げ. These 

questions therefore asked the participants what they would like to know about their 

pension and the companies it is invested in. The responses therefore relate less directly to 

the design of the chart but give Tumelo some further data about what their users are 

looking for. I know that the Tumelo team feel that this kind of interactive chart could be 

used to show other aspects of pension data, so this was useful feedback to receive also for 

the future recommendations I will be presenting to them. There were some common 

themes amongst these responses, so I have grouped these and presented them in two 

Bubble Plots. These show the particular industries people want to be able to identify within 

their pension as well as the kind of data they would like to access. The sizes of the bubbles 

relate to the number of times each theme was mentioned.  

Figure 7F: Feedback regarding pension data interests 

 

7.2.4  Conclusions from Research Findings 

Reflecting on the research results, it seems that each style of chart had particular strengths 

and weaknesses. The TreeMap seemed to perhaps be a good demonstration of how sub-

sections make up the whole of their parent section, but in general this was seen as a less 

engaging design and it also scored the weakest in terms of data interpretation. The 



doughnut charts were seen by some as clearer as they found the segment sizes easier to 

interpret and this design scored highest in terms of ease of understanding the pension data. 

This is potentially aided by the fact that this is a chart style people are more familiar with. 

The Bubble Plot scored lower in terms of data comprehension than the Doughnut Chart but 

was the clear leader in terms of visual engagement, particularly evident in the written 

responses. 

I therefore considered what it was I had been most wanting to know from this research and 

that seeﾏed ヴefleIted iﾐ the ヴeseaヴIh ケuestioﾐ けWhat ┗isualisatioﾐ ┘ould He ﾏost eﾐgagiﾐg 

to the ┘idest ヴaﾐge of useヴs?げ. I had particularly wanted to know which design people 

engaged with the most, which seemed to be the Bubble Plot. I was particularly struck by the 

comments that people felt drawn to interact with or explore this design, which is also part of 

the purpose. I therefore felt that using the Bubble Plot and addressing some of the issues 

around data interpretation, as suggested in Figure 7E, would give the best option and would 

reflect the preferences and comments of the research participants. This is therefore the 

design I decided to move forwards with, having presented these findings to the Tumelo 

team and gained their approval of this direction. 

  



Section 8 Product & Implementation 

Drawing on the results of the research, the agreed requirements, and the decisions made in 

consultation with the Tumelo team, I developed a React application that displayed the 

contents of a pension fund in an interactive Bubble Plot chart. The chart offers users the 

ability to explore their pension structure by clicking on specific bubbles to view the contents 

of specific parts of their pension. This is a React application using the library react-vis to 

build the Ihaヴt Ioﾏpoﾐeﾐt. The iﾐitial desigﾐ, sho┘ﾐ iﾐ the ﾐe┝t seItioﾐ, uses Tuﾏeloげs 

brand colours, to demonstrate how the chart can easily be adapted to company branding. 

8.1 Screenshots of Final Product 

8.1.1 Desktop Layout 

The application created shows an initial chart that displays the top-level data for the 

relevant pension. This shows any investments in companies at this level, grouped by 

industry, as well as any funds nested within this level. This is shown in the first image in 

Figure 8A. All bubbles are then clickable and, if industry categories are clicked, a list view will 

appear showing the companies within that industry (as seen in the last image). If one of the 

nested funds is clicked, the chart transitions into a new chart (the first chart slides out of 

view to the left and the new one slides in from the right). An example of this is shown in the 

second and third images, where a new chart is loaded with the data for the contents of Fund 

ヱ aﾐd theﾐ foヴ “uHfuﾐd ヱ. The けHヴeadIヴuﾏHsげ, oヴ the ヴoute taken by the user, are shown in 

the titles at the top which show the user which level of the pension fund they are currently 

┘ithiﾐ, iﾐIヴeasiﾐg the けusaHilit┞げ of the featuヴe ふCa┗aﾐo & MICall ヱΓΑΑ, p.ヱンヶぶ. The iﾏages 

below show the progression as the user takes one particular route through the data, namely 

IliIkiﾐg fiヴst oﾐ Fuﾐd ヱ, theﾐ oﾐ “uHfuﾐd ヱ, theﾐ oﾐ けTechnologyげ, which then displays a list 

of the companies within that industry in that level of the pension.  

  



Figure 8A: Screenshots of Dashboard View 
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8.1.2 Mobile Layout 

The mobile version of the chart works in a similar way to the desktop version but the 

component below the chart has been adapted so that it appears on the first click of a 

bubble, as there is no hover state on a mobile. The transition to a new chart is also adapted 

to happen if the bubble is clicked a second time. To avoid bubbles being too small to view on 

the mobile screen used in portrait mode, this version loads two separate charts, stacked 

┗eヴtiIall┞, foヴ the けIﾐ┗estﾏeﾐts H┞ Iﾐdustヴ┞げ aﾐd the けNested Fuﾐdsげ at eaIh le┗el, as sho┘ﾐ 

below. 

Figure 8B: Screenshots of Mobile View (Showing the user clicking on Fund 1, then Subfund 

1) 

 

 

 

 

 

 

 

 



Figure 8C: Screenshot of List View on Mobile 

 

8.2 Search Function  

The chart also offers a search function for users to locate specific company within their 

pension. The search updates dynamically as the user types and displays a list of the 

companies whose names include their input. This is beyond the agreed core functionality of 

a Minimum Viable Product but is an important additional feature that came out of 

requirements scoping. Aﾐ additioﾐal featuヴe is that the seaヴIh ヴesults iﾐIlude けHヴeadIヴuﾏHsげ 

for each item, as a company may appear in several funds within the pension. This allows 

users to see where each occurrence of a company is situated and to navigate to those layers 

of the fund easily. 

Figure 8D: Screenshot of Search Results 

 

8.3 Data Structure & Data Conversion 

8.3.1 Initial phase, self-constructed data 

To create the chart, I initially used a sample data set that I wrote, to enable me to build a 

prototype. This data set took the form of objects for each company included in the pension 

fund. A sample of this data is shown below. 

 

 



Figure 8E: Sample data created by the author 

 

I then had to draw in this data and convert it into a format that could be used by the react-

vis library. This was done via one specific React component, the TreeMapChart component 

whose purpose is to pull in the data in the original format shown above and to convert it 

into the format needed for the react-vis library. It does this by iterating through the 

investments in specific companies and pulling out the relevant information such as title and 

amount (ie. the percentage invested in a particular company). It then converts these into the 

ヴele┗aﾐt foヴﾏat usiﾐg the けIﾐ┗estﾏeﾐtDataげ foヴﾏula. As paヴt of this foヴﾏula, data is passed 

to aﾐ additioﾐal ‘eaIt Ioﾏpoﾐeﾐt, けBuHHleCoﾐteﾐtげ, ┘hiIh geﾐeヴates the laHels foヴ the 

bubbles (with an icon, title and percentage in).  

The Iode foヴ the けIﾐ┗estﾏeﾐtDataげ foヴﾏula, ┘hiIh Ioﾐ┗eヴts the data, aﾐd its usage, is shown 

Helo┘. This seItioﾐ of Iode is also a deﾏoﾐstヴatioﾐ of soﾏe of MICallげs “oft┘aヴe Qualit┞ 

Criteria, as using a formula to extract the functionality of creating the necessary data for 

each investment, creates a reusable piece of code that is then called multiple times within 

the code sho┘ﾐ iﾐ Figuヴe ΒF, as the data is iteヴated o┗eヴ usiﾐg the foヴﾏula けfoﾐt“izeCheIkげ. 

け‘eusaHilit┞げ, defiﾐed as け┘ill I He aHle to ヴesuse soﾏe of the soft┘aヴe?げ aloﾐg ┘ith 



けﾏaiﾐtaiﾐaHilit┞げ, ┘hiIh ヴelates to the effoヴt ヴeケuiヴed to けloIate aﾐd fi┝ aﾐ eヴヴoヴげ ふCa┗aﾐo & 

McCall 1977, p.136-7), are both improved by code being made more readable code through 

extracting code into a reusable function. 

Figure 8F: Investment Data formula and data array generation 

 

OﾐIe aﾐ aヴヴa┞ of data iteﾏs iﾐ the Iuヴヴeﾐt foヴﾏat has Heeﾐ Iヴeated foヴ Hoth the けDiヴeIt 

Iﾐ┗estﾏeﾐtsげ aﾐd け“uHfuﾐdsげ gヴoupiﾐgs, the TヴeeMapChaヴt Ioﾏpoﾐeﾐt theﾐ adds these t┘o 

arrays into a data structure that matches that required by the react-vis library. This can be 

seen in Figure 8G. 

 



Figure 8G: Converting the data into the format for the react-vis library 

 

8.ン.ヲ SeIoﾐd phase, iﾏpoヴtiﾐg data fヴoﾏ Tuﾏeloげs API 

Having created my own sample data in order to build a working prototype, I then wanted to 

iﾏpoヴt data fヴoﾏ the foヴﾏat used H┞ Tuﾏeloげs API, iﾐ oヴdeヴ to eﾐsuヴe gヴeateヴ IoﾏpatiHilit┞. 

I ┘as gi┗eﾐ a set of saﾏple data, ┘hiIh is the data used foヴ Tuﾏeloげs deﾏo MeﾏHeヴ 

Dashboard. Currentl┞, Tuﾏeloげs APIs do ﾐot ha┗e eﾐdpoiﾐts that pヴoduIe hieヴaヴIhiIal data 

showing the funds nested within a pension, so the sample data I was given is aggregated 

data showing the overall percentages invested in each company within the sample pension. 

This meant that I needed to combine this data with some of my own sample data to provide 

examples of nested funds. As shown in Section 8.6, a recommendation for Tumelo resulting 

from this project is that an additional endpoint would need to be created to provide the 

hierarchical data needed to show the structure of a pension fund. 

As I needed to combine the sample data from the API with some of my own sample data, I 

decided to convert the sample data into the format used in my data, shown in Figure 8E, so 

that these data sets could be combined. I used the API data to populate the investments 

within the Top Level of the pension for my prototype. Once the data conversion was done, 

the results were exported into my sample data file and combined into that data set. 

 



In processing the data from Tumelo, I needed to generate for each company: 

• a uﾐiケue けidげ 

• a けtitleげ 

• aﾐ けaﾏouﾐtげ ふpeヴIeﾐtage the┞ ヴepヴeseﾐtぶ 

• a けpaヴeﾐtげ, this Ioﾐtaiﾐs the id of the paヴt of the peﾐsioﾐ the┞ sit ┘ithiﾐ. Iﾐ this Iase, 

this id for the industry grouping the company falls within, within the Top Level of the 

pension. 

• a けt┞peげ, ┘hiIh iﾐ ﾏ┞ data is eitheヴ けDiヴeIt Iﾐ┗estﾏeﾐtsげ oヴ けNested Fuﾐdsげ to sho┘ 

which of these categories this data sits within. As all of the sample data related to 

investments in compaﾐies, aﾐd ﾐot fuﾐds, the ┗alue foヴ this pヴopeヴt┞ ┘as けDiヴeIt 

Iﾐ┗estﾏeﾐtsげ iﾐ all Iases. 

The ﾏost Ioﾏple┝ aspeIt of this data Ioﾐ┗eヴsioﾐ ┘as deteヴﾏiﾐiﾐg the けpaヴeﾐtげ, ┘hiIh heヴe 

related to the industry grouping for each company. This is because the industry is not given 

in the title form used by Tumelo (eg. Industrials / Consumer Goods), but is rather 

determined from an industry code. These codes are also not part of the initial data set and 

ha┗e to He aIIessed ┗ia a Iall to oﾐe of Tuﾏeloげs APIs, usiﾐg the unique IDs for the 

Ioﾏpaﾐies. As I doﾐげt ha┗e aIIess to this, oﾐe of the Tuﾏelo teaﾏ ﾏade a Iall to the API aﾐd 

provided me with another data set that included the ID and industry code for each 

company. I then used this data set to map the codes as a new property into the object for 

eaIh Ioﾏpaﾐ┞ ┘ithiﾐ the dataset. I ┘as also gi┗eﾐ aIIess to Tuﾏeloげs Git repository for their 

Member Dashboard, which includes a component that converts industry codes into the 

currently used industry titles. This code is written in Typescript but, drawing on knowledge 

of Javascript and Java (which helped with the object-oヴieﾐted appヴoaIh aﾐd けt┞pedげ ﾐatuヴe 

of Typescript), I was able to read through this code, determine the relevant conversions and 

draw on this code to create a switch statement that converted industry codes into titles. 

Some IDs did not seem to be found within the dataset that mapped IDs to codes, which led 

ﾏe to Iヴeate aﾐ けOtheヴげ Iategoヴ┞ foヴ Ioﾏpaﾐies that Iould ﾐot He assigﾐed aﾐ iﾐdustヴ┞ 

grouping due to incomplete data. The data import and conversion were successful, and the 

chart updated to include this data without issue.  

 



Figuヴe 8H: Saﾏple of Tuﾏeloげs deﾏo data 

 

 

 

 

 

 

 

 

 

 

Figuヴe 8I: Saﾏple of Iode that Ioﾐ┗eヴts Tuﾏeloげs data iﾐto the ヴeケuiヴed foヴﾏat 

 

 

 

 

 

 

 

 

 

 

 



8.4 Areas of Complexity 

The TreeMapChart component, used to do the data conversion shown in Section 8.3.1, is 

also where the code for a number of the more complex design features of the chart exists. 

This is because this component is where individual investments are iterated over and turned 

into the current data format, and certain aspects of styling relate to the size of each 

individual bubble, such as the font size, the colour shade of the bubble and the text colour – 

which is black or white depending on the colour shade of the bubble (code adapted from 

Paliath 2011). These design aspects therefore need to be calculated based on the data for 

each bubble as this is generated. The font size for each bubble, for example, in generated in 

response to the diameter of the bubble. This depends also upon the screen width as the 

HuHHles Ihaﾐge iﾐ size iﾐ ヴespoﾐse to the sIヴeeﾐ size, e┝Iept that the Ihaヴtげs Ioﾐtaiﾐeヴ has a 

maximum width so above a certain screen size it remains the same size.  

8.4.1 Font Size 

In order to make the font size change dynamically with the screen size, a formula is used to 

calculate a number based on the screen width, which is then multiplied by the square root 

of the percentage the bubble represents (as this is directly proportional to the area of the 

bubble, making the square root directly proportional to the diameter). The formulas for 

calculating this are shown in Figure 8J.  

Figure 8J: Calculating font size

 



8.4.2 Colour Shades 

As explained in Section 7.1.2.1, I decided to use colour shades rather than different hues to 

distinguish the bubbles and it was also decided that these should be able to be based on the 

branding colours of individual client companies. These shades are therefore generated using 

a formula that takes in a hex code and a decimal and generates a lighter shade (depending 

on the decimal) of the original colour (Trizkit 2019). Two arrays of shades are generated 

fヴoﾏ this foヴﾏula, oﾐe to He used foヴ the Iolouヴs of the けDiヴeIt Iﾐ┗estﾏeﾐtsげ HuHHles aﾐd 

oﾐe foヴ the けNested Fuﾐdsげ HuHHles. These aヴe stoヴed ┘ithiﾐ the Ioﾐte┝t file foヴ the 

application so that this array of shades can be accessed here in the TreeMapChart 

component, as shown below (the arrays are called using ctx.directInvestmentBubbles and 

ctx.subfundsBubbles respectively). 

The colours for the bubbles and their fonts are also generated here, as these relate to the 

size of each investment. Once the data for each investment is converted into the correct 

format and added to the data arrays, these are ordered by percentage size and then colour 

grades are added in order, meaning that shades get progressively lighter as the percentages 

get lower (and the bubbles get smaller). This provides another pointer to the respective 

proportions that each bubble represents, making the data easier to interpret on the chart, 

and addressing some of the points highlighted in the user research. This also draws on some 

of the literature-based research that suggested use of colour shades as opposed to hues 

offers greater accessibility for those with colour blindness (see Section 4.2.3). The formula 

that assigns colours to bubbles is shown below and provides another example of using 

foヴﾏulas to a┗oid Iode ヴepetitioﾐ aﾐd to iﾐIヴease けヴeusaHilit┞げ ┘ithiﾐ the soft┘aヴe ふCa┗aﾐo & 

McCall 1977, p.137). 

Figure 8K: Adding colours to bubbles 

 



8.4.3 Other complex design features 

As well as calculating the font size and colour shades, the TreeMapChart component also 

loads a label for each bubble which generates the relevant icon, title and percentage for 

each bubble. The label is a separate component called BubbleContent and the icon itself is 

another component, Icon, which checks the title of the industry and loads the relevant 

image. The BubbleContent component also performs a check on the font size and, if this is 

below a certain size, loads only the icon and percentage to prevent loading small, illegible 

titles. 

These design features added complexity to the software design but also ensured higher 

quality in terms of end result. Specifically, these features were aimed at increasing the 

けusaHilit┞げ ふCa┗aﾐo & MICall ヱΓΑΑ, p.ヱンヶぶ of the fiﾐal pヴoduIt H┞ ﾏakiﾐg the titles ﾏore 

readable and by using icons as a visual aid to make the industry groupings easier to 

iﾐteヴpヴet. The ﾐeed foヴ these けusaHilit┞げ featuヴes ┘hiIh ヴeduIe the けeffoヴt ヴeケuiヴed to … 

opeヴate … aﾐd iﾐteヴpヴet output of a pヴogヴaﾏげ ┘as highlighted thヴough the huﾏan research 

element of this project where participants found smaller text hard to read and found 

industry titles hard to interpret in isolation (see Section 7.2.2). 

8.5 React features 

8.5.1 Extracting Components 

Using React involves creating components that can be used to build other elements within a 

page. Oﾐe of the stヴeﾐgths aﾐd puヴposes of this ﾏodel is that it Iヴeates a けpalette of 

ヴeusaHle Ioﾏpoﾐeﾐtsげ ふ‘eaItJ“, ヲヰヲヱぶ. This ﾏeaﾐs that ┘heﾐ Huildiﾐg Ioﾏpoﾐeﾐts, itげs 

important to consider modularity and whether aspects of a component can be extracted 

into smaller components that might be able to be re-used. けA good ヴule of thuﾏH is that if a 

paヴt of ┞ouヴ UI is used se┗eヴal tiﾏes … oヴ is Ioﾏple┝ eﾐough oﾐ its o┘ﾐ … it is a good 

candidate to be extracted to a sepaヴate Ioﾏpoﾐeﾐtげ ふ‘eaItJ“, ヲヰヲヱぶ. “epaヴatiﾐg 

fuﾐItioﾐalit┞ iﾐto Ioﾏpoﾐeﾐts iﾐIヴeases けヴeusaHilit┞げ H┞ iﾐIヴeasiﾐg the けe┝teﾐt to ┘hiIh a 

pヴogヴaﾏ Iaﾐ He used iﾐ otheヴ appliIatioﾐsげ as siﾏpleヴ Ioﾏpoﾐeﾐts Iaﾐ He used agaiﾐ ┘ithiﾐ 

the existing system and imported into others. This also aids maintainability as it makes each 

Ioﾏpoﾐeﾐtげs fuﾐItioﾐalit┞ Ileaヴeヴ, ﾏakiﾐg it easieヴ foヴ futuヴe useヴs to けloIate aﾐd fi┝ aﾐ 

eヴヴoヴげ ┘ithiﾐ the s┞steﾏ ふCa┗aﾐo & MICall ヱΓΑΑ, p.ヱンヶぶ. 



One example of this within this project was that initially I had created the content for the 

bubbles within the TreeMapChart component shown above. However, this component 

already has a fairly complex function in re-ordering the data for the chart. I therefore 

extracted the functionality for creating the labels for individual bubbles into a separate 

component called BubbleContent and then again extracted the specific functionality for 

loading the correct icon for each bubble into another component called Icon. 

I have included the BubbleContent code below as an example of how extracting components 

can create simpler, reusable components. This component simply loads the relevant icon, a 

title if needed (this depends on the size of the bubble) and a percentage into a label for the 

bubble. 

Figure 8L: BubbleContent component 

 

 

 

 



8.5.2 Hooks 

The puヴpose of ‘eaIt hooks is けto let ┞ou use state aﾐd otheヴ ‘eaIt featuヴes ┘ithout ┘ヴitiﾐg 

a Ilassげ ふ‘eaItJ“, ヲヰヲヱぶ, offeヴiﾐg fuﾐItioﾐalit┞ that pヴe┗iousl┞ ヴeケuiヴed the use of Ilasses. 

Three main React hooks are used within this project to enable the use of these advanced 

functionalities, these are useState, useContext and useEffect. Each is described in more 

detail below with an example of their usage within this application. 

useState 

useState is used in a number of places within the application and provides a means of 

updating certain components based on, for example, user interaction with the platform. For 

example, State is used to record the previous colour of a bubble during its hover state and to 

reset this when the bubble is no longer hovered over.  

A State is created to record and update the previous colour, as seen in Figure 8M. 

Figure 8M: Use of useState

 

This is then used in the onLeafMouseOver and onLeafMouseOut functions to record the 

colour of the bubble when the hover state begins and then to reset it to this once the hover 

state ends. 

Figure 8N: Use of State within functions 

 



useContext 

 

useContext provides a way of updating certain variables and making them available to as 

many components as needed within the application, without having to pass these as props 

between individual components. In this application, the context holds variables such as the 

colour shades for the bubbles and the breadcrumbs to show which bubbles have been 

clicked on. These variables can then be updated and accessed by various components, as the 

o┗eヴaヴIhiﾐg App Ioﾏpoﾐeﾐt is ┘ヴapped iﾐ a Ioﾐte┝t さPヴo┗ideヴざ. Usiﾐg Ioﾐtext in this way 

also allows functions to be defined and passed to the context via the Provider, allowing 

these to then be accessed and called in various components within the application.  

For example, a function is created to handle clicks to individual bubbles: 

Figure 8O: bubbleClickHandler function 

which is passed to the context via the Provider: 

Figure 8P: Context Provider 

This function is then callable in other components, such as in the component that creates 

the Bubble Plot, where it is called withiﾐ a fuﾐItioﾐ けoﾐLeafCliIkげ that is Ialled ┘heﾐ 

individual bubbles are clicked on.  



Figure 8Q: onLeafClick function 

 

useEffect 

 

The useEffeIt hook allo┘s ┞ou to けtell ‘eaIt that ┞ouヴ Ioﾏpoﾐeﾐt ﾐeeds to do soﾏethiﾐg 

after render. React will ヴeﾏeﾏHeヴ the fuﾐItioﾐ ┞ou passed ふ┘eげll ヴefeヴ to it as ouヴ さeffeItざぶ, 

aﾐd Iall it lateヴ afteヴ peヴfoヴﾏiﾐg the DOM updatesげ ふ‘eaItJ“ ヲヰヲヱぶ. Iﾐ this appliIatioﾐ 

useEffect is used to record the screen width (using State) each time the screen is resized 

(Keohan 2019). This allows this width to be used to calculate font size using the 

calculateFontSizeMultiplier function seen below.  

 

Figure 8R: Use of useEffect 

 

  



8.6 Recommendations for Future Development 

Oﾐe of the e┝peIted Heﾐefits fヴoﾏ this pヴojeIt ┘as けA set of recommendations for further 

de┗elopﾏeﾐt of this pヴojeItげ ふsee “eItioﾐ ンぶ. This e┝peItatioﾐ ┘as set iﾐ ヴeIogﾐitioﾐ that 

there would be requirements that were scoped, and suggestions from the user research, 

that could not be fully addressed within the timescale of this project.  

Future Development Recommendations: 

1. When the chart is integrated, it will need an introduction or instructions so that users 

understand what is being displayed and how to use the feature, as highlighted in the 

user research (see Section 7.2.2). 

2. In order to access hierarchical data that shows the nesting of funds within a pension, 

Tuﾏeloげs API ┘ill ﾐeed e┝teﾐdiﾐg to iﾐIlude eﾐdpoiﾐt to foヴ ヴetヴie┗iﾐg this foヴﾏat of 

data. 

3. Descriptions for the industry groupings should be included in the on-hover 

desIヴiptoヴ, aﾐd the possiHilit┞ of offeヴiﾐg ﾏoヴe detailed data aHout the Ioﾏpaﾐiesげ 

specific area of industry / products should be explored – so that users could search 

for some of the things they said were important to them eg. tobacco. 

4. The chart could be adapted to offer additional data such as geographical location of 

companies, or voting data that would be of relevance to Fund Managers and Pension 

Trustees 

 

  



Section 9: Analysis  

9.1 Success of the project 

The final product meets all of the specified requirements for a Minimum Viable Product (as 

set out in Section 6.3). It also offers many of the additional features that were identified as 

being lower priorities but to be added if time allowed (Section 6.3). Specifically, the system 

offers a search function for users to locate specific companies within their pension (point 7, 

“eItioﾐ ヶ.ンぶ, it iﾏpoヴts data fヴoﾏ the foヴﾏat e┝poヴted H┞ Tuﾏeloげs APIs ふpoiﾐt Γ, “eItioﾐ 

6.3) and it offers two different suitable layouts for desktop and mobile use (point 10, Section 

ヶ.ンぶ. The ﾏaiﾐ ヴeケuiヴeﾏeﾐt that hasﾐげt Heeﾐ addヴessed heヴe, theヴefoヴe, is the fuﾐItioﾐalit┞ 

to toggle between different layouts or data attributes, such as updating the chart to show 

companies by geographical location rather than industry (point 8, Section 6.3). There are a 

fe┘ ヴeasoﾐs ┘h┞ this ヴeケuiヴeﾏeﾐt hasﾐげt Heeﾐ pヴioヴitised.  

Firstly, it was felt by the Product Owner that toggling between different chart styles was not 

of particularly high value but that toggling between different aspects of data might be 

valuable, particularly to Fund Managers and Pension Trustees. Secondly, whilst toggling 

between charts might have been relatively simple to include, toggling between different 

data aspects was less so and time constraints meant that this was not able to be addressed 

within the project timeframe. Lastly, the Tumelo team are still scoping what functionality 

might be most useful for Fund Managers and Pension Trustees accessing the Stewardship 

Dashboard so adapting this chart to present different data will be more relevant once this 

feedback has been collected. 

As well as meeting these requirements, the system also offers some additional functionality. 

In particular, one take home from the user research, as well as conversations with the 

Tumelo team, was that the industry grouping titles currently used (eg. Industrials / 

Consumer Goods) are not necessarily easy to understand. As these are the Industry 

Classification Benchmark groupings and are not easy to change, I felt that some further 

description might be the best way to mitigate this issue. Therefore, I added a component 

that appears below the chart which displays the percentage and industry title (or nested 

fund title) when the bubbles are hovered over, on desktop view, or clicked on, on mobile 

view. This could offer further description of these categories and provides a way of 



displaying the titles for smaller bubbles, as below a certain font size only icons and 

percentages show in the bubbles. I did not add the industry descriptors myself, as this would 

require further work by those more familiar with these groupings to determine how to 

describe them. The added component, however, provides a means of providing such 

information.  

9.2 Testing 

9.2.1 Unit Testing 

The modular nature of React makes unit testing relatively easy as it allows you to create a 

number of components, each with reasonably limited functionality. It then becomes simple 

to IheIk ┘hetheヴ eaIh peヴfoヴﾏs its e┝peIted fuﾐItioﾐalit┞, as Agaヴ┘al states, けWheﾐ oﾐl┞ 

one function is addressed by a component, the number of test cases is reduced and errors 

Iaﾐ He ﾏoヴe easil┞ pヴediIted aﾐd uﾐIo┗eヴedげ ふAgaヴ┘al ヲヰヱヰ, p.ヱヶΑぶ. This uﾐit testiﾐg ┘as 

performed as each component was developed, in line with Agile practices, rather than at the 

end of the development process, and was undertaken by myself, through verifying that each 

component once built performed its expected function.  

To assist with this, I developed some automated tests using react-testing-library, which I 

used to create けsﾐapshotsげ of ┘hat the e┝peIted output HTML of Ioﾏpoﾐeﾐts ┘as. If 

changes are made to the code that cause the rendered HTML to no longer match this 

snapshot, the test will fail. This provides a means of identifying whether updates to the code 

have caused components to stop performing as expected, and the snapshot can then be 

updated if it is decided that this newer version of HTML output is now the expected 

ヴeﾐdeヴiﾐg. Aﾐ e┝aﾏple of a test file foヴ the けIIoﾐげ Ioﾏpoﾐeﾐt is sho┘ﾐ iﾐ Figuヴe ΓA. 

 

 

 

 

 

 



Figure 9A: Test file foヴ けIIoﾐげ Ioﾏpoﾐeﾐtげ 

 

9.2.2 Integration Testing 

けThe pヴiﾏaヴ┞ oHjeIti┗e of iﾐtegヴatioﾐ testiﾐg is to test the ﾏodule iﾐteヴfaIes iﾐ oヴdeヴ to 

ensure that there are no errors in the parameter passing, when one module invokes another 

ﾏodule.げ ふAgarwal 2010, p.167). Within my React application, there are groupings of 

components that are used together to create certain parts of the system. For example, the 

InvestmentsList component which creates the list of companies returned when the search 

bar is used, or an industry grouping is clicked, invokes an InvestmentItem component, which 

in turn calls a ListBreadcrumbs component. These groupings of components required 

integration testing to ensure no errors occurred during the interface between individual 

components. Taking the InvestmentsList example, this meant ensuring that the list loaded 

and correctly displayed all InvestmentItems, and that these in turn displayed the correct 

ListBreadcrumbs. In a similar way to unit testing, this was performed by myself throughout 

the development process by verifying that these smaller systems performed their 

functionality, and was assisted through the use of automated tests which verified that these 

composite components loaded as expected. An example is shown in Figure 9B, where the 

test IheIks a けsﾐapshotげ of a Ioﾏpoﾐeﾐt that Ialls aﾐotheヴ Ioﾏpoﾐeﾐt, testiﾐg this 

integration. 

 

 

 



Figure 9B: Test file foヴ けBuHHleCoﾐteﾐtげ Ioﾏpoﾐeﾐt, ┘hiIh Ialls the けIIoﾐげ Ioﾏpoﾐeﾐt 

 

9.2.3 System Testing 

As importing data from Tuﾏeloげs API happeﾐed to┘aヴds the eﾐd of the pヴojeIt, this 

provided a means of testing the system. The data I was provided with is that used for a 

demo Member Dashboard platform Tumelo have developed, so once I had imported this 

data I was able to compare the results in my chart to the demo platform. This enabled me to 

verify that companies were appearing within the correct industry groupings, and that 

companies were not being missed out.  

In addition, I tested some key aspects of the system using automated testing. For example, 

one key output on the display is the percentages, which also determines the size and colour 

of the associated bubbles. I therefore selected the formula that calculates this percentage as 

an important aspect to test and created a test file to verify its output (see Figure 9C). I 

created a set of test data that contained a smaller sample of the data from the API to enable 

me to check expected outputs more easily. In addition, I created a continuous integration 

pipeline that automatically ran these tests on every push to Gitlab to ensure that any 

changes to the system were checked against these tests. A screenshot of the .yml file for this 

pipeline is shown in Figure 9D. 

 



Figure 9C: Test file for calculateTotal formula 

 

Figure 9D: CI pipeline created using a .yml file 

 



As well as ensuring the application worked effectively, I also checked aspects of the design 

as a central theme for this project was to produce something engaging and user-friendly. For 

example, I demonstrated the systeﾏ to oﾐe of Tuﾏeloげs desigﾐeヴs ┘ho ga┗e soﾏe feedHaIk 

on aspects of the design, which led, for example, to changing titles on the bubbles to bold 

font and using a suitable icon for nested funds. I also sought to ensure the use of colour was 

working effectively on different machines, as use of colour was a key aspect of the design. I 

loaded the chart application on my university laptop, my Tumelo macbook and a personal 

laptop and also viewed in on two different monitor screens, to ensure the colours and 

colour grades appeared correctly on all of these screens. Results were positive and colour 

did not seem to be affected by use on different machines.  

Tumelo testing - User acceptance 

As this project is particularly focused on the user and their experience, I decided to use User 

Acceptance Testing to verify that the user experience was as expected. As Cohn summarises, 

けAIIeptaﾐIe testiﾐg is the pヴoIess of ┗eヴif┞iﾐg that stoヴies ┘eヴe de┗eloped suIh that eaIh 

works exactly the way the customer team expected it to ┘oヴkげ ふCohﾐ ヲヰヰヴ, Chapteヴ ヱぶ. This 

also provided a means to ensure the product met the initial requirements and that the 

Tumelo team were happy with the results. I therefore created a list of tests for the system, 

which correlated to the completed requirements, and asked a member of the team to carry 

them out.  

These were: 

Figure 9E: Tests mapped against Requirements 

Requirement Test(s) 

1. View the top level of their pension 

investments in a visual form 

Test 1: Load application, this should display a 

Bubble Plot chart showing the data for the 

Top Level of a sample pension. 

2. Explore the structure in an interactive 

way, viewing contents of nested 

funds and the companies invested in 

at any particular layer 

Test ヲ: CliIk oﾐ けFuﾐd ヱげ – this should load a 

new chart with the data for the contents of 

Fund 1. 



Test ン: CliIk oﾐ け“uHfuﾐd ヱげ – this should load 

a new chart with the contents of Subfund 1. 

3. Understand the current context of 

the chart they are viewing within the 

overall fund 

Test 4: Above the chart should be 

けHヴeadIヴuﾏHsげ, titles sho┘iﾐg the la┞eヴs ┞ou 

have traversed through so far. Within 

“uHfuﾐd ヱ, this should displa┞ さTop Layer > 

Fuﾐd ヱ > “uHfuﾐd ヱざ 

4. Traverse through the structure to 

explore the structure of other layers / 

subfunds 

Test ヵ: Usiﾐg the けHヴeadIヴuﾏHsげ iﾐ the titles 

aHo┗e the Ihaヴt, IliIk oﾐ けTop Layerげ. This 

should return you to the initial chart showing 

the Top Layer of the pension. 

5. View the specific companies within 

any groupings (eg. by industry) at any 

level of the fund 

Test 6: Within the Top Layer of the pension, 

IliIk oﾐ the HuHHle titled けIﾐdustヴialsげ, this 

should load a list view showing the companies 

within this industry contained in the Top 

Layer of the pension (starting with Sony, 

Keyence, Relx). 

6. A write-up of the project, with 

recommendations for further 

development to the feature to be 

presented to Tumelo 

Not included – this will be tested via 

submission of recommendations to the 

Product Owner. 

7. Search to locate specific companies 

within their pension and view where 

they appear within the structure 

Test 7: Use the search bar at the top of the 

page to t┞pe さTotざ, this should load a list of 

companies whose names include this text, 

ﾐaﾏel┞ さTotalざ, ┘hiIh appeaヴs t┘iIe ┘ithiﾐ 

the peﾐsioﾐ, so is listed t┘iIe, aﾐd さTOTOざ. 

8. Import data in the format exported 

fヴoﾏ Tuﾏeloげs iﾐteヴﾐal APIs 

Test 8: Delete search text to return to 

けIﾐdustヴialsげ. Load Tuﾏeloげs deﾏo dashHoaヴd. 

Compare list of companies within chart to 

those iﾐ the けIﾐdustヴialsげ list oﾐ the deﾏo 



 

Each of these tests were turned into test cases that could then be used to verify that the 

system met its requirements. These tests were carried out by the Product Owner for this 

pヴojeIt, Tuﾏeloげs “olutioﾐs AヴIhiteIt. The ヴepoヴts fヴoﾏ this testiﾐg Iaﾐ He seeﾐ in Appendix 

4, which show that the system passed all tests, showing that it meets the given 

requirements for a Minimum Viable Product and most of the additional requirements, as 

described in Section 9.1. 

Tumelo Feedback 

The team at Tumelo have been extremely pleased with the results of this project and a 

written report from the Product Owner is included in Appendix 5. A summary quote from 

that report is included below, demonstrating the positive reception this project has received 

at Tumelo and the way it has highlighted the potential of visually engaging, interactive, data 

visualisation to address some of their business needs. 

さDuヴiﾐg the Iouヴse of the pヴojeIt Heleﾐ IoﾏﾏuﾐiIated pヴoaIti┗el┞ aﾐd ヴegulaヴl┞ ┘ith the 

Tumelo team and she presented her work several times to the whole team as part of our 

fortnightly sprint demo ceremonies. Without exception the feedback from the team on both 

her designs and implementation was hugely enthusiastic, with several team members 

suggesting news ways to incorporate her ideas into a range of product areas. 

As it dヴa┘s to its IoﾐIlusioﾐ, Heleﾐげs pヴojeIt has Heeﾐ e┝tヴeﾏel┞ suIIessful fヴoﾏ Tuﾏeloげs 

perspective, in no small part due to the technical, organisational and communication skills 

Helen has demonstrated. The prototype implementation uses real data wherever practical. 

platform to check these are matching 

company listings. 

9. Offer a suitable, and potentially 

different, chart style for both mobile 

and desktop use 

Test Γ: CliIk oﾐ けTop Layerげ ┘ithiﾐ the 

breadcrumbs to return to this layer. Load the 

chart in mobile format using the relevant 

browser tool. This should show two charts, 

stacked vertically, one showing the Direct 

Investments and one showing the nested 

funds.  



It ┘oヴks fla┘lessl┞ aﾐd looks faﾐtastiI oﾐ Hoth ﾏoHile aﾐd desktop Ilieﾐts. Heleﾐげs atteﾐtioﾐ 

to detail and openness to push beyond her previous knowledge has delivered some really 

nice UX features such as animation, auto-scaling icons and the graceful handling of long text 

in a mobile environment. 

The project has met all of the criteria we set out at the start, and yet presented something 

totally new and novel in its approach that we had not considered until Helen presented the 

ideas. As a result I fully expect our product team to incorporate the key concepts, and 

perhaps even elements of the prototype implementation into a future version of our 

pヴoduIt.ざ ふ“liﾐgsH┞ ヲヰヲヱ, ヲΑth Sept). 

  



Section 10: Conclusions  

This project offers a number of key achievements, most notably: 

• Through extensive review of relevant literature and projects, suitable chart styles that 

effectively portray hierarchical and categorical data have been identified, as well as key 

principles of effective Data Visualization. 

• Thヴough a suヴ┗e┞ ┘ith iﾐdi┗iduals fヴoﾏ Tuﾏeloげs taヴget useヴ gヴoup, desigﾐ optioﾐs ha┗e 

been compared and feedback gained on the most engaging design and how to improve 

the readability of the chart. 

• Drawing on this user feedback, a Bubble Plot chart has been designed and implemented 

as aﾐ iﾐteヴaIti┗e ‘eaIt appliIatioﾐ that pヴeseﾐts a useヴげs peﾐsioﾐ data iﾐ a ┗isuall┞-

engaging way. 

• The application offers the core functionality expected for a Minimum Viable Product as 

well as most additional requirements, as demonstrated in the User Acceptance Testing 

in Section 9. 

• The application received positive feedback from the Tumelo team and gained User 

Acceptance, see Appendix 4 and Appendix 5. 

What would I have done differently: 

10.1 User Research Timeline 

Alongside these successes, there are also aspects that could have been done differently that 

offer points of learning for future projects. In particular, there were some timing-related 

issues that could have made the project smoother. The first of these related to the human 

research element of the project and the need to comply with processes of the company as 

well as those of the university. The university has clear processes that govern research 

projects, which include gaining approval from the relevant ethics committee prior to 

beginning such a project. Tumelo also have clear procedures when it comes to user research 

and use an external agency, People for Research, to find participants and organise user 

testing.  

The advantages to involving People for Research are that this removes the requirement to 

find participants and, more importantly, they are able to source participants according to 



specific criteria (see Section 7.2). Another advantage is that using People for Research is in 

line with Tuﾏeloげs pヴaItiIe aﾐd theヴefoヴe the ヴesults of the ヴeseaヴIh aヴe ﾏoヴe likel┞ to He 

seeﾐ as iﾐfoヴﾏati┗e H┞ the Ioﾏpaﾐ┞げs teaﾏ. However, this meant that combining the length 

of time to get ethical approval from the university with the lead time for People for 

Research, the research element of the project ended up being projected to happen fairly 

late in the timeline. 

The main issue this presented was whether there would be sufficient time to change the 

chart style according to the results of the research in the remaining period, and how much 

meaningful development could be done prior to receiving these results. In some ways there 

is little that could be done about this but perhaps knowing this in advance of the project 

might have meant different decisions could have been made around how to effectively 

make use of the user research element. To address this, I initially considered changing the 

scope of the research to perhaps focus on more specific elements of one of the chart styles, 

or to choose between two options rather than three. This would reduce the number of 

options and would mean I could focus on developing one or two styles prior to conducting 

the research.  

However, as mentioned in Section 6.1.2, a deciding factor was the adoption of react-vis as 

the library for writing the chart. As this library offered the capability to draw all three 

possible designs, the work involved in changing between the three options, based on 

research results, was significantly reduced. On this basis, I decided to keep the original focus 

of the research, and to change the final design based on the results.  

10.2 Importing Data  

Another aspect that could have been smoother was around importing data. Initially, I 

created my own sample data to get a prototype available as soon as possible. I then drew in 

soﾏe saﾏple data fヴoﾏ Tuﾏeloげs API at a lateヴ stage. It ﾏight ha┗e Heeﾐ easieヴ to use 

Tuﾏeloげs data foヴﾏat fヴoﾏ the Hegiﾐﾐiﾐg as this ┘ould ha┗e ﾏeaﾐt ﾏ┞ data Ioﾐ┗eヴsioﾐs 

within the application were set up to use this format as a starting point. However, this would 

have meant more work during the early stages of development and would have delayed the 

ヴelease of a usaHle pヴotot┞pe. Aﾐotheヴ liﾏitatioﾐ to this ┘as that Tuﾏeloげs API Iuヴヴeﾐtl┞ 

only has endpoints that produce flat pension data – ie. aggregated totals for each company 



that do not show the tree structure of nested funds. This means that while I was able to use 

their sample data to populate the investments in the top level of the pension fund, I was not 

able to generate sample nested funds from it.  

Rather than moving wholly to importing data from the format used by the API, therefore, I 

had to combine this with my own sample data for nested funds. I therefore imported 

Tuﾏeloげs saﾏple data iﾐto the foヴﾏat of ﾏ┞ saﾏple data, to combine it with the nested 

funds data, prior to then adapting this into the format for the React library react-vis (used to 

generate the charts). I could have missed out this middle step if a sample data set with 

nested funds was available, as I could then have drawn straight from that format into the 

data structure needed for react-vis. If the system I have developed is used in future, an 

additioﾐal eﾐdpoiﾐt ┘ill ﾐeed to He Iヴeated foヴ Tuﾏeloげs API, to iﾏpoヴt the hieヴaヴIhiIal data 

that includes how funds are nested within the pension. This is covered in the 

recommendations made to Tumelo for future development of this feature (see Section 8.6). 

10.3 Testing 

Another timing aspect that I would change in future projects is that of automated testing. As 

writing automated tests in React was a new skill to me, this happened later in the project 

than might be ideal, as I was initially learning React and looking to create a prototype. Early 

testing was therefore done manually by verifying the outputs of components was as 

expected. I then decided to learn how to write unit tests for React components and created 

some automated tests. These were used in the later development stages to ensure that any 

changes to code did not impact on the results of these tests and were useful in ensuring 

quality at this stage. However, in future projects, it would be beneficial to build in some 

automated testing sooner to assist with earlier development stages. 

10.4 Design Details 

Some aspects of the final design could be improved with further time. For example, the titles 

that ﾏake up the けHヴeadIヴuﾏHsげ at the top of the Ihaヴt Iould He st┞led to look ﾏoヴe iﾐ liﾐe 

with the overall design. The layout of the page overall could also be improved, such as the 

design and alignment of the search bar. However, these design elements were identified as 

lower priority as, if Tumelo incorporate this feature into their dashboard in future, it would 

sit within a different overall page so elements such as the search bar would need to sit 



within that overall layout. It was therefore felt, by the Product Owner and myself, that these 

were the lowest priority items on the list of possible fixes to the system. 

Contribution to academic/practical/business knowledge: 

This project has contributed to business knowledge within Tumelo by highlighting the 

potential of data visualisations to make pensions data more engaging to their users and 

clients. The interactive nature of the chart has also shown how users can be drawn in to 

explore their pension, adding another way of engaging them with this data. This fits in well 

with the company vision of Tumelo, to give people awareness about using their investments 

as a way of influencing decisions on issues they are concerned about, such as climate 

change, creating a けﾏoヴe sustaiﾐaHle iﾐ┗estﾏeﾐt s┞steﾏげ ふTumelo 2018). On seeing the 

prototype for this project, the Tumelo team identified a number of possible use cases for 

such an interactive data visualisation, including adapting it to show other aspects of data 

that would be of interest to Fund Managers and Pension Trustees (explored in Section 

4.2.1). This shows that the system developed in this project could offer real business value 

to the company. 

As well as contributing to business knowledge for Tumelo, this project has also contributed 

to the wider field of financial data visualisation. As mentioned in Section 4.1, whilst there 

has been some work in the area of finance visualisations, little has been published in the 

specific areas of pensions, especially pertaining to presenting this data to pension holders 

themselves. This project therefore offers a model that can be applied within other pension 

contexts as well as within additional financial settings, particularly where hierarchical and 

categorical data is being interpreted. 

 

  



Section 11: Reflection 

Research Process 

Some of the initial lessons learnt on this project were around research, through completion 

of review of relevant literature and projects. This demonstrated the importance of accessing 

reputable sources and the challenge of finding projects of direct relevance to this piece of 

work. In particular, it was useful to use university resources to ensure quality. Using the 

online library system enabled me to identify sources that were peer-reviewed or had been 

frequently cited by other authors. Lecturers also provided a valuable source of guidance, 

recommending relevant journals and publications, which enabled me to find previous 

projects to draw upon. I was also grateful for access to the Data Visualisation module for 

reading lists and teaching resources that were relevant to this project.  

An additional skill required was to identify sources that would offer value to this project. 

This meant not only identifying reputable sources in relevant fields but also selecting 

amongst these for those that contained the kind of material that was useful. For example, 

sources were not necessarily more helpful if they were from a closer field of work as some 

sources within the field of financial visualisation offer a survey of styles or a model based on 

a specific finance conte┝t, Hut doﾐげt offeヴ ﾏoヴe geﾐeヴal ヴefleItioﾐ oﾐ ┘hat ﾏakes a good 

visualisation. Therefore, more general texts on data visualisation sometimes proved more 

ヴele┗aﾐt, e┗eﾐ if the┞ ┘eヴeﾐげt speIifiI to the fiﾐaﾐIial seItoヴ, as the┞ pヴo┗ided ┗aluaHle 

expertise such as on design and accessibility. 

Project Management 

Another area of learning was in project management and particularly the application of 

Agile processes. One of the great advantages of undertaking this particular project was the 

opportunity to work within a team based at a company and to learn from their particular 

application of Agile methodologies. In particular, the ability to work with a Product Owner 

and to have regular communication with someone representing the business case for the 

project was of real value. One area of learning was how this changes the decision-making for 

the project. In contrast to university projects, the focus for the development became far 

more focused on what was required by the company Tumelo and on the opinions of the 

team on various aspects. For example, Tumelo employ designers who helped with the look 



and feel of the chart. The Product Owner also provided a valuable steer on the priorities for 

the development Sprints.  

This did mean, however, that a learning point was to let go of some of what I might have 

focused on had it been a personal project. I tend to hold myself to high standards so, for 

example, I might have wanted to give more time to perfecting small aspects of the layout 

and design of the application. However, the priority for Tumelo was to develop a working 

prototype that showed the kind of functionality they had envisaged and features such as 

prevention of user errors were prioritised over design. This is also influenced by the fact that 

if the system I have developed is incorporated into their Member Dashboard, it would sit 

within a wider page so its layout would need to adapt to this context anyway. It was a really 

┗aluaHle leaヴﾐiﾐg e┝peヴieﾐIe to de┗elop soﾏethiﾐg foIused oﾐ けIlieﾐtげ ヴeケuiヴeﾏeﾐts aﾐd 

their decision-making, rather than on my own perspective on what would be most valuable.   

Methodology Decisions 

Reflecting upon the methodology chosen, there are a few areas of learning and ways these 

decisions might have been improved. One example is the use of the human research 

element and, whilst this generated useful results, there might have been a different 

approach that might have suited the style of application better. As the system developed in 

this project is an interactive feature, there were some limitations in presenting options for 

this in a survey, and interviews or focus groups where the interactive platform could have 

been shown may have been better. However, had I wanted to consult on different design 

options, this approach would have meant developing three different interactive 

applications, and this did not seem an appropriate use of time within the project. 

Personal Development 

Completing this project provided a valuable skills development opportunity, especially in 

learning React, which was core to the process. This also highlighted areas for continuing 

development, in terms of technical expertise and more broadly. On the technical side, this 

project identified Typescript as a valuable skill, and learning this language will be part of my 

personal development plan going forwards. There are also more advanced features of React, 

such as Redux, that I did not use for this project but would be good areas to develop for 

ongoing use of React.  



The project also required a broader skillset beyond the technical, such as interpersonal skills 

for interacting with a range of Tumelo team members, and project management skills to 

eﾐsuヴe the pヴojeIt ┘as deli┗eヴed oﾐ tiﾏe aﾐd to a suffiIieﾐt ケualit┞, ﾏeetiﾐg Tuﾏeloげs 

requirements. In particular, this included development in my understanding and application 

of Agile pヴiﾐIiples aﾐd ┘oヴkiﾐg ┘ith a PヴoduIt O┘ﾐeヴ fヴoﾏ a けIlieﾐtげ Ioﾏpaﾐ┞, and using a 

Kanban approach and a Kanban board, were areas of learning for me. Having used the more 

continuous Kanban approach here, one area of development going forwards will be to gain 

experience in using a Scrum approach, with fixed-length Sprints. This approach is used by 

the team at Tumelo who, as a result of the success of this project, have offered me the 

opportunity to stay on as part of their development team. This demonstrates the 

effectiveness of this project, both in terms of delivery a well-received system, but also in 

terms of project management and interpersonal relationships, all of which have contributed 

to this job offer. This will provide an ideal context to continue the personal development 

plans described here. 
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Appendices 

Appendix 1: Archetypes: Trending Newcomer and Quietly Established 

The Trending Newcomer Archetype 

 

 



The Quietly Established Archetype 

 

 

 



Appeﾐdi┝ ヲ: Tヴeﾐdiﾐg Ne┘Ioﾏeヴ Peヴsoﾐas ふけHoll┞げ aﾐd けJaIkげぶ 
 

Tヴeﾐdiﾐg Ne┘Ioﾏeヴ Peヴsoﾐa: けHoll┞げ 
Bio 

• 21-35 years old 

• NRS social grade: BC1C2 

• UK based 

• Predominantly a mobile user: would be highly engaged with an app 

• Highly comfortable with technology: regularly uses a computer for work or study, spends a 

significant amount of time using mobile for tasks, social etc. 

• Educated to Bachelor level 

Occupation 
• Relatively early in her career: junior or mid-level role 

• May have changed careers or taken a career break 

• But now settled in role and may have worked with current employer for 2-5 yrs 

• Some responsibilities at work but comfortable in role & position within a team 

• Average income for stage in life (e.g. junior with minimal family responsibilities) 

Employer 
Holly works for organisations such as: 

• John Lewis 

• Amazon 

• Retail 

• ... 

The Employer 
• Are pension engaged 

• See pensions as a major employee benefit for both retention and acquisition 

• Need some support in how best to communicate pension information to the variety of 

employees within their company 

• Will match an employee's contribution at a minimum 

• May be revamping their pension scheme 

• May have a high turnover of staff due to training opportunities and corporate schemes 

• Many pension members may be ex-staff alongside present staff 

Personal Finances 
• More recently has thought she should consider her pension more 

– A few members of her family are approaching retirement and have helped her see how 

important this is 

• Contributing £100-£150 per month 

• Little to some disposable income 

• Has 1-3 pension pots 

• Little pension literacy 

Interests 
• Beauty, wellness & lifestyle trends 

• Shopping, entertainment & dining out 

• Home, social, travel 

• Arts, media & celebrity news 



Tヴeﾐdiﾐg Ne┘Ioﾏeヴ Peヴsoﾐa: けJackげ 
Bio 
• 25-44 year old 

• Educated to Bachelor Degree level or higher 

• UK office based 

• Desktop-based: interact during working hours 

• May consider using an app on mobile with push notifications as an alternative to email comms 

• Changing life phase: education, family, home 

• Very comfortable with technology: uses a computer daily for work, spends a lot of time on mobile 

and/or tablet for work and home life 

Occupation 
• Professional & skilled 

• NRS Social Grade BC1 

• Above-average earner (perhaps only just) 

• 0-5 years spent with employer 

• May work in a team or be quite independent 

Employer 
Jack works for organisations such as: 

• NatWest 

• Ernst & Young 

• Accenture 

• KPMG 

• Deloitte 

• ... 

But is likely to have worked in a few different organisations across several roles including part-

time work or internships. 

Jack may now have multiple pension pots so he doesn't necessarily work for the employer who's 

pension scheme is accessible through Tumelo's platform. 

The employer: 

• Are highly pension engaged 

• See a pension as a major employee benefit for both retention and acquisition 

• Need some support in how best to communicate pension information 

• Will match an employee's contribution at a minimum 

Personal Finances 
• Invests between £100 & £250 per month into pensions 

• Has 1-3 pension pots 

• Moderately pension & financially literate: due to role, employer culture & education/home 

• Some disposable income 

• Wants money to support positive climate goals 

Interests 
• Opening the door to pensions & getting a handle on their own finances 

• Business & employment, technology, financial services, real estate, lifestyle & media, travel, sports, 

fitness 

• The home: moving, decorating, DIY, gardening 

• Social justice & sustainability 



Appendix 3: Quietly Established Persona: けJohnげ 

Bio 
• 45-65 

• Closer to retirement age 

• UK based - greater spread of location. Likely to be located near larger cities or towns. 

• Quite comfortable with technology: uses a computer daily for work, spends a lot of time on mobile 

at home 

Occupation 
• Professional, desk-based job: moderate skill required 

– More senior role 

– Likely longer-term employee who may have worked up to this role 

– May be a team lead or work closely across teams 

• Average income 

• Majority NRS Social Grade BC1 

Employer 
John works for organisations such as: 

• Tesco 

• Amazon 

• ... 

But will have worked elsewhere during his career. 

The employer: 

• Are not necessarily very pension engaged 

• May have undergone a recent pension shift e.g. from DB to DC, to a new pension provider or to 

increasing contributions 

• Understand pensions are beneficial to their employee's but are not overly vocal at communicating 

this to all levels of employees. Some employers are increasingly trying to change this. 

• Need a high level of support to communicate pensions information to a variety of employees and 

roles 

• May do the minimum in terms of financial contributions or offer great benefits (either way, not all 

employees are aware of this) 

• May have a spread of employees across a variety of job role types incl. part-time, contract, hourly 

and of varying skill levels 

• May have a high turnover of staff and many pension members may be ex-staff alongside present 

staff 

Personal Finances 
• Moderate financial literacy 

• May have been on an old DB scheme & might now also have a DC scheme 

– Never thought about pensions much in the past but things are changing - this can be 

confusing 

• May have multiple pension pots 

Interests 
• Sports, media and entertainment, lifestyle, home, DIY, gardening, food 

 

 



Appendix 4: Test Case Reports 

Test Case Id: 1 Test Purpose:  Verify requirement 1: User will be able to view the top level of 

their pension investments in a visual form 

 

Environment: React application, Tumelo laptop, using Chrome 

Preconditions:  

Test Case Steps: 

Step No Procedure Expected Response Pass/Fail 

1 Load application by deploying locally This should display a Bubble Plot 

chart showing the data for the Top 

Level of a sample pension. 

Pass 

Comments: [provide details of any failed steps] 

 

Bubbles, titles and percentages all visible. Nested funds also clear. Hovering on bubbles displays 

more information at the bottom of the screen. 

Related Tests: 

Author: Helen Shepherd Checker: Wyc Slingsby 

 

Test Case Id: 2 Test Purpose:  Verify requirement 2: Users are able to explore the structure in 

an interactive way, viewing contents of nested funds and the companies 

invested in at any particular layer 

Environment: React application, Tumelo laptop, using Chrome 

Preconditions: Application loaded to initial screen 

Test Case Steps: 

Step No Procedure Expected Response Pass/Fail 

1 Click on ‘Fund 1’  

 

A new chart should load with the 

data for the contents of Fund 1. 

Pass 

2 Click on ‘Subfund 1’  This should load a new chart with 

the contents of Subfund 1. 

Pass 

Comments: [provide details of any failed steps] 

 

Really liked the transitions. Helped to give context to the structure. 

Related Tests: 

Author: Helen Shepherd Checker: Wyc Slingsby 

 

 

 

 

 



Test Case Id: 3 Test Purpose:  Verify requirement 3: User will be able to understand the 

current context of the chart they are viewing within the overall fund 

Verify requirement 4: Traverse through the structure to explore the structure of 

other layers / subfunds 

Environment: React application, Tumelo laptop, using Chrome 

Preconditions: Within chart for Subfund 1 (end of test case 2) 

Test Case Steps: 

Step No Procedure Expected Response Pass/Fail 

1 View ‘breadcrumbs’ above chart 

 

Within Subfund 1, this should 

display “Top Layer > Fund 1 > 

Subfund 1” 

Pass 

2 Using the ‘breadcrumbs’ in the titles 

above the chart, click on ‘Top Level’. 

This should return you to the initial 

chart showing the Top Level of the 

pension. 

Pass 

Comments: [provide details of any failed steps] 

 

Breadcrumb gives clear information about current location within the pension fund. 

Related Tests: 

Author: Helen Shepherd Checker: Wyc Slingsby 

 

Test Case Id: 4 Test Purpose:  Verify requirement 5: User will be able to view the specific 

companies within any groupings (eg. by industry) at any level of the fund 

Environment: React application, Tumelo laptop, using Chrome 

Preconditions: Within Top Level of pension fund (end of test case 3) 

Test Case Steps: 

Step No Procedure Expected Response Pass/Fail 

1 Click on the bubble titled ‘Industrials’ This should load a list view showing 

the companies within this industry 

contained in this level of the pension 

(starting with Sony, Keyence, Relx). 

Pass 

Comments: [provide details of any failed steps] 

Company list was visible, with highest percent at the top. A possible future enhancement would be to 

include the company logos in the list view 

Related Tests: 

Author: Helen Shepherd Checker: Wyc Slingsby 

 

 



Test Case Id: 5 Test Purpose:  Verify requirement 7: User will be 

able to search to locate specific companies within 

their pension and view where they appear within 

the structure 

Environment: React application, Tumelo laptop, using Chrome 

Preconditions: Within ‘Industrials’, within ‘Top Layer’ (end of test case 4) 

Test Case Steps: 

Step No Procedure Expected Response Pass/Fail 

1 Use the search bar at the top of the 

page to type “Tot”. 

This should load a list of companies 

whose names include this text, 

namely “Total” (which appears 

twice within the pension) and 

“TOTO”  

Pass 

Comments: [provide details of any failed steps] 

 

Having the clickable breadcrumb to the location within the pension that the matching company appear 

is a really nice and powerful touch. 

Related Tests: 

Author: Helen Shepherd Checker: Wyc Slingsby 

 

Test Case Id: 6 Test Purpose:  Verify requirement 8: Import data 

using format exported from Tumelo’s internal APIs 

Environment: React application, Tumelo laptop, using Chrome 

Preconditions: Within search results (end of test case 5) 

Test Case Steps: 

Step No Procedure Expected Response Pass/Fail 

1 Delete search text to return to 

‘Industrials’.  

Load Tumelo’s demo dashboard. 

Compare list of companies within 

chart to those in the ‘Industrials’ list 

on the demo platform to check 

these companies appear on the 

demo dashboard list. 

Pass 

Comments: [provide details of any failed steps] 

 

The two lists matched. 

Related Tests: 

Author: Helen Shepherd Checker: Wyc Slingsby 

 



Test Case Id: 7 Test Purpose:  Verify requirement 9: Offer a 

suitable, and potentially different, chart style for 

both mobile and desktop use 

Environment: React application, Tumelo laptop, using Chrome 

Preconditions: Within ‘Industrials’ within ‘Top Layer’ (end of test case 6) 

Test Case Steps: 

Step No Procedure Expected Response Pass/Fail 

1 Click on ‘Top Layer’ breadcrumb to 

return to chart. Load the chart in mobile 

format using the relevant browser tool. 

This should show two charts, 

stacked vertically, one showing the 

Direct Investments and one 

showing the nested funds. 

Pass 

Comments: [provide details of any failed steps] 

 

All bubbles nicely resized to fit the narrower screen. Hover behaviour in the wider web view has 

changed to a tap behaviour in the mobile view. Tapping again drilled in. This behaviour seemed 

intuitive. 

Related Tests: 

Author: Helen Shepherd Checker: Wyc Slingsby 

 

  



Appendix 5: Feedback from Tumelo 

 

One of Tuﾏeloげs key features is to help non-expert investors, typically people who are enrolled in a 

workplace pension scheme, to understand which companies their pension contributions are invested in. 

Many of these companies are household brand names, however pension schemes invariably doﾐげt invest 

directly in shares of individual companies, preferring instead to invest in one or more funds which are 

run by expert fund managers. Funds typically hold hundreds or even thousands of separate investments, 

or else invest in other funds. Whilst this is good in terms of diversifying risk for the pension member, it 

introduces complexity and it becomes difficult for the pension member to understand exactly where 

their money is invested. This is especially true when funds invest in other funds. 

  

Tumelo works directly with fund managers to understand exactly how their funds are made up, and 

using that data, we can build up a detailed understanding of the companies represented in a useヴげs 

pension or other equity-based investment product (e.g. an ISA). Tuﾏeloげs current product provides a 

simple flattened, aggregated list of all the companies whose shares are in some way invested in a 

peヴsoﾐげs pension or portfolio. 

  

At the outset of Heleﾐげs project, our brief was very open, but with a number of constraints aimed at 

ensuring alignment with Tuﾏeloげs standard practices. The brief was to design, user test, and prototype a 

way to visualise the structure of a pension account or investment portfolio, taking into consideration the 

very broad range of structures that can and do occur. The aim was to be simple and intuitive to use for 

non-expert investors, whilst at the same time being engaging and providing genuine added value to the 

end user. We wanted any solution to work well in both mobile and desktop clients. Tuﾏeloげs existing 

product uses the React framework and Helen was keen to get experience in React, so the use of React 

became a project requirement. Additionally we asked that any 3rd party libraries that Helen used should 

conform to Tuﾏeloげs standard criteria. Finally, we were keen for any user testing carried out to not only 

conform to the Uﾐi┗eヴsit┞げs requirements for ethical approval, but also to follow Tuﾏeloげs standard 

approach in which we engage a 3rd party company to recruit a diverse range of user testers. By following 

Tuﾏeloげs standard practices we aimed to minimise the difficulties that might otherwise arise in the 

event that we wanted to incorporate some or all of the project into a future iteration of the Tumelo 

product, but also to give Helen visibility of a typical set of constraints that she might encounter as a 

developer in industry. The wider Tumelo team was also available for Helen to talk to and work with to 

get feedback and advice throughout the project. 

  

Helen very quickly grasped the intricacies of the challenge and after completing some research, 

presented at least three different design concepts for initial feedback. These designs went on to form 

the basis of the user research that she subsequently conducted though Tuﾏeloげs regular user testing 

recruitment partner. The use of our user test partner made the process of obtaining the Uﾐi┗eヴsit┞げs 

ethical approval more complex than expected, but Helen navigated around the difficulties with patience, 

understanding and tenacity. She had a Plan B on the table in case problems arose that might threaten 

project timescales. In the meantime she started to identify candidate JavaScript libraries that could help 



with rendering suitable React views, and to put together some initial prototypes based on her initial 

design concepts. 

  

During the course of the project Helen communicated proactively and regularly with the Tumelo team 

and she presented her work several times to the whole team as part of our fortnightly sprint demo 

ceremonies. Without exception the feedback from the team on both her designs and implementation 

was hugely enthusiastic, with several team members suggesting news ways to incorporate her ideas into 

a range of product areas. 

  

As it draws to its conclusion, Heleﾐげs project has been extremely successful from Tuﾏeloげs perspective, 

in no small part due to the technical, organisational and communication skills Helen has demonstrated. 

The prototype implementation uses real data wherever practical. It works flawlessly and looks fantastic 

on both mobile and desktop clients. Heleﾐげs attention to detail and openness to push beyond her 

previous knowledge has delivered some really nice UX features such as animation, auto-scaling icons 

and the graceful handling of long text in a mobile environment. 

  

The project has met all of the criteria we set out at the start, and yet presented something totally new 

and novel in its approach that we had not considered until Helen presented the ideas. As a result I fully 

expect our product team to incorporate the key concepts, and perhaps even elements of the prototype 

implementation into a future version of our product. 

  

We are grateful to both Helen for all her hard work during the project and to the University for giving us 

the opportunity to support the project. We viewed this as both a kind of very extended technical 

interview and in the reverse sense, an extended period of time for Helen to get to know the Tumelo 

team, our mission and values with a view to her potentially joining the team when the project 

concluded. Helen has been a joy to work with, and ┘eげヴe very pleased with the outcomes. Iげﾏ delighted 

to say that we are very excited that Helen has accepted our offer to join Tumelo as a permanent 

member of the development team and ┘eげヴe looking forward to her future contributions, both technical 

and non-technical. 

 

(Slingsby 2021, 27 September) 

 


