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[bookmark: _Toc35851349]Abstract
As the proverb ‘a picture is worth a thousand words’ reminds us that an idea is more successfully and swiftly conveyed by picture than by text, this makes data visualisation a highly valuable tool to business. 
With the current multitude of differing data visualisation software products available, difficultly arises in determining which best meets the needs of the similarly voluminous and varied user requirements.
This report analyses a number of the most popular Business Intelligence software visualisation packages and through review, evaluation and conclusion, recommends a set of effective principles for developing productive data visualisation dashboards to best suit particular interests.
The report findings clearly show that the benefits to business of utilising data visualisation dashboards, will bring about increased profits and productivity, as well as improving results, visibility and time savings.
Further resulting recommendations as to the effective principles required for building productive data visualisation dashboards, covering meaningful metrics, simplicity, access and agility, along with performance and progress aspects, will be detailed. Concluding that properly designed, implemented and maintained data dashboards can be a huge benefit to organisations and employees alike.
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[bookmark: _Toc35851351]Introduction
[bookmark: _Toc35851352]Aims
The aim of this report is to recommend effective principles for developing productive data visualisation dashboards.
[bookmark: _Toc35851353]Objectives
This report will show the history and importance of data visualisation; terminology utilised; software providers and users; the types of dashboards available, along with examples, conclusions and recommended next steps as to how to develop an exemplary data dashboard.


[bookmark: _Toc35851354]Importance
[bookmark: _Toc35851355]Historical Significance
Principal consultant at Perceptual Edge, Stephen Few advises that visual data can influence change, but “to understand the present and the future, we need to consider the past” [1].   
Historically, innovations in data visualisation resulted from everyday goals and the need to see events in new and distinctive ways. The development of graphic methods depended equally on advances in technology, data collection and statistical theory application, all offering fascinating views of the past and questions for the future [2].
Confirmed by both Professor Edward Tufte and Richard Spence, historical data visualisation examples helped change the world through straightforward understanding of statistical data through visually telling the story, identifying the problem and highlighting trends, leading to providing solutions [3, 4].
[bookmark: _Toc35718121]Figure 1 - March on Moscow (Tufte, E.) & Crimean War (Spence, R.)
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[bookmark: _Toc35851356]Human Significance
Danish physicist Tor Norretranders’ research on the speed of senses, “Bandwidth of Senses” concluded that visual data is important since:
· Sight processes data 10 times faster than the next strongest sense Touch.
· the mind processes visual information 60,000 times faster and with greater understanding than that of text.
· 65% of the world’s population are visual learners [5].
[bookmark: _Toc35718122]Figure 2 - Bandwidth of Senses (Richard, K.)
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[bookmark: _Toc35851357]Terminology
[bookmark: _Toc35851358]Big Data
Every action leaves a digital trail, whether online, smartphones, social media or machine generated. Big data refers to the collection of all this data and our ability to use it across a wide range of areas including business.
Bernard Marr computes that every 48 hours we currently create as much data as we did since the beginning of time. In perspective, by the end 2020, the size of data will have increased from 5 zettabytes to over 50 zettabytes [6]. 	Comment by John Rees: I’m going to be really picky here, because the quality of your work warrants it.  This needs bounding dates, “from year dot to 2018”, or whatever.  Otherwise the following sentence can’t be right – data would double (exponential growth) every two days!
[image: ]
[bookmark: _Toc35701797]Table 1 - Units of Data (Marr, B.)
[bookmark: _Toc35851359]Data Visualisation
[bookmark: _GoBack][bookmark: _Hlk34761269]Data visualisation is the visual communication combination of Art (visual) and Science (statistical data), providing a coherent presentation of complex quantitative data in a clear accessible manner, making it quick and easy to understand. Big data is only discernible when visualisation is employed, whether in the form of a charts, graphs, images or interactive data visualisation dashboards [7, 8].
Generally, there are two basic types of data visualisation; exploration finding a story from the data and explanation telling a story. Both representing visual pictorial/graphical information and as with data analysis/science, the aim is to communicate information clearly and efficiently [9].
[bookmark: _Toc35851360]Business Intelligence
Business intelligence helps organisations make decisions to optimise their performance. Unlike data visualisation, which deals with output, business intelligence is primarily concerned with input; specifically focusing on gathering, organising, recognising patterns and deriving meaning from the information the business collects [9].
[bookmark: _Toc35851361]Data Dashboards
Data dashboards are visual information management tools that; track, analyse and display key performance indicators, metrics and key data to monitor the health of a business, department or specific process. Customisable to meet specific organisational needs, they efficiently track multiple data sources, providing dashboard data as tables, line charts, bar charts and gauges to trace the health of the business [8].
[bookmark: _Toc35851362]Software Providers
[bookmark: _Hlk35684536]Popular data visualisation software providers are [23};
[bookmark: _Toc35718123]Figure 3 - Popular Software Providers (Finances Online)
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[bookmark: _Toc35851363]Industry / Functional Users
Numerous Industries and Functions utilise data dashboards to provide an objective view of performance metrics and serve as an effective foundation for further analyse [10].
[bookmark: _Toc35718124]Figure 4 - Industry / Functional Users (Borowski, C.)
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[bookmark: _Toc35851364]Data Visualisation Dashboards
[bookmark: _Toc35851365]Chart Types
Data chart types on dashboards include: charts, graphs, tables, series and infographics [11].
[bookmark: _Toc35718125]Figure 5 - Common Chart Types (Boost Labs)
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[bookmark: _Toc35851366]Dashboard Types
The three most common types of dashboards are; Operational, Tactical/Analytical and Strategic, with the differences dependent on usage [12].
[bookmark: _Toc35718126]Figure 6 - Common Dashboard Types (Sharma, A.)
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[bookmark: _Toc35851367]Operational
Operational dashboards provide comprehensive snapshots of performance, incorporating a large amount of detail without drill-downs. It monitors business processes that frequently change and tracks current performance of key metrics. Compared to other types of dashboards, data is updated frequently [13].
[bookmark: _Toc35718127]Figure 7 - Typical Operational Dashboard (Environmental Systems Research Institute)
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[bookmark: _Toc35851368]Tactical / Analytical
Tactical dashboards analyse and monitor processes effectively tracking the performance of the organisation’s goals, delivering analytic recommendations for future strategies. As analytical dashboards, they utilise past data to identify trends that support the organization's strategic initiatives to assist the decision process [14].
[bookmark: _Toc35718128]Figure 8 - Typical Tactical Dashboard (IPfolio)
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[bookmark: _Toc35851369]Strategic
Typically utilised by executives, strategic dashboards monitor the status of key performance indicators across the organisation [15].
[bookmark: _Toc35718129]Figure 9 - Typical Strategic Dashboard (Durcevic, S.)
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[bookmark: _Toc35851370]Evaluation – Data dashboards
[bookmark: _Toc35851371]Advantages
· Gives Transparency
· Improved Focus and Visibility
· Enhanced Collaboration, Communications and Time Savings
· Improved Decision Making and Results
· Reduced Stress
· Increased Productivity & Efficiencies
· Increased Business Flexibility, Mobility and Profits [16, 17].
[bookmark: _Toc35851372]Disadvantages
· Does not provide nuance or context for decision making
· Does not provide predictive or action phases
· Assumes knowledge of indicator importance and may not align to business goals
· Impact relies on maintaining consistency
· Empirical and Quantitative data may not be objective
· Analytics are not the only unbiased and dispassionate truths
· Mis-attributing causality [18, 19].
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[bookmark: _Toc35851374]Good
Good examples of dashboards will show how a simple structure can be used effectively to display information and will:
· look visually appealing but not drawing attention away from the data itself.
· have a bright, clear and clean colour scheme throughout.
· show ample data to offer value without looking cluttered and hard to interpret.
· have a flow structure that allows the ability to drill down and gain data insights.
· incorporate data time scale filters [20].
[bookmark: _Toc35718130]Figure 10 - Good Dashboard Example (Thelwell, R.)
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[bookmark: _Toc35851375]Poor
Conversely poor examples of dashboards will:
· contain excessive information in a small area, making them cluttered and distracting.
· have many distracting colours, most serving no purpose that draws focus away from the data.
· include many different visualisation types with no clear linkage between them.
· feature inappropriate legends and data labels making interpretation arduous.
· have unnecessary fill effects that make it difficult to discern data size and proportion [21]. 
[bookmark: _Toc35718131]Figure 11 - Poor Dashboard Example (Thelwell, R.)
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[bookmark: _Toc35851377]Effective Principles
The ideal data dashboard will securely and automatically connect users to the information required, in as close to real-time as possible. Refreshing frequently within useful intervals and being available to the user whether they are at their desk or working remotely. A well-designed, user-friendly dashboard tool will allow users to not only access critical information but also to act quickly on that information.
The dashboard will visually illustrate key performance data in a single screen and provide a rapid snapshot of what is happening across the business. Clearly highlighting key points and areas of focus to improve productivity and save time [22].
Therefore, effective principles to build a productive dashboard should include:
· Metrics
Dashboard displays should be concise and easy to access, providing on-demand visibility and insight for the most needed metrics.
· Simplicity 
Simple dashboards will be clear, consistent, easy to read and help users digest the information faster. Adding too many types of chart diagrams, colours, fonts or metrics will clutter the dashboard, and make it slow and difficult to comprehend. 	
· Time
Well-crafted dashboards should show updated results for each report, saving precious time and resources. Users spend time accessing multiple systems to run and format reports, or request IT personnel assistance to run and format reports on their behalf.
· Agility
Well-designed dashboards give ongoing performance measurement capabilities, which enables quick adjustments when circumstances call for change. Measuring helps improve and options to filter data will help maximise benefits for a broad range of users.


· Access
Access to insightful and actionable information at-a-glance, enables staff to make decisions and take action quickly. Reports can be shared quickly between staff, allowing the free flow of information between key players.
· Performance
When staff know that their performance can be monitored in an immediate up-to-date fashion, will inherently improve their performance.
· Progress
With dashboards in place, management can see the effects of changes to policy/process in almost real-time, measuring goals against progress.
[bookmark: _Toc35851378]Next Steps
The next steps in planning a productive dashboard would be to; 
· identify the problems you wish resolved or trying to accomplish; 
· define your end-users and how they intend to use it; 
· match the context and content to the user’s preference and make relevant; 
· make dashboard elastic by requesting feedback on effectiveness.
By following these effective principles and next steps, you will create a dashboard that helps leverage your organisation’s most highly valuable asset - your data.
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[bookmark: _Toc35851380]Report Planning Methodology
This Academic Writing report assignment was completed by adhering to the following the activities;
· Read and understand the report brief.
· Make plan (Gantt chart) including time management – planning/research most time consuming, cater for other exams.
· Create report format and style – use Moodle template example.
· Follow structure
· Abstract
· Introduction
· Main Body
· Conclusion
· Reference
· Define the problem and purpose of the report – decide assignment title, aims & objectives.
· Define audience – Lecturer/Tutor (John Rees).
· Brainstorm (Mindmaps) and Determine ideas to include.
· Research and gather information (Library, internet etc).
· Collect, sort, evaluate organise material.
· Complete references (as you go) during all researching phases
· Analysing my research/material.
· Prepare outline drafts.
· Write the report, check spelling and grammar.
· Peer Review – (Terri & John Rees)
· Incorporate peer comments into final redraft.
· Submit final report via Turnitin.
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