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[bookmark: _Toc132029425]Abstract 
The aim of this project was to highlight and evidence the benefits that would be gained from introducing a suitable and effective Business Intelligence solution within IOM (Integrated Offender Management). The utilisation of a mixed research philosophy, employing interpretivism and positivism, provided the ability to combine the strengths of both quantitative and qualitative data. The strategies used to obtain the data and support achievement of the project aim and objectives included data mapping exercises to clearly understand the cohort eligibility criteria, understand the performance frameworks and reporting strategies in place, and to identify data availability and location; These data mapping exercises provided the blueprint for the Business Intelligence build. End user engagement, with the Dyfed Powys Police IOM Coordinator, was maintained and made a priority throughout the project process. Their views ensured the solution was fit for purpose whilst also encouraging confidence and knowledge in its function and purpose. A moderated usability and acceptance test was completed which provided the assurance that the end product was appropriate and effective.
The project findings demonstrate the vast positive impacts the introduction of a Business Intelligence solution would have within the department. These include time and resource savings, which is believed will increase wellbeing, an increase in data confidence through having one version of the truth, increased data quality due to data requirement, visibility, and scrutiny, and ultimately it provides the end user with the required data and information to make informed, justifiable, evidence-based decisions, in a timely manner.
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[bookmark: _Toc132029430]Introduction
Integrated Offender Management’s (IOM) mission is to “reduce crime and reoffending in order to safeguard the communities of Wales” [1]. 
Its vision is, through working in partnership, it will reduce the number of victims, by preventing crime and reoffending. Traditionally IOM has focused on the management of persistent, prolific offenders, who commit a lot of crime.  In addition to focusing on these offenders who are at high risk of re-offending, other priority groups are now in scope for management, aligning with the priorities outlined in the ‘Framework to support positive change in those at risk of offending 2018-2023’. These priority groups include Ex-armed forces personnel, women, BAME offenders, and young adult and care leavers [1].
Whilst IOM is Governed in Wales by IOM Cymru, force level schemes should be reflective of local needs. To ensure IOM within Dyfed Powys is efficient, effective, and successful, it must be managing the appropriate offenders. Dyfed Powys is a large policing area, which is divided into 4 divisions (Carmarthenshire, Ceredigion, Pembrokeshire, Powys). These divisions are different in many ways, including their types and levels of committed crimes. It is important to acknowledge these variances and that the IOM cohorts are reflective of specific divisional needs.
In addition to the importance of ensuring reflective and suitable cohorts for management, it is important to have the necessary supporting performance and reporting data and information, to establish and demonstrate success, and to assist in identifying areas for improvement.
[bookmark: _Toc131759033][bookmark: _Toc132029431]Project Aim
All Dyfed Powys IOM analysis and cohort decisions are currently done manually and on an impromptu and reactive basis.  This is both time consuming and reliant heavily on professional judgement and assumption. The aim of this project is to highlight and evidence the benefits that would be gained from introducing a suitable and effective Business Intelligence solution; The solution would be evidence based, utilising Dyfed Powys Police data, where it would provide end users with all required data and information in a timely manner, to assist in identifying and making informed decisions on appropriate cohort members, ensuring cohorts are reflective of divisional needs, and to evidence success of the Dyfed Powys IOM schemes; consequently, supporting the overall IOM Cymru mission to reduce crime and safeguard communities.
[bookmark: _Toc131759034][bookmark: _Toc132029432]Project objectives
3 objectives have been established to support achievement of the project aim. These objectives have been chosen ensuring they are measurable, achievable, and relevant to the project.
[bookmark: _Hlk128469735]Objective 1 – Understand the IOM cohort eligibility criteria and determine how Dyfed Powys Police data can be used to proactively ensure cohorts are reflective of divisional needs and that they are identifying appropriate offenders for management.
Objective 2 – Establish what strategies and performance frameworks are in place to ascertain specific data performance reporting requirements.
Objective 3 – Obtain end user views, experience, and preferences, in relation to the user interface of the Business Intelligence solution, in order to understand perspectives and product requirements – to promote successful implementation 

















[bookmark: _Toc113364231][bookmark: _Toc132029433]Report Structure 
The report for this project has been divided into headed sections, as described, and outlined below.
[bookmark: _Toc113364232][bookmark: _Toc128487892][bookmark: _Toc131759036][bookmark: _Toc132029208][bookmark: _Toc132029434]Literature Review
The literature review considers and gathers research on Business Intelligence. It focuses on understanding the impacts of Business Intelligence on organisational performance, Business Intelligence Success and Risk factors for consideration, and the use of Business Intelligence specifically within Policing.
[bookmark: _Toc113364233][bookmark: _Toc128487893][bookmark: _Toc131759037][bookmark: _Toc132029209][bookmark: _Toc132029435]Research Methodology 
Details of the author’s research and development methodology approach for the project is described and justified. Providing details on the approaches used to meet the project objectives.
[bookmark: _Toc131759038][bookmark: _Toc132029210][bookmark: _Toc132029436][bookmark: _Toc128487894]Design 
The various design steps and exercises are described and illustrated, detailing their influence and purpose towards the achievement of the project objectives.
[bookmark: _Toc131759039][bookmark: _Toc132029211][bookmark: _Toc132029437]Implementation
Details, descriptions, and illustrations of project implementation are provided, advising of the tools and techniques used, whilst also reflecting on any difficulties encountered and overcome.
[bookmark: _Toc128487895][bookmark: _Toc131759040][bookmark: _Toc132029212][bookmark: _Toc132029438]Evaluation
An evaluation against the overall project aim and each of the project’s objectives are made by the author.
[bookmark: _Toc113364235][bookmark: _Toc128487896][bookmark: _Toc131759041][bookmark: _Toc132029213][bookmark: _Toc132029439]Conclusions and Recommendations 
Reviewing the research and objectives of the project, a conclusion of findings is provided with further recommendations provided for progression and sustainability.
[bookmark: _Toc128487897][bookmark: _Toc131759042][bookmark: _Toc132029214][bookmark: _Toc132029440]Reflection
A reflection is made on the work completed, considering what was learned from the project and considers if anything could have been done differently to improve outcome.




[bookmark: _Toc132029441]Literature Review
The literature review has been split into five sections; these areas have been chosen to verify the motive of the project, whilst also providing aspects to consider for the design and implementation of the Business Intelligence solution.
Online scholarly sources were used to complete the literature review, utilising the university’s online library, google scholar and Harzing’s publish or perish tool.
[bookmark: _Toc132029442]Impact of business intelligence on organisational performance
Abusweilema & Abualoushb [2] express how organisations globally have come to the realisation that the business environment comprises of various complexities including increasing competition, ever-changing consumer needs, changing legislations and continued challenges for high quality data at regular intervals. Tunowski [3] affirms that Business Intelligence systems have become a vital part of running an organisation, due to the increasing needs within the field of data analysis, processing, and interpretation. Data volumes and complexities are ever increasing and Abusweilema & Abualoushb [2] cite Ochara & Mokwena, who express that these increases are causing organisational challenges in the process of analysis, and consequently management are often forced to make decisions based on their own expertise and knowledge which results in “reduced productivity and a decision making process that lacks precision”. The introduction of business intelligence systems provides management with timely access to the relevant information enabling accurate and informed decision making.  Business intelligence systems provide organisations with access to analyse and share relevant information which, in turn, assists them in the understanding their organisation in order to improve overall performance [4] . Management who have the drive to improve organisational performance should adopt and effectively use business intelligence. Abusweilema & Abualoushb [2] conclude that “after adopting an integrated business intelligence system with all of its components, their performance will improve”. They also highlight that developing the use business intelligence to include innovative ways will generate additional value and further improve performance. The significance of continued innovation with the use of business intelligence is also discussed by Wang et al [5], who highlight that innovation creates an improved market position indicating superior performance.
The importance of Business Intelligence is also supported by Perkins et al [6] who considers that the “demand for valuable business information for companies is vital not only for success but also for survival”. Business intelligence tools are now felt essential in information system management, due to their ability to provide organisations with reliable, relevant, and up to date information enabling the ability to make informed organisational decisions. Wang et al [5] study also concludes that Business Intelligence “may help companies make better decisions by displaying present and historical info within their business context”.
Shao et al [7] study findings evidence that Business intelligence systems increased organisational value at both organisational levels and strategic. 
Quinn [8] describes performance management as the “strategic use of business intelligence to communicate and monitor strategy”. The functions used within business intelligence tools including reports and dashboards, are used to communicate performance and demonstrate current position against the set strategic goals. In addition to illustrating progress towards strategic ambitions, business intelligence highlights areas lacking in performance, providing the opportunity to direct analysis, utilising further business intelligence tools and resources, to focus on these areas with the aim of understanding the issues and barriers in progress in order to recommend suitable courses of action.
Quinn [8] further discusses the strategic impact and importance, he concludes that when “strategic, analytic, and operational initiatives are connected, even a small change can lead to a significant improvement in profitability”. It is considered that if these connections, and a continued approach of a fostered culture of accountability, a visible and clearly defined strategy and providing the required access to data and information, is how business intelligence supports and achieves successful performance management.  Garcia & Pinzon [9] cite Yeoh et al. that a “BI system that is not business driven, is a failed system”. It is considered that the foremost cause of Business Intelligence failure within an organisation is not technological but due to a lack of alignment with the organisations’ mission, vision and objectives [9].  Literature highlights the important link between strategy and operational measures, there is the requirement to ensure business units are in alignment with the strategy and consequently avoid any unnecessary effort on displaying irrelevant measures that may divert the emphasis and effort away from the desirable behaviours [10].
[bookmark: _Toc132029443]Business Intelligence Success Factors
Whilst the prior heading provides evidence of the positive impact of Business Intelligence on organisational performance, it is important to recognise the specific contributing success factors.
Gaardboe & Svarre [11] completed a literature review to identify the vital factors to consider that contribute to business intelligence success. Their findings draw attention to the importance of the themes below:
Task – Gaardobe & Svarre [11] conclude that evidence suggests “efficiency is high when technology is compatible with a user’s task”.
People – The achievement of a successful business intelligence system is impacted if employees are unskilled with use of the technology. If the system is not fit for purpose or fails, users will resist using it. Similarly, if an user has implausible and/or unrealistic expectations of a business intelligence system this will also cause failure.
Business Intelligence project members must have the appropriate knowledge, skills, and appropriate experience. Experts agree that a Business Intelligence team configuration and skills of members engaged in the work greatly influences its success [9]. Both technical expertise and sufficient organisational knowledge is ideal for accomplishment. 
Structure – Management support is considered an important variable towards the success of business intelligence within an organisation. Management support reflects management support in addition to management’s readiness to allocate appropriate resources [11]. Strong management support is stated by Olbirch, Poeppelbuss, & Niehaves [12] as the most critical and practicable factor within Business Intelligence success.
This observation is supported by Garcia & Pinzon [9] Who consider “a high level of top management support is associated with a high level of BI project success”.  Management support also assists in the management of the change process and combat the resistance that may be received in implementation [9]. Business Intelligence systems are implemented within organisations in order to achieve better decision-making processes resulting in increased organisational outcomes and performance, 70% - 80% of Business Intelligence system projects fail due to “technological and managerial issues” [9].
It is reflected that those organisations that achieve successful Business Intelligence, implement a well-defined business intelligence strategy and vision [13]. It is considered if a Business Intelligence system meets operational requirements it will be used and consequently have a positive impact.
Literature highlights the importance of an organisation’s culture for Business Intelligence success [13] [11]. User involvement is also a distinct factor, ensuring there is alignment between the Business Intelligence development and business processes [14]. Business Intelligence capabilities are improved and developed through use and end user involvement [11], training is essential in success through strengthening belief in the system and assisting familiarisation this increasing appropriate and effective use [15].
Technology – Business Intelligence systems should deliver relevant information on which end users can utilise to improve organisational performance, it is considered that accessibility to this information is the most significant factor of system quality [11].  Gaardobe & Svarre cite Yeoh and Koronios [11] who emphasise that a Business Intelligence system should be scalable in relation to the inclusion of additional data sources, dimensions and attributes; A successful Business Intelligence system should create a “long term solution capable of meeting the changing needs of an organisation” [11].
Olszak & Ziemba [16] report that the factors that have the highest impact within an organisation are the “integration between BI system and other systems”, “data quality” and “BI Flexibility”. These factors ultimately correlate with the objective of a Business Intelligence system in consolidating data from various sources to support decision making [16].
[bookmark: _Toc132029444]Business Intelligence risk considerations
Whilst the earlier literature review headings, examining the impacts of Business Intelligence on organisational performance and Business Intelligence Success factors, provide verification of the possible benefits of introducing a Business Intelligence solution, consideration and cognisance must also be given to some of the issues and risks. It is important to be aware of these in order to be better equipped to manage and mitigate.
The lack of data quality is often the downfall for many Business Intelligence projects [17]. Business Intelligence systems rely heavily on the raw data that is captured through the organisation’s transactional systems.  The data quality issues that exist in these transactional systems, that are used as the sources for the Business Intelligence system, are the main cause for this data quality downfall [17]. The organisation’s industrial data engineers have an integral role in applying appropriate quality assurance tools and thought processes in relation to data quality at the source. These practices make a 
“significant contribution to improved business decision making, which is becoming more dependent on business intelligence systems that are based on well designed and maintained data warehouses” [17].
Passlik et al. [18] also emphasise the importance and impact of data quality on the success of a Business Intelligence system. The introduction of Business Intelligence alone is not sufficient for effective and successful use. Data quality has a noteworthy negative impact of the intention to use Business Intelligence systems. Gonzales [19] articulates that the lack of assessing source data quality could expose the project and organisation to great risk. Aklouf & Drias [20] also emphasise the key role data quality has to the success of a Business Intelligence project. The data quality “determines the data usefulness and the quality of decisions”. The expression “garbage in, garbage out” is used often to illustrate the importance and impact of data quality within Business Intelligence.  There is evidence to suggest that there is a relationship between data quality and infrastructure, and ultimately a Business Intelligence system that “suffer from problems with data quality have limited credibility” [21].
In addition to the impact of data quality, Paalik et al. [18] also makes reference to the requirement and importance for a change in behaviour and culture, for a Business Intelligence system to be successful. Implementing a Business Intelligence system alone does not necessarily lead to an effective Business Intelligence environment.  “Approximately 70% - 80% of business intelligence projects fail due to both technological and managerial issues” [9].
Passlik et al. [18] conclude within their research that “flexibility, expected time savings and the importance of data quality” result in an effective and functional Business Intelligence system. The research also highlights that users must be taught how the Business Intelligence solution can meet their individual needs and to evidence that the system can improve their workflows. The end user’s previous experience with Business Intelligence systems has an influence on its success, training therefore is an important factor to increase familiarity and use [18].
Business Intelligence projects contain risks including scalability, analytic value, and data quality.  Gonzales [19] warns that users are often unsure of what exactly they want which consequently requires Business Intelligence teams to build solutions without a fully defined specification. In addition, end users often have multiple meanings for data elements, multiple data sources and formats, complexity in historical data and data cleanliness [19].  Risk mitigation techniques are available and effective to assist in Business Intelligence system success, including rule based audits and proof of concepts [19]. The use of these risk mitigating techniques demonstrates discipline and professionalism, found only in successful Business Intelligence teams [19].
Business Intelligence projects concern the entire organisation and consequently for its success requires the right organisational culture which reflects transparency and opened for information acceptance and sharing [20]. Aklouf & Drias [20] explain how these behaviours go against known studies around human nature, citing Sir Francis Bacon, “knowledge is power”, describing how human behaviour will cause organisational employees to preserve knowledge. These considerations highlight the need to be cognisant of human related risks in addition to technical and organisational.
Tunowski [3] concludes that the risks recognised within a Business Intelligence system include the “lack of professional change management”, due to the implementation leading  to a possible reduction of support due to the absorbed resources required, and also there’s a risk that a decrease in efficiency from existing roles and activities may be seen. 

[bookmark: _Toc132029445]Business Intelligence within Policing
There were limited resources available in relation to the use of Business Intelligence within policing. Sven et al [22] reaffirms how Business Intelligence research has been focused on the private sector, however, refers to the benefits Business Intelligence solutions would have within the public sector, including Policing and further law enforcement organisations.  Sven et al [22] completed an evaluation study which demonstrates through Police Skåne's introduction of Business Intelligence, staff are able to identify location of crimes, with the added ability to gain forecasts on future crime predictions. Sven et al [22] discuss how having access to this data enabled “viewers to plan their work better”, and using the data presented to make informed decisions for appropriate modes of action. Feedback from the evaluation study shows that the use of Business Intelligence is having a positive impact on the organisation. Whilst the respondents found it difficult to correlate the impact of crime, they describe an “immense” impact on the workforce – including resource savings of full-time employees. Within policing system use varies greatly depending on the individual’s organisational position and required duties, this was found to be a challenging factor within Sven et al’s [22] evaluation. The conclusion of the evaluation deemed the use of Business Intelligence was successful, within Police Skåne, however considerations must be given to the complexities and obstacles presented within policing.  The successful implementation of Business Intelligence within policing is also corroborated by Hadfield [23] who describes Kent Police’s successful use of Business Intelligence to provide officers with “a means of identifying and targeting crime outbreaks in their areas”. Hadfield [23] emphasises innovative use of Business Intelligence could be used effectively within policing to improve overall performance.
Sven & Olgerta [24] reviewed a Business Intelligence implementation which was introduced to prevent and solve crime in Wallander land. Review of the usage of the Business Intelligence system revealed to be widespread with two main group of users being analysts and viewers. Viewers used the system to gain an understanding of performance within the organisation whilst the analysts utilised the system to complete more in-depth analysis in relation to crime prevention and solution. Findings of the review showed over time the ‘viewers’ usage gradually increased with evidence of a “slow emergence from the connection to the immersion view” – the slow progress was determined to be due to the different information systems in use within the police organisation as well as unfamiliarity with IT [24]. Use of the Business Intelligence system from the analyst perspective demonstrated greater benefits and impacts, with the analysts finding the tool an asset and essential tool for their work. The use of Business Intelligence by the analysts in action-taking and decision making had a “significant positive societal impact” [24].
Viaene et al. [25] reviewed the Operational Business Intelligence implementation within the Amsterdam-Amstelland Police Department, and as a conclusion it was found that the introduction of Business Intelligence had created an environment where “police officers at the different decision-making levels could use fact-based, integrated and aligned intelligence as a complement to their intuition”.
[bookmark: _Toc132029446]Literature Review Conclusion
The research reviewed and discussed not only promotes the use of Business Intelligence, due to its ability and effectiveness in reporting relevant data in a timely manner, providing valuable insights assisting in effective decision making and informed action taking, it also evidences its necessity. Whilst there is limited evidence to demonstrate its impact directly within policing, the author is confident that the evidence of the advantages and positive impacts implementation and use of Business Intelligence has had within the private sector would be transferrable into areas of policing, to monitor and drive performance. Progressing with the creation and implementation of the Business Intelligence project for Integrated Offender Management, the author will remain cognisant of the mentioned success factors along with the risk considerations, to ensure the Business Intelligence solution is developed and implemented as effectively as possible in order to promote its use and ultimately its success.











[bookmark: _Toc132029447]Research and Development Methodology

[bookmark: _Toc132029448]Research Methodology
Saunders’ (2007) [26] research onion was used as a tool to assist with holistically thinking about the methodology, and to increase understanding in what decisions are required for the research design. The chosen preference from each layer of the research onion is defined below.
[bookmark: _Toc132029449]Research philosophy
The research philosophy is the foundation for the project, describing the beliefs and approach the research will be structured.
A mixed research philosophy, employing Interpretivism and positivism, was chosen for this project.
Positivism –Positivism uses data that is supportable, which enables the generating of objective results. “A number is a number” and consequently equations and calculations can easily be developed [27]. An element of a positivism approach is required for this project due to the necessity of the extraction, collation, and analysis of data from various sources in order to provide the required output to view and drive performance. The use of positivism is required to achieve Objective 1 and Objective 2 of the project.
Interpretivism – In contrast to positivism, interpretivism highlights that cultural and social factors can influence an individual and therefore this philosophy focuses on individual’s thoughts and ideas [28]. Understanding how or why an individual behaves and feels cannot be achieved through data analysis. The success and achievement of Objective 3 will rely heavily on the use of Interpretivism, understanding the end user perspective in order to promote the Business Intelligence solution use and success.
A mixture of these philosophies was chosen due to enabling the ability to combine the strengths of qualitative and quantitative data. The combination of these will allow for a more comprehensive insight to support and enhance the ability to achieve the set objectives and overall project aim.
[bookmark: _Toc132029450]Methodological choice
Due to the mixed research philosophy chosen, a mixed methodological choice is also adopted, with both qualitative and quantitative measures being utilised. Qualitative data provides further understanding and perspective, that cannot be captured through quantitative data and conversely quantitative data provides a level of accuracy and fact that qualitative data cannot deliver. 
[bookmark: _Toc132029451]Research strategy
[bookmark: _Toc113364243]Research strategies are the methods that will be used to conduct the project. A mixture of deductive and inductive research approaches was chosen to achieve the desired project objectives, utilising a mixture of method strategies.
Objective 1 – Understand the IOM cohort eligibility criteria and determine how Dyfed Powys Police data can be used to proactively ensure cohorts are reflective of divisional needs and that they are identifying appropriate offenders for management
A clear understanding of the IOM cohort eligibility criteria will be gained through research and an informal interview with the IOM coordinator. Dyfed Powys Police data will be sourced, extracted and examined, in order to identify what information could be used to ascertain divisional ‘priority crimes’ and to assist in the proactive identification of suitable nominals for management. 
Objective 2 – Establish what strategies and performance frameworks are in place to ascertain specific data performance reporting requirements
A matrix and mapping completion exercise will be completed, in order to establish the specific reporting needs, determining the performance strategies and frameworks in existence, that require regular reporting and monitoring. The exercise will identify the specific data metrics required for inclusion to ensure the Business Intelligence solution is including the required information. This exercise will encourage and make certain the critical link between performance management and Business Intelligence.
Objective 3 – Obtain end user views, experience, and preferences, in relation to the user interface of the Business Intelligence solution, in order to understand perspectives and product requirements – to promote successful implementation 
[image: Diagram

Description automatically generated]An ethnographic study method, through the format of Usability Testing, will be completed. Observing end users in their own environment which will provide insight into their individual perspectives and practices, which in turn will provide a deeper understanding and ensure the end product is fit for purpose in order to promote use and success. This exercise may also provide awareness of unintended factors.  This strategy reflects and supports the interpretivist philosophy. Whilst this strategy is one that may cause lag due to it being time consuming and dependant on end user engagement and availability, it is one that will provide valuable qualitative results and felt imperative to the success of the project.[bookmark: _Toc131759005]Figure 1: RAD process map [27]

[bookmark: _Toc132029452]Development Methodology
A Rapid Application Development (RAD) methodology has been chosen for this project. This method was chosen due to it being one of the faster methods for development which focusses on rapid prototype and iteration release. As the development process is based on prototypes it is considered effortless and also allows user feedback to inform the design, with any required changes being easily implemented [29].
[bookmark: _Toc132029453]Software Choice
Microsoft PowerBi has been chosen as the software tool to use for the development of the Business Intelligence solution for this project. The author’s earlier research project [30] included an exercise to establish what Business Intelligence tools were available, analysing and comparing their effectiveness and suitability in meeting end user and organisational requirements; The conclusion of this primary project was that PowerBi was deemed the most suitable. Whilst there is a vast range of Business Intelligence software tools available, PowerBi was chosen due to its overall availability of functions along with organisational familiarity and Microsoft product cross utilisation for future growth [30] . 
PowerBi is available to all within Dyfed Powys, including the author and IOM team, therefore there will be no additional access or cost implications or delays to consider for the project. 

[bookmark: _Toc132029454][bookmark: _Hlk131686374]Design and Implementation	
[bookmark: _Toc132029455]Design Process
[bookmark: _Toc132029456]Operational Data Metrics
An important and essential task, to produce a purposeful and successful business intelligence product for this project, is to fully understand what metrics are to be included. 
Understanding of the IOM process, objectives and cohort eligibility was initially gained through researching scheme literature held on the IOM Cymru website [1] and internal force policies and guidance documents.
A specification document was formed, outlining the fundamental aspects required to establish IOM nominal eligibility. To ensure accuracy and reliability, this document was shared and discussed with the IOM coordinator where assurances along with further understanding and clarity was gained.
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[bookmark: _Toc131759006]Figure 2: IOM cohort eligibility specification
A Multi Agency Selection Panel (MASP) Is held fortnightly (sooner if required) where any new referrals and/or de-selection requests are discussed for agreement. Currently all discussions and decisions are made from professional judgement and reliant on the information provided on the forms. It is evident that a Business Intelligence solution would be of great benefit to the MASP process, through providing the panel with relevant data and information to make timely, informed decisions, not relying solely on professional judgement; The use of data to support decision making will assists in ensuring these decisions are justifiable.
[bookmark: _Toc132029457]Performance / Strategic Data Metrics
In addition to the Business Intelligence solution being used as an operational proactive and informed tool in identifying eligible nominals for management and divisional ‘priority crimes’, the aim of this project is wider to also support the visibility, monitoring and reporting against the various performance strategies and frameworks under IOM.
The literature review highlighted the importance of aligning Business Intelligence solutions to strategy and frameworks. It is considered that one of the main reasons for a Business Intelligence failure is a “lack of alignment with the organisations’ mission, vision and objectives” [9].  In order to ensure alignment and to avoid unnecessary effort displaying irrelevant measures a data metrics gathering, and mapping exercise was completed with the IOM coordinator in order to understand what data is reported to which forums/frameworks.
In order to keep the project focused and manageable, expectations were managed with the IOM Coordinator that whilst many of the metrics discussed would be possible to include in the Business Intelligence Solution, for the initial version only a few would be included. Figure 3 below illustrates the data metrics exercise and highlights those that were considered priority to include in the first version. 
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[bookmark: _Toc131759007]Figure 3: IOM Strategy/Framework data metrics exercise
The mapping exercise identified some duplication in requested and reported data metrics and also identified two different data aspects. The data metrics were condensed and split into two different cohort groups which would translate into two different dashboard areas – IOM cohort dashboard and Operational Crime dashboard.
[bookmark: _Toc131759008]Figure 4: Dashboard Groups

 
[bookmark: _Toc132029458]Prototype
Understanding the end user’s requirements, preferences and perspective is an integral component of this project and is felt fundamental to promote successful and sustained use.  The Business Intelligence success and risk factors, discussed within the literature review, emphasise the importance of ensuring the system is fit for purpose, ensuring compatibility with end user task and how Business Intelligence success is improved and developed through end user involvement [11].
In order to obtain the required end user solution, a visual prototype was created on a collective basis, working alongside the IOM Coordinator. This prototype was created on excel using replica charts and description for what data is to be visualised within. The use of a prototype assisted in asking questions and utilised user input to create an effective front-end design with appropriate usability. 
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[bookmark: _Toc131759009]Figure 5: IOM Cohort prototype
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[bookmark: _Toc131759010]Figure 6: IOM Crime Operational Prototype


[bookmark: _Toc132029459]Dashboard Branding
Dyfed Powys Police have a Performance & Analytics department where force wide dashboards are created and managed. Whilst their Business Intelligence strategy is still in draft format, an important detail within this strategy is the importance of consistency in terms of branding and presentation, across all its business intelligence dashboards. In cognisance of this the IOM dashboard will also adopt and adhere to the same format for cohesion. 
[bookmark: _Toc132029460]Data sources
Reflecting on the data metrics exercises noted above, a data mapping exercise was completed in order to establish where/if the data is currently stored. The force uses a number of different internal and external systems, the IOM department also records data in a number of spreadsheets held on shared folders. A principal aspect of the Business Intelligence solution for this project is to bring the applicable data held within the various systems together, to provide a holistic representation in order to support and promote informed decision making, in a proactive method.
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[bookmark: _Toc131759011]Figure 7: Data mapping exercise
In addition to identifying the source data, the exercise includes details of the data transformation/calculations required post extract, in order to provide the data output required.

[bookmark: _Toc132029461]Data Extract
Whilst the Data Source exercise identifies the source systems/location for the data, for the purpose of this project it is not possible to connect the Business Intelligence system directly, Due to confidentiality and GDPR. To overcome this, data extracts have been obtained from the source by the author and saved into and Excel format. All personal, identifiable aspects have been modified with fictitious details. However, in order to evidence capabilities, a direct link has been made to extract the BRAG (Blue, Red, Amber, Green risk gradings) details from the force’s NoMS system, however only BRAG will be shown with no identifiable data included. Whilst the data used for the project is not genuine, the fields, format and principle remain authentic and reflective of the original, consequently ensuring compatibility and ease of transference. Due to the nature of the data included, should the Business Intelligence solution be made live considerations will also be required to access rights.
Data quality is an aspect that requires consideration and cognisance. The accuracy and reliability of the results visualised within the Business Intelligence solution is reliant on the accuracy and quality of the data held within the various source systems.  There is a risk that the Business Intelligence solution may lose credibility and end user trust if the data is unreliable. A substantial risk factor discussed within the literature review is data quality, it is evident that a Business Intelligence system that experiences data quality issues has limited credibility and could expose organisational risks [19]. It is recognised that the use of the Business Intelligence tool within IOM will assist in driving data quality – as the data will be regularly visible and monitored.
The data extracts used for this project include the following:
Direct data from the force’s ‘NoMS’ system – Provides details of the nominal’s BRAG status (Nominals are graded as Blue, Red, Amber or Green, based on their status and assessed risk)
Extract held on excel from the force’s ‘CMS’ system – provides details of the crimes committed, including the offender details and category of crime.
Extract held on excel from ‘PINS’ – provides details of upcoming releases from prison.
Extract from the locally held IOM spreadsheet, maintained by the IOM department – provides details on managed cohorts including nominal demographics. 
[bookmark: _Toc132029462]









Implementation
[bookmark: _Toc132029463]PowerBi dashboard development
Utilising the exercises completed within the design stage, a clear blueprint was available to progress with the dashboard build utilising PowerBi.
All required data files were imported directly Into PowerBi. The figure below illustrates the SQL import for the BRAG directly from NoMS.
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[bookmark: _Toc131759012]Figure 8: SQL data import
To ensure synergy and appropriate connections were made between the various data sources, an essential primary stage completed by the author was to ensure the relationship diagram was accurate and reflective of all connections. 
In order to establish effective relationships some intermediate tables were required and created, these included distinct values for the divisions and distinct cohort types.
[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc131759013]Figure 9: ERD
Once relationships were sound and all data types were verified as being correct progressing the dashboard build was possible. 
As noted in the data mapping exercise, in order to obtain some data outputs calculations were required.  PowerBi’s Quick Measure function was utilised to complete some of these calculations, the figure below provides examples of how this was used to calculate those offenders ‘on scheme’, the offenders that were ‘female’ and those ‘ex armed forces’.
[bookmark: _Toc131759014]Figure 10: Quick Measures examples for calculations
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[bookmark: _Toc132029464]Dashboard Build
Utilising the prototypes as a design blueprint the 1st draft of the Business Intelligence dashboard was created and illustrated below.
Home Page
As the Business Intelligence solution has been divided into two different aspects a ‘Home Page’ was created as a landing area for the end user to navigate to the required area. 
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[bookmark: _Toc131759015]Figure 11: PowerBi Homepage
Within this home page the inclusion of a ‘last refresh Date/Time’ has been included – this provides the end user with further details to support confidence in the product and to understand any discrepancies/challenges against the live system.
This Last Refresh Date/Time was made through creating a DateTime query.[bookmark: _Toc131759016]Figure 12: Last Refreshed Query



IOM Cohort dashboard
The IOM Cohort dashboard follows the prototype blueprint and provides all the functionalities required. The cohort and divisional slicers are effective in modifying all the accompanying visualisations as required. The effective ERD and managed relationships ensures all aspects are collaborative and responsive.
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[bookmark: _Toc131759017]Figure 13: IOM Cohort Dashboard
Through liaison with the IOM Coordinator, it was apparent that an important and effective aspect of the Business Intelligence solution would be the ability to know specific case file details to support the data – providing the ability to view/scrutinise specifics. To support this requirement drill through functions were introduced where possible, providing the end user with more granular data that is able to be exported should further analysis be required. 
The example drill through screen below demonstrates the results when the Burglary category was chosen from the Main Offence Category Tree Map visualisation.
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[bookmark: _Toc131759018]Figure 14: Drill Through example
Whilst the data being used for this project is replicated, should the dashboard be adopted within force and direct source links be made – the ability to hyperlink to the specific source would add to this ability and provide further functions and reduce duplication and increase productivity.
Crime Operational Dashboard
[image: Graphical user interface

Description automatically generated]Furthermore the prototype blueprint was utilised for the creation of the Crime Operational dashboard, a conscious effort was made to make all of the dashboard pages, where possible, have the same slicer options and same layout to increase usability and end user engagement. Drill through options were also made available on these visualisations for further details.
[bookmark: _Toc131759019]Figure 15: Crime Operational Dashboard
Whilst the original prototype had details of the upcoming prison releases illustrated within this area it was felt that this would overload the page and consequently the PINS system logo was inserted as a bookmark to navigate to the prison release information as a standalone page.
Prison Release (PINS)
Through having the prison release data as a standalone page, it provides the ability to provide further information, as opposed to the one table of release details as illustrated in the original prototype.
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[bookmark: _Toc131759020]Figure 16:PINS Dashboard
Help / Information pages
Simple ‘Help’ and ‘information’ pages have been created, with icons available on every page. These pages provide a quick overview of the data included and how to use some functions including drill through and export.[bookmark: _Toc131759021]Figure 17: Help & Information pages

[bookmark: _Toc132029465]Application of Human Factors
Reflecting on the draft Business Intelligence solution, the application of human factors within it were considered.
[bookmark: _Toc66953257][bookmark: _Toc132029466]Visual Perception
The Interaction Design Foundation [31] Explains visual perception is the “ability to perceive our surroundings through the light that enters our eyes”. The dashboard ensures there are no components that include striped patterns which could provoke visual stress and thought has been given to the colour, size, and font of the text to assist dyslexic users and reduce visual fatigue. 
Colour blindness is likely to be apparent in some users, due to force and department branding restrictions were in place around the use of colours and contrast to reduce and attempt to eliminate these concerns. Considerations would also be required to the end user environment which could exasperate the issue due to low quality monitors, lighting, and glare [32].
Within the dashboard pages any selected slicers/filters or any data points selected, are highlighted for the user to be aware of their location within the interface, this will assist in distinctiveness for colour blind users. 
[bookmark: _Toc66953258][bookmark: _Toc132029467]Human Memory
A person’s short-term memory is reported to have limited capacity. Miller’s magic number, as cited by Mathy and Feldman [33], proposes the achievable storage of between 5 and 9 similar items. This storage capacity can be improved through the use of “chunking” by grouping items. The Interaction Design Foundation [34] states that chunking avoids overloading, this is especially important for new users, experienced users may have committed knowledge to their long-term memory. The created dashboard promotes this theory through the pages including less than 5 visualisations, and the inclusion of filters and separate dashboard pages. Operations between tasks are made with minimal sequences, promoting recollection.
[bookmark: _Toc66953260][bookmark: _Toc132029468]Interface Metaphors and Affordance
Ricketts Lockton [35] define how metaphors are used tactically to assist users in interaction. Reflecting on the dashboard, metaphors are used within the icons used to navigate ‘home’, ‘help’, ‘information’ and ‘back’. These visuals “exploit specific knowledge that users already have of other domains” [36].
Attention was given to promote perceptible affordance, ensuring icons and menu headings were apparent and execute what suggested. Attempts were made to avoid false affordance however some hidden affordance features remain including the drill through and excel export functions – these functions have however been detailed within the help page for user awareness and support.
[bookmark: _Toc132029469]System Testing
In order to ensure the Business Intelligence solution was operating as required some testing was completed.
System testing was completed by the author in order to ensure the system, as a whole, was functioning as required and that the results illustrated were correct and a true representative of what was required. This end system testing was completed through manipulating the raw data manually using Excel tools, including pivot tables and filtering, observing if the same results were illustrated on the Business Intelligence dashboard. Checks were made to ensure the data slicers, filters and drill through functions were operational. The results of the various data manipulation tests were accurate and therefore the author felt confident and satisfied that the Business Intelligence solution was illustrating the data ‘as is’. Data quality itself is not something that can be tested by the author and is something that will be identified by the end user.
Whilst the end result is the Business Intelligence dashboard itself, it is important to acknowledge the importance and effectiveness in testing the entire flow, right from when the data is extracted from the source through to the end result [37].
Checking source data
For the purpose of this project, due to GDPR as earlier discussed, the data is extracted manually into excel spreadsheets and redacted. In the ‘real world’ with live data connections, the data would be originating from different systems and in more than one format. Validation exercises and tests would be required to ensure alignment. 
Checking data transformations
Although not a part of the process for this project, where the raw data gets processed into business targeted information essential checks should be made to ensure the data types match and that the data properties are validated.
Data Loading
Dyfed Powys Police utilise a data warehouse – should this IOM Business Intelligence product be made live on the server, utilising data from the data warehouse, checks would be required in relation to:
performance: As the Business Intelligence system grows and data relationships expand, providing enhanced data analysis abilities, this may result in performance issues. Should a Business Intelligence dashboard take loo long to provide end user with results it risks reputation and consequently could impeded user engagement and usage.
Scalability: Data within the solution will continue to grow with time. Whilst not considered within scope of this project, it would be of benefit to test the way the solution copes with large volumes of data and testing the archival strategy for obtaining historic data.
Considerations should also be made on failure recovery and error logging to ensure sustainability and continued development. 

[bookmark: _Toc132029470]Usability and Acceptance Testing
To verify the Business Intelligence solution meets the end user requirements, in terms of ensuring the dashboard can support the department’s reporting requirements, usability testing was completed. Through ensuring the dashboard provides the required output it will support and encourage usage.
To examine end user interaction a moderated test was created and completed. Using a moderated testing approach allows the author to observe the end user interacting with the system directly to identify any issues or weaknesses. It would have been possible to complete this moderated test virtually, which would have allowed for recording for revisiting, However the author chose to complete the moderated test in person. This allowed for additional benefits including being able to observe body language and facial expressions, any hesitations or confusions would be easier to identify.  
The moderated test was completed in the end user’s usual environment in a relaxed, informal manner. The author has a good relationship with the end user however it is recognised that such testing may make some end users feel uncomfortable and under pressure, which may influence their behaviours.
The moderated approach was one of a quantitative usability test; The end user was asked to perform a predesigned task. This allowed for the collection of task success rate, end user satisfaction, identification of any issues/errors, time taken on tasks and provides some measure of user experience.
Appendix 1 provides the set questions and results from the completed moderated test. (During the actual test the moderator made notes/observations on their own document, however for the purpose of this appendix these comments have been incorporated to accompany the user’s answers for ease of evaluation). Due to the usability test only being completed by one end user, who is known to the author, it was not felt necessary to include pre-testing questions, to uncover user demographics. Previous design exercises also identified the existing approach and product aims therefore specific questions to understand these points were not included. Should this approach be taken for future Business Intelligence builds / should the IOM dashboard be expanded, pre-questions to understand user demographics and provide further context would be of benefit. The end user was provided with 5 minutes prior to the test commencing in order to familiarise with the various sections and functions.
The questions for the task were fashioned around the five main characteristics of usability [38].
Effectiveness – Can the end user accurately complete the required actions?
Efficiency – Can the end user quickly obtain and answer the question set?
Engagement – Is the solution pleasant to use and feel appropriate?
Error tolerance – Do errors/hesitations occur often?
Ease of learning – Is the solution easy to use and intuitive?
Usability is not about providing the “wow” factor, it’s not about forcing the author’s personal beliefs onto the end users. It’s about task completion [39].
The results from the moderated usability test identifies that the end user was able to obtain the correct data in an easy and timely manner. The moderator did not observe any user frustrations or confusion throughout the exercises. The effective affordance within the solution was evident with the user’s use of the ‘back’ and ‘home’ button throughout navigation. Whilst the end user did slightly hesitate during Q7.3 of the exercise (extracting the required data into excel) they recalled what they had read regarding this step, whilst looking previously at the ‘help’ page, and was able to complete the task as required.
It is deemed that the usability test confirms that the interface operates effectively, easily, and as required. The user’s answers demonstrate that the solution is as expected and corresponds to the design within the prototype.
It is felt that the test demonstrates and supports that user satisfaction is related to task completion – as the user was able to locate the answers to the questions, using the dashboard, quickly and easily, they reported positive satisfaction indicating high future engagement and usage. It is suspected that should the task completion have been onerous then the satisfaction levels would not have been high and consequently there would have been a lack of engagement, usage and trust upon implementation.





















[bookmark: _Toc132029471]Evaluation
Evaluation against the project’s aim and each objective were made by the author:
Objective 1 – Understand the IOM cohort eligibility criteria and determine how Dyfed Powys Police data can be used to proactively ensure cohorts are reflective of divisional needs and that they are identifying appropriate offenders for management.
This objective was achieved through research and discussion – the IOM cohort eligibility specification exercise collected all required information which assisted in understanding and distinguishing the various cohort eligibility criteria’s, ensuring the data presented support these requirements. 
Objective 2 – Establish what strategies and performance frameworks are in place to ascertain specific data performance reporting requirements.
The IOM Strategy/Framework data metrics exercise was effective in consolidating all data reporting requirements, and the supplementary prioritisation provided focus and clear direction for the metrics to be included within the Business Intelligence solution, ensuring the system is relevant, business driven and has the crucial link and alignment with the department’s mission, vision, and objectives.
Objective 3 – Obtain end user views, experience, and preferences, in relation to the user interface of the Business Intelligence solution, in order to understand perspectives and product requirements – to promote successful implementation 
End user engagement was maintained and made a priority throughout the project process. Their views were imperative at each stage, ensuring the solution was fit for purpose whilst also encouraging confidence and knowledge in its function and purpose. The continued communication with the end user also supported the management of expectations. These considerations are highlighted in the literature review as Business Intelligence success factors and the successful implementation supports these findings. The moderated usability test provided the assurance that the end product was appropriate and effective, feedback received suggests implementation would be successful.
The overall project aim was that All Dyfed Powys IOM analysis and cohort decisions are currently done manually and on an impromptu and reactive basis.  This is both time consuming and reliant heavily on professional judgement and assumption. The aim of this project is to highlight and evidence the benefits that would be gained from introducing a suitable and effective Business Intelligence solution; The solution would be evidence based, utilising Dyfed Powys Police data, where it would provide end users with all required data and information in a timely manner, to assist in identifying and making informed decisions on appropriate cohort members, ensuring cohorts are reflective of divisional needs, and to evidence success of the Dyfed Powys IOM schemes; consequently, supporting the overall IOM Cymru mission to reduce crime and safeguard communities.
It is felt that the achievement of all the set objectives has consequently accomplished the overall project aim. The usability test confirms that the Business Intelligence solution in suitable and provides the required data and information in a timely manner enabling evidence-based decision making. The positive feedback received from the end user emphasises the positive impact this solution will have for the department, and not only will it assist in the force achieving the overall IOM Cymru mission, but it also boasts further benefits including time and resource saving, assisting in increased wellbeing. Within the design stage, the IOM Strategy/Framework data metrics exercise incorporated the pre–Business Intelligence solution data extraction method and hours taken to obtain and manipulate the data to achieve the metric requirement. Considering the metrics that are now obtainable from the Business Intelligence solution the table below illustrates the time savings achieved.
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[bookmark: _Toc131759022]Figure 18: Time Saving table
The table illustrates a total of 28.5 hours per quarter was consumed obtaining the required data prior to introduction of the Business Intelligence solution. Reflecting on the time taken to complete the respective tasks, using the Business Intelligence solution during the usability testing exercises, this time taken would reduce drastically to predictably under 4 minutes, a considerable saving of time and resource would be achieved through the introduction of the Business Intelligence solution. This time would also be reduced given end user familiarity and practice.
The author and end user also agree that another benefit to be realised is that the Business Intelligence solution will undoubtedly drive data quality and focus due to its increased visibility, purpose, and scrutiny.
The positive impact the Business Intelligence solution will have on the IOM department is clearly evident and whilst the author was confident upon commencing the project that it would be a success, the positive response and overall benefits that has been achieved has exceeded expectations and further promotes the literature review conclusion that whilst there isn’t a vast amount of literature to support the effectiveness of the use of Business Intelligence within policing, the positive factors experienced by the private sector are also transferable into aspects of policing.

[bookmark: _Toc132029472]Conclusions and Recommendations
In conclusion, it is considered that Introducing and utilising Business Intelligence within Integrated Offender Management (IOM) would generate vast benefits including time and resource savings, increased wellbeing, increased trust and confidence in the data, providing “one version of the truth” and increased data quality. It is recognised that the pre-implementation stages and completed exercises were imperative to its success. The IOM cohort eligibility specification and IOM Strategy/Framework data metrics exercises were essential in fully understanding what metrics were to be included within the Business Intelligence solution, ensuring the important link and alignment with departmental needs and requirements. The prototype, that was created in union with the end user, provided the blueprint for the solution build, along with managing expectations, whilst the data mapping exercise provided the data paths required in order to locate, extract and transform the relevant data. These design and pre-implementation steps consequently made the Business Intelligence build constructive and focused. The moderated usability test proved effective in ensuring the solution was fit for purpose and further evidenced its effectiveness and emphasised the positive impact implementation would have on productivity and wellbeing within the IOM department.
There are some identified recommendations to further enhance the Business Intelligence dashboard to ensure sustainability and success, also some recommendations to consider should the solution be made live on the force’s server.
· An efficient continued communication and feedback path with a regular review process would be of benefit, between the end user and author. This would ensure any issues or areas for improvement are identified and rectified. The review would also provide the opportunity to ensure relevance of the illustrations, establishing if there are any changes to frameworks or any new legislations etc that would affect the required data return. It is imperative to ensure the dashboard remains focused to departmental requirements.

· It would be of benefit for the author to observe a ‘MASP’ (Mult agency selection panel) where it is intended for the Operational Crime section of the dashboard to be utilised to support referral/deselection decisions. This observation would provide further usability testing and identify areas that would be of use to include to further support informed decision making and to demonstrate effectiveness of the solution.


· The IOM Strategy/Framework data metrics exercise identified further areas that would be of benefit to include in the Business Intelligence solution. Further understanding, prototypes and data mapping exercises for these additional areas would be required for integration and inclusion, however it is considered that further inclusions would further increase productivity. It would also be of benefit to include ‘over time’ and date parameters within the dashboards for further analysis.

· It is known that Dyfed Powys Police will shortly be moving from the current ‘in house’ built crime and intelligence systems and joining the West Collaboration Niche system. The data mapping exercise and crime dashboard would need to be refreshed in order to understand if/where the data connections are held. The introduction of the new system may also provide further enhanced data for inclusion which would be identified in the mapping exercise.
















[bookmark: _Toc132029473]Reflection
Reflecting on the entire project the importance and effectiveness of the mixed methodology approach is evident and considered a fundamental cause for the project success. The maintained communication and engagement with the end user, applying interpretivism approaches, was effective in guaranteeing that the Business Intelligence solution created was fit for purpose and as required. The sustained relationship with the end user ensured the solution maintained departmental focus and alignment. 
Whilst the author recognised, prior to commencing the project, the requirement for a clear design process in the creation of a Business Intelligence solution, this project further highlighted its vital role. The steps and exercises completed within the design stage provided a well-defined strategy and blueprint for the Business Intelligence build. The fact that the end user could not identify any changes or amendments required from the draft build evidences the effectiveness of the process and exercises completed. Without the clear outline that was provided, as a result of the completed exercises, it is felt that the build and implementation stage would have lacked structure and consequently would have entailed a great deal of amendments and re-work, resulting in unproductive use of time and resources. This approach is one that will be implemented for any future Business Intelligence build made by the author.
The literature review provided an effective overview, motivation, and some imperative considerations to ensure the Business Intelligence solution was successful and that the author was cognisant and able to mitigate possible risks. Findings from this research was referred to throughout the process.
Considering anything that could have been done differently to improve the success of the project, additional end user feedback, views and involvement in exercises would have been of benefit. Whilst the current solution is suitable for the current IOM Coordinator as the end user, there is the possibility that this end user will change and/or in their absence another departmental team member will require using. Kovacs [38] cites Nielsen who states 85% of system usability issues can be identified with a sample of 5 people. The inclusion of further participants within the usability testing would have provided further insights and may have identified areas for improvement and adjustment, assurances are required that the Business Intelligence solution is sustainable and adaptable. Whilst additional usability testing participants would be time-consuming and may cause further work and iterations to be required, it is felt that the benefits outweigh these considerations – It is worthier to have a Business Intelligence solution that is effective, regularly used and adds value within an organisation, than one that is produced quickly and not used / having to re-work in the future when end users express their dislike and lack of usage/engagement.
[bookmark: _Ref132028991][bookmark: _Toc132029474]Appendices  

[bookmark: _Toc132029475]Appendix 1 - IOM Business Intelligence (PowerBi) Moderated Usability Test

Date/Time: Thursday 6th April 2023 @ 2pm
Location: Vulnerability Hub – Dyfed Powys Police HQ, Carmarthen
End User: Tom Walters (IOM Coordinator)
Moderator: Lowrie Proctor

The purpose of this exercise is for you to navigate through the newly created IOM Business Intelligence dashboard in order to obtain answers to specific data questions, comparable to those questions asked within the department’s usual data returns. All the required answers can be found within the pages. 

Q1.
Please navigate to the IOM Cohort page and identify how many nominals are managed within Ceredigion’s flex cohort.
Answer: 7
Moderator comments/observations: Correct answer - User navigated promptly to the correct page and used the divisional slicer to filter to show Ceredigion.
Approximate time taken to complete exercise: <20s

Q2.
How many females are managed in total within Dyfed Powys IOM? 
How many of these are within Powys cohorts?
Answer: 8 Females. 3 in Powys
Moderator comments/observations: Correct answer – user used slicers as required without hesitation
Approximate time taken to complete exercise: <30s






Q3.
How many nominals are managed on IOM for Drug related offences? 
Who are these nominals?

Answer: 3 drug related.  See screenshot below for details
[image: Text
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Moderator comments/observations: Correct answer - User instantly navigated to the correct visualisation and completed the drill through step as required.
Approximate time taken to complete exercise: <30s

Q4.
Navigate to the Operational Crime page. What are the ‘top 4 crime types’ committed within the Ceredigion division?
Answer: S&H , Violence without injury, Public Order, Violence with injury
Moderator comments/observations: Correct answer - User navigated to the home page then to the correct page without delay. Used the familiar divisional slicer to filter to Ceredigion as required.
Approximate time taken to complete exercise: <30s


Q5.
Who is the individual who has committed the most crimes within Carmarthenshire?
Answer: Michael Smith – 12 offences
Moderator comments/observations: Correct answer - At first user did not reset/get rid of the previously set Ceredigion divisional filter but soon realised and corrected to Carmarthenshire.
Approximate time taken to complete exercise: <30s



Q6.
How many Public order offences were committed by Females of B2 ethnicity?
Answer: 157
Moderator comments/observations: Correct answer - Without delay user utilised the slicers/filters as required to get the answer (Moderator did advise at this point that should the user want to in the future, they can select more than one ethnicity option)
Approximate time taken to complete exercise: <30s

Q7.1
Access the prison release page – how many prisoners are due for release into Pembrokeshire?
Answer: 41
Moderator comments/observations: Correct answer - User accessed the prison release page from the PINS logo as required. Confident in the use of the slicers
Approximate time taken to complete exercise: <10s

Q7.2
How many of these are recorded as being female?
Answer: 7
Moderator comments/observations: Correct answer - Good use of additional filter to the data
Approximate time taken to complete exercise: <10s

Q7.3
View the specific details for these females and extract the data into excel.
Answer: Completed
Moderator comments/observations: Correct answer - User completed the drill through function to view the specific data however did hesitate slightly when thinking how to extract into excel. Tried to ….. before then completing the correct process.
Approximate time taken to complete exercise: 30s

Q8. How was the experience of using the dashboard to complete these tasks?
Answer: It was very easy to use and for a person who isn’t an analyst or computer savvy I was impressed with how easily I was able to get what I wanted. It made completing the exercises fun.

Q9. How easy or difficult did you find the navigation within the dashboard?
Answer: Very easy – It was obvious where to navigate. At first I didn’t know how to access the prison release information however during the time given to familiarise with the system I found this through clicking on the PINS logo. It was good that the pages had the same format of filters for the divisions etc so It was clear where I needed to go


Q10. What are your thoughts on the design and layout?
Answer: I find the layout easy to navigate and digest – it is like we had discussed in the prototype designing so I already had an idea of what/where things were

Q11. Do you have any suggestions on any improvements that could be made in order to make the dashboard easier for you?
Answer: I can’t think of anything at the moment. I would like to continue to use the dashboard and would be very keen to continue to work with you to include other data metrics, as we discussed in the original exercise completed. It will be great to have this up and running to have “one version of the truth” when it comes to completing data returns.

-------------------------------------------------- END OF EXERCISE -----------------------------------------------------------

Thank you for taking the time to complete this exercise – your continued feedback and involvement is imperative in ensuring the dashboard is fit for purpose, ensuring it provides you with the required data in a quick and easy way.
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