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Map design and creation by author using adapted Canva template based on draft created in Mindmeister structure (Appendix C.1)

     1. Mind Map
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A personal interest in human–technology interaction is applied to challenges in workflow and reporting. Rising 
data volumes, evolving tools, AI integration, and limited resources demand new approaches to support clear 
decision-making. Objectives focus on stakeholder value. To progress development, assess impact, and 
measure success, they must define practical, measurable steps for delivery.

Aim

Reduce user frustration and improve operational efficiency via a dashboard prototype that addresses visibility 
and reporting challenges across key cyber activities.

Objectives

Define and baseline visibility, data handling processes, and user frustration across cyber activities.•

Document project requirements based on participant findings and research. Review through mock-up 
design.

•

Collect and analyse data on duplication, volumes, timings, and frustration levels. •

Implement data handling controls to secure development data in line with best practice to secure and 
demonstrate assurance for live use. 

•

Implement iterative feedback mechanisms across design, development, and testing stages.•

2.1. The Idea: Aim & Objectives

   Content Page 4    



Delivery is for a multi-disciplined and layered team environment where demonstrating value, maintaining visibility, 
and upholding ethical standards are essential.

The philosophical approach considers environment and practical constraints (Table 1 Appendix B.1). 

Table 1: Delivery context and implications for research.

Ontology was not selected as while practical and objective, researcher is not separate (also end user) and user 
frustration is subjective. 

Figure 1: Research philosophy components considered [16] [17]. Image Design: Author.

Table 2: Evaluation of approaches [18] [19] [20].

An approach combining critical realism and pragmatism, considers subjective and objective elements. Positivism 
adds value  without restricting  approach. Personal preferences (Fig. 2)  suggest the combined approach ties in well 
with personal style, perhaps due to interests and initial inspiration. This risks restricting  innovation and creativity via 
comfort zones and bias. Addressing via external research and feedback can ensure inclusion of wider insights. 

Figure 2: Module reflection indicates approach preference.

2.2.  Philosophical Approach
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Taking forward the philosophical approach, a practical approach to gather relevant, credible research was 
explored. A concept map provides visual organisation. This provides clearer focus on themes, keywords and 
possible research questions (Fig 3). [21]

Figure 3: Example research question development from a concept map (Appendix B.1).

To focus on core search terms, linking words and overly specific were removed. Boolean operators (AND, OR) and 
quotation marks (exact phrase searches) were used for results involving connected concepts or wording in a 
chosen order reducing volume of individual, unrelated mentions. (Fig 2, Appendix D.2). 

Filtering recent publication dates (Fig 4. Appendix D.2) keeps results focused on current practice, helpful as tools, 
threats, and operating contexts shift quickly. Peer review provides assurance through validity and accuracy 
checks. [22] 

Some combinations (Appendix D.2) returned a high number of relevant results, suggesting well-explored 
underlying principles helpful for an idea tackling daily operational challenges. This also needs more filtering and 
refining of searches to avoid overwhelm. Again, referring to the Concept Map (Appendix B.1) to refine keywords 
and search terms further is a preferred strategy. Reading abstracts and paper keywords to determine relevance 
would be more practical for very specific searches returning few results. Important to consider for this project 
idea, less well explored themes (low results with wider search terms) could demand additional resource. 
Extended testing, high resource use, and longer delivery times beyond what is available.   

Figure 4: IEEE Xplore with Boolean operator testing and peer-review/year filters applied

Sourcing across recognised academic and professional sources increases range and credibility. Results 
still require review to confirm application. Searches via University library, sources such as Google 
Scholer, and browser extensions quickly widened the range valuable sources further (Refer to 
Appendices D.1 to D.3).

Sources supporting and questioning concepts provide a stronger foundation.  A well supported proposal  will be 
more likely to gain stakeholder acceptance and be seen as valid for implementation.

2.3 Search Tools and Databases
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To evaluate whether the dashboard reduces user frustration and improves operational efficiency, the research 
design must ensure that the right concepts are measured, consistently interpreted, and ethically applied (Fig. 5).

Figure 5: Considerations to support responsible and ethical process with credible results. Image design: author.   [21] 

Validity as a process of investigation, requires that research measures the intended concepts (Fig 5). In this case 
user frustration and usability. Open questioning enables participants to define frustrations in their own terms, 
which can then inform structured measures (questionnaires). This reduces researcher bias and ensures alignment 
with project aims of usability and efficiency. The interviews process will need to be standardised across 
participants, repeatable, and care taken with accurate recording of responses to support validity. [23] The 
questionnaires then  investigate a causal relationship  i.e. that the dashboard implementation statistically causes 
increased decreased frustration. [24]. 

Reliability depends on consistency across time and conditions. Standardised questions, repeated measurement, 
and use of identical rating scales allow comparison of results. Supplementing this with available operational logs 
ensure results are stable, repeatable and support stability of findings.  [25](Fig 5).

Generalisability is necessarily limited by the focus on a organisation specific solution that may not be suitable for 
the wider population and small team context e.g. random sampling will be less practical [26] . However, elements 
such as reporting formats, dashboard use, and data visualisation techniques reflect wider sector practice, providing 
transferable insights. [Fig 5].

Ethics underpin the research design (Fig. 5), [27]. This includes the research practice e.g. embedding elements 
include informed consent, voluntary participation, transparency of purpose, anonymisation, and secure handling of 
sensitive or personally identifiable data. It also involves adherence to policy, ethical frameworks and ensuring 
human feedback into technological design elements.  Compliance with organisational policy and the Civil Service 
Code provides assurance of responsible practice. 

Practical influences on validity, reliability and ethics, such as workflows, hierarchies, and data sensitivity, are 
illustrated in Figure 6.

Figure 6: Context and practical considerations for measurement. Image design: author based on workplace knowledge.  

3.1. Strategies
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Data selection Methods are selected based on relevance and practicality to measure workflow activities,  
structures, or subjective elements (user frustration). They are intended to support consistent interpretation 
for valid, reliable use. (Table 3) . 

Table 3: Proposed data collection methods and approach

User data collection occurs in live setting. Participants may disengage or alter performance through 
awareness of observation (Hawthorne effect). To reduce this, trust will be established early via clear 
consent forms, data handling controls, and anonymisation. Ensuring a range of experience in 
participants may also provide more balanced results.  [28]

Sampling design reflects operational relevance (Table 4) e.g. direct involvement in dashboard 
impacted reporting tasks. Including users responsible for data collation, transformation, and 
submission, as well as those who review or act on outputs. Where cluster sampling is used (e.g. user 
process frustrations and reporting effectiveness), it will be crucial to analyse how representative that 
sample is. [29] If sample groups are constrained e.g. limited population then it is proposed to note 
and use caveats alongside with the captured data for more considered analysis and interpretation.  

Table 4: Sampling selection [21] 

Sampling numbers will be held consistent across stages to support valid comparison, but may vary naturally 
based on activity levels, particularly where fixed percentages are unsuitable for low volumes.

Data types and volume are considered in method design. Open interview questions capture subjective, 
qualitative input, supported by a consistent question set and optional prompts to draw out responses. Rating 
scales allow quantification. Timings provide repeatable, quantitative data.

Management of data volumes is controlled via set data capture points and using historical data (logs) to 

3.2. :Data Collection
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Management of data volumes is controlled via set data capture points and using historical data (logs) to 
support. Limited secure storage will place restrictions on volumes collected and researcher availability will 
place restrictions on analysis of subjective qualitative data. Careful design will be needed to ensure results can 
provide reliable, valid findings. 

To improve approach, feedback was obtained via an skilled and experienced manager (Appendix E). This 
confirmed the idea as value creating and feasible. Useful considerations indicated due to numerous tasks, 
dealing with priority workflows first may be sensible. 

Reflections concluded that creativity and passion for delivering the idea could be tempered by time 
restrictions. While unpalatable, constructive thinking refocuses thinking towards managing expectations both 
for innovator and stakeholders. The suggestion of working towards goals longer term, encourages the planned 
application of an iterative approach. 
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Quantitative and qualitative analysis application reflects data types being collected, the aims and objectives. 
Both provide distinct but complementary insights (Fig. 7). Quantitative methods give measurable results that 
can be compared across time and samples, while qualitative methods capture context and user perspectives 
that cannot be reduced to numbers alone. 

Figure 7: Reflection on module concepts – application of quantitative and qualitative analysis. Image design: author [30]

Quantitative analysis enables statistical comparison and inference. Variable effects can be measured, and 
patterns identified quickly and communicated through concise, impactful visualisations (Fig. 7).

Questionnaire rating scales enable tracking of quantified user-frustration scores to be quantified, adding 
validity and accuracy to delivery success or issue evidence. Repeating at set points can  track changes through 
comparing measurement before and after. Repeating generates further data points and analysis opportunities. 
For example, during testing and after adjustments from feedback showing further decreases between stages 
could infer success for the iterative feedback objective as well as reducing user frustration.  

Asking descriptive or inferential questions assists identifying baseline patterns, testing delivery-relevant 
hypotheses, and exploring causal relationships, as shown by example questions in Fig 7. Correlation can also 
help measure causal links. Concerns around dashboard administrative time increasing more than reporting 
time savings could be framed and tested. This would evidence operationally effective performance. 

Qualitative analysis complements this, capturing issues that structured data may miss. Interviews and 
walkthroughs allow participants to define frustrations, suggesting improvements on their terms.  This reduces 
researcher assumptions and bias, unless the sample group is unethically selected for bias.  For example, 
excluding participants  content with current approaches may increase the chance of lower frustration scores 
than actual averages. Ideally, sampling would be random, though this is not always feasible, as discussed in the 
previous section (Table 4). 

Qualitative data can also be quantified by categorising responses to measure levels of response and less 
directly observable impacts (physically or statistically). 

Using types together, where relevant is intended to create a balanced analysis. Quantitative data provides 
scale, accuracy, and comparability, while qualitative insights ensure findings remain grounded in lived 
experience. Each addresses limitations in the other, producing results that are both robust and meaningful for 
this project with it objective and subjective delivery elements. Qualitative findings add depth, highlight 
unexpected issues, and guide potential refinements. [31]

3.3. Measuring Quantitative and Qualitative
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Quantative data supports robust accurate evidence, essential for adoption of the prototype. However, 
innovation as a concept seeks to processes and outcomes for people, then subjective, qualitative data must be 
treated as creating process value. User opinion and experience shape debate, guide design, add creative ideas 
and refine approaches. Computing may rely on binary logic, but as explored in section 1, it is driven by human 
interaction and needs. 

Conclusion
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A.1 Reflection on Module Unit 1 Topic 1 

Figure 8: Reflection notes in response to module exercise

A.2  - Application Exercise  - Module Unit 1 Topic 1 

Figure 9: Research and study carried out to complete module 'Apply' exercise 

Appendix A: Module exercise examples
17 August 2025 17:01
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Appendix A.3  - Reflections historical innovation and social change

Figure 10: Reflections on video themes and exploring further reading

A.4 - Examples of Module Exercises

Figure 11: Checking knowledge while completing module topics
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Figure 12: Working through Unit 3 Topic 3 

   Content Page 14    



B.1 Concept Map: Considering Research Questions

From <https://app.diagrams.net/> 

Map design and creation by author using draw.io

Appendix B:  Mapping
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Appendix C.2:  Concept Map development

Figure 14: Early Concept Map development, complexity of links before adjustment for final draft

Appendix C.1:  Mind Map development

Figure 13  - Initial Mind Maps notes using Mindmeister following reflections, assisting thought process and planning. Map refined 
down and moved to Canva mind map template for easier reading and organisation of ideas after development. 

Appendix C:  Working Notes and drafts
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Figure 15: ideas before trimming to key essentials
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Appendix D.1:  Test database search

Figure 16: Test search using https://eric.ed.gov/

Appendix D.2: Search terms and Keywords 

Figure 17 Testing out and refining search terms on https://scholar.google.com/ drawn from mapping concepts 

Figure 18: Combining search terms for more specific results, peer reviewed for more reliable  and refining dates for more up to 
date, relevant material. Using educational resources,  librarysearch.uwtsd.ac.uk. 

Appendix D: Research screenshots and searches
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Figure 19:  Testing keywords and variations on arxiv.org. A large open access archive. Starting point only as materials on site not 
peer reviewed. 

Appendix D.3: Supporting search tools

Figure 20 Using tools using LibKey Nomad (browser extensions) and PubMed for faster collated access, citation, and download of 
search results. 
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Appendix E.1:  Strengthening data collection strategy feedback

Figure 21: Feedback from team management and SOC

Appendix E - Feedback
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Appendix F.1: Completion Screenshots

Figure 22: Unit 1 completion

Figure 23: Unit 2 completion

Figure 24: Unit 3 completion

Figure 25: Unit 4 completion

                                                                                                                                                                                 

Appendix F: Module Completion 
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