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The County of Carmarthen is located in Southwest Wales and overseen by Carmarthenshire County Council. This local authority services a rural county with a population of almost 190,000, the fifth least densely populated local authority out of the 22 authorities in Wales (Census, 2023). As an employer, the council employs over 9000 people, with day-to-day operations supervised by the Corporate Management Team. The council’s structure is divided in to five Directorates: The Chief Executives, Education and Children Services, Corporate Services, Communities, and Place and Infrastructure (Carmarthenshire County Council, 2023). The area of focus for the hypothetical research presented in this report is within the Chief Executives Department, specifically the Regeneration, Policy, and Digital division, which is where all IT and Digital operations are undertaken within the council. 
The chosen topic of research is investigating the use of artificial intelligence in the development pipeline, and this subsection has been chosen to evaluate this topic since it reflects many aspects of the technological backbone supporting the local authority and its constituents and its provision of services that are used on a daily basis. These developers are the focal point of this hypothetical research due to working within an area in which artificial intelligence (AI) has recently expanded to.
Technology is ever changing, and its heavy involvement in our daily and working lives has led to this progression being referred to as ‘the fourth industrial revolution’ (Johannessen, 2018). One emerging technology has had a steadily increasing current of interest since its defining term was coined at a conference evaluating intelligent behaviour in machines, subsequently referred to as ‘Artificial Intelligence’ in 1956 (Barrow, 1996). AI has been prevalent in both reality and fiction before (Butler, 1872) and after (Ferrucci, 2012) this term being coined but has seen a huge uptick in public interest and support since the public release of OpenAI’s publicly accessible Large Language Model, ChatGPT. ‘GPT’ stands for Generative Pre-trained Transformer, and the most publicly accessible version is GPT-3 (Hu, 2023).  This technology can be used to generate text-based responses to questions, instructions and more, known as “prompts”. ChatGPT and other “generative” AI tools and their usage is widespread online and can be considered controversial when regarding the manner of sourcing the material the model been ‘trained’ on. 
The inciting change in the sphere of software development took place in June 2021, when a technical preview of a tool called GitHub CoPilot was announced (Friedman, 2021). This tool takes the concept of auto-correction and applies it within a programmer’s coding environment and suggests lines of code to be added based on the context, specifically code, already written. The intended result is rapidly streamlining the process of development. The suggestions and corrections are generated through GPT-3, which also powers ChatGPT, and therefore faces the same issues when regarding its training material (Lucchi, 2023). Since CoPilot’s introduction and rollout, AI assisted development tools have been thrust into the limelight, with more focus on ever before on trying to streamline development processes (Roshi, 2023).
As a result of these changes affecting the development space, the core idea of this research is to determine a participant’s sentiments about the effect of implementing AI tools in a participant’s daily routine, and then allow for the participant to access these tools and utilise them regularly in their work across a set time period, and then evaluate the participant’s perceived usefulness of these tools, and assess their sentiment after the implementation period for contrast. 
The element being investigated is to see if the participant’s initial preconception of the tools and their personal thoughts about them then reflect their sentiment about the tools once they have attempted to integrate them into their workflow, and whether they determine these tools improved or hindered their workflow over the course of the research.
The overall elements to be analysed are intended to reflect a positivist research paradigm (Alharthi, 2016), in that the aim is to find a measurable link between user’s initial conceptions of AI tools relevant to their workload, and the changes that these tools impose on their daily working lives after given suitable time. The ideal method to undertake this research would to be find a quantitative method of analysing this link, and making the objectivist assumption that this link exists and can be measured. However, the core assessment area is that of a participant’s opinions and sentiments, which are much less able to be empirically measured in a way that truly reflects their feelings, trending towards a qualitative approach to data collection for this aspect, and a subjectivist assumption about the data collected when regarding what forms the participant’s workflow and opinions on the subject area. From this divided basis, the methods that would be used to obtain the data for assessment would need to be both qualitative and quantitative in nature.
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[bookmark: _Toc163652712]Methodological Approaches
When approaching this research project, it is important to consider some of the core methodological approaches towards conducting research (Patel, 2019) . These two methodologies, quantitative and qualitative respectively, are what informs the methods used to conduct the research needed to analyse and draw conclusions. Considering that the report is regarding hypothetical research, both of these elements will be explored regarding what these approaches consist of, as well as the preferred elements of each approach.
Quantitative research methods are driven by the idea of cause and effect and are categorised in this way as the data they aim to retrieve is data that is focused on quantities (Williams, 2007). This drive for empirical data is what tends towards these methods being used for testing theories regarding tangible measurements, and the data retrieved is often used to deduce new theories or aspects in the areas they are being used, giving them the common reference of a deductive reasoning method (Barroga, 2022).
Qualitative research methods, in comparison, are driven by the retrieval of qualities present in the subject area being assessed, and look to draw out additional meanings, or examine experiences regarding the subject area or participant specifically (K. Hammarberg, 2016). Qualitative methods are often used to develop theories about the subjects they are used to analyse, and are often considered inductive reasoning methods, helping researchers take these meanings or experiences and evaluate across a broader, or more general set of scenarios.
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In this scenario, the underpinning aim is to gather both quantitative and qualitative data. The research designs this project could follow are either an action research design or a use of mixed methods. The potential justification for action research is that the research would intend to follow the cyclical layout often set by this design (Christens, 2015): first by planning implementations of AI tools for participants and gathering sentiment on the tools that are relevant, the subsequent implementation of those tools for an allotted period of time, gathering evidence about the effectiveness of the implementations once that time has passed, and reflecting on the data obtained. 
Alternatively, a justification could be made for using a mixed method design, since there is an attempt at determining sentiment that might best be gathered through different means than solely qualitative methods that could further be reinforced by empirical data. Mixed methods would allow for a more in-depth approach to each participant and providing the necessary context for what each participant will undertake (Bergen, 2016). 
From this angle of contextualisation, a justification could be made for the use of a case study design for this element, since it allows for a more encapsulated approach which would relate to the personalisation of data towards a participant (Gillham, 2000). However, case studies can trend towards qualitative data methods, and in this scenario the aim would be to have a good distribution of relevant quantitative and qualitative data, cementing preference towards the use of a mixed methods design overall for the research.
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In terms of considered research methods, arguments can be for many approaches that would fit in to this proposed area of research from both the quantitative and qualitative sides of gathering data. The quantitative elements that should be considered if this were to be undertaken are the use of surveys, structured interviews and possibly experimentation. For qualitative methods, additional usable methods would be the use of dialogue style interviews, and observations.
The suitability of each can be argued both for and against with similar sets of arguments, notwithstanding the decision to decide on quantitative, qualitative, or mixed methods specifically. The assumption is being made that for this hypothetical, it will utilise a mixed methods design to allow for a wider range of included research methods.
Surveys are highly suitable, since surveys can be used for both empirical data gathering as well as being able to attempt sentiment analysis on the retrieved simple datasets and can be easily tailored to gather data on the appropriate areas (Fowler Jr, 2013). The counterpoint to be made is that the proposed team is relatively small team, so attempting to draw conclusions from such a small dataset might lead to bias, or the resulting findings only being suited for internal reflection. 
The use of structured interviews is also suitable, since it is similar in structure that of a survey but allows for the participant to be in an environment that might best allow them to express themselves to the interviewer, within the guide presented to them. However, similar to the drawback of a survey, the rigid nature does not easily support the intended ideal of working with each participant to better determine their workload and personal area of work, and the subsequent applicability of available AI tools.
Experimentation would greatly benefit this research, but the variables to be measured would need consideration of the respective qualitative data provided as context during analysis, as the varying workloads would need accommodating as to not cause bias towards certain participants. This could be done by considering self-reported time spent during activities or similar non-invasive methods of assessing work completion rates. Comparing this data between different development areas may result in poor comparison if undertaken with a solely quantitative research design.
When considering the suitability of the qualitative methods listed, the applicability of the methods is greatly improved with less potential need for change. The first key example of this is the potential use of a semi-structured interview as opposed to structured. A justification could be made for this scenario that interviews, explicitly semi structured and potentially unstructured, would be critical to the study to be able to properly assess the baseline workload relevant to each participant, as well as determining the appropriate tools that they can integrate during the scenario. 
Similar to the crucial nature of an interview element, the idea of implementing a form of observational data collection would be critical for this hypothetical, since the participants need to be able to continue to work normally (Rosenberg, 2011). Using a participant observation approach would likely tie well with the initially proposed methods, as this could include the use of interviews, as well as document or work review alongside the participant to assess the changes in their work. Encompassing the data collection in this way could be limiting for some aspects of comparison since it contextualises all data within the habitat it was observed, so care would need to be taken that measurable or quantifiable data is ensured to be gathered outside of the observation style of quantitative collection to avoid bias.
The methods this report would put forward for use in a real analysis would be a combination of observation, experimentation and surveys, and semi structured interviews. Observations would be preferred to properly allow participants to work within their natural environment and be able to express themselves about their regular working environment, and using semi structured interviews would allow the researcher to discuss with the participant which tools are available to them and how that could affect their work, and how that should be assessed. The element of experimentation would be for allowing data to be retrieved and compared to other participants and the effectiveness of the use of AI, as well as be able to compare it to data from a control participant for contrast. The surveys would add an additional qualitative element to derive sentiment in and around AI in the workplace from each participant to compare to their data after implementation as well as their sentiment after the research is conducted.
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In terms of ethical considerations for this research, a key consideration is insider research. This is the most critical aspect of consideration as the author of this report is one of the members of the wider development team, with their own personal relationships formed between themselves and others within the department and service as a whole. These relationships, as well as any personal bias formed by the researcher on the subject matter, are the two most critical considerations within this wider element of insider research.
Whilst insider research can have advantages, in that the research undertaken can be targeted at known problem areas, and trust in the researcher from others within the organisation can lead to more information being freely offered, it’s important to consider that both of these elements could be twisted by a biased researcher through malicious question design and use of data gathered as a weapon within workplace politics. Additionally, barbed design of the research overall can lead to outcomes that support only the researcher’s potentially skewed or untrue claims, meaning that the research elements need to be evaluated by people other than the primary researcher, if that researcher is within the service.
Further elements for ethical consideration are the preservation of anonymity of the participants and as an additional element, the guarantees given to the participants regarding this. Whist the intent of the hypothetical research here would be to gather internal data and use it to determine if there is a positive effect overall with the use of AI assisted development, it would be important to both preserve anonymity of participants and specifics that could lead to them being identifiable through their workloads, in case the research was ever publicised or developed upon externally. Measures such as consent forms and suitable storage of transcriptions can be put in place to help structure this guarantee of anonymity.
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Drawing this report to a conclusion, the overall aim was to explore the possible research designs and methods that could be used to investigate how AI tools can affect development workflow within the author’s place of employment. The explored approaches have put forward the utilisation of a mixed method research design, making use of observation and experimentation in conjunction with semi structured interviews to build a narrative around each individual participant, and the use of these elements ensuring confidence in the ability to build a narrative structure around each individual’s workflow and determine how the use of AI tools has affected how they operate on a day-to-day basis. The use of these elements is intended to allow for the effective evaluation as to whether AI has a positive or negative impact on the participant’s daily routine, with further experimental data and subsequent analysis to allow for a broader stroke evaluation of the effectiveness to be assessed by the service if desired.
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The recommendations for future research drawn from the main findings to be considered within the organisation are as follows:
· Methodology: The use of both qualitative and quantitative methodologies would suit future projects of a similar nature well as the original aim is to collect both sentiment and data to draw conclusions about the effectiveness of AI within development areas of the organisation.
· Research Design: Areas of investigation similar to this might also benefit from a mixed methods design. Within this report it is considered that it would allow for deeper insight and gathering of qualitative data to back up qualitative data around the subject matter and allow for further contextualisation with regard to each participant’s workload and how AI affects them day to day. 
· Insider Research: When undertaking research regarding any department, it is important to consider the ramifications of insider research. It could be conducted in a malicious manner to drive a desired point across, here pertaining to AI opinions and use of it in development. The author acknowledges this with their own personal bias but posits more truthful insights may be gathered if research is undertaken by a trusted individual within the department.
· Further Ethical Consideration: The report puts forward that the style of data collection in this research needs to ensure anonymity for the participants unless otherwise specified, and suitable obfuscation of identifiable workload elements and specific tools would need to be avoided. Research following similar topics within similar structures may also find this beneficial to prevent possible identification and weaponisation of participant opinions.
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