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Within this report the objectives of demonstrating knowledge and critical understanding of innovation, creativity, and an enterprising mindset while recognizing the values and contributions creativity brings to the common good. It further aims to conceive, articulate, and apply creative thinking within a work-based or academic context to develop novel solutions and value creation.
In today's rapidly evolving world, innovation, creativity, and an enterprising mindset have become paramount for individuals and organizations to thrive and make positive contributions to society. This report highlights the objectives of acquiring knowledge and a critical understanding of these concepts. By exploring the principles and theories underlying innovation and creativity, individuals can gain insights into their significance and potential for generating positive outcomes.
Additionally, this abstract emphasizes the importance of recognizing the values and contributions that creativity offers to the common good. Creativity has the power to foster progress, address societal challenges, and enhance the well-being of individuals and communities. By understanding and appreciating these values, individuals can harness the potential of creativity to drive positive change and create a lasting impact.
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Innovation, creativity, and an enterprising mindset have become increasingly crucial in today's rapidly changing and competitive world. This introduction highlights the objectives of the assignment, which are to demonstrate knowledge and critical understanding of innovation, creativity, and an enterprising mindset, while recognizing the values and contributions creativity makes to the common good. Additionally, it aims to conceive, articulate, and apply creative thinking within a work-based or academic context to develop novel solutions and/or value creation.

The first objective of this assignment is to demonstrate knowledge and critical understanding of innovation, creativity, and an enterprising mindset. By engaging with relevant literature, theories, and case studies, we will acquire a comprehensive understanding of these concepts and their implications. This objective involves examining the underlying principles, theories, and frameworks that shape innovation, creativity, and an enterprising mindset.

The second objective of this assignment is to conceive, articulate, and apply creative thinking within a work-based or academic context. Creative thinking is a valuable skill that empowers individuals to develop novel solutions and create value in diverse settings. By exploring practical approaches and techniques, we aim to cultivate our creative thinking abilities and apply them to real-world or academic scenarios. This objective involves synthesizing knowledge, generating innovative ideas, and effectively communicating and articulating those ideas.
By achieving these objectives, we will gain a comprehensive understanding of innovation, creativity, and an enterprising mindset. We will recognize the role of creativity in promoting the common good and appreciate its potential for generating novel solutions and value. This assignment will provide us with a solid foundation to navigate the dynamic and ever-evolving landscape of innovation and creativity, enabling us to contribute to positive change and make meaningful impacts in our respective fields.


[bookmark: _Toc138425040]Main Body
[bookmark: _Toc138425041]Task 1 Research Project Ideas

When designing reinforced concrete, the strategy to decide which bars and where to place these bars is critical. When designing by the design code, large amounts of bars are needed to be able to cope with the tensile strength. To check these bars manually would lead to significant human errors and would be extremely labour intensive. Using Building Information Technology simple designs such as base slabs can be automated regarding the steel [1]. However, when designing complexed bridge type decks, this would prove a lot more difficult. Using C# language will allow for codes to be written, incorporating complexed the stresses and forces these decks will come under, as well as the vast prewritten library of steel bars that would be needed. This can then be put into Tekla using their own API system [2].

Within Civil Engineering, it is important to inspect the structures to identify defects such as cracking. Cracks, if neglected, can cause catastrophic failures to the structure itself. Currently manual visual inspections are the preferred method to inspect these structures and assess any damage. Manual Inspections require highly qualified engineers to carry out mondain and highly repetitive tasks. Due to this the inspections are usually extremely slow and quite expensive. They also lack objectivity and repeatability [3]. Automating these inspections using image recognition would come with numerous benefits. Whilst increasing accessibility by using drones the collection of the data whilst increasing reliability and repeatability will also come [4]. 

Many places in the world suffer from being able to fully utilise the crops that the farmers produce. In Rwanda for instance, more than 40% of there crops go to waste. This is obviously a huge problem especially when 19% don’t have enough food [5]. 
Being able to develop a data analysis platform to be able to collect and analyse data to provide farmers and governments with essential information to be able to combat the extreme problems that they face. This platform could provide information combating climate change, pests and diseases and logistical problems [6]. 

When trying to answer the question of “Can we use AI & Machine Learning to automate reinforced steel within bridge decks?” the appropriate research philosophy would be that of Critical Realism.
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 When trying to answer the question of “How can we use AI & Machine Learning to automate reinforced steel within bridge decks?” the appropriate research philosophy would be that of Epistemology Positivism. The reason for this is that this method adopts a quantitive research approach. Positivism assumes things as facts and the correlation between them can be determined as scientific law [7]. The reason for this being an appropriate method is the type of research that is needed. To answer the research question, data such as bridge deck designs, including dimensions and reinforcement details would need to be collected. This dataset should also include information about the performance and behaviour of existing bridge decks. This data would be found via a quantitive research approach, which a Positivism philosophy supports. However, there would be another research philosophy that would be needed to fully answer the research question. The researcher would need to research AI models such as a regressive or neural network, to find which would suit best. would pragmatism be an appropriate method to research due to its ability to prioritise the practicality over the theory [8]. Theories such as ontology and epistemology would rather focus on the theoretical considerations.

[bookmark: _Toc138425043]Task 2 Q2 Appropriate Database & Search Strategies

[bookmark: _Hlk138156605]When first considering which database and search methods is the most appropriate to use must be a few things to contemplate. These would come under a known known matrix. It’s important to fully understand what parts of you research you may understand but aren’t fully aware of, and which parts of information is already understood and known [9]. With this being said, it understood some of the data which is needed, such as, the different types of bridge decks and all the properties that this entail. However, it is not known what they are. The appropriate database to search from for reliable information would be the American Society of Civil Engineers library. This contains the largest database in the world, regarding Civil Engineering research, and contains information that is up to date and relevant [10].
Using an appropriate search strategy is essential into getting the correct data regarding the above question. Keywords would be key obtaining the correct information, using up 4 keywords would get the best results. Using the Key words of How, AI, Automate & reinforced steel, should be enough to produce a wide range of research data.
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Regarding the research question, different types of research strategies will need to be invoked, the first being analytical. The reason for this is that analytical research focuses on already known information and the data collected by the researcher is to be analysed and studied [11]. Data such as bridge dimensions, types, materials will all need to be analysed making this an appropriate research strategy. When considering the correct AI model to use, an experimental research strategy would be used. This could involve conducting controlled experiments with different variations of models to get the resulted most appropriate to answer the research question. 

To receive feedback a very basic question was asked to university lecturers and experts all relevant in the respected domain. The question being “Will my research question allow me to produce a relevant product” and “how can I improve my question, to be able to obtain the best data relating to the topic”. Some of the feedback that was received were predominantly around how specific the question was. The original question was “can I automate reinforced steel”. The feedback received mentioned that there are numerous components of civil structures that require reinforced steel and that trying to find a way to automate them all was too big of a task in the space of time given. Narrowing it down to just the bridge deck allows for focus to be put solely on a specific area. Also, there are multiple ways in which to automate reinforced steel whether this is through different CAD software or through machine learning. Being more specific allowed for better research into the topic. Finally, merely replacing the word “Can” with “How” completely changed the dynamics of the question. The changed question allows for a scalable project where the researcher can then proceed in implementing the research and creating a product solving the question.  
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When selecting a quantitative research strategy to research bridge deck types and dimensions, a descriptive research method would be adequate. This could be used as both a quantitative and qualitative research strategy. A quantitative way would gather quantifiable data that is used to Descriptive research is used to describe characteristics of a population or phenomenon being studied. In this case, the population being studied would be bridge decks. This is gathered using surveys or experiments [12]. A qualitative descriptive approach would give more meaning to the data collected through conducting interviews and other ways to collect the data [12]. A qualitative approach would not be needed as there is no need to give a meaning to the data collected.
A more appropriate qualitative method would be that of a case study. Case studies are used to explore a more in depth understanding of a phenomenon. The phenomenon in this case would be the bridge decks. It would also be used to provide better insights into information about the performance and behaviour of existing bridge decks [13].

[bookmark: _Toc138425046]Task 3 Q2 Strategies to enhance validity, reliability, and generalisability.

When trying to improve validity, reliability & generalisability it is important to consider how much data you need for your given topic. The data received could be large in quantity but is it beneficial in the researcher’s case study. It would be important to ensure that the correct recruitment for the researcher’s sample is taken. The researcher may also be limited to there data collection due to time and resources, results from experiments may also be limited, limited responses to questions asked in surveys or limited people with experience, knowledge and expertise in the research topic [14]. To ensure the best quality of data is collected there are a few approaches to take depending on whether qualitative or quantitative research is being undertaken. In regard to the chosen topic stated above, when conducting Qualitative research, a typical case sampling would be an appropriate way to collect the data. This is where the researcher can recruit participants who can provide greater knowledge and responses due to there in depth knowledge of the topic. In this case Bridge engineers, Reinforced Concrete Detailers and Data Scientists will be recruited [15]. When Undertaking Quantitative research, stratified sampling should be undertaken. This will allow the researcher to divide the samples into subgroups. This will ensure that the sample population is diverse and all populations are represented [16]. In this scenario the subgroups could be broken down by age, discipline, whether this is bridge engineer or Reinforced Concrete technician, Data Scientist or Civil Engineering Technician. Years of experience should also be covered due to the knowledge that will have been gained within 3D CAD modelling and actual buildability of the design produced.
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When designing a data collection method, the types of research must first be explored and decided upon. With the topic at hand there will be multiple methods. When trying to decide which AI model will be most appropriate, testing a causal relationship may work. This is done by producing experiments to determine the impact of changing or manipulating the variables [17]. This will involve testing the different AI models and manipulating the variables within it to be able to give the researcher the desired outcome. For example, using a regressive model would be able to predict the optimal reinforcement details, such as the amount and placement of steel bars, for a given set of bridge deck parameters. These parameters or variables could then be manipulated to see how well it performs. However due to time constraints this may take time to be able to experiment with all different variables and all different AI models. A more time efficient way would be to research the understanding of general opinions of a group of people. This will be done by producing a survey to experts within the field of Data science and Bridge engineering. It would be important to decide the sample size at this point. For this topic 30 participants would be an adequate size taken from a range of Engineers, Technicians and Scientists. The age and years of experience should also be taken into account as senior engineers may have adequate knowledge of engineering but may not have the appropriate knowledge of AI. 
To be able to collect the data on the different bridge dynamics, an understanding of historic and current conditions would be the most appropriate way of collecting the data. Most information would be found via libraries or from online databases and records such as the American Society of Civil Engineers library.
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To answer the question of “How can we use AI & Machine Learning to automate reinforced steel within bridge decks?” the appropriate research philosophy would be that of Epistemology Positivism. The reason for this is that this method adopts a quantitive research approach. Positivism assumes things as facts and the correlation between them can be determined as scientific law. The reason for this being an appropriate method is the type of research that is needed. To answer the research question, data such as bridge deck designs, including dimensions and reinforcement details would need to be collected. This dataset should also include information about the performance and behaviour of existing bridge decks. This data would be found via a quantitive research approach, which a Positivism philosophy supports.
However, there would be another research philosophy that would be needed to fully answer the research question. The researcher would need to research AI models such as a regressive or neural network, to find which would suit best. Would pragmatism be an appropriate method to research due to its ability to prioritise the practicality over the theory. Theories such as ontology and epistemology would rather focus on the theoretical considerations.
When first considering which database and search methods is the most appropriate to use must be a few things to contemplate. These would come under a known known matrix. It’s important to fully understand what parts of you research you may understand but aren’t fully aware of, and which parts of information is already understood and known. With this being said, it understood some of the data which is needed, such as, the different types of bridge decks and all the properties that this entail. However, it is not known what they are. The appropriate database to search from for reliable information would be the one that contains information about bridge deck designs and reinforcement details.
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Currency. Is the material recent? Has it been superseded by more
recent newer information? Newer information is generally perceived to
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