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Q1. Mind Map – Innovation, Creativity, and Project Ideas
Innovation has been broadly acknowledged as a driving force in the development of the society, economic, and technological growth. Schumpeter (1942) referred to the process of innovation as creative destruction in which the new ideas oust the old systems to allow the ongoing development. The concept has now been linked inseparably with the digital age where computing innovation through software changes how the societies access, communicate, and make decisions. The fast increase in the number of social media platforms, including Twitter, Facebook, and Reddit, democratised the content production process; yet, it has also provided a rich environment in which fake news and misinformation are transmitted (Allcott and Gentzkow, 2017). The social effects of this phenomenon are far beyond personal fraud, and it affects the democratic elections, the health-related response of the population and the financial markets worldwide.
In Amabile (1996) definition, creativity refers to the process of generating new and productive ideas especially in an environment where risk taking and exploration are encouraged. In computing, creativity in problem solving can be seen in the creation of intelligent systems to deal with complex real-life problems. The use of Natural Language Processing (NLP), a subset of artificial intelligence that deals with the relationship between computers and human language is one of the most promising points where creativity and technical ability meet to address misinformation (Oshikawa, Qian and Wang, 2020). The ability of machine learning models to acquire linguistic patterns, sentiment clues, and structural patterns which differentiate reliable and unreliable information can be learned by being trained on labelled data sets of authentic and fake news.
Personally, and academically, there are several project concepts that can be developed at the cross-section between computing and social impact. These involve the creation of a webbased misinformation detector, a browser extension, which can identify potential fake content as it appears, a sentiment analysis dashboard, which will be used to track the public discourse throughout an unfolding crisis, and an educational program that will encourage digital literacy. The strongest and most viable project in this proposal is the creation of an NLP-based fake news detector based on publicly available social media data, that is, the 
Kaggle Fake News Detection Dataset (Mahi, 2023). The project is directly related to the BSc Computing curriculum as it immerses the fundamental capabilities in programming, data analysis, and machine learning and addresses a burning societal issue.
The mind map below illustratively shows how the major concepts of the Unit 1 Topic 1 (How Innovation Shapes the World) and the chosen project idea are connected to each other. The focus will be on the significance of disruptive innovation in information ecosystems, the innovative use of AI/NLP algorithms, ethical considerations in the context of automated content moderation, and the social value each tool that is used to consume media critically creates.
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Q2. Selected Project Idea
The chosen project is the development of the NLP-based fake news and misinformation detection system on social media. In this project, the Kaggle Fake News Detection Dataset with Pre-trained Models (Mahi, 2023) will be utilized because it includes labelled news articles that can be used in supervised machine learning classification. The system will use text preprocessing, TF-IDF feature extraction and word embeddings, and classification algorithms such as the Logistic Regression, Support Vector Machines, and transformer-based architectures such as BERT. The societal value generated by this project is that it will promote integrity of online information ecosystems and assist in development of advanced computing skills in the field of data science and artificial intelligence.
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Q1. Project Aim and Objectives
Aim: To design, develop, and test a Natural Language Processing-based classification system, which would be able to detect fake news and misinformation in the framework of social media records with high accuracy, one will need to apply supervised machine learning methods and the Kaggle Fake News Detection Dataset (Mahi, 2023).
Objectives:
1. In order to perform a thorough literature review that investigates the existing NLP methods, machine learning classifiers, and deep learning architectures that are used to detect fake news in academic and industry settings (Shu et al., 2017; Zhou and Zafarani, 2020) and to obtain, clean, and preprocess the Kaggle Fake News Detection Dataset, the exploratory data analysis that allows comprehending the distribution of classes, textual features, and data quality concerns.
2. In order to implement and compare various classification models (both traditional machine learning algorithms (Logistic Regression, Naive Bayes, SVM) and a pre-trained transformer model (BERT)) to evaluate each of them by the metrics of precision, recall, F1-score and accuracy and in order to understand what ethical analysis can be done of automated fake news detection systems, such as how it might be authoritarian, how it can be biased, and how it can limit free speech (Bontcheva and Posetti, 2020).
3. To report the results and suggest possible further development, including the possible implementation as a real-time detection tool or a browser extension.
Q2. Research Philosophy
The philosophy of research that will guide this project is positivism that follows the quantitative, empirical and experimental characteristics of the study. According to Saunders, Lewis and Thornhill (2019), positivism presupposes that there exists some objective, observable reality, which can be measured and analysed with the help of scientific techniques. In the given project, the phenomenon of interest, i.e., the linguistic features making fake and legitimate news articles distinguishable, is considered as an observable variable that could be measured using the text features and categorized using the algorithmic models. Positivist approach favours the hypothesis-based experimental research, controlled data analysis, and statistical performance assessment, which the current study design largely emphasizes.
The philosophy is suitable as the main purpose of the research is to identify the NLP model that best classifies the content of the news, which requires objective, reproducible and measurable results, not a subjective interpolation. Nevertheless, it is also accepted that a fully positivist position can exclude the socio-cultural aspects of misinformation that can be investigated more appropriately in future studies with the help of interpretivist or critical realist positions (Creswell and Creswell, 2018).
Q3. Search Tools, Research Databases, and Search Strategies
To make this project based on the established knowledge, it is required to identify the highquality and relevant literature. The search tools and databases to be used further include the following and are based on the coverage of research in computing, artificial intelligence and information science:
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Focused on the NLP, machine learning, and data science literature, the IEEE Xplore is among the leading databases on computing and engineering research.
· Google Scholar: A wide-academic search engine where one can find pre-prints and conference proceedings as well as across fields.
· ACM Digital Library: It is a platform of access to high-quality computer science research, particularly conference papers of ACL, EMNLP, and NeurIPS.
· Scopus: This is a database of abstracts and citations that are useful in systematic literature search and bibliometric analysis.
· Kaggle: This is a data science platform that contains the main dataset and related community notebooks that showcase the baseline models (Mahi, 2023).
Use of Boolean operators like fake news AND NLP AND detection, misinformation AND machine learning AND social media, text classification AND BERT AND news are used as search strategies. Results were broadened and narrowed down respectively using truncation (e.g., “classif*”) and phrase searching respectively. To ensure currency, the searches were restricted to publications published in 2017 or later because the study of NLP changes quickly. Foundational and related works were also identified by citation chaining of the existing works by such scholars as Shu et al. (2017).
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Q1. Validity, Reliability, Generalisability, and Ethical Considerations
To guarantee the quality and reliability of the research results, it is essential to pay great attention to validity, reliability, generalisability, and ethics (Saunders, Lewis and Thornhill, 2019).
The validity in this project will be covered at several levels. The validity of the internal validity will be supported through the application of a well-established publicly available dataset (Mahi, 2023), which has been extensively utilized in the studies community, eliminating the possibility of a measurement error. The dependent variable is a clear and binary variable which is indicated by the classification labels (fake/real) in the dataset. Construct validity is upheld using theoretically and empirically validated recognised NLP features (TF- IDF, word embeddings), which are linguistic features that are thought to be useful in fake news detection (Oshikawa, Qian and Wang, 2020). Stratified train-test splits and cross-validation are used to enhance the external validity of the models, as they make sure that the model is not overfitting itself to a specific data subset.
Reliability is realized by the reproducibility of all the computational processes. GitHub will be used to version-track all the preprocessing pipelines, hyperparameters of the model and evaluation protocols, allowing them to be independently replicated. Standardisation of scikitlearn and Hugging Face libraries also makes sure that the implementations of the algorithms are based on peer-reviewed and community-tested code. Several runs using varying random seeds will be done to check the stability of reported metrics.
One of the limitations that are identified with this project is generalisability. The Kaggle dataset includes mainly English-language news articles of sources, which implies that the results might not translate directly to the non-English settings, other information media (e.g., video or audio deepfakes), and other, newer types of social media. This restriction will be clearly mentioned in the final report and will be accompanied by suggestions concerning multi-lingual and multimodal extensions in the future (Zhou and Zafarani, 2020).
The focus of this research is ethical issues. The data available is in the form of publicly accessible news articles that do not include any personal or sensitive data and thus privacy issues are reduced. However, the bigger picture of automated fake news detection has certain ethical implication that should be analyzed. According to Bontcheva and Posetti (2020), these tools threaten to become a censoring tool unless there are transparency and accountability measures. The project will comply with the Code of Conduct of BCS, GDPR principles where necessary, as well as the UWTSD Research Ethics Framework. Direct interaction with human participants will not be performed during data gathering, but the pilot survey (see Appendix A) implied anonymous and given feedback on a voluntary basis of the peers and was in line with the requirements of informed consent.
Q2. Data Collection Methods and Pilot Study
Secondary quantitative data collection is the main source of data collection, which will use the already existing Kaggle Fake News Detection Dataset (Mahi, 2023). It contains thousands of classified news articles as fake and real in this dataset which has a substantial basis to supervise machine learning classification. The secondary data collection is suitable since the scale and quality of labelling of the NLP model training is out of place by primary data collection due to the impracticality of such a method in the context of this project.
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A pilot questionnaire (see Appendix A) will be used to obtain complementary qualitative data by sending a small sample of computing students and social media users (n=10). This pilot is not aimed at producing generalisable results, but it is expected to collect formative feedback regarding the perceptions of the users toward the presence of fake news and existing awareness of detection, as well as their expectations of an automated detection device. The answers given by pilots showed that 80 per cent of the people had come across possible fake news within the last month on social media and 90 per cent of the people said they were interested in a browserbased fake news detector. This response confirmed the practical value and user neediness of the proposed project and led to the integration of user-interface design goal in the development future.
The data collection tools were developed based on research best practice in questionnaire design, such as closed-ended Likert scale items, use of clear and unambiguous language, and a pilot test of three respondents before large-scale dissemination to identify and rectify any problems with question formulation (Bell, Bryman and Harley, 2022).
Q3. Quantitative and Qualitative Analysis Methods
The proposed project incorporates quantitative and qualitative methods of analysis, which is why it can be considered the mixed-methods approach to the design.
The analytical framework consists of quantitative analysis. The methods that will be used are listed as the following:
· The descriptive statistics: During the exploratory analysis, the frequency distributions, the average length of articles, and ratios of classes will be computed to learn the characteristics of the data sets. 
· The inferential statistics: the classification model performance will be measured based on precision, recall, F1-score, and the total accuracy. True positive, false positive, true negative, and false negative rates will be represented by confusion matrices of every model.
· Comparison: the results of the traditional ML models (Logistic Regression, naive bayes, SVM) will be compared with a trained BERT transformer model to evaluate whether there are statistically significant improvements in the deep learning architectures on this dataset and task.
The pilot questionnaire will be analyzed qualitatively (any open-ended comments made by the participants will be analyzed using qualitative analysis). Thematic analysis will be applied according to the six stages of analysis suggested by Braun and Clarke (2006) to determine patterns and themes that will be repeated. The concerns and attitudes of people towards social media information, the urge to verify the received information, and the fear of censorship were among the themes identified in the pilot data and will be deployed in the discussion part of the final project report.
The quantitative assessment of the models and the qualitative assessment of the users give balanced evidence base and provide more reinforcement to the technical rigour and the practical applicability of the proposed system.
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Appendix A: Pilot Questionnaire and Summary of Responses
The pilot questionnaire below was sent out to 10 participants (computing students and frequent users of social media) using Microsoft Forms. Anonymous responses were received and they were used to narrow down the project focus.
Pilot Questionnaire: Fake News Detection on Social Media
	No.
	Question
	Response Type

	1
	How frequently do you use social media platforms (e.g., Twitter, Facebook, Reddit)?
	Likert Scale (1–5)

	2
	Have you encountered content you suspected to be fake news in the past month?
	Yes / No

	3
	How confident are you in your ability to distinguish fake news from real news?
	Likert Scale (1–5)

	4
	Would you use an automated tool or browser extension that flags potentially fake news articles?
	Yes / No / 
Maybe

	5
	What features would you value most in a fake news detection tool?
	Multiple Choice

	6
	Do you have any concerns about automated content moderation or censorship?
	Open-ended


Summary of Key Findings from Pilot (n=10):
· A hundred percent of the respondents are using social media every day or several times a day.
· 8 out of 10 people indicated that they had experienced suspected fake news in the last one month.
· Mean belief of the ability to differentiate fake news: 2.8/5 (moderate-low).
· 9 out of 10 indicated that they were willing to use a browser-based detection tool.
· The most appreciated ones: real-time alerts (70%), credibility scores (60%), source verification links (50%).
· Open-ended issues of concern: threat of censorship, accuracy of classification, political bias in algorithms.
These pilot results prove the existence of misinformation exposure and the high level of interest of the user in the detection tools, which proves the practical significance of the proposed project. The fact that the self-reported confidence to identify fake news was low also demonstrates the necessity of automated support regimes.
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