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TASK 1 – IDEATION & MIND MAP
Project Idea: SmartAttend: An AI-Powered Facial Recognition Attendance Management System for Higher Education Institutions
1. Introduction
Innovation and creativity is being a force for technological development and social development. In the computer field, new digital solutions have revolutionized the world of education, healthcare, business and public services, making them more efficient, less expensive and more user friendly. Artificial Intelligence (AI) has become one of the most significant technologies of the Fourth Industrial Revolution and allows computers to execute tasks that previously would have required human intelligence such as recognizing images, making decisions and analyzing patterns (Russell & Norvig, 2021).
One thing higher education institutions still struggle with is providing accurate attendance records in a timely and efficient manner. Manual attendance systems, ID card scanning, and QR code attendence can be time-consuming for teachers, are susceptible to proxy attendance, and require constant supervision. These restrictions can be detrimental when it comes to the efficiency of the operation and the accuracy of attendance records.
As facial recognition technology matures, it is possible to create a secure, automatic and intelligent attendance system that will be able to identify students in real-time when they are in attendance, and cut down on administrative tasks. Such a system will show how innovation can bring value to the education institutions, lecturers, students and society.
2. Mind Map Content
Central Topic
Innovation Through Artificial Intelligence in Higher Education

Branch 1: Innovation
· Artificial Intelligence 
· Machine Learning 
· Computer Vision 
· Digital Transformation 
· Automation 
· Smart Campus Technologies 

Branch 2: Current Problems
· Manual attendance registers 
· Human error 
· Proxy attendance 
· Time-consuming processes 
· Paper-based records 
· Administrative workload 

Branch 3: Creative Computing Solutions
· Facial Recognition 
· Cloud Database 
· Mobile Integration 
· Automated Reports 
· Real-time Attendance 
· Secure Authentication 

Branch 4: Stakeholders
· Students 
· Lecturers 
· University Administration 
· IT Department 
· Academic Registry 

Branch 5: Expected Benefits
· Faster attendance recording 
· Reduced administrative workload 
· Improved data accuracy 
· Increased security 
· Better student monitoring 
· Digital record management 

Branch 6: Technologies
· Python 
· OpenCV 
· TensorFlow 
· Deep Learning 
· SQL Database 
· Microsoft Azure 
· Cloud Computing 

Branch 7: Social Value
· Sustainable paperless operations 
· Improved educational quality 
· Digital innovation 
· Resource optimisation 
· Better student engagement 
· Enhanced institutional efficiency
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3. Selected Project Idea
SmartAttend: An AI-Powered Facial Recognition Attendance Management System for Higher Education Institutions is the idea that has been selected for further development based on the evaluation of several computing ideas.
The project incorporates AI, machine learning, computer vision, and cloud-based technologies to provide an intelligent attendance system that automatically identifies students in class during lessons. This differs from conventional attendance systems as it allows for a face-to-face identification system without any human involvement and will enhance accuracy and reduce attendance fraud.
The project is certainly creative in that it uses several emerging technologies for a viable solution to an educational challenge. It is also very similar to the implementation of digital transformation projects in universities around the world. The proposed system aims to streamline the learning environment by adopting intelligent automation, which helps to minimize manual administrative tasks and enhance the efficiency of the learning process. The project contributes to the innovation in education from a societal point of view, through the support of smart campus projects, paper saving, increasing the productivity of institutions, and decision making based on data. The system also benefits students by minimizing distractions in the classroom and maintaining accurate and transparent attendance records.
This project has been chosen because there is great potential for expansion. In subsequent development phases, further functionalities like mobile apps, emotion recognition, behavioural analytics, timetable integration, cloud synchronisation, and predictive attendance analysis could be integrated. The project therefore, will be an excellent platform to continue their studies and develop software in the Computing programme in the future.




TASK 2 – Aim, Objectives and Research Area

2.1 Introduction
Artificial Intelligence (AI) stands out as one of the most impactful technologies in the field of higher education, offering a range of possibilities for institutions to streamline administrative tasks, boost efficiency, and enrich the experience for their students. Facial recognition technology is one of the most popular applications of AI, as it can be used to accurately identify people based on their facial features. As universities become increasingly focused on intelligent attendance solutions, they are looking to reduce manual intervention, enhance data accuracy, and boost institutional productivity (Sarker, 2022).
Manual registers, scanning identity cards or QR codes still form the basis of traditional attendance systems. While they are common practices, they take valuable class time, have opportunities for proxy attendance and involve lots of administrative work. With this aim in mind, the proposed SmartAttend system is designed to address these limitations by proposing an automated attendance solution based on Artificial Intelligence, Computer Vision, and Cloud Computing technologies. The study aims to develop and test an automated student attendance management system using Artificial Intelligence (AI) technology that ensures security, accuracy, and privacy. This project fits into the ongoing digital transformation efforts in higher education institutions and exemplifies the value added that innovative computing solutions can bring to several stakeholders.
2.2 Project Aim
The main objective of this research is to design and propose an Artificial Intelligence (AI) based face recognition attendance management system to enhance the efficiency, accuracy, security and reliability of the student attendance recording process in Higher Education Institutions (HEI) using Artificial Intelligence and computer vision technologies.
2.3 Project Objectives
The above aim will be realized by the following objectives of the project:
Objective 1
To explore the problems of conventional attendance management mechanism deployed in the HEIs.
Objective 2
Critically researching literature on AI, facial recognition, computer vision and automated attendance.

Objective 3
To break down the technical needs to implement an intelligent attendance management system, covering hardware, software, cloud storage, and security needs.
Objective 4
To gain insights into the expectations of the people who will use an AI based attendance management system by taking in feedback from the university students and academic staff members.
Objective 5
For conceptual design of the SmartAttend system and analysis of its potential benefits, limitations and future implementation possibilities in HEIs. The aim of the research is fulfilled through the realization of these objectives, which one by one will offer a structured direction of the research.
2.4 Research Philosophy
The selection of an appropriate research philosophy is critical as it will affect the research data collection, analysis and interpretation, which will in turn affect the research methodology. There are different research philosophies and different philosophies about the ways in which knowledge is created and the relationship between the researcher and the research participants (Saunders, Lewis & Thornhill, 2023).
For this project Pragmatism is determined as the most appropriate research philosophy.
Pragmatism is not exclusively positivist or interpretist in nature because it is about problem solving and solving real world problems. The proposed SmartAttend system is practical and applicable to a real problem that occurs in Universities, so it is possible to assess both the technical performance and user experience together. The philosophy embraces the incorporation of quantitative and qualitative data, enabling the researchers to study the technical feasibility as well as the perception of stakeholders. Survey results about usability and acceptance of the system may be quantitative data, and interviews or open-ended feedback may be used to gather qualitative data to better understand user expectations.
Another advantage of pragmatism is that it is flexible. The project merges educational management with concepts in computing, including artificial intelligence, facial recognition algorithms, cloud-based databases, and software design. These various viewpoints can be synthesized into a pragmatic approach that remains value and innovation-centric.
Therefore, Pragmatism is deemed to be the best philosophical approach since it has a focus on evidence-based decision making, problem-solving, and it has a strong correlation with the goals of this research project.
2.5 Research Databases
The research will be backed up by reliable and up-to-date evidence, and will be supported by a systematic literature search, which will be done using the reliable academic databases.
The main databases are:
· IEEE Xplore Digital Library
· ACM Digital Library
· ScienceDirect
· SpringerLink
· Google Scholar
· Scopus
These databases include peer-review journal articles, conference papers, technical papers, and latest research papers on AI, machine learning, computer vision, biometric authentication, and educational technology. High quality academic databases enhance the trustworthiness and credibility of the literature review, and minimize the potential for using unreliable sources from the Internet.
2.6 Search Strategy
An information search strategy will be used which is structured to find relevant studies in an efficient way.
Boolean operators, combinations of keywords, searching by phrases, and inclusion/exclusion will be used in the search process.
Some examples of search strings are:

· "Artificial Intelligence" AND "Attendance Management" 
· "Facial Recognition" AND Universities 
· "Computer Vision" AND Higher Education 
· "AI Attendance System" 
· "Biometric Attendance System" 
· "Smart Campus" AND Artificial Intelligence 
· "Automated Student Attendance"Smart Campus" AND Artificial Intelligence
· "Automated Student Attendance"
Filters to enhance the search quality will be used to select the peer-reviewed publications which have been published mostly between 2020 and 2025, have been published in English and directly related to computing or educational technology. Studies that are a duplicate, non-academic blogs and out-of-date publications that are not relevant will not be considered for review.
The systematic search process helps to make the literature review comprehensive, transparent and replicable and enables the development of an evidence based project proposal.
Task 3 – Research Strategies
3.1 Research Strategy
Choosing the right research strategy is the first step to having a successful research project with reliable and meaningful results. A mixed-method research approach is most suitable for the SmartAttend project as it allows numerical and descriptive data to be collected. The fusion of quantitative and qualitative will give a wider perspective of the problem and will enable the technical requirement to be studied in conjunction with what the users expect. It can facilitate data-driven decisions when designing an AI-based attendance management system, and ensure that the proposed system is both technically viable and beneficial.

The quantitative part of the study will provide quantifiable data on users' perceptions of the effectiveness, usability, security and acceptance of facial recognition technology. The qualitative component will delve deeper into the experiences, concerns and recommendations of the participants. The combination of both types of evidence enhances the quality of research and gives a balanced perspective of the proposed system.
3.2 Validity, Reliability and Generalisability
The quality of the research is crucial to find trustworthy results. Validity is the degree to which the research instrument is measuring what it is supposed to measure. Validity will be ensured in this project by designing the questions in the survey that are directly related to the research objectives, and by checking the survey question with the project supervisor before data collection. This allows for adequate contribution of information to the study by each question.
Reliability deals with the consistency of the research instrument. Preliminary data collection will be carried out in a small sample of participants through a pilot questionnaire prior to the main data collection. Based on the results of the pilot study, the pilot group will provide feedback that will help clarify any unclear wording, eliminate any ambiguous questions, and fine-tune the overall structure of the questionnaire. This helps to ensure that the same answers would be given if the research were repeated in similar conditions.
Generalisability is whether the results of the research can be extended outside the sample. The study is directed to the Higher Educational Institutions, but the participants of the study should be chosen from various programmes of learning and different levels of study to enhance the representativeness of the sample. The results might not be indicative of all universities, but they can serve as valuable insights into the potential for implementing AI-powered attendance tracking systems in similar educational settings.

3.3 Ethical Considerations
The proposed project will use facial recognition technology, which deals with biometric information, and so it is relevant to particular ethical practices. Clear information about the purpose of the research will be provided before the participants participate. All participation will be voluntary, and informed consent will be given before collecting data.
Personal information will be kept confidential during the study. The responses to surveys will be anonymous, securely stored and only used for academic research. Participants will also be able to withdraw from the study at any time, without having to explain their decision. Facial recognition systems involve privacy questions; these will be considered in the research and it will be recommended that any future implementation that adheres to the necessary data protection laws and institutional privacy policies.
3.4 Data Collection Method
The primary data will be gathered with an online questionnaire that are distributed to the university students and academic staff. A questionnaire is suitable as it allows information to be gathered from several participants efficiently and is consistent across each participant's response. The survey will include questions about current attendance systems, users' knowledge of the technology, benefits they see in attendance solutions, potential concerns, and whether they are willing to attempt an AI-based attendance solution.
Secondary data will be gathered from academic research articles, conference publications, textbooks and trusted online databases. Studies of the past will give a solid basis for analyzing existing artificial intelligence, computer vision and smart campus technologies.

3.5 Quantitative and Qualitative Analysis
Descriptive statistical techniques will be used in analysing quantitative data obtained from the questionnaire, which are frequencies, percentages and graphical aids like bar charts and pie chart. These techniques will summarise participants' opinions and identify common patterns in the responses.
Thematic analysis will be used for qualitative analysis. Each of the ideas and comments will be clustered to allow for the identification of recurring issues, user expectations and recommendations. By integrating statistical summaries with thematic analysis, a thorough overview will be given of the proposed SmartAttend system and evidence will be presented to support the findings obtained from the implementation of this system within higher education institutions.Choosing the right research strategy is the first step to having a successful research project with reliable and meaningful results. A mixed-method research approach is most suitable for the SmartAttend project as it allows numerical and descriptive data to be collected. The fusion of quantitative and qualitative will give a wider perspective of the problem and will enable the technical requirement to be studied in conjunction with what the users expect. It can facilitate data-driven decisions when designing an AI-based attendance management system, and ensure that the proposed system is both technically viable and beneficial.
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Appendix A: Pilot Questionnaire
Project Title
SmartAttend: An AI-Powered Facial Recognition Attendance Management System for Higher Education Institutions
Purpose of the Questionnaire
The purpose of this pilot questionnaire is to evaluate the clarity, relevance, and effectiveness of the survey questions before conducting the main research. The feedback obtained from the pilot participants will be used to improve the questionnaire by identifying ambiguous questions, simplifying language where necessary, and ensuring that the questions align with the research objectives.
Target Participants
The pilot questionnaire will be distributed to a small sample of university students and academic staff who have experience with existing attendance management systems.
Pilot Questionnaire
Section A: Participant Information
1. What is your role? 
· Student 
· Lecturer 
· Administrative Staff 
2. Which faculty or department do you belong to? 


Section B: Current Attendance System
3. How is attendance currently recorded in your classes? 
· Manual Register 
· QR Code 
· Student ID Card 
· Biometric System 
· Other 
4. How satisfied are you with the current attendance system? 
· Very Satisfied 
· Satisfied 
· Neutral 
· Dissatisfied 
· Very Dissatisfied 
Section C: Artificial Intelligence and Facial Recognition
5. Are you familiar with AI-powered facial recognition technology? 
· Yes 
· No 
6. Do you believe facial recognition can improve attendance management? 
· Strongly Agree 
· Agree 
· Neutral 
· Disagree 
· Strongly Disagree 
7. What do you consider to be the biggest advantage of an AI-based attendance system? 

8. What concerns would you have regarding facial recognition technology? 


Section D: Future Implementation
9. Would you support the implementation of an AI-powered attendance management system at your university? 
· Yes 
· No 
· Not Sure 
10. Do you have any recommendations that could improve the proposed SmartAttend system? 

Appendix B: Search Strategy
	Database
	Keywords Used

	IEEE Xplore
	Artificial Intelligence AND Attendance Management

	Scopus
	Facial Recognition AND Higher Education

	ScienceDirect
	AI Attendance System

	ACM Digital Library
	Computer Vision AND Smart Campus

	Google Scholar
	Automated Attendance Management System



Appendix C: Proposed Research Timeline
	Activity
	Duration

	Literature Review
	Week 1–2

	Research Design
	Week 3

	Pilot Questionnaire
	Week 4

	Data Collection
	Week 5

	Data Analysis
	Week 6

	Report Writing
	Week 7

	Final Review and Submission
	Week 8
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