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Abstract
Referencing is a time-consuming task that many researchers would rather automate not do. Referencing is a critical part of our research, as it credits the research of those who have spent countless hours learning and understanding a subject. These credits give researchers work credibility and authority, ensuring readers can trust in what they say. However, if crediting these trailblazers is such a boring process, how can we improve it? Referencing tools. These automate the formatting process of creating citations, significantly speeding up productivity and allowing researchers to put more time into the content of their work instead of fighting menial tasks. 	Comment by Andrew Green: ??
This research paper looks to understand why referencing tools make writing articles easier and to find a simple solution to the overcomplex referencing tools currently available. Reference tools exist to automate the referencing process by taking articles, books, journals or websites found by users and converting them into strings of text according to specific citation style guidelines like Harvard or Vancouver. This subject
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[bookmark: _Toc194698385]Introduction to the Problem
Citing academic references is a critical part of researching if the writer wishes to avoid accusations of plagiarism and bibliographies, which are heavily time-consuming. [1] Improper referencing will lead to researchers bearing the weight of academic plagiarism [1]. IT solutions providers have spotted a gap in the market for tools that make referencing less of a chore [2]. Citation managers such as Zotero, EndNote, and Cite This For Me provide easy storage of academic sources in an online platform, making them accessible from most devices connected to the web [3, 4]. 
Unfortunately, these tools are often riddled with problems ranging from poor performance to a lack of citation styles. [5] Some features are hidden behind paywalls. [3, 4] Oversights like these can make or break the user’s experience with an application. [5] This became more apparent after conducting preliminary research, which brought people’s opinions on available referencing tools to light. [5] Forum sites such as Reddit, Zotero Forums and The Student Room often have such discussions about users’ favourite tools and the issues within them. [5]
This project will delve into the process of creating a citation-managing solution that caters to the requirements of reference tools. It will seek to understand what makes these tools useful to students and researchers alike. 

[bookmark: _Toc194698386]History, Nature of Academic Referencing
Documented examples using references date back 4000 years ago in Sumer, now recognised as Iraq. [6] However, referencing was used primarily to record the sales and trade of goods during this time. [6] Referencing has since evolved into a complex system of academic acknowledgement of authors, literature and studies of theories and ideas which further humanity’s progression. [6] Following WWII, traditional indexing methods were deemed ineffective, and researchers opted to invent ways of recording and honouring literature that inspired them. [6] This birthed several new styles of citing and crediting the work of others, with Harvard being among the first to emerge. [6] 

[bookmark: _Toc194698387]Range of Academic Referencing Styles
Edward Laurens Mark (1847-1946) is credited as the first user of the “Harvard System” of referencing. [7] Mark, (Director of Harvard’s zoological laboratory) wrote a bulletin for Harvard College, documenting his observations of Limax campestris (slugs) and their natural lives. [7] Mark used an author-date citation accompanied by an explanatory footnote to acknowledge other researchers’ work [Appendix 1]. [7] This citation was later given great acclaim by 140 of Mark’s previous students, stating his paper as having “introduced into zoology a proper fullness and accuracy of citation and a convenient and uniform method of referring from text to bibliography” – his students grateful for being introduced to such a straightforward method of citing sources in their research. [8] Eli Chernin refers to this bulletin and the students’ appreciation of Mark’s work in a paper he published in 1988. [8] Chernin’s paper demystifies the otherwise obscure origins of the “Harvard system” of referencing, helping to understand the format for the Harvard system. [8] In 2024, the “Harvard system” is recognised as one of the most accessible referencing styles and is widely used by several universities and research institutions. [9]
The terms ‘Vancouver style’ or ‘Vancouver system’ emerged in 1978, when the International Committee of Medical Journal Editors (ICMJE) met in Vancouver, Canada, to decide consistent referencing guidelines for use in scientific and medical papers. [10] The Committee agreed on an author-date format, which has been used in various similar formats since. [10] Author-date references can be styled in various ways, from square brackets to superscript, or a combination of both (as this the case with this research paper); however, they must remain consistent with the styling guidelines set by the ICMJE by using an accompanying bibliography/reference list. [11] This is what separates Vancouver from other referencing styles, such as the Harvard system. [11]
Much like the Harvard system, Vancouver has many derivatives that alter the stylings of citations and bibliographies depending on geographical location or educational institution. [11] This project follows Cardiff University’s style of Vancouver to cite work of interest to the project, for example [Appendix 2]. [12]

[bookmark: _Toc194698388]Currently Available Referencing Tools
Referencing tools exist to save time. [3, 5] They create usable references from website links (URLs), author names, literature titles or ISBNs by retrieving data from an online database and styling them to match the user’s chosen reference system. [3] Current referencing tools, such as Zotero or MyBib, will allow users to store their references in an online list. [4] Microsoft Word’s Citation Manager can also create references from citations written in documents, although users are forced to write their references by hand in this case. [14] Primary research revealed that users are unsatisfied with some of the services currently available. An interview with a member of library staff experienced with using referencing tools listed several problems they encountered on websites such as ZoteroBib or MyBibliography. These free applications are convenient for performing lookups of ISBN or DOI numbers and storing them for later use. [15] However, they would frequently come back with the incorrect literature or be unable to find anything, and even when successful would still create a bibliography in the incorrect format or miss out on key details. These programs contained several UX (user experience) gripes that might make the experience clunky, inconvenient or confusing, such as cluttered menus or strange layouts.
Further reasoning for pursuing this project was how referencing tools can fail to match the style chosen by the user. Ensuring references are properly formatted and follow guidelines set by research and learning institutions reduces the risk of accusations of plagiarism. [16] Academic plagiarism is incredibly important to consider when undertaking any projects involving the works of other researchers. [16] Failure to acknowledge set guidelines will result in severe penalties, such as instantly failing one’s research or, in cases outside of a learning institution, legal prosecution. [16] Students are made immediately aware of the setbacks of failing to follow these guidelines and can refer to their student handbook to identify specific styles required by different universities, with different modules/subjects having differing styles. [16]
These applications are produced to make referencing easier, as it can be a very time-consuming process, but problems such as those listed above would suggest that the user would be wiser spending their time typing references by hand. The inconsistent behaviour of these applications wastes more of the user’s time than it would using the traditional method. [4] 

[bookmark: _Toc194698389]EndNote
A referencing tool developed by Clarivate, claiming to be “the world’s best referencing manager”. [16] EndNote is a desktop reference tool that prides itself on seamless integration with apps like Microsoft Word and several websites across the Internet. It also features tools for automatically creating citations and bibliographies. [16] It boasts more than 7000 referencing styles and tools to read, and access referenced PDFs all in the same app. [16]
EndNote requires a £260 one-time purchase for regular users, or £140 for eligible students – a discount of 46.15%. [17]

[bookmark: _Toc194698390]Zotero
Zotero is an open-source, web-based reference management tool rather than a desktop application like EndNote. [16, 18] Extremely popular for being free, open-source, and easy to use, Zotero also boasts several thousand referencing styles derived from several systems such as Vancouver and Harvard. [18] Availability via the web makes it arguably more accessible than EndNote, through mobile phones or computers. [16, 18] 
Where EndNote has a single price for purchasing a license, Zotero is free to use until a storage limit is reached. [4] Zotero, by default, has 300MB for storing citations and reference lists, which can be increased through yearly plans. [4] The plans are as follows: 
2GB for $20 a year
6GB for $60 a year
Unlimited storage for $120 a year
[4]

[bookmark: _Toc194698391]MyBibliography
MyBibliography (commonly referred to as MyBib) [19] is another free web-based reference manager comparable to Zotero but uses a more streamlined user interface. [19] Unlike EndNote and Zotero, however, MyBib is 100% free even including its premium features. [19] It allows users unlimited storage and access to over 9000 reference styles, is ad-free and offers extension compatibility with browsers like Mozilla Firefox, Microsoft Edge, and Google Chrome. [19] MyBib will struggle with matching website data and finding books, where the user will then have to fill in gaps from that lack of information.
MyBib is a completely free service that boasts paid features of other premium services at no additional cost. [19]

[bookmark: _Toc194698392]Issues With Referencing by Hand
Referencing by hand is doing what referencing tools are designed to do, without the automation. [1, 2] This means finding the title, author, edition number, place of publication, publication date and other identifiers such as ISBN or DOI numbers to fill the checklist of requirements for doing it by hand. [13] Fortunately, websites that sell books like Amazon or Waterstones will include most, if not all these details in their book descriptions; however, finding the finer details (publication information or DOI numbers) in journals and reports can be harder because they can be hidden in fine print. Although tools exist to speed up the process of writing references, it is a time-consuming method. [13] 
The various stylings for reference systems like Harvard or Vancouver can make writing by hand troublesome. [11] Aspects such as citations being in superscript or brackets, titles in italics or bold, the access date being before the URL or after, make writing references a difficult task for new students. [11] This confusion could also lead to lost marks from inconsistencies, depending on how lenient markers and marking schemes are.
Referencing by hand in smaller projects where the number of references is limited to a few key sources is a plausible solution for those trying to avoid the various problems with current referencing tools. However, when projects grow and demand more research, gathering sources and crediting them by hand can become a slog once researchers exceed 25~ references and automating almost becomes a must.

[bookmark: _Toc194698393]Issues With Current Tools
Primary research showed that referencing tools’ biggest and most common flaw is that they do not create accurate references do not contain all the required information a reference should. MyBibliography or Zotero can return a good selection of literature and store them in a list, but often fall short and miss out details, depending on the user to fill in gaps. [18, 19] Despite having the capability to scrape websites, journals, videos or books, failing to fully return a usable reference defeats the time-saving aspect of referencing tools. [18, 19] 
When reviewing referencing tools with a member of library staff (will be referred to as LS from now on), most frustrations were caused by the abundance of styling options available within applications like MyBibliography - this and other services have too complex an interface. Overwhelming amounts of choices will put users off using many of the available tools (i.e., Zotero, MyBib, EndNote). In addition to culling the abundance of styling choices, colours, or fonts, LS presented the idea of building an application specifically with Vancouver style in mind. This application could be purpose-built for use in the college, where students would not worry about finding the correct Vancouver variant because it would be the preset format their references would be returned. Building an application of this kind would minimise the mental strain of finding the appropriate style for your research.
Some referencing tools are paid or offer additional features behind monetary barriers, limiting access and usage to sites or applications. [4, 16] EndNote is a popular option for researchers looking for an effective reference manager that actively creates citations and bibliographies as the user writes, however, it is locked away behind a paid license. [17] Licenses for EndNote range from £126 for a student to £234 for standard users. [17] EndNote even offers an additional £108 fee for users to upgrade their license from an earlier version to the (current) EndNote 21 application, making this a costly endeavour for an application that creates and manages references. [17] Users might prefer spending nothing and doing it by hand rather than spending £342* for a service to do it for them. [17] 

[bookmark: _Toc194698394]Human-Computer-Interaction
Human-Computer Interaction (HCI) was another important element to consider in the development effort. [23] HCI, in short, is the interaction people have with a program or website and the various things that can be done to improve that experience, from user interface improvements to loading times and resource usage. [24] A web application should load quickly and make everything clear for the user for the best experience, for example. [24] A clear layout means buttons are placed in sensible or predictable locations (i.e., search button at the end of a search bar) so users can feel comfortable jumping from application to application with no glaring hurdles that slow down their experience. [24] Other forms of HCI may include audible or visual feedback from interactions, such as when a user presses a button it plays a bell sound to signal a confirmed interaction. [24] The tone of the audible feedback, low pitch/high pitch, allows the user to identify whether the interaction was positive or negative. [24] 
Haptic feedback like that found in Apple’s (now outdated) simulated home button would have different vibration patterns depending on what action the user is performing. [55] For example, the fingerprint scanner does not recognise the input, so the phone vibrates in a pattern that almost replicates the motion of one shaking their head in disagreement. [55] This, paired with an onscreen shake animation, makes it clear to the user that this was a negative interaction, so they should try something differently. [55] Apple’s home button design will also react based on pressure allowing for alternative interactions this way, too. [55]	Comment by Andrew Green: For a web app?
In this project, the HCI methodology must be used to carefully organise application flow and layout in a way that users can quickly understand how it works. No unnecessary buttons or elements floating around the different corners of the page.	Comment by Andrew Green: Not a lot here.

[bookmark: _Toc194698395]Potential Technology Platforms (Web, Mobile, Desktop)
Web-based was found to be the most accessible format for most users. [20] Web has many other advantages, such as having multiple access points (i.e., mobile phones to desktops), and allowing users to access the app wherever they have access to the web. [20] Having a web application would reduce multiplatform maintenance with only needing to cater aspects of the website to specific browsers. [20] 
The desktop application format was deemed unfeasible for this project due to the college’s strict security with downloading software onto their computers. With the correct permission, it would be possible, however, this project is not on the same scale as a Microsoft Office application. Some additional complications were apparent where a web-based alternative would be preferable, such as communicating with APIs, databases and other cloud technologies. [20] Additionally, many projects produced before included desktop application builds, therefore, it would be an interesting challenge to try building a website from scratch. 
The idea of creating a mobile application arose while discussing platforms for this app to be built on, however, it would not suit college use as students do most of their work from a desktop or laptop.	Comment by Andrew Green: WALOR
Saving to a usable text format, such as .docx (MS Word) or .txt, would be desirable as users would be able to easily carry their reference lists across documents. Microsoft Word is difficult with this, where text is often obscured by alternative formatting or conflicting styling and users must correct it to match their writing. [21, 22] Users of the program often complain of difficulties they have when copying and pasting online text or images into their documents is troublesome. [21, 22]

[bookmark: _Toc194698396]Potential Languages, Environments, Approaches, Data Stores
Visual Studio Code (VS Code) is a free development environment home to an extensive library of plugins, languages and development tools. [25] VS Code was best for this project due to familiarity, easy-of-use, and the support for HTML, PHP, CSS and JavaScript development. [25, 26] VS Code is also widely available on several platforms, making maintenance simple from external devices. [25]
A combination of HTML and PHP was used for building the website to house the features outlined above. PHP was used due to its ability to communicate with MySQL databases and API. The website was decorated using CSS (styling language) and utilised the CSS framework, Bootstrap to easily organise the webpage layout. [27, 28] JavaScript could also be paired with the previous languages for various website functions and decorations such as clocks, styles, formatting and API handling. [29] 
JavaScript is used in web projects because it can manipulate the behaviour of web pages. [29] This scripting language can create dynamic banners, working clocks, make 2D graphics come alive, or control multimedia content. [29] JavaScript is a versatile language that can enable developers to build websites impossible through means of HTML or CSS, including manipulating APIs, which is important for this project. [29] 
To access online literature databases and website information, the application will need an API to communicate with. [30] Research identified two suitable APIs in ISBNDB and WorldCat, which can access the necessary data and return it to the program quickly. [31, 32] Google and OpenLibrary offer alternatives to these options with Google Books API and OpenLibrary’s Search API if the other two are inadequate. [33, 34]
This program uses methods to return and format a JSON data blob. JavaScript can handle JSON data because it includes built-in features to parse and format this data, making it malleable and workable. 

[bookmark: _Toc194698397]Aims and Objectives.
[bookmark: _Toc194698398]Aim
Construct an easy-to-use referencing tool that effectively creates a reference list in Vancouver style.

[bookmark: _Toc194698399]Objectives
Analyse designs and features that make current referencing tools useful.
Recognise drawbacks in current referencing tools.
Research how referencing tools can improve workflow.
Design and build an application that aligns with user requirements and 
Evaluate the effectiveness of the application against other software.
Gather user feedback on the application.
Report research findings.

[bookmark: _Toc194698400]Research Methodology
[bookmark: _Toc194698401]Philosophy
Phenomenology is derived from the Interpretivism philosophy. [35] Researchers interpret their findings in a way that aligns with their personal beliefs and ideas, allowing them to make decisions on what they think is best for the parties involved in the project. [35] Thus, Phenomenology was best for this project because it was best suited for learning and understanding what makes a referencing tool that users would want to use. [35] Being well-versed in the topics of discussion can allow the researcher to better communicate ideas and grasp feedback from testers. [35]

[bookmark: _Toc194698402]Approach
The inductive research approach suited this project well, as few sources were discussing the positives and negatives of current referencing tools in detail [36]. Preliminary research highlighted forums dedicated to debating this subject with much to be desired in the way of surefire ways to design a better referencing application, although little to no research papers delved into the details of this subject. [5] Conducting primary research on experts and professionals using referencing tools generated a greater solution because of their experience and deeper understanding [36].

[bookmark: _Toc194698403]Strategy
The notion of analysing research findings and trying something new based on that data is where Action Research was useful in this project. [37] Implementing changes or features according to user feedback and testing allowed the project to progress and improve with each iterative stage. [37] This strategy can be used to gauge a target audience’s needs, pairing with the interpretivist philosophy perfectly. [37] 

[bookmark: _Toc194698404]Choices
Mixed-method research was best for gathering the necessary information and resources. [39] Increasing the number of quantitative and qualitative sources available to the project yielded abundant, reliable data with credibility to back it. [39] Interviewing subjects and handing out surveys while reading expert discussions on X (formerly Twitter) vastly expands this project’s pool of knowledge. [39] However, X has become an unreliable platform in the last few months and gathering relevant information has become increasingly difficult.

[bookmark: _Toc194698405]Data collection methods
Primary data collection methods include interviews and surveys. Interviews give better perspectives on people’s opinions while also allowing the interviewer to further question the interviewee for more detailed, specific information. [40]
Surveys are another great source for gathering opinions and experiences of others, but through a wider sample size, giving more diverse data than 1-to-1 interviews. [40] 
For this project, a mixture of 1-to-1 interviews and verbal discussions was conducted to better understand people’s frustrations and experiences with referencing and referencing tools. [40] This way, the data could guide the development side in a more precise direction. [40]

[bookmark: _Toc194698406]Ethics
Research projects utilising a mixed-methods strategy need to consider the ethical implications of primary research, especially when conducting interviews with individuals or groups. [40] This project aimed to understand referencing tools and the advantages of using them for research projects. This meant gathering anonymous experiences and opinions to generate ideas and a direction for development. Any research participants for this project will remain unnamed for their privacy, but also because such data is irrelevant and does not need to be made public.

[bookmark: _Toc194698407]Resources
Brief explanations of what was planned to be used for this project are listed above, but this section will delve into what was used and why. 
[bookmark: _Toc194698408]Development
Development Environment
Visual Studio Code was the primary development environment used by this project. VS Code is a versatile IDE (integrated development environment) with plugins and extensions for the 36 programming languages it supports. [42] This development project makes use of JavaScript, HTML, PHP and CSS as it is a web development project. These languages are among the 36 supported by VS Code and can be modified and improved through plugins such as PHP Intelephense, HTML Snippets, PHP Formatter and various debugging solutions compatible with these four languages. [43, 44, 45] 
Languages
PHP is the core of the application, controlling API and database interactions. PHP also supports HTML web development inside, granting abilities to combine functions from the website front and back ends. [47] PHP offers a comprehensive list of tools which has been crucial for shaping the application in a way that suits the requirements. [47]
Extensions used with PHP for this application include:
PHP Intelephense
PHP Constructor
Format PHP in HTML
PHP Formatter
PHP Debug
PHP Extension Pack
PHP IntelliSense

HTML is the foundation of all websites, even if those websites are built with Squarespace or Shopify. [48] HTML acts as the bones of a website which can be pieced together to create bespoke solutions for individuals and businesses alike. [48] HTML is paired with a styling language – CSS – which is used to add colour and shape to an otherwise plain-looking website. [49]
Extension packages used for HTML:
HTML Snippets
HTML and CSS Support
Intellisense for CSS class names in HTML

JavaScript is a scripting language for controlling dynamic features on websites such as banners, videos, pop-ups, and notifications. [50] For this project, JavaScript controls API data fetching and functions attached to it.

Version Control
For backing up files GitHub was used for keeping track of updates and logging working versions as development went ahead. [51] Git repositories are accessible from anywhere if a user has a GitHub account. [51] Users can use GitHub to share and collaborate with other users. Creating publicly accessible or shared repos, users can download the files for any uploaded program with ease. [51] GitHub encourages collaboration through its branching system, where users can split away from the main branch (the original set of files uploaded by the author of a repo) and make their modifications without impacting the original files. [51] In a team setting, if the author approves of the developer’s feature they can merge the branch into the main path, importing changes made on the branch into the main path. [51]
Due to the rocky nature of this development, the Git repository was split into two. These can be seen below.
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Additional Assets
Book icon used as a logo [Appendix 4].
Bootstrap CSS framework for styling and formatting. [28]

This application uses WAMP (Windows, Apache, MySQL, and PHP) for domain spoofing (localhost) and accessing the MySQL database required to make this work. [52] The intention was to use XAMPP originally, an alternative to WAMP, however, WAMP is better suited for Windows and offers a few extra quality-of-life features. [52] The project changed to using WAMP over XAMPP mid-development was because host files had to be written from scratch in XAMPP, making user errors more common and frequently causing trouble with file directories or incorrect syntax. WAMP does this for you through an online form, making it easier and more time efficient than the alternative. [52] WAMP is also safer to use on Windows systems and because the college mostly uses Windows systems around the campus, it be easier to develop a program made for windows specifically with a Windows designed app like this. [52] WAMP offers failsafe features that disallow users from accidental database corruptions from causes like power outages or powering off a computer while Apache and MySQL are still running. [52]

Learning
Stack overflow was important for finding code snippets or solutions, especially when lacking enough experience to develop a program from scratch in a language like PHP. [53] Stack Overflow is a forum-like website where programmers gather to discuss programming topics or ask for help with their projects. [53] When the development reached a brick wall, Stack Overflow could often be relied on to provide a solution.
W3Schools was another source for learning the programming languages needed to complete this project. Being operated by W3C, the website has comprehensive tutorials and explanations for various syntax, functions, operators, and code structures. [58] This website is also kept up to date with any changes or new features implemented by W3C over time. [58] How W3Schools benefitted this project was through its extensive library of lessons for JavaScript and PHP which massively helped in understanding the syntax and building something functional later. [58]

[bookmark: _Toc194698409]Design
The design changed a few times throughout the project, but ideas started to flow once the interview with LS happened. From this interview the direction the application should take was clearer: simplistic, not too many buttons or menus, not super flashy, not overwhelming. 
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This mind map is a collection of thoughts and ideas that occurred to me after first discussing the concept of a referencing tool very early in the project. The mind map covers various technical and design-related subjects, such as what it should look like, what referencing styles it should include, supported platforms, and demographics. Points like demographics had a big impact on designing not only a simple application but one purpose-built for the students of NPTC Group – tailoring the app to the college’s Vancouver referencing style, which would fit into the theme of this project and making something that improves workflow.
This mind map mentions some aspects that did not fit into the final build or could not be completed in time, such as exporting references to a Word document file or a text note that could be saved for later use.




Program Flow Diagrams
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The designs below show how the application evolved over the project’s life, before comparing it to the result.

Rough sketches
These sketches were results of brainstorming ideas and identifying requirements for the program to function and UI requirements to make it the most usable. They play with the idea of having a web app vs desktop app and how they might look. These designs are heavily inspired by MyBibliography and ZoteroBib [Appendix 5]. The inspiration is apparent when comparing the floating centre panel methodology of MyBib against the designs below. Microsoft Word also uses a similar isolated design idea.
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Wireframe
This wireframe was the first design to start straying away from the MyBib and Zotero-inspired designs, and reconsidering how the application would look based on what the code would produce – hence the two columns, because the program is split into two key functions (load and save).
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Layout change
This and the following concepts started to visualise how the program should look in its final stage. The ‘Search Results’ column was given more space because URLs are lengthy, and it would look nicer with less word wrap.
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More detailed
A splash of colour.
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Final
Final design variant and the desired look if development went smoothly.
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Actual
Lacking colour, however the two-column layout remained and stays mostly true to the designs. The columns could be moved lower to allow more breathing room for the logo.
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[bookmark: _Toc194698410]Development Report
[bookmark: _Toc194698411] Development Start
Started by defining a list of basic requirements and researching what competitors did. 
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This would be taken further by interviewing and gathering a list of requirements based on real experience. This stage was about figuring out the overall idea behind building a referencing tool to begin with. Once this was established, I began sketching basic wireframes of what the program could look like. 

[bookmark: _Toc194698412] Iteration 1
Iteration 1 of the program followed a tutorial found online for a dynamic search bar website. [54] This application used AJAX and jQuery to create a dynamic search bar that would load search results as the user typed. [54] This seemed to be an efficient method for creating a referencing application and would fit my designs relatively well. [54] However, trying to adapt this to work with ISBNDB or Google Books became problematic, and my ability was not great enough to work it out. The reason for this was how the code implemented jQuery, which I had no prior experience working with. [54] It would have been inefficient use of time to pursue this any further, so it went in the scrap pile. 
The reason for changing the API with Google Books was that the ISBNDB API, originally free, introduced a paid-only license system shortly after conducting preliminary research. [56] Google Books API looked to be a better, free alternative that fit the program concept better. Since this project was not aiming to be at an organisational level, going with the free alternative, which could do the same things and more, was the smarter decision.


[bookmark: _Toc194698413] Iteration 2
Version 2 of the program came closer to doing what a referencing tool needed to. This version was able to communicate with the API and print a JSON blob on screen. Abandoned Google Books API because its security authentication features made connecting tedious. Swapped with OpenLibrary Search API, which does not require an OAuth key with each API request.
Google uses OAuth security measures on its developer applications, which made requesting data more difficult than it should be when developing this application. [57] OAuth is a security measure put in place to stop third parties from accessing Google databases without explicit permission. [57] At this stage of development, I did not quite understand connecting Google Books API to a search query that would correctly return the information it needed to create a reference, and OAuth complicated things. My frustration ended up with me swapping it out with another API without security measures, so I could quickly perform tests and check for issues, without Google’s slow authentication.
In hindsight and knowing what I do now, Google Books API was a perfectly good candidate for the books searching aspect of the program. OpenLibrary lacks the ISBN or DOI searching that Google Books API has, meaning the program loses one of its original selling points.
[image: A screenshot of a computer
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This version was scrapped and only some script elements were retained and transferred over to Iteration 3. The picture above shows the website loading a JSON blob; however, it would only return search results for “Java”. The layout also needed to be rebuilt from scratch, so this whole version was binned.	Comment by Andrew Green: This was hardcoded into the search… should have been easy to fix.
[bookmark: _Toc194698414] Iteration 3
Iteration 3 was the final version that could be produced before the development deadline. This is the most comprehensive version of the application and is closest to any of the designs and visualisations presented earlier in the document. This version can search for a book by author or title, return a list of results which can be selected and saved to a MySQL database, which can then be retrieved in a Vancouver style reference including names in initials, title in italics, edition, publication date and date accessed. 
[image: A screenshot of a computer
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The reason this version ended up a complete and usable application was that I built up the layout from scratch, naturally lending a better understanding of it. Version 3 lent more control to the appearance and layout since it did not follow an online guide or video tutorial, which meant I was slowly learning what the code meant piece by piece from start to finish. 
My understanding of JavaScript, PHP and API communication became more informed after so much trial and error, which meant I could build something that fit the planned concept.
Version 3 is the most streamlined version, with 5 classes total, handling all functionality.
Index.php, which handled the front-end such as layouts, buttons and used input.
DBConnect.php which connects the application to the MySQL database, sends and fetches data when needed.
API.php, which tells the rest of the program where the API is located, along with some error handling.
Script.js, which handled all dynamic functions within the application and sorting out things like loading the search, formatting text and organising the author names and editions to correctly match the requirements.
Style.css is a simple stylesheet that makes the app look prettier.
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General Functions (Load, Save, Delete)
	Test
	Expected
	Result

	Search for a book.
	User types book name into search bar, returns a list of books based on the query.
	Returned a list of books with ‘Java’ in the title.




[See appendix 6]



	Test
	Expected
	Result

	Select a book and save it to the database.
	When an item is selected from the list and the save button is pressed, it saves to the database.

	A saved book can be found in the MySQL database and can be loaded into the application.



[See appendix 7]



	Test
	Expected
	Result

	Delete saved records from the MySQL database.
	Deleted records will be removed from the database and will not load in the application.

	Records erased from the database. Records do not load in the app.





[See appendix 8]



	Test
	Expected
	Result

	Load Vancouver-style references.
	Loading references from the database loads them in the correct format.
	Database records returned in Vancouver style.




[See appendix 9]






Error Handling Test
	Test
	Expected
	Result

	If the search box is empty, an error.
	If the user tries to search for a book without any input, it will return an error telling them to type something.
	The website returns a pop-up telling the user to type something in.






[See appendix 10]




[bookmark: _Toc194698417] Evaluation
After getting the application to a respectable prototype stage, the time arrived to contact the member of the library staff to get their opinion. Unfortunately, they could not work a space into their schedule to meet in person, so the demonstration took place over Microsoft Teams. This turned out easier than trying a physical demo because loading the program onto another computer would mean installing more software, such as WAMP and GitHub. Additionally, the computers in the lab have admin privileges, meaning students of the course are free to develop with minimal boundaries. Other computers on campus would block the ability to download third-party software or run localhost servers, which this application would rely on.
The client responded with mixed feedback, mostly positive, but sceptical of the program’s capabilities and future. The discussion went into depth about how APIs work and the limitations behind the technology Reference Boss uses to do what it needs to. Positive feedback was received for the search and return of books, and how saved books were converted into references for efficiency. We discussed the lack of an ISBN search feature, its absence from the program, and how it could be implemented another time.
The client was pleased with the design of the application and how it remained a very simple layout without adding all the unnecessary styling and formatting features other applications like Zotero had, which things overwhelming. The client mentioned the use of a logo to give the program more of an identity.

Some of the features that would have made this application stand out are missing from the final version. The program can only search for books and is missing the ability to create references from websites, videos or other journalistic means. Despite being able to correctly save, load and format the reference, the result is still very limited in its capabilities and needs substantial work before becoming something truly worth showing to the world. 
The positive is the fast turnaround in developing this application. The three iterations all vary wildly in functionality from each other, and the process of making them was scrappy and clumsy. Whenever a class would be established or a tutorial was followed, the development would take a different turn and branch off into other features or methods. So much so that the Tom’s Planner Gantt Chart created for the project proposal has not been followed since February. With every big change and tweak, the development deadline crept closer, until the project had ten days remaining to create something worthwhile.
This is where I can be proud of the turnaround this project has made. From struggling to make something that can communicate with an API to a fully usable prototype that can find all kinds of books, store them for later use and load them back onto the page as a reference, I could easily copy into this dissertation. It is overall still primitive. The only colours are black and white; it needs to be tidied up and aligned correctly, and it has missing features that were promised early on. However, giving it some additional polish after the project closes, it would be interesting to see how far the application can be taken. 


[bookmark: _Toc194698418]Conclusions
The aim of this project and Reference Boss was to create an application that could improve workflow by making the automation features of referencing tools better and simpler. The issue with referencing tools like Zotero, EndNote and MyBibliography, despite boasting an impressive list of tools, they were too much for new users because of cluttered interfaces, menus, the styling was incorrect in many cases, or they might be expensive to purchase in the first place. The Reference Boss project aimed to analyse and understand what users and other reference tools struggled with in terms of their designs and feature set and create something that struck a balance between a comprehensive citation manager and something that could return literature that other tools failed to do. To an extent, it managed to achieve this by being capable of returning long lists of search results, then users could pick something from the list and store it in a safe place, then users could retrieve saved literature in Vancouver reference styling – this being the core idea of what a reference tool does, Reference Boss can happily achieve it with speed. The designed application is also fast, reliable, and accurate, which were the primary requirements of a reference tool/citation manager. 
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Have you already completed an Ethics Approval Form? Yes – then you do not need to complete this form

No – please complete this form in as much detail as you can

	Name:
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	Can a Refined Referencing Tool Improve Workflow?
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	School/Dept.
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	Faculty:
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[Appendix 1] Mark’s use of Harvard style referencing in his cytological monograph: Maturation, Fecundation, and Segmentation of Limax campestris, Binney. By E. L. Mark (Est 1881). Page 194
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[Appendix 2] Cardiff University’s referencing style varies per source, so referencing a book might look as such:
[Ref Num] Author Surname and initial. Book Title. Edition. Place of publication. Publisher. Year of publication
Example:
[1] Doe. J. Learning to Reference Using the Vancouver System. 1st ed. NPTC Group (Neath). Neath Publications Inc. 2024.



[Appendix 3] Interview Transcription from personal project journal
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