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 In today's digital age, finding relevant scholarship information has 
become a major challenge for students. The current process of 
identifying and selecting scholarships is both time-consuming and 
decentralized. To address this issue, this paper presents the 
fundamental design and implementation of a web application that 
leverages web scraping techniques to provide personalized 
scholarship recommendations to students. The web application is 
developed using the Rapid Application Development (RAD) model and 
covers the entire process from data collection through to evaluation of 
the personalized scholarship recommendations. The application 
allows students to easily search and filter scholarships based on their 
specific needs or preferences, and utilizes a matching algorithm to 
provide the most relevant scholarship options.  The web application 
offers functionality for students to search and filter scholarships to suit 
their preferences or needs and the most relevant scholarships are 
provided based on matching algorithm.  With this web application, 
students can make more informed decisions and take a step towards 
achieving their academic goals.  The development of this web 
application has the potential to revolutionize the way students search 
and apply for scholarships. Moreover, the application can also benefit 
scholarship providers by making the selection process more efficient 
and targeted. In addition, the web application can contribute to the 
broader social and economic benefits of higher education. 
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1. Introduction 

Scholarships are a beacon of hope for students who dream of pursuing higher education 
without worrying about the financial burden. With the economy struggling, many students are finding 
it harder to make ends meet and are left with limited options to fund their education. That's where 
scholarships come in to provide financial aid to help alleviate the financial pressure on both students 
and their families. In fact, scholarships have evolved to become more than just a source of financial 
assistance; they now offer students a chance to access high-quality education that can open doors 
to lucrative careers[1]. Scholarships are especially vital for students from low-income families, 
providing them with the opportunity to fulfill their academic potential and achieve their career 
aspirations. 

However, the current process of finding and applying for scholarships can be time-
consuming and overwhelming. Students often struggle to identify relevant scholarships that match 
their qualifications and interests while scholarship providers are inundated with large volumes of 
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unqualified applications.  To address these issues, personalized based system for different kinds of 
application domain such as food[2], health [3] , fashion[4] and information privacy [5] have emerged 
as a promising solution and useful for scholarship recommendations. By providing tailored 
scholarship options based on a student's unique qualifications and preferences, personalized 
recommendations can help students more efficiently and effectively find the scholarships they need 
to pursue their educational goals. While the existing web applications for scholarship have made it 
easier for students to find the information and apply scholarship, there are many with lack of 
personalization options and difficult to navigate. This can be particularly challenging for students who 
may be new to the scholarship application process or who have limited experience with technology. 

 Web scraping [6] techniques can play a key role in developing such personalized 
scholarship recommendations. By automatically extracting scholarship data from various websites 
and databases, web scraping can quickly and efficiently compile a large database of scholarship 
options. This data can then be processed and analyzed using algorithms to generate personalized 
recommendations for individual students.  

The contributions of this paper are two-folds. Firstly, it presents the essential design and 
implementation techniques required for successful scholarship web scraping. Secondly, it 
showcases the development process of a personalized scholarship web application named as 
ScholarsAid that is powered by the web scraping collections. 

 
 

 
2. Literature Review 

Reported in statista website (https://www.statista.com/statistics/794845/students-in-public-
higher-education-institutions-by-gender-malaysia/), the number of students enrolled in public higher 
education institutions in Malaysia has surpassed 700,000 from 2012 to 2019, with no indication of a 
decline in subsequent years. The high demand for higher education is a challenge for countries 
worldwide, as it is difficult to meet the needs of students and their families. This challenge is 
particularly significant in both developing and developed countries, as the rising costs of higher 
education have led to a situation where the public sector may either be unwilling or unable to meet 
the demand[7]. The high demand for higher education has led to a situation where students are 
increasingly turning to private institutions to fulfill their educational needs. However, private 
institutions often charge exorbitant fees, making higher education inaccessible to many low-income 
students[8]. This can exacerbate existing inequalities in society, where only those who can afford to 
pay for higher education can access it. Scholarships can play an important role in resolving issues 
of inequalities in society by providing access to higher education and opportunities for academic and 
career success to individuals who may not have had these opportunities otherwise[9].  A scholarship 
information system that provides personalized scholarship recommendations can also help address 
issues of inequality in society by ensuring that all students have access to scholarship opportunities 
that are relevant to their needs and qualifications.  However, there are limitations to current 
scholarship information systems, such as the lack of modern web applications that compile and 
deliver scholarship information for students to make informed decisions[10].  These limitations can 
result in certain students not having access to relevant scholarship opportunities, perpetuating 
existing inequalities in society. A personalized scholarship information system that uses web 
scraping techniques to collect data and match scholarships to students' preferences and needs can 
help address these limitations and promote equity in scholarship access. While there are limitations 
to current scholarship information systems, a modern and efficient scholarship information system 
can help institutions manage scholarship programs more effectively and ensure that all students 
have access to relevant scholarship opportunities. 

Web page data extraction or web scraping involves the process of retrieving data from web 
pages that have an unstructured or semi-structured format[11],[12]. Extracting data from such pages 
can be challenging for data extractors. However, applying various data extraction techniques makes 
it easier to transform unstructured or semi-structured data into structured data. Through the 
extraction process, unstructured data is transformed into structured data using algorithms and 
processes and can be stored in a central database for various purposes.  

The Internet is one of the most popular sources for finding raw data that is readily available. 
To retrieve data from the web world, which has a strangely structured format, web scraping 
techniques such as digital wrappers[13], HTTP programming[14], and others are utilized. These 
techniques enable data extraction from web pages, which is then transformed into a structured 
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format. The data obtained can be used for various purposes such as statistical analysis, research, 
and data mining. 

In recent years, researchers have been making significant strides in the design and 
implementation of web scraping systems. Several related works using web scraping techniques have 
been discussed in this project. One of the works is by [15], who developed an "Exploiting Filtering" 
approach with web scraping for smart online shopping. This work utilized web crawling and scraping 
techniques to find the best deals on five different e-commerce websites. The front end of the system 
is designed using HTML and CSS, while PHP is used on the back end. The outcome of this work is 
a PHP-based web application that allows users to access and select the lowest-priced five instances 
of a product from several web domains advertising that product. 

Another related work is reported by [16]  that explains how machine learning can be used to 
predict the performance of a stock. For more accuracy, the input parameters include open, high, low, 
close rate, trading volume, Price to Earnings Ratio, MA, and MACD. A machine learning technique 
called Random Forest Regression was developed in the Python programming language and was 
used to forecast the stock market. The method was used on historical stock data, and web scraping 
techniques were utilized to capture current stock market data. 

Researchers in [17] have contributed to the advancement of web scraping technology by 
developing a numerical, real-time web tracking and scrapping strategy. This strategy has been 
applied to analyze COVID-19 datasets, which contain enormous amounts of data that require data 
visualization to identify trends, patterns, and outliers. The study utilizes data analytics, a technique 
for analyzing raw data and drawing insights from it, to explore and analyze the COVID-19 data. The 
authors also discuss various web scraping methods for obtaining COVID-19 data from the internet 
and utilizing exploratory data analysis (EDA) for data exploration and analysis. The development of 
this strategy is significant as it enables researchers and health professionals to obtain real-time 
COVID-19 data, which is essential for tracking and monitoring the spread of the disease and 
formulating effective public health interventions. 

There are many studies that have used web scraping techniques to extract scholarship 
information from the web. For example, a study by [18] conducted a review of published service 
scholarship as one of the data sources for web scraping. Web scraping to conduct web semantic 
analysis has been proposed by [19] based on OpenCitation, which is an infrastructure organization 
for open scholarship dedicated to the publication of open citation data as Linked Open Data using 
Semantic Web technologies. A system called E-scholarship system for UiTM Cawangan Melaka has 
been developed by researchers to enable a centralized portal for or gathering and providing 
scholarship information[20]. Web scraping is used in this work to obtain scholarship information from 
desired websites and store it into the system's database 

These studies demonstrate the usefulness of web scraping techniques in extracting 
scholarship data from various sources, which can be used for analysis and decision making. 
However, limited details implementation is provided by these report that only focusing on the results 
and findings. Details implementation provided in this paper is useful for allowing research replication 
by other researchers.  

 
 
 

3. Methodology 

3.1 The system architecture 
Figure 1 shows the architecture of the web application for personalized scholarship. It 

composed of two system components. The first component is database that stored the processed 
data from web scraping while the scholarship web system is the second component. Web scraping 
is the process to automatically extracting data from websites. The fundamental steps are identifying 
the target websites, analyze the structure of the websites, write the scraping codes with web scraping 
tool, extract the scraping data, cleaning and process data to be stored in database.  
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Figure 1. System Architecture 

 

Before the scraping process, pre-built web scraper extension will be used in order to extract 
data from the desired scholarship website. WebScraper.io provides pre-build web scraper extension 
that allows users to select the data they want to extract using a point-and-click interface. The tool 
automatically detects the structure of the website and generates selectors to extract the data. Users 
can also edit and refine the selectors as needed to ensure that the data is extracted correctly. 
WebScraper.io can be installed by using Chrome Web Store to search the WebSraper.io and can be 
clicked to be added to the Chrome button. WebScraper.io has a user-friendly interface with three 
main sections; Sitemap, Selector and Preview. 

A sitemap is the website to be scraped with information that displays a tree-like structure of 
the website, where developers can easily navigate the sitemap and select the data they want to 
scrape by clicking on the relevant nodes (Refer Figure 2). The selector section as depicted in Figure 
3, allows users to choose the specific elements of the website to be scraped by clicking and 
highlighting them. The tool generates a selector based on the user's selection, which can be edited 
and refined as needed. The preview section displays the scraped data in real-time as users make 
their selections. This allows users to see how the data will be formatted and identify any errors or 
issues with the scraping task. 

 

 

 

 

 

Figure 2. Creating Sitemap 
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By using Selector component, the parent elements of the target website that needs to be 
included in the created Sitemap can be setup. In the website for the scraping process, we need to 
setup by selecting the parent and child cards that refer to the structure of the data being scraped. 
Red box in Figure 3 shows the parent element card to be scrapped in the Afterschool sitemap. 

 

 
Figure 3. Selecting parent cards 

 
 
A parent card represents a container element that contains one or more child cards. By 

identifying the parent-child relationships between elements on the webpage, the hierarchical 
structure that reflects the way the data is organized and then scrap accordingly can be created.  For 
the scholarship web scraping, the parent card can be the entire scholarship page, while the child 
cards would represent individual pieces of information, such as the scholarship name, dateline, study 
level, and the amount of fees.  Each child needs to be added to the parent card as seen in Figure 4 
and Figure 5. 

After the web scraper have been setup, the web scraping process begins with finding the 
available scholarship in the website. The scraping data can be viewed in html form as depicted in 
Figure 6, which needs to be converted to excel by using Python codes and BeautifulSoup library 
(Refer Figure 7). 

 
 
 

 

Figure 4. Selection of single child card 
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Figure 5. Selection of different child cards 

 

 

Figure 6. HTML web scrap data 
 
 

 

 
Figure 7. Convert HTML to CSV file with Python 
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To display the CSV data into a web application, the data needs to be converted to a database 
by using phpMyAdmin. This is a free web-based application written in PHP language that provides a 
graphical user interface (GUI) to manage and administer mySQL as depicted in Figure 8. The web 
application of scholarship has been developed based on the database that has been designed with 
structured tables namely scholarship, account of users, personalization and apply. ScholarsAid is 
the name of the web application for personalized scholarship. 

 

 

Figure 8. Convert CSV to database 
 

 
To use the web application, users need to register an account, which the user’ details are 

recorded. The flowchart for registering an account and to use the web application can be seen in 
Figure 9. Based on the input data of each user account, personalization of scholarship can be filtered 
through the processes depicted in Figure 10.  

 

 
 

Figure 9. Flowchart to register and view dashboard 
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Figure 10. Flowchart to filter scholarships 

 
 

 

4. Results and Discussion 
 

4.1 The interfaces 

To support users with easy and efficient scholarship searching, GUIs are provided for the 
web application. The main interface of the web application is depicted in Figure 11, which provides 
link to users to sign in to retrieve the personalized scholarship. Users need to enter the relevant data 
thorough the online form and the user dashboard will be displayed as seen in Figure 12. 

 

 
 

Figure 11. Main interface 
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Figure 12. Main dashboard 
 

To apply scholarship, there is blue button to be clicked to direct user to the scholarship lists 
personalized to the user background. Additionally, users can sort the list either by level of education 
or location as depicted in Figure 13. To provide more scholarships in the lists, only the important data 
is provided namely scholarship provider, deadline, location (Malaysia, Overseas) and Level of 
education.  

 
 

 

Figure 13. List of personalized scholarships 
 

4.2 Usability test 

The purpose of a usability test is to identify any issues that users may encounter when using 
the website application, and to gather feedback on how to improve the user experience. The usability 
test for the web application has been conducted based on in-person testing that involved 30 users 
from various level of educations (SPM, Diploma, Degree). Table 1 shows the sample of a respond 
from the survey question.  The results from the 30 respondents on each of the item are depicted in 
Figure 14.  
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Table 1. Sample of a respond from the usability survey 
 

Item StudyMalaysia AfterSchool 
Malaysia 

Scholarships 
UniEnroll ScholarsAid 

1. Website is user-friendly and 
easy to use. 

 🗸  🗸 🗸 

2. Offer personalized 
scholarship list 

 🗸  🗸 🗸 

3. Information provided are 
relevant to the user. 

🗸 🗸 🗸 🗸 🗸 

4. Easy to navigate between 
pages. 

 🗸  🗸 🗸 

 
 
 

 

 

 

 
Figure 14. Results of Usability Test 
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Based on the findings, ScholarsAid appears to be comparable to UniEnroll regarding the 

user experience. Both systems offer similar features and ease of use from the perception of most 
users from the survey. However, some users highlighted that ScholarsAid stands out due to its 
superior level of personalization. As a result, ScholarsAid can be considered more user-friendly and 
better tailored to individual user needs. 

 
 
 

5. Conclusion 
In conclusion, the development of a web application for personalized scholarship has a great 

potential for revolutionizing the scholarship application process. The findings from this research 
indicate that such a system can provide a more efficient and effective way of matching students with 
relevant scholarship opportunities based on their personal characteristics and qualifications.  
Furthermore, the results highlight the importance of personalization in improving the user experience 
of scholarship application systems. By allowing users to customize their search criteria and providing 
targeted recommendations, a web application for personalized scholarships can simplify the process 
and increase the likelihood of successful scholarship applications. 

However, this project also reveals several opportunities for further development and 
improvement of the system. These include expanding the scholarship database, introducing 
additional search and filter criteria, and improving the personalization algorithm. 
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