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Abstract. The web application Wadhifati, meaning “my job” in Arabic, aims to assist job 

seekers in Oman. Many graduates face difficulties in finding suitable positions due to the 

confusion of available listings. Navigating several websites to find a posting that meets 

their qualifications further increases the difficulty, leaving many unemployed and unable 

to find a job suitable to their qualifications. Wadhifati uses web scraping to aggregate job 

postings from various websites, consolidating them into a single application to reduce the 

confusion and hassle of navigating multiple websites. The data-driven machine learning 

powered recommendation system uses Natural Language Processing with Sentence BERT 

to calculate semantic similarity using cosine similarity, providing a ranking of relevant 

jobs to users, enabling them to find jobs that align with their career path. As a result, the 

system would ease the job-search process and narrow down searches, potentially 

improving Oman’s socioeconomic state. 
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1 Introduction 

The main objective of Oman’s 2040 vision in the Economy and Development vision includes 

an employment system that encourages efficiency and innovation. Oman is projected to have a 

population growth of 2.4 million by 2040, with the percentage of Omanis in the working age 

rising to 69% [1]. Many job seekers struggle with finding roles that match their qualifications 

due to the overwhelming number of job listings scattered across different platforms, this issue 

will only increase with time [2].  

The job searching application Wadhifati addresses this problem directly by web scraping job 

postings from various sources and gathering them in one place using Selenium for automated 

web scraping, reducing the need to check multiple sites. The user interface, developed using 

HTML, CSS, and JavaScript, is backed by a machine learning recommendation system. The 

algorithm utilizes Python, Sentence-BERT (SBERT) and Natural Language processing (NLP) 

to rank jobs based on user input skill and qualifications keywords, providing job 

recommendations to the user. Wadhifati aims to give employment seekers a tool to enhance 

their job searching capabilities with the hope of tackling one of the biggest issues faced currently 

and assisting in Oman’s 2040 vision. 
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2 Literature Review 

Studies emphasize the challenges and opportunities in improving job search. A case study from 

Sohar University reveals that Omani graduates rely on the internet to find jobs but face 

difficulties in navigating and finding the proper tools [3]. Research on Indeed.com proposes a 

machine learning enhanced solution to improve relevance by filtering out mismatched postings, 

vocabulary size is crucial to the improvement of these machine learning solutions [4]. Users 

favour the first page of searches and city specific searches, these trends can aid in the 

optimization of search engines [5]. For data storage, Firebase was identified as a powerful 

backend solution for web and mobile applications, offering real time data syncing and 

scalability, making it suitable for building data driven platforms [6]. 

3 Datasets, Preprocessing and Usage 

The Wadhifati machine learning job recommendation system involved several occupational 

datasets sourced from the ONET (Occupational Information Network) framework [7]. These 

datasets were used to enhance keyword extraction and semantic matching between job listings 

and user submitted keywords. In addition to the ONET datasets, job listings were collected 

through a web scraper from various websites. 

3.1 Job Listings Dataset (Web Scraping) 

A real-world dataset is obtained through web scraping current job openings from Bayt.com [8], 

NaukriGulf.com [9], and PetroJobs.om [10]. The web scraper was implemented using Python 

and Selenium to extract the company name, job title, job description, source, and link to the 

listing. This data is not used for training, instead it contains the target jobs used by the 

recommendation system to rank after processing each users’ keywords. 

3.2 ONET Datasets 

To extract relevant occupational keywords from user keywords and align them with job listings, 

six datasets from ONET were utilized. Each of the datasets below contains terminology that 

reflects job dimensions, attached with ONET-SOC (Occupational Information Network 

Standard Occupational) codes for job identification. 

Occupation Data dataset: This dataset includes descriptions and phrases associated with job 

occupations, this dataset helped in identifying job specific terms within user keywords and job 

listings [11]. 

Technology Skill dataset: This dataset contains technologies involved with each ONET-SOC 

occupation, examples of the various technology and tools include Adobe "Acrobat" or "ERP 

systems". This aided in classifying a user’s expertise with an industry [12]. 

Skills dataset: This dataset included employability skills such as "Critical Thinking" and 

"Coordination", to measure a candidates fit to a job based on soft skills [13]. 

 



 

 

 

 

Knowledge dataset: The dataset includes knowledge domains associated with each job, such 

as "Economics and Accounting" and "Mechanical Engineering". This was useful for extracting 

academic domains from user keywords and match them to job [14]. 

Task Statements dataset: Includes task statements of occupations. This was used to create a 

link between functions described in user keywords and job listings [15]. 

Work Activities dataset: Represents the core work responsibilities, such as "Documenting 

Information" or "Interacting with Computers", to provide additional context for aligning user 

experience with job [16]. 

3.3 Data Integration 

Figure 1 below is a code snippet show casing the integration of the ONET datasets their shared 

ONET-SOC codes to create a complete data representation of jobs. 

 

Fig. 1. ONET Datasets Integration. 

3.4 Data Preprocessing 

Figure 2 below is the data preprocessing. The dataset is cleaned by removing null values and 

each ONET category is merged into a string called a "Job Profile" to create a data representation 

of each job for the machine learning model to interpret. 

 

Fig. 2. Data Preprocessing. 

  



 

 

 

 

3.5 Data Usage 

Figure 3 illustrates the usage of the job profiles to train the SBERT model. The job profiles and 

job titles are passed as pairs to the SBERT model as examples for training. This logic uses 

semantic similarity to indicate job titles alignment with descriptions, tools, tasks and domains 

to determine its fit, enabling the model to learn the context behind jobs and score the semantic 

similarity between a user’s keywords and a job listing. 

 

Fig. 3. Data Usage. 

4 Implementation  and Tools 

Wadhifati was developed as a web application interface combining web scraping, machine 

learning, and a real time database. This section outlines the tools used for the implementation 

of the system. 

4.1 Core Technologies 

Python & Flask: Used to implement the client-server communication and integrate the backend 

with the frontend. 

HTML/CSS/JavaScript: Used for designing the frontend user interface. 

Sentence-BERT (SBERT): Used for the machine learning recommendation model and fine-

tuned using paraphrase-MiniLM-L6-v2. 

Firebase Firestore: A NoSQL database used to store job listings, user data, and 

recommendations. 

Selenium and BeautifulSoup: To carry out the automated scraping of job listings from 

Bayt.com, NaukriGulf.com, and PetroJobs.om. 

Visual Studio Code: The development environment for building the application. 

  



 

 

 

 

4.2 Model Training 

Using the job profiles obtained through the data preprocessing of the ONET datasets, the 

pretrained SBERT model is fine-tuned with cosine similarity loss to focus on contextual 

meaning. The training is set to 3 epochs with a checkpoint implemented after each epoch to save 

progress to have better control over the performance stability. After training the model is saved 

locally for integration into the Flask application, as seen below in figures 4 and 5 

 

Fig. 4. Model Training. 

 

Fig. 5. Saving the Model. 

4.3 Model Deployment 

The SBERT model was saved locally and integrated into the Flask application, the model 

retrieves the users’ submitted keywords and encodes it, comparing it to job titles from the 

Firestore database. It calculates the Cosine similarity between job titles and these keywords then 

stores the top nine results for the user in the database. These recommendations are stored for 

each user and accessible in the interface, presenting them with personalized recommendations. 

The figure below represents the code used to deploy the ranking of job listings for users. The 

function takes two inputs, keywords and job listings, converting it into a vector using the SBERT 

model. The encoded data is used to calculate the cosine similarity between the inputs, computing 

the average similarity for each job and sorting it from highest to lowest. 



 

 

 

 

 

Fig. 6. Rank job listing’s function. 

4.5 Job Scraping Pipeline 

A custom scraping pipeline was developed for each website and integrated into the system. The 

scraper was implemented using Selenium for dynamic content and BeautifulSoup for scraping 

job titles, company names, descriptions, source websites, and URLS from Bayt.com, 

PetroJobs.om and GulfTalent.com. The code snippet in figure 7 shows the scraper checking for 

existing URLS in the Firestore database to create a list. 

 

Fig. 7. Get existing URLS function. 

This list of existing URLS is used in the scraping function in the figure below to avoid 

duplication by skipping existing URLS. 

 

 Fig. 8. Remove existing URLS. 

  



 

 

 

 

The figure below is a code snippet to save collected jobs to the firebase jobs collection. 

 

 Fig. 9. Store Jobs function. 

5 Web Application deployment 

The application was deployed as a Python Flask web service using Visual Studio Code to link 

the frontend and backend processes. API routes were used to communicate between the frontend 

and backend, trigger the backend logic, and begin automation tasks. 

The code snippet in figure 10 shows an example of the HTML pages are rendered using flask 

routes to link it to the backend. 

 

Fig. 10. HTML Routing. 

Figure 11 is the routes to trigger the job recommendation and web scraping. 

 

Fig. 11. Trigger functions. 

  



 

 

 

 

Figure 12 is an example of the routing to fetch the personalized recommendations for users to 

access through the interface. 

 

Fig. 12. Fetch recommendations. 

6 Results and Evaluation 

For the performance evaluation of the learning recommendation model, a set of diverse test 

cases were selected to simulate the keyword of 10 different job seeking users. These keywords 

were paired with expected job titles they align with to compare to the models predicted job titles. 

This evaluation measures the model’s ability to return relevant job titles from a pool of 50 job 

roles. 

6.1 Evaluation Metrics 

Top 1 Accuracy: This evaluates the model by verifying whether the top ranked job title in the 

prediction list  matches the expected outcomes. It reflects how often the system identifies the 

most relevant job title as its top suggestion; a higher accuracy indicates that the model 

semantically calculating the appropriate roles. 

Top 3 Accuracy: It considers the top three predictions. This will verify whether the model is 

correctly predicting the rest of the outcomes, this is more realistic as not only the top 

recommendation is being considered. 

Mean Reciprocal Rank (MRR): This method is useful for weighting decision making criteria. It 

will determine the model’s relevance by calculating the average position of jobs. 

6.2 Test Cases 

The Test cases and results for each test cases are in figure 13. The top 1 Accuracy demonstrates 

that 9 out of 10 cases were correct in their first ranked predictions, test case 4 was the only case 

with an incorrect top 1. The top 3 accuracy has a perfect score indicating all the test cases had 

an expected job title within the top 3 ranked jobs. The  MRR is a 0.95 indicating the model 

rankings are relevant. 



 

 

 

 

 

Fig. 13. Test Cases. 

6.3 Overall results 

The overall performance results of the model demonstrate a high level of precision as can be 

seen in figure 14. The top 1 Accuracy demonstrates that 9 out of 10 cases were correct in their 

first ranked predictions. The top 3 accuracy has a perfect score indicating all the test cases had 

an expected job title within the top 3 ranked jobs. The  MRR is a 0.95 indicating the model is 

highly effective in ranking relevant job titles. 

 

Fig. 14. Overall Results. 

  



 

 

 

 

7 Conclusion 

This research presented Wadhifati, a job recommendation web application designed to support 

job seekers by integrating web scraping, machine learning, and cloud-based storage. The system 

offers personalized job recommendations based on user submitted keywords with very 

promising results. It can understand the deep context behind the meanings of words across 

different categories with various keywords, such as relating the "music composition" keyword 

with the "singer" job title. This suggests that the system can aid job seekers in finding job roles 

targeting various industries and categories. 

 In addition to the machine learning, Wadhifati’s web scraping pipeline successfully automated 

the process of aggregating job listings from websites and stored them on Firebase, eliminating 

the noise of irrelevant listings and reducing the need to check each website individually. Adding 

more websites to the scraping algorithm would increase the pool of jobs and enhance the job 

seeking experience as the model performs better with a larger variety of jobs, a limited pool 

results in irrelevant listings being placed to the top of rankings. 

Overall, Wadhifati bridges a critical gap in the job search process as intended. Wadhifati holds 

the potential to become an impactful solution within the Omani labour market, which would 

ultimately aid in Oman's 2040 vision. 
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