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Project Title:  

Enhancing Employability through Data-Driven Skill Profiling 

 

Project Objective:  

The project aims to develop a data-driven approach for profiling employability skills in the field of 
data science and provide insights into the skills demanded by the evolving job market. 

 

Introduction:  

This project responds to the growing needs of profiling the actual demand for professionals with skills 
in data science, especially in the context of the evolving digital job market. It will try to respond to 
the need of building a metric to evaluate and profile employability skills in this field. The project will 
enhance the importance of human capital at the individual, organizational, and market levels and 
emphasizes the role of hard and soft skills in sustaining a quality labor market. 

The digital transformation, fueled by the internet and social media, has created a significant skills gap 
between the supply and demand for data science professionals. The project will highlight domains 
where data science skills are required, including cybersecurity, blockchain technology, and data 
analytics. The demand for data scientists goes beyond algorithm development; it also involves the 
ability to analyze complex business problems from a big data perspective. 

The research methodology involves web scraping of job advertisements for data scientists in the US 
market, followed by text analysis, classification of skills into thematic areas, and the computation of 
skill correlations.  

 

Project Description: 

In response to the growing demand for data science professionals, this project seeks to address the 
employability skills gap by developing a comprehensive employability skills profiling system. The 
project will include the following components: 

1. Data Collection: 

a. Gather job advertisements for data scientists from various sources, with a focus on the US 
market. 



b. Extract and organize data from job advertisements, including job descriptions and required 
skills. 

c. Create a dataset for analysis. 

2. Text Analysis: 

a. Use natural language processing (NLP) techniques to preprocess and analyze the text data 
from job advertisements. 

b. Identify key terms and phrases related to employability skills in data science. 
c. Explore the frequency and distribution of these terms. 

 

3. Topic Modeling: 

a. Apply latent Dirichlet allocation (LDA) to categorize employability skills into thematic areas. 
b. Identify the main topics and subtopics within the data science field. 
c. Provide a visual representation of the identified topics. 

 

4. Skill Correlation Analysis: 

a. Compute correlations among employability skills to understand their interrelationships. 
b. Determine which skills are frequently mentioned together in job advertisements. 
c. Analyze the strength and nature of these correlations. 

 

5. Network Analysis: 

a. Create a network of employability skills, with nodes representing skills and edges indicating 
correlations. 

b. Calculate centrality measures to identify the most influential skills. 
c. Visualize the network to illustrate the connections between skills. 

 

6. Skill Profiling System: 

a. Develop a data-driven skill profiling system that can continuously analyze job advertisements 
and provide insights into the evolving demand for data science skills. 

b. Design a user-friendly interface for accessing the profiling results. 

 

7. Educational Resource Creation: 

a. Create educational resources based on the project's findings to help aspiring data scientists 
develop the required employability skills. 

b. Develop workshops, online courses, and informative guides. 

 

8. Dissemination and Impact: 



a. Share the project's findings and educational resources with educational institutions, data 
science programs, and job seekers. 

b. Monitor the impact of the project on enhancing employability in the field of data science. 

 

Expected Outcomes: 

a. A data-driven employability skills profiling system tailored to the data science field. 
b. Educational resources to bridge the employability skills gap. 
c. Improved understanding of the most sought-after skills in the data science job market. 
d. Enhanced employability prospects for data science professionals. 

 

Expected matured skills: 

After this project, students in the field of academia and research, particularly those aiming to become 
researchers in the field of social data science and welfare, will have several key abilities, know-how, 
and profiling skills: 

 

1. Continuous Skills Development: During the project, students will need to focus on 
continuous skills development to keep up with the rapidly evolving digital economy, Industry 
4.0, and knowledge economy. This means staying current with technological developments, 
market demands, and emerging trends. 

2. Market-Driven Curriculum: Researchers from academia will need to work closely with 
employers to ensure that educational programs align with the evolving needs of the job 
market. A data-driven approach to curriculum development will be essential, allowing 
educators and researchers to provide relevant supplementary material and recommend specific 
elective courses to equip students with the necessary skills. 

3. Balancing Education for Employment and Education for Education's Sake: There will 
be an ongoing debate in class about the balance between education for employment and 
education for education's sake. While practical skills are crucial, the holistic development of 
individuals to build their welfare through education will also be valued. Students will need to 
consider how candidates’ education aligns with their career goals. 

4. Data-Driven Insights: Students and academics at the school will increasingly rely on data-
driven insights and methodologies to understand and respond to rapidly changing industry 
requirements. This means employing statistics, data analytics, software engineering, and AI 
to gain timely insights into the job market. 

5. Economic Considerations: Researchers may need to consider the return on investment (ROI) 
of education. Understanding the demands of the job market in real-time can help to 
strategically upskill and secure well-paying positions. 

6. Strategic Employer Branding: Students studying data science can learn to use data-driven 
campaigns and digital marketing management strategies to increase the visibility and 
attractiveness of employers. This can be valuable in attracting and retaining top talent in a 
competitive job market. 

7. Collaboration between Academia and Employers: The relationship between academia and 
employers must become more collaborative and symbiotic. Employers should actively signal 



their skill requirements to the education sector, while academia should respond to these 
signals with relevant curriculum adjustments. 

8. Data-Driven Decision-Making: Data science students at the school will be expected to use 
data to make informed decisions, not only in their professional roles but also in their academic 
pursuits. 

9. Multi-Stakeholder Mapping: Students at the school will need to understand and participate 
in multi-stakeholder mapping approaches to monitor the skill set needed for data science and 
other evolving professions. This may involve simulate working with government agencies, 
industry associations, and educational institutions. 

 

In summary, students from the school, especially those pursuing careers as researchers and 
academics, will be expected to actively engage with the rapidly changing job market and contribute 
to the development of a harmonious ecosystem in which the supply of skilled professionals aligns 
with market demand.  

 

 

Contributions to the mechanisms of reproduction of welfare: 

Wealth reproduction will be approached as a multifaceted process influenced by various 
interconnected factors, such as the labor market and the related degree of employability. Wealth 
reproduction plays a pivotal role in shaping the socio-economic landscape, and its impact extends to 
three key groups: families, geographies, and markets. In this extensive discussion, we will explore 
how a teaching project can contribute to and enhance these mechanisms for wealth reproduction. The 
teaching project under consideration focuses on the development of skills and knowledge relevant to 
the data science profession in the digital age. 

 

Families 

The teaching project aimed at profiling individuals with market-relevant skills, such as data science, 
can significantly impact the wealth reproduction mechanisms within families considering the 
following factors: 

 

1. Economic Mobility: Economic mobility is the ability of individuals to move up the socio-
economic ladder. By imparting valuable skills, a employability skills profiling can empower 
individuals to access high-demand, well-paying jobs. This, in turn, enhances the prospects for 
economic mobility within families. 

2. Investment and Financial Literacy: Informed financial decision-making is crucial for 
wealth preservation and growth. The knowledge and skills acquired through the teaching 
project can equip individuals with the tools needed to make sound financial decisions, 
including investments and savings strategies.  

 

Geographies 



Wealth reproduction is not uniform across different geographical regions. Disparities in wealth exist 
due to variations in access to opportunities, resources, and education. This teaching project can 
contribute to implement mechanisms that reduce wealth inequalities across various geographies. 

 

1. Regional Economic Development: A region's economic growth is closely tied to the skills 
and expertise of its workforce. By profiling education and skills related to the most requested 
professionals in the region, the teaching project can enhance the employability of local 
residents, attracting businesses and investments to the region. This, in turn, contributes to 
regional economic development. 

2. Local Entrepreneurship: Geographic areas often have unique economic characteristics and 
market niches. The teaching project can help local entrepreneurs leverage employability skills 
to identify these niches, develop innovative solutions, and establish successful businesses that 
contribute to local wealth. 

 

Markets 

The market is a central player in wealth reproduction mechanisms. It provides the opportunities, 
employment prospects, and investment options that individuals and families rely on to accumulate 
and grow wealth. The teaching project has a profound impact on markets in several ways. 

 

1. Skill Supply: The teaching project directly influences the supply of skilled professionals in 
the job market. By providing training in data science and related fields, it ensures a constant 
stream of well-prepared individuals entering the workforce, meeting market demand for these 
skills. 

2. Market Competitiveness: The market's competitiveness is shaped by the skills and 
knowledge of its workforce. The teaching project will teach how to profile highly skilled 
professionals, enhancing market competitiveness by offering businesses and individuals 
access to the expertise needed to innovate and thrive in a data-driven world. 

3. Innovation and Technological Advancement: Data science is at the forefront of innovation 
in the digital age. By educating individuals in this field, the teaching project contributes to 
market advancement by driving technological innovation and the development of new 
products and services. 

4. Industry Growth: Specific sectors, such as technology and data analytics, experience rapid 
growth due to evolving market demands. The teaching project can align its curriculum with 
the needs of these sectors, contributing to their expansion and job creation. 

5. Diversity and Inclusion: By offering education and skills training, the teaching project can 
address diversity and inclusion in the job market. It can encourage individuals from 
underrepresented groups to enter data science and related professions, creating a more diverse 
and inclusive job market. 

 

For families, the project empowers individuals to achieve economic mobility, access educational 
opportunities, make informed financial decisions, and even engage in entrepreneurial activities, 
thereby impacting wealth preservation and growth. The project also addresses geographical 
disparities by contributing to regional economic development, bridging the rural-urban divide, 



mitigating brain drain, supporting local entrepreneurship, and enhancing resilience to economic 
shocks. In the market, the teaching project influences skill supply, market competitiveness, 
innovation, industry growth, diversity and inclusion, and consumer and business confidence. 

While wealth reproduction is a complex process influenced by a multitude of variables, an education 
project in data science offers a concrete and actionable pathway to enhance wealth for families, across 
geographies, and within markets. By empowering individuals with the skills and knowledge they need 
to thrive in the digital age, this teaching project contributes not only to individual prosperity but also 
to the broader socio-economic landscape, fostering growth and reducing inequalities. As a result, the 
wealth of families, geographies, and markets can be effectively reproduced and expanded. 

 

 

31/10/2023 

Francesco Smaldone 


