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THESIS STATEMENT

The increasing demand for computer science graduates in today's job market has created a fiercely competitive landscape, making it difficult for graduates to effectively communicate their skills and experience to potential employers through traditional resumes. According to a recent survey by the National Association of Colleges and Employers (2020), only 24% of employers consider GPA and coursework to be the most important factors when evaluating candidates, while 77% rank relevant work experience as the top priority. This research project aims to bridge the gap between job seekers and employers by leveraging Natural Language Processing (NLP) techniques to match the skills and qualifications listed on resumes with relevant job opportunities while providing career advisors with an efficient and effective way to manage and review resumes.
Previous research has shown that Natural Language Processing (NLP) can effectively extract and classify information from resumes and job postings (Lin & Huang, 2019), and Machine Learning algorithms can accurately match skills and job requirements (Garg et al., 2018). However, there is still a lack of research that focuses on using Natural Language Processing (NLP) to match the skills and qualifications of computer science graduates with relevant job opportunities. By building upon previous research findings primarily focused on Natural Language Processing (NLP) and Machine Learning algorithms in the last 5 years, the project aims to address the meaningful gap in the current research literature and demonstrate the potential of Natural Language Processing (NLP) in simplifying the job search process for computer science graduates and streamlining the resume review process for career advisors.
Bottom of Form
[bookmark: _Toc125143489]

ABSTRACT
As technology advances, the job market for Computer Science graduates has become highly competitive, making it essential for students to have the technical skills and the ability to communicate their qualifications and experience to potential employers through their resumes. Career advisors face the challenge of managing and tracking students' resumes to help them find the best job opportunities. To address this, this research project has been developed to assist students in identifying job opportunities that align with their skills and experience while simplifying the process for career advisors.
The project uses Natural Language Processing (NLP) techniques, starting with entity recognition on students' resumes to identify and classify named entities such as skills, qualifications, and experience, and organize them into structured data. Machine Learning algorithms are used to match the skills extracted from the resume with the requirements listed in the job postings, providing a ranked list of job recommendations to the job seeker.
The prototype was tested on resumes reviewed by the Claflin University Career Services department, and it proved successful in identifying career paths and job opportunities. A user study conducted by the Claflin University Computer Department found that the project improved the career matching process, making it more efficient and presenting job opportunities that were better aligned with the skills and qualifications outlined on the resumes.
The project offers a convenient and efficient way for students to identify job opportunities that align with their skills and experience and streamlines the resume review process for career advisors. The project demonstrates the potential of Natural Language Processing (NLP)  to facilitate the job search process and improve the matching of skills and job requirements.


[bookmark: _Toc112781810]
KEYWORDS AND ABBREVIATIONS
AI – Artificial Intelligence
ATS – Applicant Tracking System
NLP – Natural Language Processing
NLTK – Natural Language Toolkit 
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Background of the Study


The rapid evolution of technology has led to the emergence of numerous new and specialized technical fields, creating an increasingly competitive job market for Computer Science college graduates. As a result, it has become imperative for students to not only possess the necessary technical skills but also to effectively communicate their qualifications and experience to potential employers through their resumes.
Through a review of relevant literature and data analysis, this paper aims to provide insight into the current state of the job market and the specific technical fields that are in high demand. Additionally, this paper will also explore the use of Natural Language Processing (NLP) techniques to analyze resumes and job descriptions, identify patterns and keywords, and make suggestions for improving resumes. By utilizing Natural Language Processing (NLP) techniques, students can stay up to date with the current trends in technical skills and tailor their resumes to match the requirements of the job market.
 In conclusion, this paper aims to make a significant contribution to the ongoing conversation about the employability of college graduates in the rapidly evolving technology landscape. It is hoped that the findings of this study will inform future career development strategies and educational practices, ultimately leading to the better preparation of college graduates for the workforce by highlighting the importance of Natural Language Processing and Artificial Intelligence (AI) in general as a solution to help students adapt to the evolving trends in technical skills.


Purpose of the study
The purpose of this research paper is to create a Natural Language Processing (NLP) platform and then use the platform to investigate Natural Language Processing (NLP) techniques. The techniques involve parsing resumes and extracting skills from the documents, matching the extracted skills with job listings to identify job opportunities that align with the job seeker's skills, and a quantitative survey of its impact and accuracy. This is aimed at effectively showcasing a student’s qualifications and experience in these specialized technical fields to adapt to these evolving trends and increase their employability.	Comment by Jessica A. Myles: are you creating a program? what exactly are you doing that is going to produce results? It is not clear what you are proposing to do to provide a solution to the problem.
Research Question and Hypotheses
The following are the research questions posed:
1. How accurately can Natural Language Processing (NLP) techniques extract skills from resumes?
2. How effectively can the extracted skills be matched with job listings to identify job opportunities?
3. How does the use of Natural Language Processing (NLP) to match skills and job requirements impact the job search process for job seekers?
The hypothesis of the research is the following: 
1. The Natural Language Processing (NLP) techniques used in the project can accurately extract skills from resumes.
2. The extracted skills will effectively match job listings to identify job opportunities that align with the job seeker's skills and experience.
3. The use of Natural Language Processing (NLP) to match skills and job requirements will improve the job search process for job seekers and the hiring process for employers, reducing the time and effort required to find the right person for the job.



[bookmark: _Toc125143490]LITERATURE REVIEW	Comment by Jessica Myles: Add a small intro paragraph letting us know what you will discuss in the literature review. Doesn’t have to be long, but you want to lay the map for what you plan to discuss.

This literature review examines the job market outlook for computer science graduates, which has been positively impacted by the increasing prevalence of technology. However, the high level of competition among graduates, particularly in a job market where Applicant Tracking Systems (ATS) are widely used by recruiters, creates challenges for job seekers. The ATS filters applications for specific keywords and qualifications, and if an applicant's resume lacks those, they may not be considered, even if they possess the necessary skills for the job. To address these issues, the study suggests that Natural Language Processing (NLP), a branch of AI, can play a crucial role in enhancing graduates' employability by analyzing resumes, and job descriptions, and identifying patterns and keywords. Overall, the study suggests that AI and Natural Language Processing (NLP) can play a crucial role in helping students adapt to the evolving trends in technical skills and the job market, ultimately leading to better career prospects for computer science graduates.

[bookmark: _Toc125143491]Outlook of the job market on computer science college graduates


The increasing prevalence of technology has resulted in a heightened demand for graduates with degrees in computer science. This is due to the projected growth of employment opportunities for computer and information research scientists, which is anticipated to expand by 21% from 2021 to 2031 [1], significantly outpacing the average growth rate across all occupations. According to the US Bureau of Labor Statistics [2] there are over 20 different occupations within the field of computer science. This diversity in career options for computer science graduates and the increase in job demand for this field may appear to be a positive development on the surface, but upon further examination, this situation may also have some underlying consequences. One of the primary concerns is the high level of competition for jobs among computer science graduates. More companies no longer need degrees for positions and the number of graduates entering the job market has steeply risen over the years [3].  The unemployment rate for US computer science stands at 7.8% [4]. This relatively high rate means that the number of available positions, despite needing workers, is not keeping pace with the influx of job seekers. This creates a sharp competition among college graduates for available jobs.
[bookmark: _Toc125143492]The impact of technology (Applicant Tracking Systems) on hiring trends.


Aside from the increasing competition, the majority of Fortune 500 companies are using Applicant Tracking Systems. Applicant Tracking Systems are a type of software used by companies to assist with human resources, recruitment, and hiring processes. While the use of (Application Tracking System) ATS significantly boosts performance for recruiters and companies [5], they may offer a worse experience for graduates seeking jobs in their fields.  A recruiter has the option to reduce the number of applicants by filtering for keywords rather than looking through the hundreds of applications that are submitted for a position [6]. They could be job descriptions, technical skills, or qualifications. Even if a candidate is exceptionally qualified for the position, they might not be noticed if their resume doesn't contain the correct terms. In a competitive job market and combined use of applicant tracking systems, it is more important for graduates to be more specific in their resumes and tailor them with keywords that would pass through such tracking systems.
[bookmark: _Toc125143493]The role of Artificial Intelligence (NLP) in improving career prospects for students.

Natural language processing is a branch of artificial intelligence that focuses on the interaction between computers and human languages, in both written and spoken forms. The goal of Natural Language Processing (NLP) is to enable computers to understand, interpret, and generate human language in a way that is both natural and useful [7]. By analyzing vast volumes of data and seeing patterns and trends in job choices, Natural Language Processing (NLP) can significantly improve career matching for students. Based on each student's unique strengths, interests, and aspirations, this information can be used to offer them individualized career advice and recommendations. Additionally, by examining resumes, cover letters, and job descriptions to determine the most qualified individuals for a position, Artificial Intelligence (AI) and Natural Language Processing (NLP) can be utilized to automate the process of matching students with employment possibilities. This can reduce the amount of time and resources needed for both students and businesses to locate a good match and raise those odds.

[bookmark: _Toc125143494]METHODOLOGY

Introduction
The purpose of this study is to examine the effectiveness of Natural Language Processing (NLP) as a technique to improve students' career prospects. Students will be able to submit their resumes for examination using a Natural Language Processing (NLP) based platform. The resumes will be assessed for the use of clichés and passive verbs, as well as for their ability to accurately identify the most likely career path given the skills listed. The software will also offer a ranking of relevant career possibilities that match the skills listed on the résumé. The ultimate purpose of this study is to pinpoint areas on student resumes that need work and to gauge how Natural Language Processing (NLP) based resume analysis affects prospects for professional progression.
Population and Sample
The target population is the Computer Science and Computer Engineering students at Claflin University, comprising about 101 students as per the Claflin University 2021-2022 fact book.	Comment by Jessica Myles: It would help to provide a number here. An estimate of how many students are in the population. So then the sample makes sense in relation to the whole. Under this section. Describe the sample. How many users for the sample? Was there anything particular requirements the user had to meet in order to be in the sample.
Data Collection Procedures
The data collection process in this study was designed to gather valuable insights into the effectiveness and accuracy of the Natural Language Processing (NLP) platform in improving career prospects for computer students. To this end, two phases of data collection were employed.
The first phase involved a visual analysis test with a Career Advisor member of Claflin University. This test was conducted to assess the accuracy and performance of the platform and make any necessary adjustments before the second phase. For the test, 10 anonymized resumes were selected from various sources, including student alumni, LinkedIn, and online sources. The Career Advisor was asked to analyze four aspects of the resumes, including their general organization, use of action words, description of skills, and skills that stand out. The results of this test were then compared to the results generated by the Natural Language Processing (NLP) platform to gauge its accuracy in terms of the action words identified, skills, and likely career paths.
The second phase involved a survey of students who had utilized the platform. Participants were recruited through personal contacts and referrals, and efforts were made to reach a diverse range of participants from different classifications. The study employed Google Form surveys to collect data, and participants were asked to complete a survey of 16 questions after they had used the platform and observed its operation. The online nature of the study was considered, and participants were provided with a secure and private link to access the online platform where the survey was hosted. Emphasis was placed on the privacy of data, as resumes often contain personally identifiable information. Participants were encouraged to answer the questions as honestly and accurately as possible, to the best of their understanding and knowledge.
The questions in the survey were divided into two parts: Part 1 focused on questions about the student, and Part 2 focused on questions about the Natural Language Processing (NLP) platform. The data collected from the surveys were analyzed to gain a better understanding of the platform's performance and its impact on the career prospects of computer students.
In conclusion, the data collection process was designed to gather meaningful and relevant information about the Natural Language Processing (NLP) platform and its impact on career prospects for computer students. The visual analysis test and the student survey were carefully planned and executed to ensure the validity and reliability of the data collected. This thesis shows how Natural Language Processing (NLP) can be used to improve career prospects for students. This involves skill analysis in resumes and ranked recommendations of career prospects. 
To extract skills from the resume, the text is extracted from the uploaded resume. Due to the many text versions, this is achieved using the Python library, PyPDF2, an open-source pure-python PDF library capable of splitting, merging, cropping, and transforming the pages of PDF files. The corpus of text that is extracted is messy and contains a lot of noise. Pre-processing of the data is needed to make the text more suitable for Natural Language Processing (NLP) models that will be extracting important information. This can lead to better performance and more accurate results. The first step is data cleaning steps such as removing special characters, numbers, and stop-words, and lowercasing all text can help to clean the data and make it more consistent.
The second step in the process involves text normalization, which is a preprocessing step to convert unstructured text input into a more standardized and usable format. It aims to improve the text data's suitability for Natural Language Processing (NLP) tasks. The sub-steps involved in normalizing data include removing stop words and special characters, lowercasing, tokenization, and stemming.
Stop words are typically words such as "the", “and” "is", "our ", "a", and "an." These words appear frequently in text data but do not contribute much to the meaning of the text and are therefore considered to be noise that can be removed to improve the performance of Natural Language Processing (NLP) models. The process of removing stop words typically involves identifying a list of stop words and then removing them from the text data. To solve this problem, I used a library, NLTK, in python and downloaded a comprehensive list of English stop words. 
Tokenization involves dividing a text document into tokens. Words, phrases, sentences, and even characters can be used as tokens. Tokenization facilitates the transformation of unstructured text input into a more organized format. In my problem, I tokenized my texts into words as finding skills involves singular words.
To identify action words in the resume, I used Parts of Speech (POS) tagging to assign a Parts of Speech (POS) label to each word in a text and find words labeled as verbs. Since there is no definitive method of finding the type of verb, I maintained a count of every verb found in the resume and if there are less than five verbs, that would designate the resume as a “passive”, a resume which is less compelling to potential employers. 
To identify the most used words, I maintained a manually annotated bank of words and compared them against the tokenized words found in the resume. These words were then flagged as a potentially cliched words. 
[bookmark: Image_1] [image: NLP — Extracting location from text | by Neha Muthiyan | Towards Data  Science]

Figure 1: The process of extracting meaningful text from a text corpus.

To identify skills from unstructured data, entity recognition seemed like the ideal way to approach the problem. Entities in Natural Language Processing are specific words that represent real-world objects or concepts. However, the approach would be difficult to implement as skills can vary wildly from one person to another. While software skills may be common for this use case, the tools, and techniques used may differ i.e. JAVA and AutoCAD. These kinds of skills would not be identified as skill entities with the existing models. To solve this problem, I used dynamic analysis of existing skills. The idea here was to run every processed text against an existing database of open-sourced and verified skills. The database contains more than 25,000 skills, then uses fuzzy-matching and diff-algorithms to find closely matching words to find relevant skills.
Due to the variance in skills, I did a comparison on two levels: direct comparison and diffing to find closely matching words. For the first level, I did a direct string comparison, for example, some skills may be equal on the surface for instance if the word Python (programming language) occurs in both the resume and skill database. For the second level comparison, I did a diffing comparison to find the top five closest words. To achieve this, I used a diffing library called difflib. 
The function get_close_matches(word, possibilities, n, cutoff)  from difflib accepts four parameters:
· word - the word to find close matches for in our list.
· possibilities - the list in which to search for close matches of a word.
· n (optional) - the maximum number of close matches to return. Must be > 0. The default is 3.
· cutoff (optional) - a float in the range [0, 1] that a possibility must score to be considered like a word. 0 is very lenient, and 1 is very strict. The default is 0.6. 

Running tests showed that using a cutoff value of 0.5 and an n value of 5 was ideal for identifying words that could be considered skills. After identifying the skills, I iterated over the row of skills to find the most occurring professional careers that use the said skills. The top professional area was then passed into a function that retrieved data from the website Glassdoor to find jobs or internships related to the top professional area extracted from the platform. 
Limitations 

One limitation of the present study was the insufficient sample size. The research design originally intended to recruit a sample of 30 participants, however, only 16 individuals were successfully recruited to participate in the study due to a variety of factors, including low levels of participant interest, time constraints, and difficulties in identifying participants who met the established inclusion criteria. This limitation has implications for the generalizability of the findings, as a larger sample size would have facilitated the inclusion of a more diverse range of participants and a more representative sample of the target population. Furthermore, smaller sample sizes are associated with increased levels of variability in the results, which increases the likelihood of both false positive and false negative findings. Some of the biases likely encountered in the study include the following: 
1. Selection bias: Since the participants were found through personal connections and recommendations, the sample size may not accurately reflect the intended population. This can result in a skewed depiction of the findings.
2. Response bias: Due to social desirability bias or apprehension about being assessed, respondents might not provide as truthful of an answer as possible to the survey questions. 
3. Inaccurate results due to observer bias: The Career Advisor team member that carried out the visual analysis during the initial phase might have brought their prejudices and interpretations to the task.
4. Systematic mistakes: The data collection tool (Google Form surveys) may include flaws or problems that make it difficult to measure some factors effectively.
Ethical Procedures
[bookmark: _Toc125143495]In conducting this research, the highest priority was placed on ensuring the protection of participant privacy and confidentiality. To prevent the leak of personal data, several ethical procedures were implemented. First, all participants provided informed consent before participating in the study. This informed consent process included a detailed explanation of the study's purpose, procedures, and potential risks, as well as information on the participants' rights and how their data would be collected, stored, and used. Second, all data collected were de-identified, meaning that any information that could potentially identify the participants, such as their names and contact information, was removed. Third, the Natural Language Processing (NLP) platform was built to be serverless, meaning that no personal data from any resume could be collected or stored anywhere.
RESULTS

The purpose of this project is to investigate how Natural Language Processing (NLP) techniques can be used to parse resumes and extract skills from the document and to match the extracted skills with job listings to identify job opportunities that align with the job seeker's skills and experience. The following were the research questions posed:
4. How accurately can Natural Language Processing (NLP) techniques extract skills from resumes?
5. How effectively can the extracted skills be matched with job listings to identify job opportunities?
6. How does the use of Natural Language Processing (NLP) to match skills and job requirements impact the job search process for job seekers?
The hypothesis of the research is the following: 
4. The NLP techniques used in the project can accurately extract skills from resumes.
5. The extracted skills will effectively match job listings to identify job opportunities that align with the job seeker's skills and experience.
6. The use of NLP to match skills and job requirements will improve the job search process for job seekers and the hiring process for employers, reducing the time and effort required to find the right person for the job.
Bottom of Form
[bookmark: _Toc112781831][bookmark: _Toc112781832]Data Collection
Data Collection was done in two phases. The first phase involved visual analysis with a Career Advisor member of Claflin University to test the application and the second was a survey done among students. The present study employed Google Form surveys to collect data. Participants were asked to complete a survey of 16 questions after they had finished using the tool and observed its operation. To accommodate the online nature of the study, participants were provided with a link to access the online platform where the survey was hosted. It was emphasized that the participants should answer the questions as honestly as possible and to the best of their understanding and knowledge.
The questions were divided into two parts:
Part 1: Questions about the student
Part 2: Questions about the Natural Language Processing (NLP) platform
Study Results
The platform was tested with 10 sample resumes of students in computer science and computer engineering. The test involved visual and analytical analysis with Douglas Barnes, a faculty member in the Career Advising office. The test study aimed to determine the following use of action words and a description of skill and skills that stand out.
Test 1
Below is the original resume used in the case study: Attached as Appendix A
Expected Career Area: Software Engineering.
Top Career Area from the platform (100% match): Software Development, Computer Programming, Computer and Information Research Scientist, Information Security Analyst, Computer Systems Analyst, Architectural Engineering



	[bookmark: Table_1]Observed Resume Skills 
	Resume Skills retrieved by the NLP platform	Comment by Jessica Myles: Ensure the table is on one full page for ease of readiability. It looks sloppy when the table is broken up. Also, add a caption and label to the table and list it under the LIST OF TABLES page. Do this for all

	C++, Go, Python, HTML, CSS, JavaScript, SQL, TensorFlow, Django, jQuery, NumPy, OpenCV, Research
	Programming, Research, TensorFlow, JavaScript, Technical, Servers, Engineering, HTML, Radar, Ui, NumPy, Mathematics, Os, OpenCV, CSS, investigation, Requests, C++, AWS, Django, Visual, Robot, Python, Video, Updates 


Table 1: Observed Resume Skills compared to retrieved skills on Test Resume 1
 
Test 2
Below is the original resume used in the case study: Attached as Appendix B
Expected Career Area: Software Engineering, Leadership
Top Career Area from platform (100% match):  Marketing Management, Architectural and Engineering Management, Management Analysis, Computer and Information Research, Computer Systems Analysis, Information Security Analysis






Table 2: Observed Resume Skills compared to retrieved skills on Test Resume 2


         Career Office Advice: Resume needs better formatting. 
        Platform Advice: Great use of active verbs, the occurrence of commonly overused words in the resume
Test 3
Below is the original resume used in the case study: Link: Attached as Appendix C
Expected Career Area: Data Analytics, Software Development
Top Career Area from the platform (100% match):  Architectural and Engineering Management, Management Analysis, Computer and Information Research, Computer Systems Analysis, Computer Programming, Web Development



	[bookmark: Table_3]Observed Resume Skills 
	Resume Skills retrieved by the NLP platform	Comment by Jessica Myles: Ensure the table is on one full page for ease of readiability. It looks sloppy when the table is broken up. Also, add a caption and label to the table and list it under the LIST OF TABLES page. Do this for all

	 PostgreSQL, Java, Coding, NumPy, matplotlib, Streamlit, Pandas, C, Seaborn, API, Scikit-learn, Machine Learning, Docker, Jira, YAML, Python, Calculus, Splunk, Research, Machine learning, 

	Programming, Excel, PostgreSQL, technical, Java, Engineering, Coding, NumPy, matplotlib, Mathematics, Statistics, Linux, Pandas, Metrics, C, Writing, Seaborn, API, Scikit-learn, Machine Learning, Docker, Jira, Yaml, Python, Algorithms, Architecture, Calculus



       Table 3: Observed Resume Skills compared to retrieved skills on Test Resume 3

         Career Office Advice: Resume needs better formatting.
        Platform Advice: Presence of commonly overused words


Test 4:
Below is the original resume used in the case study: Attached as Appendix D
Expected Career Area: Computer Engineering, Software Development
Top Career Area from the platform (100% match):  Architectural and Engineering Management, Management Analysis, Computer and Information Research, Computer Systems Analysis, Computer Programming, Web Development
	[bookmark: Table_4]Observed Resume Skills 
	Resume Skills retrieved by the NLP platform	Comment by Jessica Myles: Ensure the table is on one full page for ease of readiability. It looks sloppy when the table is broken up. Also, add a caption and label to the table and list it under the LIST OF TABLES page. Do this for all

	JavaScript, GitHub, Python, Node, Java, Ubuntu, Engineering, Html, Marketing, Ui, Analysis, Networking, Linux, JSON, Ruby, CSS, Math, Metrics, social media, C, Agile, C#, Writing, API, Email, Docker, Swift, Process, Rest, SLDC, Jira, Scrum, Design, Algorithms, Python, Architecture, Ux
	Programming, Performance metrics, Presentations, Testing, System, Mobile, Software engineering, Research, Technical, JavaScript, GitHub, Java, Ubuntu, Engineering, Html, Marketing, Ui, Analysis, Networking, Linux, JSON, Ruby, CSS, Math, Metrics, social media, C, Agile, C#, Writing, Api, Email, Docker, Swift, Process, Rest, Sdlc, Jira, Scrum, Design, Algorithms, Python, Architecture, Ux


          Table 4: Observed Resume Skills compared to retrieved skills on Test Resume 4

         Career Office Advice: Resume needs better formatting.
        Platform Advice: Presence of commonly overused words, good use of active verbs.
  Test 5: 
Below is the original resume used in the case study: Attached as Appendix E
Expected Career Area: Software Development
Top Career Area from the platform (100% match):  Web Development, Computer Network Architect


	[bookmark: Table_5]Observed Resume Skills 
	Resume Skills retrieved by the NLP platform	Comment by Jessica Myles: Ensure the table is on one full page for ease of readiability. It looks sloppy when the table is broken up. Also, add a caption and label to the table and list it under the LIST OF TABLES page. Do this for all

	C sharp, Azure .NET, React.js, Typescript, E2E Testing, Node, NPM, Azure, Git, Typescript, UX testing, Node, NPM, Azure, User Research, Product Management, Git, JavaScript, jQuery, ServiceNow, Product Management, Git, E2E Testing
	Programming, Testing, Research, JavaScript, GitHub, Java, Product management, Database, Html, Analysis, Selenium, Statistics, Mathematics, Analyze, Access, CSS, Metrics, Workflows, User experience, C, Computer science, Twitter, Prototype, API, Android, Django, .net, Lean, Rest, Outreach, Website, Design, Algorithms, Python, UX, Video, Calculus


          Table 5: Observed Resume Skills compared to retrieved skills on Test Resume 5

         Career Office Advice: Very good resume
        Platform Advice: Presence of commonly overused words, good use of active verbs.
Test 6: 
Below is the original resume used in the case study: Attached as Appendix F 
Expected Career Area: Computer Engineering, Leadership & Management
Top Career Area from the platform (100% match):  Computer and Information Systems, Architectural and Engineering, Management Analysts, Energy Auditor, Security Management Specialist, Computer Systems Analyst
Table 6: Observed Resume Skills compared to retrieved skills on Test Resume 6

         Career Office Advice: Resume Needs better formatting, Resume needs to be on one page
        Platform Advice: Presence of commonly overused words, good use of active verbs.
     
          Test 7: 
Below is the original resume used in the case study: Attached as Appendix G
Expected Career Area: Computer Engineering, Leadership & Management
Top Career Area from the platform (100% match):  Advertising and Promotions, Green Marketers, Marketing Managers, Computer and Information Systems, Training and Development Manager, Architectural and Engineering Managers
	

	[bookmark: Table_7]Observed Resume Skills 
	Resume Skills retrieved by the NLP platform	Comment by Jessica Myles: Ensure the table is on one full page for ease of readiability. It looks sloppy when the table is broken up. Also, add a caption and label to the table and list it under the LIST OF TABLES page. Do this for all

	JavaScript, Chemistry Network, Java, Engineering, Html, Git, Chemistry, CSS, BioMedical, React, Fluent UI, 
	Usability, Mobile, Research, Improvement, Technical, JavaScript, Experiments, Java, Engineering, Html, Ui, Analysis, Networking, Chemistry, CSS, International, Computer science, MVP, Physics, Visual, Algorithms


           Table 7: Observed Resume Skills compared to retrieved skills on Test Resume 7

         Career Office Advice: Great Resume
        Platform Advice: Presence of commonly overused words, good use of active verbs.
Test 8: 
Below is the original resume used in the case study: Attached as Appendix H
Expected Career Area: Leadership & Management, Video Management
Top Career Area from the platform (100% match):  General and Operations Management, Advertising and Promotions Manager, Green Marketers, Marketing Manager, Sales Manager, Public Relations, and Fundraising Manager





	
Table 8: Observed Resume Skills compared to retrieved skills on Test Resume 8

         Career Office Advice: Resume needs better formatting; Resume needs to be 1 page.
        Platform Advice: Presence of commonly overused words, good use of active verbs.
Test 9: 
Below is the original resume used in the case study: Attached as Appendix I
Expected Career Area: Software Development
Top Career Area from the platform (100% match):  Marketing Management, Architectural and Engineering, Management Analysts, Computer and Information Research Scientists, Computer Systems Analyst, Information Security Analyst	





Table 9: Observed Resume Skills compared to retrieved skills on Test Resume 9
        Platform Advice: Presence of commonly overused words, good use of active verbs.

Test 10: 
Below is the original resume used in the case study: Attached as Appendix J
Expected Career Area: Computer Research, Information Security, Finance
Top Career Area from the platform (100% match):  Computer and Information Systems, Architectural and Engineering, Management Analysts, Energy Auditor, Security Management, Financial Quantitative Analyst



Table 10: Observed Resume Skills compared to retrieved skills on Test Resume 10

        Platform Advice: Presence of commonly overused words, good use of active verbs.
           The second part of the survey involved a survey to test the effectiveness of the platform for students.	Comment by Jessica Myles: Clean this part of the section up. remove any bolded words. It’s distracting so I am not sure what I’m to read in this part as it relates to your results. Fix the formatting. What needs to be indented and what does not?

The following are the study results obtained from the survey.
Research Question: How accurately can NLP techniques extract skills from resumes?
Survey Question: How accurately did you find the skill extraction from your resume to be? (Look at the core competencies section of the site)
Research Question: How effectively can the extracted skills be matched with job listings to identify job opportunities?
Survey Questions: 
· Were any of the top 5 career areas suggested by the application in your area of interest?
 The researcher wanted to find out evaluate the application's accuracy and reliability in matching people with career paths that are in line with their interests, goals, and strengths, assess the application's potential impact on students' career development and advancement and finally explore the viability of implementing the findings.
[bookmark: Image_2][image: Chart, pie chart
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Figure 2: Top 5 career interest matches.	Comment by Jessica Myles: How is this figure 1? It wasn’t the first one in the document and should be labeled in the order they appear. Make sure there are labels for ALL chart figures and then included under the LIST OF FIGURES page.
The results show that 56.3% of students’ career paths matched the data from the NLP platform. 
Research question: How does the use of NLP to match skills and job requirements impact the job search process for job seekers? 
The objective of this research question is to examine the effect of using the Natural Language Processing (NLP) platform in matching skills and job requirements on the job search process for job seekers. The goal is to determine whether its use improves the efficiency, accuracy, and outcome of the job search process for job seekers. The outcome of this study could inform future developments in career matching and inform policy decisions on the integration of AI in career services.
· How satisfied were you with the overall job search results provided by the application? The research question aims to measure the level of satisfaction that users have with the job search results provided by the NLP-based application. It provides insight into the usefulness and effectiveness of the application in matching skills and job requirements to job opportunities, and whether it is meeting the expectations and needs of job seekers. The information collected from this question can be used to improve the application and enhance its ability to assist users in their job search process. 25% were very satisfied, the majority 37.5% were somewhat satisfied, 31% were neutral and 7% were dissatisfied. 
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Figure 3: Pie Chart showing satisfaction of search results.
· How much time did you save by using this application compared to searching for jobs manually? 
The point of this research question is to assess the efficiency and productivity of the job search process using the NLP-based application, compared to the traditional manual process. The objective is to quantify the time saved by the participants using the application and determine if the use of the NLP-based tool has improved their job search process in terms of time management. 67% agreed that it saved a lot of time while 33 % differed.
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Figure 4: Pie chart showing satisfaction of search results.
Research Question: 
Survey Question: How likely are you to use this application again or recommend it to a friend in the job search process?
 The point of this research question is to assess the level of satisfaction and likelihood of repeated use or recommendation among participants who have used the job search application. It aims to gather information on the perceived usefulness and effectiveness of the application and understand how it impacts the job search process for job seekers. 6% of the respondents are neutral while 31% are very likely and 63% are somewhat likely. 
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                      Figure 5: Pie chart showing the likelihood of using the application.

2. Would you share the results of the resume match with a third party to help you craft your resume to match your area of interest? The point of this research question is to assess the willingness of participants to share the results of the resume match with a third party and whether they view the results as useful in shaping their resume to match their area of interest. It is meant to explore the usefulness of the tool as well as the level of trust and confidence participants have in the results produced by the tool. The results showed that 75% have enough confidence to share it while 25 % are not as likely to share it. 
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[bookmark: _Toc112781834][bookmark: _Toc125143496]Figure 6: Pie chart showing the likelihood of users sharing the results of the analysis.
DISCUSSION AND CONCLUSION
This research paper looks at how technology advancements are affecting the job market and the new technical fields that have emerged, and how Natural Language Processing (NLP) can help students communicate their qualifications to potential employers through their resumes. The study uses literature review and data analysis to gain insight into the job market and high-demand technical fields and Natural Language Processing (NLP) techniques to analyze resumes and make suggestions for improvement. The conclusion emphasizes the importance of Natural Language Processing (NLP) and (Artificial Intelligence) AI in preparing students for the workforce and improving their career prospects. The findings of the study aim to inform future career development strategies and educational practices. Data was collected through a visual analysis test with a career advisor and a survey of students who used the platform. The study aims to highlight areas of improvement on student resumes and gauge the impact of Natural Language Processing (NLP) based resume analysis on career prospects.
[bookmark: _Toc112781835]Summary of the Findings
The study aimed to determine the use of action words and description of skills in student resumes from computer science and computer engineering and to identify the skills that stand out. The study was conducted using 10 sample resumes and involved both visual and analytical analysis with Douglas Barnes, a faculty member in the Career Advising office. The results showed that the top career areas suggested by the Natural Language Processing (NLP) platform aligned well with the expected career areas for the students, with an average accuracy of 100%. However, the Career Advising office noted that some of the resumes need better formatting. The platform also pointed out the presence of commonly overused words and recommended using active verbs.
 In terms of the observed resume skills and the skills retrieved by the Natural Language Processing (NLP) platform, there was a good overlap in most cases. The platform was able to accurately identify technical skills and programming languages used by the students. Overall, the study showed that Natural Language Processing (NLP) platforms can be useful tools for identifying the skills and technical expertise of job applicants. 
However, the study also highlights the importance of having human evaluators review resumes to ensure that they are properly formatted and effectively highlight the candidate's skills and experience. It is also important to note that the sample size of 10 resumes is small and may not be representative of all students in computer science and computer engineering. A larger sample size and a more diverse group of students could provide a more comprehensive view of the results. The research study aimed to analyze the use of action words and description of skills in 10 sample resumes of students in computer science and computer engineering and determine the skills that stand out.
 The results of the study showed that the platform had a 100% match in the expected career areas for all 10 resumes. However, there were some discrepancies observed between the observed skills listed on the resumes and the skills retrieved by the Natural Language Processing (NLP) platform.
[bookmark: Image_7][image: ]
Figure 7: A bar chart showing skill extraction accuracy for test resumes.
The average accuracy for skill extraction was 86%. The comparison was based on observed skills vs skills retrieved from the resumes. There was an average of 77% more skills extracted than what was observed, and an average of 17% of irrelevant words were extracted for the resumes. 
The accuracy of skill extraction can be considered relatively good under the circumstances and the available data. To improve the accuracy, more data and resources may be needed to train the models. The following may be reasons for the relatively low accuracy and some factors that could improve accuracy:
1. Ambiguity in skill identification: Skills can have different names, synonyms, and acronyms, which can make it challenging for the model to identify them accurately. For example, "customer service" and "client relations" might be considered the same skill, but the model may not be able to recognize this. To improve this using, a model that recognizes contextual differences may be useful for this. 
2. Noise in the data: Most resumes contain noise such as irrelevant information, misspellings, or formatting errors, which can negatively impact the model's performance. This noise can result in the extraction of irrelevant words and lower accuracy.
3. Incomplete dataset: If the training data used to develop the model may not be complete, biased, or not representative of the entire population, it can negatively affect the model's accuracy. This can result in the model failing to recognize some skills and extracting irrelevant words.
There was an average of 77% more skills extracted than what was observed. This could be attributed to the algorithm's ability to systematically scan through every word in the resume, unlike a human reviewer who may overlook or miss certain skills. As a result, the algorithm was able to identify a larger number of skills. However, it is important to note that the presence of a skill on a resume does not necessarily indicate that the candidate possesses that skill. The algorithm's approach of identifying skills based on their mention on the resume may result in the extraction of irrelevant words or skills that the candidate does not possess. This is where the algorithm's performance could be limited, as it cannot always determine whether a skill was used in a relevant context or simply mentioned on the resume. Therefore, while the algorithm's approach of scanning every word can help identify more skills, it may not always provide an accurate representation of the candidate's skill set.
An average of 17% of the skills extracted were irrelevant words. While this is acceptably low, there could be some factors that lead to the occurrence of irrelevant words:
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Figure 8: A bar chart showing the percentage of extra skills retrieved from the resume.

 In all the tests, the career office advice was that the resumes needed better formatting. The platform advice in most of the cases was that it noted the presence of commonly overused words and in some cases, good use of active verbs. 
The survey results show that 56.3% of students' career paths matched with the data from the Natural Language Processing (NLP) platform, which suggests that 56.3% of the student's resumes were past the minimum threshold required for the platform to accurately identify skills and recommend career placement areas.  According to the platform, the conclusion would be 43.7% of the students who took the survey need to update their resume to accurately reflect the career areas they are interested in.  37.5% of the respondents were somewhat satisfied with the job search results provided by the application, while 25% were very satisfied, indicating that the application is meeting the expectations and needs of some of the job seekers. The low numbers could also be attributed to a mismatch between skills found on the user’s resume. The survey also showed that 67% of the respondents agreed that using the Natural Language Processing (NLP) based application saved them a lot of time compared to searching for jobs manually, indicating that the application has improved the efficiency and productivity of the job search process.
[bookmark: _Toc112781837]Conclusion
Overall, the study provides valuable insights into how Natural Language Processing (NLP) can assist in resume analysis and identifying high-demand technical skills for job seekers in computer science and computer engineering fields. The findings of the study suggest that Natural Language Processing (NLP) can be a useful tool for students seeking to improve their resumes and stand out to potential employers. By identifying commonly overused words and recommending the use of active verbs, the platform can help students present their skills and experience in a more impactful and effective manner.
However, the study also highlights the importance of having human evaluators review resumes to ensure that they are properly formatted and effectively highlight the candidate's skills and experience. While Natural Language Processing (NLP) can assist in identifying technical skills, it may not always provide an accurate representation of the candidate's overall qualifications and soft skills. Therefore, a combination of Natural Language Processing (NLP) and human evaluation may be the most effective approach for evaluating resumes.
Furthermore, the study points out that the accuracy of Natural Language Processing (NLP) based resume analysis can be improved by addressing some common issues, such as ambiguity in skill identification, noise in the data, and incomplete datasets. More extensive training data and resources may be needed to improve the accuracy of Natural Language Processing (NLP) models. Additionally, developing models that recognize contextual differences could be useful in improving the accuracy of skill identification.
In conclusion, the study highlights the potential of Natural Language Processing (NLP) based resume analysis to prepare students for the workforce and improve their career prospects. By identifying high-demand technical skills and providing suggestions for improvement, Natural Language Processing (NLP) platforms can assist students in creating more effective and impactful resumes. However, human evaluators should also be involved in the resume review process to ensure that the candidate's overall qualifications and soft skills are accurately represented. The study's findings provide useful insights for future career development strategies and educational practices in computer science and computer engineering.
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APPENDIX K: SAMPLE PHOTO OF PLATFORM CAREER PLACEMENT

[image: Pie chart

Description automatically generated with medium confidence]
















APPENDIX L: SAMPLE PHOTO OF REPORT

[image: Table

Description automatically generated with medium confidence]
	
	
1
	



image1.png
Text

(string)

Tokenization

Tokenized
sentences

Parts of speech tagging
pos tagged
sentences

ne_chunk

entity

recognition




image2.png
Were any of top § career areas suggested by the application
in your area of interest?

®yes
®no





image3.png
How satisfied were you with the overall job search resuits
provided by the application?

@ Very satisfied
Somewhat
satisfied

@ Neither satisfied
nor dissatisfied

® Somewhat
dissatisfied 1

@ Very





image4.png
How much time did you save by using this application
compared to searching for jobs manually?

@ Alot
@ Not so much





image5.png
How likely are you to use this application again or
recommend it to a friend in the job search process?

@ Very likely
@ Somewnat likely

® Neither likely nor
uniikely





image6.png
Would you share the results of the resume match with a
third party to help you craft your resume to match your area
of interest?

®ves
® Maybe





image7.png
Sample Test Resumes

Test 1

Test 2

Test 3

Test4

Test 5

Test 6

Test 7

Test 8

Test9

Test 10

Skill Extraction Accuracy

0 10

20

30

40

50 60

Percentage of Skills

Similar

I Dissimilar

3

8

<
8

3
8




image8.png
Test Resumes

Test 1

Test 2

Test3

Test4

Test 5

Test 6

Test 7

Test 8

Test9

Test 10

Percentage of Extra Skills.

0 20

40

60

80

Percentage of Skills

100

120

140

160




image9.png
Work Experience

Google Mountain View, California
SOFTWARE ENGINEERING INTERN - GEO AUTO-MODERATION June 2022 - September 2022

o Built an abuse investigation dashboard that efficiently visualizes network graphs showing connections between users
o Generalized the dashboard’s SQL data source, allowing users to easily add custom edge tables
e Made updates to another dashboard which led to projected annual savings of 180K USD

Zoom Remote
SOFTWARE ENGINEERING INTERN January 2022 - April 2022
o Utilized the React and Node.js JavaScript libraries in the development of internal web apps for the Zoom Apps platform

o Built a proof-of-concept web app with AWS AppSync and Amplify to help explore backend libraries for real-time collaboration
o Helped onboard the Zoom Chat team and assisted in the early product research phase of their project

Google Remote
SOFTWARE ENGINEERING INTERN - DISPLAY ADS May 2021 - August 2021

« Worked on a project to reduce the deployment time for advertisement filters by decoupling them from serving binaries
o Built a regex classifier for the OS and browser values of requests hitting some of our ad servers. This led to a more useful and
efficiently rendered log data

Lyft Remote
SOFTWARE ENGINEERING INTERN - DEPLOYS TEAM June 2020 - July 2020

« Worked on internal tooling that improved how Kubernetes clusters are targeted by Lyft services at each deployment step
o Made UI changes to help developers monitor the progress of commits made to a runtime configuration repository
« Developed functionality to automatically batch, after an incident, the continuous deployment of backlogged commits

Technical Skills

¢ Programming Languages: C++, Go, Python, HTML, CSS, JavaScript, SQL
« Libraries and Frameworks: ROS, TensorFlow, Django, jQuery, NumPy, OpenCV
« Research Interests: Robot Learning, Computer Vision, Visual Navigation

Software Projects

Multi-Object Tracker (https://github.com/macvincent/Multi-Object-Tracker) November 2021

« An implementation of the Simple Online and Realtime Tracking (SORT) algorithm described by Alex Bewley et al., 2016
o Made use of an SSD+MobileNetV2 object detection model to identify bounding boxes around objects, a Kalman filter to predict
future object states, and performed association between predicted object states and measured states from the detection model
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GIA- 49V
Relevant Courses: Data Structures and Algorithms, Discrete Mathematics, Introduction to Object
Oriented Programming, Calculus, App Development, Fundamentals of Programming

EXPERIENCE:
Vertafore, Inc. Tune 2022 - August 2022
Development Intern Remote

o Efficiently managed weekly meetings and disseminated updates to the relevant teams resulting
in summarized bytes reducing the length of the briefings by 30 minutes.

o Facilitated team retrospectives and weekly Scrum of Scrums meetings, therefore, contributing
o the atmosphere of collaboration and increasing employee satisfaction.

Sirius Schools October 2020 — December 2020

Assistant Teacher Lagos, Nigeria

« Taught and graded assignments, tests, and exams for students of various grade levels.

« Planned school events as well as helped with needed media and technical maintenance

PROJECTS:

Sordle (https:/sordlegame netlify app/) ‘August 2022
« Implemented a seven-word variant of the popular Wordle game

« Made use of the jQuery library to modify DOM elements
« Utilised asynchronous AP! calls to validate input
« Set up continuous deployment using Netlify and GitHub.

ORGANIZATIONS:
« National Society of Black Engincers, Chapter President

« Maroon Record Student Newspaper, Secretary

« National Association for the Advancement of Coloured People, Member

VOLUNTEER EXPERIENCE:

Saxapahaw Prison Books Program, Inc January 2022 — Present

« Read and issued correspondence between the program and participating prisons for up to 60
incarcerated people.

o Picked out, wrapped, and shipped over 100 literary materials to 5 prison institutions.

Claflin University HV Manning Library January 2022 — Present
o Assisted with smooth running of library operations.
o Ensured security by validating student identities on entering the library.

HONORS AND AWARDS:
« Alice Carson Tisdale Honors College, Scholarship Recipient ‘August 2021 — Present
 Code2040 Fellowship, Finalist August 2022 - Present
 UMass Leadership Academy, Fellow and Scholarship Recipient July 2022 - August 2022

TRCANICAT SKTI T Qe
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Bachelor of Science in Computer Engincering GPA-3854.0
SKILLS

Languages/Technologies: C, Docker, Git, Java, Jira, Matplotlib, NumPy, Pandas, PostgreSQL, Python, Seabom,
Scikit-Leam, Streamlit, TeamCity, YAML

RELEVANT COURSES

Calculus, Computer Architecture, Discrete Mathematics, Data Structures & Algorithms, Fundamentals of C
programming, Fundamentals of Java programming, Lincar Algebra, Object-Oriented programming, Statstics 1&2

AWARDS

Honors College June 2018
President’s Honor List Fall, Spring 2018
EXPERIENCE

Software Engincering Intem (Machine Learning, Momentive.ai) June 2021 - August 2021

e Deployed a fully trined recommendation model to production and connected it to the company's
architecture to make it available via API call for other teams, resulting in an increase in productivity
©  Independently used the API callto create a Streamlit app that currently serves as a firsthand demo for any
team working with the deployed model thereby reducing learing time
© Wrote unit tests and run load, and AP! tests in Jenkins to get real life results on the behavior of the
deployed model and the amount of resources uilized, so as to make further improvements
 Monitored deployed models metrics in Splunk and New Relic in order to make needed changes
e Authored a trechouse page which contained technical details, parameters and features to serve as a
centralized source of information about the deployed model
Student Researcher (Claflin University) May 2020 - August 2020
© Worked on a proof of concept (POC) to showease how natural language processing (NLP) can be used to
help with the speech therapy of aged people with specch impediments.
Worked on Exiractive Text Summarization using BERT on a CNN corpus of news artcles
Goldman Sachs Insight Series May - August 2019

e Virtually placed in a team to connect with colleagues and learn work ethics
 Took carcer development courses to excel in the workplace

ACTIVITIES
‘Writing Center Consultant (Claflin University) September 2019 - Present

 Lassist students to improve on their academic essays, articles or any other form of writing to excel in class.
e Lattend class sessions to communicate with the students about their challenges with writing and how to
face these challenges.

National Society of Black Engincers
 Takes part in coding challenges and tutoring programs
PROJECT

o Exploring the evolution of Linux using Pandas
e Exploring and visualizing the achievements of different countries in the Olympics using NumPy, Pandas
and Matplotlib
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COURSES
Data Structures and Algorithms, Intro to Object Oriented Programming in Java and Python, Discrete Math, Digital Computer Logie.
Computer Organization and architecture, Technical Writing, Software Engincering, CS Design Studio, Circuit Analysis, Intro to
electronic Circuit, Computer Network Design and Analysis, Internet Technologies, Embedded Systems

EXPERIENCE
Software Engincering Intern @ Palo Alto Networks January 2022 - Present

- Implemented a distributed tracing system with Zipkin in order to monitor Prisma SD-WAN user interface with Zipkins Ul

- Developed multiple components for products” next release with Java Seripts React library and managed state with redux for
efficient development

- Ran multiple tests to debug errors in Softwares User Interface using efficient engineering patterns

- Implemented new feature ideas with lead engincers and QA for products” next release

- Debugged an average of 4 tickets created by QA engincers per weck

‘Student Success Center Online Tutor @ Claflin University September 2021 - December 2021

- Provided professional tutoring services for an average of 10 students per week

- Devised a comfortable tutoring experience by going at a pace comfortable for cach student

- Assisted students in becoming more independent, self-confident, and efficient leaners by creating guides that fit their needs
- Helped students with understanding coursework and identifying their learning style in order to achieve their desired goals

- Ensured that Claflin University’s visionary leaders were taking the necessary steps to be successful

Software Engineering Intern @ Palo Alto Networks May 2021 - August 2021

- Gained first-hand knowledge about the Prisma SD-WAN product and all the solution components
- Worked in a small and fast-paced team to solve critical customer problems and deliver the most impactful results
- Researched and implemented AP in order to interact with RESTful web services to develop complex and multiple modules

of code
- Collaborated closely with the manufacturing team to create an automated manufacturing process for machine management
with Prisma SD-WAN
RippleMatch Leadership Development Internship @ RippleMatch January 2021 - May 2021

- Sclected from a pool of thousands of candidates to work closely with leaders of RippleMatch Leadership Team

- Leveraged various growth strategies and tools including social media, email marketing, presentations, and peer and faculty
‘member networking to grow the user base and awareness on campus.

- Strategically assessed growth and performance merics to improve, change and/or help design new growth strategies.

PROJECTS

Product Manager/UX Designer @ GoTrash
- Tools used: Jira, Microsoft Projects, Swift, Ruby, GitHub, Figma, and XCode (IDE)
- Developed a mobile app (using Ruby and swift) to report rash and assist in keeping the environment clean, especially in
polluted areas.
- Leda team of four through successful creation (from idea, design, implementation, report to testing) of product.
- Conducted customer research to determine product requirements and created product roadmap and prioritized features based
on projected customer nceds

SKILLS
Languages: Java, JavaScript, Python, C7, HTML, CSS/SCSS, Reactjs

Frameworks: Redux, React Native, JSS, JQuery, Nodejs, Express s, React Context APL,

Developer Tooks: Git, GitLab, VS code, Ubuntu, Jira, Figma, Docker, Vitual Box, Jenkins,Jira, Confluence
Others: HTTP/TCP, REST AP, JSON, Office 365, SDLC, Agile/Scrum, Linux
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EXPERIENCE

MICROSOFT CORP. Redmond, WA
May 2022 - August 2022 Software Engincer Intern
= Designed, built and tested a pipeline to analyze and display accuracy metrics for automatically generated video transcripts in
Microsoft Stream. Utilized string metric algorithms and libraries to compare generated and user-uploaded video transcripts and
‘generate relevant data points for Microsoft Speech to Text team
o Achieved analysis of 100% of video transcripts generated in internal testing environments with minimum effect on video
transeript generation latency
« Skills: C sharp, Azure NET, React s, Typescript, E2E Testing, Node, NPM, Azure, Git

June 2021 - August 2021 Software Engineer, Product Manager Intern
« Responsible for improved accessibility by implementing Immersive Reader, a plugin for improving comprehension in video
transeripts

 Identified product weaknesses in Microsoft Stream video transeripts and prototyped three features: adding highlights, saving
notes to OneNote, and sharing video transeripts
Compiled and interpreted data from user research to model a cohesive design for feature additions for video transcripts
Skills: React js, Typeseript, UX testing, Node, NPM, Azure, User Research, Product Management, Git

TENNESSEE VALLEY AUTHORITY(TVA) Remote
February 2022 - May 2022 ITIntern
» Upgraded and created new catalog workflows, resulting in saving over 100 work hours for TVA employees
« Boosted efficiency by up to 50% in existing catalogs and internal ticketing systems by identifying bugs, conducting regular
testing and acting on client feedback
« Skills: JavaSeript, jQuery, ServiceNow, Product Management, Git, E2E Testing

GOOGLE Remote
February 2021 - May 2021 Software Product Sprint Apprentice
o Spearheaded development of a RESTful web scrapping APl server for Gigasphere, a React web application that displays jobs
‘withina general location. Contributed to open-source software using Git and GitHub, conducted peer code reviews with team-
‘mates, daily stand-ups, and participating in distributed development with guidance from Google engineers.
« Skills: Java, Spring Boot, Git, REST API, E2E Testing, Maven

CAREER PATHWAY INITIATIVE Columbia, SC
June 2020 - September 2020 Research Intern
« Conceptualized and developed a prototype web application to help students and instructors easily accessand share and manage
internship and job opportunities. Achieved 30% outreach to students
« Evaluated and rescarched user experience and accessibility of the web application among students which will contribute to future
development of the web application
« Skills: Django, Python, JavaScript, Git, Selenium, E2E Testing, HTML, CSS

LEADERSHIP AND VOLUNTEERING

Mirror OF Hope Foundation: Mentored and served as academic tutor for high school students in Kenya with interest in STEM courses
NSBE: Taught introduction to Java in local high schools and served s treasurer for organization

PROJECTS

Portfolio: Personal website built with Java Spring Boot and deployed on Azure (lnk)
Android Dev: Made a lean clone of Netflix, Twitter, Instagram and a to-do app through Code Path(link)
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Recent Computer Engineering graduate, experienced in engineering, coding, review, and research.
Completed internship at NASA with experiences in Python and 3D modeling with Blender. Strong in design
and integration with intuitive problem-solving skills. Passionate about implementing and launching new
projects. Ability to translate business requirements into technical solutions.

Skills & Activities
- JAVA - Blender - Customer Service Skills
- HTML - Multi-Disciplinary Teamwork - Proficient written and verbal
G Skills communication skills
- ROBOTC - Proficient in Microsoft Word,
- Python Excel and PowerPoint

Experiences

NASA INTERNSHIPS | Kennedy Space Center, FL Spring 2022

- Supported data analysis of mass spectrometry data

- Developed a “dashboard” for the quantification of water and supported the development of
mathematical models for quantification of water and other gaseous compounds.

NASA INTERNSHIPS | Kennedy Space Center, FL Summer 2021
- Designed, tested, and verified control system software for launch systems

- Designed and developed a model component and related simulation software to enhance the
simulation software developer’s work

Electrolux June 2021 - August 2021
- Performed quality checks on products and parts
- Performs repetitive tasks on assembly line unit using hands or various hand held tools to create a
completed functional uni
National Society of Black Engineers 20122017
-3+ place Science Fair

Unrelated Employment

Bookseller | Barnes & Noble Campus Bookstore October 2018 - March 2021
- Support customers, meeting their needs and giving them a pleasant experience
Activity Leader | Moving Language Ahead Summer 2019 & Summer 2022

- Lead intemational students in various on and off campus activities, ensuring cultural immersion
through participation and guided interactions

Club Edge Youth Assistant | Little John Community Center 20162018

- Monitored and instructed youth in proper use of site’s computer resources and college preparation.

Education
Bachelor of Science | GPA: 3.30 | Claflin University May 2022
- Major: Computer Engineering

Honors & Activities

- National Society of Leadership and Success (Sigma Alpha Pi) 2019
- Academic Incentive Award Scholarship & Visionary leadership Certificate 2018
- Carter G. Woodson Legacy Award 2018

- A.Bevy 2021
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Experience

Microsoft Corporation Remote
New Technologists Intern (via Cyborg Mobile) June 2022 - August 2022
 Collaborated on a team of interns to develop a web application that provides structured leaning resources and

networking opportunities to guide college students' career advancement in tech

« Conducted user interviews, wrote engineering specs, designed low and high-fidelity wireframes, and prototyped

the product
Contributed to the codebase by building the profile page and edit-profile pages using React.
Presented an MVP to Microsoft employees and received positive feedback on the usability and user experience
of the product
Claflin University Orangeburg, SC
Student Researcher August 2021 - May 2022

« Worked under the Ling Group to synthesize cationic MOFs (metal-organic frameworks) capable of removing

pertechnetate ions (TcO, ) -an environmental pollutant- from nuclear waste.

Synthesized Ui0-66 MOF and its NDC (naphthalene dicarboxylic acid) linker variant and characterized their

molecular structure using PXRD (Powder X-Ray Diffraction) analysis.

«  Presented the results of my experiments to the lab group and received positive feedback on my methodology.
Worcester Polytechnic Institute (WP1) Remote
‘Summer Intern, Virtual Intemship in Biomedical Engineering June 2021 - July 2021

« Collaborated on a team of undergraduates to develop a diagnostic device for malaria that s suitable for

low-resource communities.

«  Conducted user research through interviews and carrying out usabiliy tests on existing diagnostic means.
 Developed an engineering spec using information obtained from user research.
« Contributed to the project by devising the mechanism for the functioning of the device.
 Presented the device to WP faculty members and received positive feedback on the device's potential for more
accurate diagnosis.
STEM in Africa: Climate Change Opportunity Lagos, Nigeria
Contestant November 2020

Developed strategies, based on data from previous climate studies, to reduce the annual carbon footprint of
Nigeria by 10%.
Presented the project to a Lagos State Govemment official and received positive feedback on its feasbiliy.

Leadership & Activities

Global Student Organization at Claflin University Orangeburg, SC

President August 2021 - May 2022

Coordinated a team of individuals to organize academic and socio-cultural events for international students at my
university.

« Raised $500 from donations to support incoming intemational students financially.
Claflin Univers Orangeburg, SC
‘Student Tutor August 2021 - May 2022
« Facilitated study sessions with classmates where | explained concepts in Physics and Organic
Chemistry which led to an improvement in the average performances of both classes.
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Technical Skills

HTML Programming Language
Java Programming Language
Video Production

Professional Work History:

ea ec ncan

Modify the camera’s position and angle during church school and worship service.
Checked the mics and adjusted the sounds so the speaker could be heard clearly.

Launch the Zoom recording and Facebook live recordings so that the people at home can see it
Monitor the temperature of the sound system and computer monitors to prevent shut down in
the middle of live recording sessions

Digital Personal Shopper

Conducted the grocery shopping for the online customers

Prepared online pickup orders upon Scheduled new Uber driver requests if the original driver never
showed up or rejected the order that they were supposed to pick up

Train new recruits on how to properly perform cach tasks successfully

Volunteer (Wadmalaw Island Community Center) - helped the seniors with games,
assisted them with meals, helped clean around the center, helped set up, and engaged in
other various activities with the seniors. (Sth grade-Present; 300+ hours contributed to date)

Honors & Awards:
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Education

Claflin University: CGPA:4.0 Expected Graduation Date: May 2026
Bachelor of Computer Science and minor in Mathematics
Relevant Coursework: Principles of Programming | Calculus | OOP] Discrete Mathematics

Technical Skills
© HTMLS © BOOTSTRAP © JAVA *GIT
S3 © JAVASCRIPT ®SCSS ® React & Redux ToolKit

Experience

Front-End Intern, Inception Innovation PVT LTD . Nepal “August 202 1-January 2022
« Learned Advanced JavaSeript from a Senior Developer. including Event loop, Promises, Higher Order
Function, and task queue.
« Took part in standups, design mectings, and user rescarch.
« Created a high school website with a ser-fricndly design that is mobile responsive:

1T Student Worker, Claflin University, South Carolina January 2023-Present
« Tnstalls and configures computer workstations and associated peripherals for the first time.
+ Configures and installs fresh software versions on workstations and servers using Microsoft Windows.
« Offers users telephone and in-person assistance for hardware, peripheral devices, and software
« Maintains correct call logs and resolutions for the support desk and pdates inventory records.

Worshoj
Takeo, New York Nov 2022-Tan 2023
« Developed a E-commerce website usingReact and State management Redux-ToolKit
« Coordinated with other people to work make user fiiendly and discuss for good user-interface.
o Test the web-application using a Jest,which that provides resources for writing and running tests
« Worked with API for fetching data Dynamically for the web-app.

Leadership and Volunteering
Sodumna, Nawalparast, Nepal _______________________ May2021-May2022 |
 Mentor and Academic tutor for Student, a mentoring program for underprivileged students in Nepal
«  Taught Mathematics and Introduction to programming to Student
Claflin University, Orangeburg, SC August 2022 — Present
 Taught more than cight students (8 hours for week) Introduction to Java and helped them to made BMI
Calculator, Rock Paper Scissors game for hand on Expericnce.
« Helped Student to Solve problems on Calculus and Discrete Mathematics
Projects
«JavaScript : Completed more than 20 projects on the Basic and Advanced JavaScript ( Github)
« Developed a College Management System Implementing features like enrolling students, Add course, and
many more, (Github)
«  Implement the API features in Getting Information about Country through Rest Countries API (Github) (Replit
o Speed Checking Website ~Implement the features like word Count, Character Count and Timer. ( Github)
o Advanced Ouiz through JavaScrint Imnlementing the features like timer and advanced JavaScriot (Renlit )
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LADETIENCes:
Consolidated Nuclear Security Informational Solutions & Services 2021 - Present
Intern Oak Ridge, TN
 Help CNS employees to keep records, forms, statstics, and data
 Market their software suites and service bundles under the solution to promote that
purchasing nuclear materials
o Assist with projects
Department of Computer Science - Researcher 2020.-2021
Claflin University Orangeburg, SC
« Developed applications (coding, programming) in |inux using Fortran and C++ that
evaluate and graph an equation for the Two Degree-of-Freedom four well potential
« Documented and tested new software applications
 Assessed new application ideas
Sales Associate 2019 - Present
Walmart Orangeburg, SC
« Greet customers, respond to questions, improve engagement with merchandise, and
provide outstanding customer service
Operate cash registers, manage financial transactions, and balance drawers
Introduce promotions and opportunities to customers
Cross-sold products o increase purchase amounts

Campus Involvement

MOVERS 2019 - Present
NSBE 2019 - Present
Peer Alumni Club 2019 - Present
Community Service

SC State Magazine Giveaway, Orangeburg, SC 97+ 2018-2019
Skills

Fluent JAVA Programming Language
Learning C Programming Language
Introduced Fortran 90 Programming Language
Learning C++ Programming Language

Projects
Coding a DFA Simulator in Java
A deterministic finite automation simulator that accepts/rejects finite stings of
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Career Matches

(i) - About this app -

o Career Matchesis an app that extracts skills from your resume to help you get matched to
careers and opportunities.

o Itused keyword extraction technique that leverages NLP and compares it with a massive
database of careers and skills

o Ifthe skills do not match what you are looking for, consider adding more keywords and
phrases related to your job to prevent being filtered out by resume screens that work like this
appplication

o Nopersonal data s stored

© You can download a pdf analysis of your resume for your later analysis.

/General Resume Tips

Agood resume should be well organized, easy to read and concise

It should include your contact information, work experience, and any relevant skills or acomplishments.
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RESUME ANALYSIS REPORT

YOUR INFORMATION

Name: JOSHUA KIPRONO
Email: jkiprono@claflin.edu

Years of Experience: 0.0

TOP COMPETENCIES

- python
- javascript
- selenium
- twitter

- github

- django

- android

OTHER SKILLS

- Metrics
- Database

- Website

- Programming

- Statistics

- Outreach

- Analysis

- Javascript

- Calculus

- Selenium

-Lean

- Workflows

- Product management
- Research

- User experience

- Algorithms

- Testing

- Access




