
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 07 | Jul - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM66212                                        |        Page 1 
 

An Intelligent AI-Powered Career Guidance System Using Machine 

Learning and Large Language Models 

 

Miss. Shivani Gajjar, Mrs. Ishani Dave, Miss. Riya Parmar, Mrs. Khushbu Goswami, Mrs. Radhika 

Gokani, Mrs. Siddhi Mehta 

Department of Information Technology/Computer Engineering, Swaminarayan University 
 

---------------------------------------------------------------------***---------------------------------------------------------------------

Abstract - Selecting an appropriate career is one of the most 

significant decisions as far as professional development and 

overall satisfaction are concerned. On the other hand, with the 

development of technology and the appearance of new areas of 

careers, many students face challenges when trying to choose 

the career that suits their interests and skills. Career guidance in 

its traditional form involves manual guidance, questionnaires, 

and rules-based solutions. Such approaches provide limited 

assistance for making decisions regarding careers. The current 

research suggests an intelligent career guidance solution that 

incorporates the techniques of machine learning and generative 

artificial intelligence to provide career recommendations 

tailored specifically for each user. The suggested system 

analyses information provided by users about their skills and 

interests and processes it with the help of TF-IDF text 

vectorization. Then a K-Nearest Neighbor (KNN) algorithm is 

used to suggest career paths similar to the skills of the user. 

Additionally, the system includes a generative AI component 

able to generate human-readable explanations of recommended 

careers, skills that they require, possible learning paths, and 

future prospects. Evaluation reveals that the proposed solution 

is effective at recommending careers based on the analysis of 

skill similarities.The integration of predictive machine learning 

models with conversational AI also improves user 

understanding and trust by providing clear explanations. The 

proposed approach demonstrates how AI technologies can 

support students and professionals in making informed career 

decisions. 
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1.INTRODUCTION  

 
The choice of a suitable career is one of the most essential steps 

for students in their lives. The correct choice of career ensures 

both financial stability and satisfaction of people and 

development. But the choice of career has become more 

complicated nowadays with fast development of academic 

subjects and appearance of new professions such as artificial 

intelligence engineers, cybersecurity analysts, data scientists etc. 

It is difficult for students to choose career paths which 

correspond to their abilities, interests and skills. Students usually 

take advice of teachers, parents or career counselors. But the 

traditional way of giving advice is often inaccessible for many 

students and does not give very personalized recommendations. 

Traditional career guidance system often uses questionnaires or 

rules based models. Such systems give recommendations, but do 

not take into account dynamics of labor market and skills 

differences among people. Thus, it does not give exact and 

personalized recommendations about careers. 

But now there have been made significant advances in artificial 

intelligence. The machine learning algorithms are able to 

analyze patterns of data and discover relations between skills 

and careers. Moreover, the development of Large Language 

Models (LLMs) provides an opportunity to create 

conversational AI system. 

This study presents an intelligent career guidance system that 

makes use of machine learning prediction with the assistance of 

generative AI to provide explanations. In this regard, the system 

first uses machine learning algorithms to predict a career choice 

by analyzing the user inputs. Once the prediction process is 

done, a generative AI system then explains why such a career 

path can be recommended to the user. 

Some of the contributions made in this research include: 

1. Development of machine learning algorithms 

for career recommendations using skill similarity 

2. Merging of machine learning and generative 

AI to provide explanations 

3. System design of an intelligent career 

guidance system 

4. Evaluation of the proposed system using a 

career skill dataset 

 

2. Literature Review 

Career recommendation systems have been researched 

intensively in the field of educational technology and artificial 

intelligence. Initial career prediction systems used decision trees 

and questionnaires and made recommendations based on pre-

defined rules. Although these systems gave initial suggestions 
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for careers, they had little flexibility and could not predict future 

career trends. 

In recent years, due to development in machine learning, 

researchers have started developing career recommendation 

systems based on data. Machine learning-based career 

recommendation systems take into account user profile, skills, 

interests, and academic performance and recommend suitable 

career paths accordingly. Different types of machine learning 

algorithms, such as Decision Trees, Support Vector Machine, 

and K-Nearest Neighbor, have been used for career prediction 

purposes. 

The machine learning system gives better recommendations by 

learning from the data but often works in the black-box mode, 

which means that users get recommendations and do not know 

why they get certain recommendations. 

In recent times, due to the emergence of conversational AI and 

large language models, there have been new opportunities for 

creating explainable recommendation systems. The generative 

AI models can produce natural language explanations that assist 

users in better understanding recommendations. 

However, although there have been advances in the field of AI, 

several career recommendation systems still pose challenges to 

researchers. While some career recommendation systems use 

chatbots to provide generic career guidance, they do not 

incorporate machine learning algorithms. At the same time, 

there are some machine learning systems that give predictions 

without any significant explanations. 

In order to overcome such shortcomings, a combination of 

machine learning algorithm and generative AI explanation 

algorithm is used in this research work. 

3.Reserach Gap 

Ref. Method 
AI/ML 

Technique 
Limitation 

[1] 
Career 

Recommendation 
Decision Tree 

No personalized 

explanation 

[2] 
Career 

Recommendation 

Random 

Forest 

Uses only 

prediction 

[3] 
Job 

Recommendation 

Collaborative 

Filtering 

No 

conversational 

guidance 

[4] Career Guidance Chatbot 

No machine 

learning-based 

prediction 

Ref. Method 
AI/ML 

Technique 
Limitation 

Proposed 

Work 

AI Career 

Guidance 

TF-IDF + 

KNN + LLM 

Provides 

prediction and 

personalized 

explanations 

 

4. Methodology 

This system utilizes a combination approach in that it is a blend 

of machine learning algorithms together with generative AI. The 

machine learning algorithm predicts career options while the 

generative AI component gives explanation to the 

recommendation. 

4.1 Data Set Collection 

The data set used for this analysis comprises different career 

fields alongside the skills needed. The data set contains the name 

of the career field as well as the skills needed. 

Example dataset structure: 

Career Skills 

Data Scientist Python, Statistics, Machine Learning 

Web Developer HTML, CSS, JavaScript 

Cybersecurity Analyst Networking, Security, Linux 

Data Analyst SQL, Excel, Data Visualization 

The dataset is stored in CSV format and processed using the 

Python data analysis library pandas. 

4.2 Text Preprocessing 

Prior to model training, the skill data goes through a number of 

preprocessing operations, which include: 

• Converting text into lowercase 

• Removing punctuation and other special characters 

• Deleting stop words 

• Tokenizing the text 

• Normalization of textual data 

The above preprocessing operations are necessary to structure 

the raw textual data. Natural Language Processing can be done 

using various tools like NLTK and spaCy. 

 

https://ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 07 | Jul - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM66212                                        |        Page 3 
 

4.3 Feature Extraction Using TF-IDF 

In order to use machine learning algorithms on textual data, the 

skill descriptions are encoded numerically with the help of the 

Term Frequency-Inverse Document Frequency (TF-IDF) 

approach. 

The TF-IDF calculates the importance of a term in a document 

relative to a set of documents. It comprises the following two 

parts: 

Term Frequency (TF) 

Indicates how many times a particular term occurs in a 

document. 

Inverse Document Frequency (IDF) 

Downplays terms that occur in multiple documents. 

With the help of the TF-IDF vectorization, the textual data is 

encoded numerically as features. The code is implemented with 

the help of the scikit-learn library. 

4.4 Machine Learning Model 

Career Prediction System uses the K-Nearest Neighbor (KNN) 

classification algorithm. 

It is a supervised machine learning algorithm which classifies 

data based on similarity to the labeled data points already 

present. As the user inputs data about themselves, i.e., their skills 

or interests, the system takes this input data and makes it a vector 

and compares it with the data vectors in the dataset. 

The algorithm finds out the nearest neighbors and then picks the 

most common career category from them. 

Strengths of the KNN algorithm are: 

• Simple implementation 

• Based on similarity 

Suitable for small datasets  

4.5 Generative AI Explanation Module 

Once the system recommends a career path, the generative AI 

component creates an explanation of: 

• Why the recommended career choice is right for you 

• The skills that are needed for the career 

• Suggested learning paths 

• Future career possibilities 

The explanation is created by the Large Language Model via 

API. The role of this module is to make the system work as a 

career advisor who can answer your questions. 

5. System Architecture 

The system architecture consists of five main components: 

1. User Input Module 

2. Text Processing and Vectorization 

3. Machine Learning Prediction Model 

4. Generative AI Explanation Module 

5. Career Recommendation Output Interface 

System Workflow 

User Input → Text Preprocessing → TF-IDF Vectorization → 

KNN Model → Career Prediction → Generative AI Explanation 

→ Career Guidance Output 

 

6.Implementation 

The system implementation is done using Python as the 

programming language. Some libraries that are used include: 

• NumPy for numerical calculations 

• pandas for data handling 

• scikit-learn for machine learning models 

For the graphical interface of the system, the light weight web 

application may be developed using Streamlit. 
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7.Results and Discussion 
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The proposed career recommendation system was evaluated 

using a dataset containing multiple career categories and their 

associated skill profiles. The dataset was divided into training 

and testing sets to evaluate the predictive performance of the 

machine learning model. 

The K-Nearest Neighbor algorithm was used to predict 

suitable career paths based on skill similarity. Skill 

descriptions were converted into numerical vectors using TF-

IDF feature extraction. 

The accuracy of the model was calculated by comparing 

predicted labels with actual labels in the test dataset. 

Model Accuracy 

K-Nearest Neighbor (KNN) 97.9% 

The high accuracy indicates that similarity-based 

classification is effective for recommending careers based on 

skill profiles. 

Besides accuracy of prediction, the system also contains a 

generative AI model that gives detailed explanations for every 

recommendation. The explanations include necessary skills, 

ways of learning, and future career prospects. 

The combination of machine learning and generative AI 

models helps to make the system more transparent and user-

friendly. Not only do users receive a recommendation, but 

they also receive useful information about why this particular 

recommendation is suitable for them.. 

8. Conclusion 

In this research, we have presented an intelligent AI-based 

career advice system with machine learning and generative 

AI-based explanation mechanisms. This model has employed 

TF-IDF Vectorization and K-Nearest Neighbor Algorithm to 

offer career guidance recommendations based on the skills 

and interests of the user. 

The inclusion of the generative AI component has helped in 

increasing transparency by offering relevant explanations, 

skill requirements, and learning paths for the recommended 

career. 

From the experimental analysis, we found that the proposed 

model offers a highly accurate prediction and guidance 

recommendation to the users.  

9. Future Work 

Future upgrades that can be made to the current system 

include: 

• Increase the breadth of the database to include more 

career paths 

• Implementation of recommendation engines based 

on deep learning techniques 

• Integration of personality and aptitude tests 

• Utilization of real-time job market trends to provide 

better recommendations 

• Creation of mobile/web-based career guidance 

portal 

This will increase the efficacy of the model and its practical 

applicability. 
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