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Abstract—This research introduces an Al-Powered Adaptive Interview Preparation and Communication Enhancement
System that seeks to help improve spoken communication skills and interview preparation abilities by means of
intelligent evaluation and feedback.

The system combines cutting-edge components including OpenAl Whisper for accurate speech recognition, Groq LLM
for grammar and content analysis, and LLaMA 3.2 for the generation of context-specific interview questions. In
addition, audio characteristics like pauses and filler words are evaluated to help determine the user's delivery skills. For
the frontend, the use of React technology is employed, while the backend uses Node.js and MongoDB.

Initial testing results indicate reliable speech recognition capabilities, question formulation, and relevant feedback in
various languages. As such, the proposed system provides real-time assistance that can be utilized in multiple
languages.
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I. INTRODUCTION

With competition growing in the job market, standing
out in the interviews becomes key to succeeding in
one's career, although it remains a tough task for many
people. Some may be hampered by language barriers
when interviewing for jobs while others experience low
confidence during their interviews. Besides, interview
preparation tools require access to high-quality
coaching which is often both expensive and time-
consuming. Fortunately, advances in Al-based
communication have offered a breakthrough to
overcome all these barriers. The modern technological
solutions employ state-of-the-art technology solutions
like speech recognition and natural language
processing (NLP) models to provide users with
personalized advice on grammar, pronunciation,
fluency and effective communication in general.

For instance, consider the case of Dev who needs to
take an interview soon. Instead of having to go through
traditional interview coaching, he can utilize modern
Al systems which offer virtual interview simulations.
Such services don't only present interviewees with
questions in advance, they adjust to their replies to
help the candidate improve their skills as they respond.
The system automatically generates responses for Dev
using a speech-to-text service known as OpenAl
Whisper v3. Then Llama 3.2 language model analyzes
Dev's answers and generates new questions for him
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based on his answers to keep his engagement level
high. Furthermore, Deepgram Nova grammar analysis
tool helps him get personalized recommendations
about his spoken or written answers.

II. LITERATURE REVIEW

The suggested approach is neither abstract nor
theoretical. The research demonstrates the great
potential of artificial intelligence technologies. In
particular, a survey of existing research shows
progressive development of Al-based approaches to
interview training and highlights their specific
contributions and shortcomings which are addressed by
our method.

The advent of artificial intelligence in the sphere of
education opened new perspectives for enhancing the
learning and skill acquisition processes. In particular,
an extremely useful application of Al technology is
concerned with developing effective systems of
interview training. Existing approaches to preparing
for interviews include various types of mock
interviews organized by instructors and/or peers. These
traditional practices may be considered ineffective due
to the following factors such as poor access to the
services, the inconsistency of assessment criteria, etc.
In order to overcome the mentioned limitations,
researchers have suggested developing an intelligent
system of automated feedback for preparing
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candidates.

Sharma and Jain presented an example of an adaptive
mock interview system that assesses the candidates'
technical expertise and soft skills. The system is
capable of assessing candidates' progress in real time
and increasing the complexity of interview questions
accordingly, providing personalized interview
preparation opportunities [1].

Jadhav et al. described their innovative idea of creating
a mock interview evaluator utilizing Al algorithms.
The purpose of this solution was to enable candidates
to improve their interview performance using
automated feedback. The researchers used natural
language processing (NLP) algorithms to analyze the
candidate's responses and identify critical aspects of
his/her performance such as relevance and confidence
[2].

Koshti et al. discussed an Al-powered system designed
for analyzing candidates' resumes and simulating mock
interviews accordingly. Using machine learning
techniques, the system extracted necessary information
from resumes and generated personalized interview
questions that would reflect candidates' areas of
strength [3].

Patil et al. suggested an interesting concept of
developing a generative Al mock interviewer. This
solution involved the use of large language models to
generate realistic role-specific interview conversations.
Candidates receive personalized automated feedback
regarding the correctness of their responses and their
ability to structure sentences [4].

Sharma, S. and Verma, K.K., developed a web
application-based platform for interview preparation
that allows candidates to practice both technical and
HR questions. Responses are evaluated using artificial
intelligence algorithms that generate real-time
feedback. Furthermore, this system tracks user
performance and identifies areas of improvement for
them. This tool will be instrumental for continuous
learning and gradual improvements [5].

Singh, M.S and Mehta, P.K, proposed an Al-assisted
interview assistant chatbot for evaluating candidates'
communication ability through voice inputs. The use
of voice input allows the evaluation of speech features
including pronunciation and tone of speaking,
providing effective feedback on communication skills
[6].

Rao, C.R. and Reddy, M.V. presented a multimodal
interview preparation system that combines the use of
facial expression recognition technology and speech
analysis. In addition to evaluating candidate
performance based on response quality, this system
evaluates non-verbal communication skills in form of
eye contact and facial expressions [7].

Sharma, S. and Mishra, P. developed an intelligent
mock interview system named "AI-PrepMate" for
automated evaluation of candidate performance and
improvement areas. Machine learning models are used
to evaluate responses in terms of communication
clarity and structures. Performance tracking capability
is added to help users identify areas for improvement
[8].

Nguyen, A.D.et al. introduced SimlInterview, a

multilingual interview simulation tool. The system
uses language models for automatic generation of
questions and evaluation of answer relevance. It
supports several languages, which makes the system
useful in generating contextually appropriate interview
questions for a specific profile [9].

Daryanto, N.et al. proposed an interactive interview
preparation tool that allows reflection-based learning.
The system records the session for further review by
users in order to identify mistakes and improve
communication skills. This tool provides a great
opportunity for reflective learning [10].

Lee, B. et al. conducted a comparative study between
Al-based interview chatbots and peer role-playing
techniques. The findings showed that Al interview
chatbots allowed frequent practice opportunities along
with  consistent  feedback.  Confidence  and
communication skills were greatly enhanced in
participants who used Al chatbots [11].

Another example of an Al tool was developed by
Gupta et al., who proposed a system that analyzes
candidate answers in interviews with the help of
machine learning algorithms. The tool examines
textual answers regarding their clarity, relevance, and
accuracy and produces performance reports for further
analysis [12].

Another Al application in interviewing was suggested
by Sharma et al., whose paper describes the idea of
building the Smart Prep platform that could help
candidates improve their interview skills with the help
of the AIl. The system was supposed to simulate
conversation and ask domain-specific questions to the
candidates based on the input provided by them, as
well as provide real-time evaluation of candidate
responses in the interview session through semantic
analysis [13].

The third paper that considers applications of artificial
intelligence in preparing interviews was written by
Kumar et al. They proposed building a more advanced
mock interview system that would employ such
technologies as natural language processing and
speech analysis. Thus, their model would assess not
only the answers' relevance and clarity but also the
ability of candidates to express themselves confidently.
The authors believe that this would help users develop
their communication skills, along with other
competencies [14].

Another interesting idea in terms of Al-based
interviews comes from Kulkarni et al. Their work
discusses how generative Al could be utilized in
creating a self-practice mock interview system. With
the help of this technology, they managed to create a
system that would automatically generate interview
questions and examine answers by assessing them for
linguistic features and semantic relevance [15].

One more paper was devoted to the topic in question.
Thus, Sharma and Gupta suggested designing an
automated interview bot that would help organizations
conduct their preliminary interviews by employing
various Al technologies. In particular, they considered
the usage of machine learning and natural language
processing to produce role-specific questions and
examine candidate answers [16].
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Finally, Kumar and Gupta developed another
interesting application. Namely, they discussed the
possibility of creating a chatbot for interview
preparation that would use NLP and generative Al to
simulate interview conditions and ask specific
questions.

Patel et al. proposed a system for evaluating candidates
using an Al-powered interview assessment tool that
performs real-time analysis of audio and video
streams. The technology creates interview questions
using NLP algorithms and analyzes candidate
responses by employing speech recognition and facial
expression evaluation tools. Moreover, the tool uses
deep learning technologies to evaluate candidate
emotional states like stress, confidence, and anxiety.
Feedback provided by the system is comprehensive
and enables candidates to enhance technical and
behavioral skills during interviews [18].

Another interesting example is a virtual mock
interview platform developed by Shah and Patel with
the help of machine learning and NLP techniques. It
allows simulating realistic interview environments and
evaluating answers provided by candidates as well as
generating feedback reports indicating candidate
strengths and weaknesses [19].

Also, Suakanto et al. created an interview bot that
utilizes machine learning and NLP techniques to
perform automatic competence evaluation through
answering behavioral interview questions. It means
that this interview tool is trained on historical response
data and evaluates candidate answers to reveal skills
and competencies. The study results indicate that the
Al interview bot can be used to conduct remote
interviews efficiently and cut costs [20].

The work of Xiao et al. is devoted to creating an
interview chatbot capable of active listening. It is
important that this Al interview tool is able to interpret
user responses and generate appropriate follow-up
questions which create an atmosphere similar to real
interviews. The use of conversational intelligence in a
chatbot makes it more effective as it increases user
engagement and improves the learning process [21].
The work by BC Lee and BY Kim (2020) proposes a
solution that involves the use of deep learning to
enhance remote hiring and improve its fairness and
efficiency. At the same time, this research raises some
issues related to bias in interpretation of facial and
body language cues [22].

In general, it should be concluded that modern
interview preparation systems cannot be efficient
without incorporating advanced Al technologies. In
particular, machine learning, natural language
processing, speech recognition, and generative Al are
becoming increasingly important.

III.CORE CONTRIBUTIONS

e Audio Pause Detection We built a simple, Al-
agnostic audio pause detector through signal
processing methods. Using Librosa, the tool calculates
the envelope of the soundwave and detects pauses by
measuring the amplitude. As a result, our system is
able to recognize pauses, giving us information about
the user's pace and pauses during conversation.

e Fluency Score Through Regex Using regular
expressions (regex), our software detects filler words
and repeating phrases in transcribed speech. With its
capability for pattern matching, regex helps us analyze
disfluencies and calculate the fluency score.

IV.KEY CHALLENGES

e Multilingual Capabilities: Extending  the
capabilities of the system to accommodate various
languages and dialects.

e Al Accuracy and Fairness: Guaranteeing that the
user receives accurate feedback regardless of their
accent, speech disability, or ambient noise.

e Recal-Time Feedback: Giving wusers real-time
feedback during their practice sessions.

¢ Emotional Intelligence: Assessing users’ nonverbal
communication skills as well as sentiments.

e Privacy and Security: Protecting personal
information such as video clips and CVs from any
form of theft or loss.

¢ Engaging Users: Motivating users to learn by using
gaming methods and interactive classes.

V. BACKGROUND OF THE STUDY

Al-Powered Adaptive Interview Preparation and
Communication Enhancement System is an application
that allows its users to develop skills in communicating
and interviewing using artificial intelligence-powered
feedback and virtual interviewing sessions. The speech
recognition technology used is Whisper, while the
language model used is Groq LLM. The frontend of
this application was developed using React, while the
backend uses Node.js and Python programming
languages. The database is MongoDB, and video and
audio files are stored on S3.

VI.OBJECTIVE AND SIGNIFICANCE OF THE STUDY

A. Objectives

e Primary Goal: To create an Al-powered platform
that helps users improve their communication and
interviewing skills via personalized reviews and virtual
interviews.

e Specific Aspects: Grammar, pronunciation, fluency
assessment, domain-specific interview questions, and
real-time feedback.

e Success Measurement: User satisfaction metrics
and performance improvements in simulated and real
interviews.

e Techniques Used: Whisper for speech recognition,
Groq LLM for grammar analysis, and Llama 3.2 for
question generation.

B. Significance

e What Is Addressed: Offers instant feedback,
multilingual capabilities, and emotional intelligence
evaluation, which were not included in existing
solutions.

e Who Benefits: Job applicants, professionals,
students, businesses, and educational establishments.

e Value Added: Adds precision, accessibility, and
efficiency to Al-based interview training systems.
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VII. METHODOLOGY
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Fig. 1. Technical Architecture of the System

This can be seen from the architecture of the Al-powered Adaptive Interview Preparation and Communication
Enhancement System, shown in Fig 1, which shows how different components of the frontend, backend, Al modules,
and cloud storage interact in such a harmonious way to make the entire process work.

A
Communication Amment] Al Interview
Setup Page ] Upload Resume
Provide Setup Info to Generate Assessment Setup Page
Display Assessment to User [Display Questions based on Setup]
Store and Evaluate Rsponses] [ Record Response
Display Reports [Evaluate and Display Results
Fig. 2. Flow Diagram
VIIL.SYSTEM OVERVIEW B. Communication Assessment
A. HomePage o Setup-Page:
The Home Page acts as the entrance for users. The Users will be able to provide information about
page offers users quick access to all the important themselves on the Setup Page. They can indicate their
features on the system, such as Communication level of language proficiency, specify particular goals
Assessment and Artificial Intelligence Interview (interview preparation, improvement of language
sections. The page could contain a welcome note, user skills, etc.), and select topics they would like to be
login methods, and navigation menus among others. assessed on.
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¢ Provide Setup Info to Generate Assessment:

After entering setup information, the system will
analyze the data entered by the user and generate a
personalized  communication  assessment.  The
assessment will consist of various metrics that reflect
the user's communication abilities in terms of
grammar, fluency, pronunciation, etc.

e Display Assessment to User:

At this stage, users will see their personalized
communication assessments generated by the system.
They will perform particular actions related to the
communication test and answer questions. This stage
requires users to interact with the system in real-time.

o Store and Evaluate Responses:

All the answers provided by the user at the previous
step are stored in the system. Then, the data is
analyzed by Al algorithms to determine the user's
weaknesses and strengths in terms of language
proficiency, grammar, vocabulary, fluency, etc.

¢ Display-Reports:

Finally, after evaluating the users' answers and
analyzing their language skills, the system will
generate reports and show them to users. Reports
provide a detailed analysis of the user's language
proficiency skills and areas that need improvement.

C. Al Interview

e Upload Resume:

Users can upload their resume into the application.
This way, the Al can scan all of their professional
experiences and interests as well. By doing this, the Al
can come up with more personalized interview
questions according to what the user has written.

e Setup Page:

By going to the Setup Page, users can inform the
application about the kind of job or industry they want
to practice for. The platform can have an option for
them to choose the type of interview questions they
would like to go through.

e Show Questions According to Setup:

Accordingly, the platform will present users with
several interview questions depending on the type of
work they chose. Users will be able to view those
questions as they prepare for the Al-assisted interview.
e Record Response:

Next, users will record their response to those
questions in the platform. They can choose from using
their voice or typing answers to evaluate their
interview skills in terms of their communication
abilities.

¢ Evaluate and Show Results:

Finally, the application will evaluate their responses
and show results accordingly. The evaluation will
measure their performance regarding factors like
grammatical correctness, fluency, vocabulary, and
confidence in communication.

IX.MODEL AND SERVICES DOCUMENTATION

A. Speech Recognition

e Whisper Model: Selected based on its accuracy in
transcription in various languages and accent detection.

Other options included Google Speech-to-Text and
Amazon Transcribe but were not selected because of
their privacy issues and high costs.

e Support for Various Languages: The broad support
for many languages in Whisper makes it suitable for
international users. Other options included Microsoft
Azure Speech Service and Deep gram.

e Accents: The model’s capability in detecting
accents helps in delivering personalized feedback.
Other options such as Google Speech-to-Text and IBM
Watson were considered but did not meet all
requirements.

B. Grammar Analysis

e Groq LLM: Chosen for its speed and accuracy
when it comes to spotting grammatical errors and
correcting them. The other models such as Llama

3.2 and Grammarly API were available options.

e FError Spotting: With Groq LLM’s capability to
spot the error with high contextual accuracy, the
process becomes easier and faster. The alternative was
using Language Tool and Microsoft Editor.

e Correction Suggestions: When it comes to
suggesting solutions for the errors, Groq LLM is more
helpful since users get better results through it.
Prewriting and Hemingway Editor were other possible
options.

C. Pronunciation Assessment

e Phonetic Analysis: Specialized Al models evaluate
pronunciation accuracy. Phoneme Recognition Engines
and Google Cloud Speech API were alternatives but
less accurate.

e Sound Pattern Recognition: Deep learning models
analyse speech sounds in real-time. Amazon Lex and
Pitmatics were considered but not optimized for
pronunciation assessment.

e Improvement Suggestions: Al models generate
personalized  feedback based on  common
mispronunciations. Syllable Stress Analysis and
Vocal tics were alternatives but lacked depth.

X. PERFORMANCE METRICS FOR WEBSITE

A. Accuracy of Speech-to-Text Conversion for
Indian Accents

e Target: Accuracy greater than 90 percent for
transcriptions in varying Indian accents (such as Hindi,
Tamil, Bengali etc.)

e Testing: Test the product using different voice
inputs in different environments and noise conditions.
B. LLM Model Accuracy

e Target: To maintain an average difficulty level of
the generated questions.

e Testing: Generation of a set of questions from
given criteria and analyzing their difficulty levels.

C. API Response Times and System Efficiency

e Target: Less than 200 milliseconds for voice
recognition and 300 milliseconds for pronunciation
tests.

¢ Throughput: Processing more than 500 requests per
second.
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XI.EVALUATION METRICS FOR COMMUNICATION
ASSESSMENT

e Grammar: The software analyzes the skills of the
user regarding constructing correct sentences. It
includes punctuation, tenses, subject-verb agreement,
etc. Such an approach is useful for improving one's
language proficiency.

e Pauses: Here, the speed at which the user makes
pauses is analyzed. In some cases, such analysis can
reveal the presence of unnecessary pauses or a lack
thereof that can interfere with the quality of
communication.

e Pronunciation: The analysis allows for detecting
issues related to the accuracy of pronouncing various
words. As a result, users will manage to get rid of such
inaccuracies in order to achieve better communication
outcomes in interviews and other situations.

o Filler-Words: This section concerns tracking the
presence of fillers in the speech. These words do not
have much importance, yet they still interfere with the
quality of communication by making users sound less
professional.

e Vocabulary: It reflects how diverse the vocabulary
used by the person happens to be. In addition, this
aspect allows for analyzing how adequate the words
are in various situations, as well as how accurately
they are used.

XII. ADDITIONAL EVALUATION METRICS FOR
COMMUNICATION ASSESSMENT

e Correctness: This measure assesses how accurate
the user’s language is in terms of grammar, sentence
construction, and appropriate use of words. This
measure guarantees that the message that is to be

( Interview AI

communicated is clearly delivered and is not
misleading in any way.

e Confidence: Confidence is assessed by how the
user speaks, their rate of speaking, and their capacity to
express thoughts without stuttering. A very confident
person will be fluent when speaking and will convey
his or her ideas clearly and assertively.

e Keywords: This metric assesses the user's ability to
incorporate relevant and specific terminology or key
phrases related to the conversation or interview topic.
Using appropriate keywords helps to demonstrate
expertise and understanding of the subject matter,
making communication more focused and effective.

XIII.LEXPERIMENTAL SETUP
The experiment uses three important Al algorithms
to improve the performance of an interview:

A. OpenAI Whisper v3 Large:

e It isused for transcription of speech into text. It can
transcribe text in multiple languages and different
types of accents.

B. Llama 3.2:

e It is used for creating dynamic questions according
to the response of the interviewee. These questions are
generated according to the conversation and context.

C. Deepgram Nova:

e It can detect any grammatical error in the written
text. It can help in correcting grammar in terms of
verbs, tenses, and punctuation.

e In simple words, the algorithm first transcribes the
spoken text, then generates questions according to the
context, and finally detects grammatical errors in it.

A saksham 22211408 + Logout

Interview Feedback

Q

Strengths

Review Your Answers

Guestion 1

Cuastion 2

Watch Out For

Fig. 3. Interview Feedback
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Parameter Weightage | Description

Grammar 30% Measures

grammatical accuracy by penalizing the number of grammar
errors per question. Fewer errors lead to a higher score.

Pronunciation | 21%

Evaluates pronunciation accuracy by penalizing pronunciation errors. The more
accurate the pronunciation, the higher the score.

Fluency 25% Assesses fluency using a fluency score and filler word count. Averages across
responses. Higher
fluency scores improve the overall score.
Pauses 25% Measures the impact of excessive pauses in speech. More pauses per response
reduce the score. Less hesitation leads to better
performance.
Correctness +30% Acts as a multiplier (0.3 to 0.6) on the base score depending on the relevance,
Modifier impact quality, and correctness of answers. Higher correctness boosts the final score.

A. Accuracy of Speech-to-Text Conversion:

e The Whisper v3 model from OpenAl proved highly
efficient in transcriptions of the speech, scoring the
transcription accuracy of 90% for diverse Indian
accents such as Hindi, Tamil, and Bengali. It was
facilitated by the multilingual capacity of the
Whisper model and its capabilities to deal with
regional speech patterns.

e It is essential to emphasize that transcription
accuracy plays a critical role in further question
formulation and provides a basis for immediate
feedback, both of which are key elements of the
interview simulation experience.

B. LLM Model Accuracy for Question Generation:

e The Llama 3.2 model proved capable of
formulating personalized and relevant questions
according to users' resumes and chosen sectors of
labor. The questions were adjusted according to user
responses in terms of their complexity and relevance.

e Moreover, the difficulty level of questions was
balanced appropriately in order to challenge but not to
overwhelm the users and boost their confidence at
different stages of the simulation.

C. Grammar and Pronunciation Assessment:

e The Groqg LLM was able to provide accurate
identification of grammatical mistakes in writing and
speaking, delivering instantaneous advice regarding
correct use of verbs, tenses, punctuation, and subject-
verb agreements. The users were provided with
immediate ways to enhance their performance and
writing skills.

e In addition, the system provided pronunciation
assessment via the phonetic analysis that aimed to find
mispronunciation patterns.

D. User Engagement and Feedback:

e Finally, user statistics have shown high levels of
user engagement and satisfaction with real-time
feedback on speech, grammar, and nonverbal
communication issues.

XV. DISCUSSION

A. Speech-to-Text Accuracy and Regional Variability
e The Whisper v3 model was found to be highly
accurate in terms of transcribing different accents and
dialects. Such capability is important in order to make

sure that the application will have international
reachability, as individuals from different linguistic
backgrounds will be able to access the application and
interact with it successfully. Even though Whisper is
especially good at transcribing Indian accents, further
tests are recommended to check the performance in
other accents.

e Such performance is essential since it determines
how accurate the analysis and feedback will be.

B. Dynamic Question Generation and Model
Adaptation

e The dynamic adjustment of the question difficulty
level depending on the user’s answer in Llama 3.2
gave the user an authentic interview experience. This
attribute increases the effectiveness of the application
as a means for preparing candidates for

interviews since users get customized scenarios and
not one-size-fits-all questions.

o Nevertheless, efforts should be made continuously
to ensure that the question difficulty level remains
balanced. Otherwise, overly difficult questions or
questions beyond the user’s expertise might negatively
impact the user’s confidence.

C. Grammar and Pronunciation Feedback

e However, the real-time feedback about the
grammar and pronunciation provided by Groq LLM
and phonetic analysis model helped in boosting users'
communication skills. It was able to recognize
common grammatical errors and give pronunciation
feedback on time; an essential factor in building the
confidence level and proficiency in English.

e Although very helpful, the system must find ways
of increasing the level of personalization offered to
deal with the issue of jargon and technical English.
The evaluation of pronunciation should be done based
on regional variations of the English language and the
presence of a speech impediment in the user's speaking
skills.

XVI.CONCLUSION

The Al-Powered Adaptive Interview Preparation and
Communication Enhancement System showed a lot of
potential for helping people prepare for interviews.
This has been made possible by the integration of
different Al models such as Whisper to provide
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transcriptions, Llama 3.2 for real-time question
generation, and Groq LLM for analyzing grammar.
However, despite the difficulties in recognizing
accents, non-verbal cues, and scaling up the system,
the platform has been able to offer personalized
feedback in terms of communication.
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