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Type of course: Minor Stream

Prerequisite: Basic knowledge of programming. computer fundamentals. mathematics. and statistics.

Rationale:

This course provides fundamental knowledge of Artificial Intelligence (Al). Data Science. and Data
Analytics. which are essential in modern computing. business. and industry applications. It enables
students to understand intelligent systems. data-driven decision-making. machine learning concepts. and
the role of data in solving real-world problems while developing analytical. computational. and critical
thinking skills. The course also introduces students to current Al tools. emerging trends. and industry best
practices. encouraging lifelong learning and adaptability.

The course emphasizes practical applications of Al and analytics through real-world case studies. hands-on
activities. and problem-solving techniques. It builds a strong foundation for advanced Al and Data Science

technologies. fosters innovation and ethical awareness in the use of AL and prepares students for higher

studies as well as emerging career opportunities in the rapidly evolving digital and data-driven economy.
By integrating theoretical concepts with practical exposure. it equips students with the knowledge and
confidence to contribute effectively 1o Al-driven and data-centric environments,
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Course Content:

ny
0

SroNo Course content Hrs

| |
Introduction to Artificial Intelligence & Data Science " .
Theory Topics:
e Fundamentals of Artificial Intelligence
» Introduction to Artificial Intelligence
« History and evolution of Al
e Characteristics of Al systems -
= Types of Artificial Intelligence
«  Narrow Al
; « General Al
= Super Al
= Applications ol Al in industry
* Fundamentals of Data Science
| = Introduction to Data Science

Weightage

« Scope and importance ol Data Science
| = Data Science lilecycle
« Role of Data Scientist

« Data-driven decision making
« Al, Machine Learning & Deep Learning
« Al vs Machine Learning vs Deep Learning
Introduction to Neural Networks

I « Intelligent systems overview 18% 20%
« Real-world Al applications

« [Ethical & Social Aspects of Al
[:thics in Al

« Bias and fairness

Privacy and security

«  Responsible Al systems ‘

Practical:

L1 Create prompts and analyze Al-generated outputs usig ChaG' |

or Google Gemnn

20 Prepare o timeline representing the histors and evolution off
Artficial Intelheence using presentation tools

b Companre Narrow AL General AL and Super AL asimg real-world
eramples

4 ddenuly and analyze AL applications e healthcare. banking,
cducation. apncnliure, and c-conmmerce sectons
Analyze busimess problem scenanios and dently sutable Al |

apphcations Tor real workd nse cases |
O Represent the Data Science bleevele usme Howcharts o dugtianm |

Fomndatoms o Al and Dra Scowence - NMOAIATTEO age Mol 1
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O

10,

| Evaluation Method:

Perform  comparative  evaluation of  Al-based systems and
2 Explore and demonstrate Al-powered tools such as chalhnln.j
~baplore and compare virtual assistants such as Google Assistant.

. Analyze case studies related 10 Al cthics. bias, fairness. privacy.

1o s |
Perform data analysis and decision-making exercise using sample '
datasets in Excel or Google Sheets

Perform comparative analysis of Artificial Intelligence. Machine
I carnmg. and Deep Learning concepts

Demonstrate and visualize simple Neural Network concepts using
online Al simulators/tools.

Identify and classify intelligent svstems used in daily life
applications.

traditional software systems.
rccommendation systems. and virtual assistants.
Siri. and Amazon Alexa.

and security issues.

(2]

(IRRTETRTS FTNTRTIE

Sr.

Evaluation Methods SEE | CCE

|
|
‘ No.
|
|
|

1. Analytical & Conceptual Evaluation:

Students will be assessed through a viva on Al
ML, DL. Data Science. Intelligent Systems.
and Al applications. focusing on conceptual

: e . 10
understanding and communication skills.

2. Conceptual Knowledge Assessment Quiz
Students  will - complete an - MCQ-based
| assessment on Al ML, DL. Data Science,
Intelligent Systems. and Al applications o
evaluate conceptual understanding. analytical
thinking. and application of knowledge.

Al Technology Trend Exploration:
Students will analyze recent Al and - Data
Scienee trends, prepare o briel report on |

10

cmerging technologies and apphications, and |
upload i on the GMILTweb portal

latal 20 10

ol ALand Data Science - MCA2ATL SO ~ N\
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Examination Style:
Analytical & Conceptual Evaluation:(10 Marks):

Students will undergo viva-based evaluation on topics related to |

vrtificial - Intelligence. Machine  Learning. Deep  Learning.  Data
Science. Intelligent Systems. and Al applications assigned by the
facultv. The viva may mclude conceptual questioning. comparative
analysis. case-based discussions. Al tool understanding. and real-world
application-oriented  questions  to  assess  students”  conceptual
understanding. analyvtical  thinking. communication  skills. and
awareness of emerging Al technologies.

Conceptual Knowledge Assessment Quiz(10 Marks):

Students will complete an objective multiple-choice assessment
covering the fundamental concepts of Artificial Intelligence. Machine
Learning. Deep Learning. Data Science. Intelligent Systems. and Al
applications. The assessment is designed to evaluate conceptual
understanding. logical reasoning. analytical thinking. and the ability to
differentiate  between related concepts while applying theoretical
knowledge to real-world scenarios.

Al Technology Trend Exploration(10 Marks):

Students will study and analyze recent trends and advancements in
Artificial Intelligence and Data Science across various industries.
Students are required to prepare and submit an analvtical document
based on emerging Al technologies. industry applications. and future
developments. and upload the same on the GMIU web portal.

Python for Data Analytics
Theory Topics:
« Data Analysis using Python
« Introduction to data analysis concepls
«  Statistical summaries and descriptive analysis
o Data selection and manipulation
e Pattern and trend identification
«  Correlation analyvsis basies
o Laploratory Data Analysis (EDA) coneepts
o Data o mterpretation techngues
o Business data analysis usimg Pytion
= Data Processing & Analytical Technigues
o Dataset mportmg and exporting using Python
o Data cleaning and preprocessing techmigues
o andhng mssng and duphcate data
o Dhita Bilernmg and sortimgs operations
o Data transdormabion concepls
o Stractored and aostroctared datac band g

Foundations ol AL and Dt Scoenee - MO A A0
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« Analvueal reporting basies
»  Data-driven decision-making concepts

Practical:
IS5 Install and configure Python. Tupyvier Notebook. and Google Colab |
environment.
16. Import and export datasets using Python libraries such as Pandas
and NumPy.
, 17. Generate statistical summaries and perform descriptive analysis
i using Python functions.
18. Perform data selection, indexing. and manipulation operations
using Pandas.
19 Identify patterns and trends using analytical operations on datasets.
' 20. Perform correlation analysis using correlation matrices and basic
, ' analyvtical methods.
21. Conduct Exploratory Data Analysis (EDA) using sample business

| datasets. |
[ 22, Interpret datasets and generate analytical findings using Python
| techniques.

23. Analyze sales. marketing. or financial datasets using Python-based
| analytical methods.
24. Identify and handle missing data and duplicate records using
Pvthon techniques.
. Perform data cleaning and preprocessing using Python libraries
and methods.
26. Apply data filtering and sorting operations on structured datasets.
- 27 Applv  data transformation operations such as  column
. modification. aggregation. and formatting.
.1 28. Handle structured and unstructured data using Python libraries.
29. Perform data-driven decision-making analysis based on dataset
observations and analytical outputs.

[
n

Evaluation Method:

| Sr. | Evaluation Methods SEE | CCFE |
‘ - No. ‘
| ’ | Data Processing Task: ‘
' CStadents will o perform data - cleaning,
I Cpreprocessing. and analysis using Python tools >0 |
o such oas Pandas and NumPyooandinterpret |7 !
' instghts from ditiasets |
[ |
Dataset Analysis & Interpretation Activity: ‘ i !
2. Students will analyze datasets asine 'y thon [
Ltools prepare acreport on bindimges and insiphis, | _ |
Foundatons ot ALand Data Scwence - NCAANTTTO Page S ol 14
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_: and upload 1t on the GMIU web portal _
Total [ 20 10

Examination Style:

Data Processing Task (20 Marks):

Students  will  perform  data  importing.  cleaning.  preprocessing.
filtering. sorting. transformation. and analytical activities on datasets
using Pvthon libraries/tools such as Pandas and NumPy in Jupyter

' Notebook or Google Colab. Students will analvze datasets. identify |

an analytical document containing dataset analysis. interpretations.

‘Data Visualization & Exploratory Data Analysis

patterns. generate statistical summaries. and interpret  analytical
findings.

Dataset Analysis & Interpretation Activity (10 marks):

Students will perform analytical activities on given datasets using
Pyvthon tools and techniques to identify trends. patterns. correlations,
and meaningful insights. Students are required to prepare and upload

findings. and conclusions on the GMIU web portal.

Theory Topics:

» Data Visualization Fundamentals
« Importance of data visualization
« Principles ol effective visualization
« Visual representation ol data |
« Storytelling with data

« Exploratory Data Analysis (EDA)
« Introduction to EDA
« Statistical summaries
«  Pattern identification
« Correlation analysis

« lrend analysis 18% 20%
» Visualization Techniques
»  Bar charts

«  Pie charts

« lhstograms

«  Scatter plots

«  Heat maps

«  Dashboards

Analytical Reporting |

= Data mterpretation .
< Business reporting, '
«  Visualizaton tor decision support |
s Analyucal meights pencration |

Foundatons of ALand Data Scrence - MOA2ATTTSO Page ool 1
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Practical:

30.

Al

¥ N
LS ]

44.

Demonstrate principles of effective visualization using sample

graphical representations.
Create visual representations of datasets using data visualization
techniques in Python.

. Develop storytelling visualizations for representing business data

insights.

_Perform Exploratory Data Analysis (EDA) using statistical

summaries on datasets.

_ldentifv patterns and trends using analytical and visualization

techniques.

. Perform correlation analysis using visualization and statistical

methods.

. Analyze trends in datasets using graphical and analytical

approaches.

. Create bar charts for categorical data visualization using Python

libraries.

. Generate pie charts for proportional data representation.
. Create scatter plots for relationship and correlation visualization

between variables.

. Generate heat maps for correlation analysis and visual

representation of dataset intensity patterns.

. Design interactive dashboards for analytical reporting and

business data visualization.

. Interpret visualized data and generate analytical insights using

charts. graphs, and dashboard outputs.

. Prepare business analytical reports using visualization techniques

and EDA findings.
Apply visualization techniques for decision support systems using
business datasets and analytical reports.

Evaluation Method:

Sr.
No

I oundations,

Evaluation Methods

' Data Visualization & Representation Task: |

Students will create appropriate visualizations :

from datasets. interpret insights, and prepare a i
report for decision-making and analysis,

Industry Interaction & Chapter

Engagement:

Students take part i Student Chapter activities 10
Cand attend an Fxpert Talk, then upload o short

report on the GMIU web portal covering key

ol Al und Dt Saence - MOAZALLLSOL o8

| SEE | CCE |
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learmings and a personal reflection.
Fotal 20 10

Faamination Sty le:

Data Visualization & Representation Task(20 Marks):

Students will analyze the given datasets and identify appropriate
graphical representation techniques such as bar charts. pic charts,
histograms. scatter plots. heat maps. and dashboards using v isualization
tools like Pvthon libraries. Excel. Power BI. Tablcau. or similar |
analvtical tools. Students are required to justify the selection of
visualization methods. interpret the represented data. and gencrate
analvtical insights for decision-making and reporting purposcs.

Industry Interaction & Chapter Engagement (10 Marks):
Students take part in the departmental Student Chapter Association
activities and attend an Expert Talk organized by an industry or
academic expert. Through this activity. students interact with
professionals. build awareness of current developments in Artificial
Intelligence and Data Science, and strengthen peer learning.
communication. and professional skills. i |
Each student prepares and uploads on the GMIU web portal a short
report containing a summary of the activity and talk. key learnings and
insights. and a personal reflection on how it relates to the course.
Fundamentals of Machine Learning !
Theory Topics:
« Introduction to Machine Learning
Introduction and importance of Machine Learning

« Machine Learning workflow

« Applications of Machine Learning |
« Types of Machine Learning '

e Supervised Learning |
Unsupervised Learning

-
« Reinforcement | earning

4 « Machine Learning Techniques ' 189, 200,

« Regression concepts
« Classification concepts
« Clustering concepts

o Recommendation systems overview
«  Model Evaluation Conceepts
I ramimg and testing data
o Accuracy and performance measures ,

o Overfiting and underfitimg
«  Model mprovement basices

Foundations of Al and Data Science - MCA2ATTTSOY Page 8 ot 14
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Practical:

43 Compare supervised and unsuperyvised learmmg models
46, Implement basie regression analysis

47 Pertform classification on sample datasets

48 Implement clustering techniques usinge sample data.
49. Develop a simple prediction model.

30. Analyze training and testing datasets.

S1. Evaluate model accuracy using sample cases.

-

Evaluation Method:

Sr. Evaluation Methods
[ No. |
Predictive Analytics & Model Development
| Task:
: Students  will develop and  analyvze  basic
Machine Learning models using datasets 1o
| perform prediction, classification. and pattern
_ | Identification.
| | Learning Model Comparative Analysis:
| Students will analyze datasets. identify suitable
2 ‘ Machine Learning approaches. justily their
selection, and upload the report on the GMIU
| web portal.

| SEE

20

CCE

10

| Total

10

Examination Style:

Predictive Analytiecs & Model Development Task (20 Marks):
Students will develop and analyze basic Machine Learning models
using sample datasets to perform prediction. classilication, and pattern
identilication activities. The task focuses on understanding model
behavior. data analysis. and  practical implementation ol Machine

Learnimg concepts.

Learning Model Comparative Analysis (10 Marks):

Students will analyz¢ given problem statements and datasets w o identif

the most sutable Machine Learnimg approach such as supervised or

uisuperysed fearmmg based on the date charactenstics and problem
requireinents - Students must prepare a comparative analyvsis report |
mcluding problem descopuon. dataset tvpes selected Tearmme maodel

justthcation: and observations. and upload the PDE eporvactivain sheet

ot the GNIE web portal

Foundations of ALand Data Sowence - MUACALLTSO
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| | L Students will explore Grenerative: Al ool ‘ 0 ‘

Emerging Trends & Applications of Al and Data Science

Theory Topics:
» Generative Al & Intelligent Systems
= Introduction to Generative Al
» Large Language Models (1.1.Ms)
= Al chatbots and virtual assistants
« Prompt engineering basics

» Applications of Al & Data Scicnce
» Healthcare analytics
« Financial analvtics
» E-commerce recommendation systems
» Cyber Security applications
= Smart systems and automation

* Industry Tools & Platforms
« Al-powered platforms
« Cloud-based Al services
» Data Science work[low tools
= Analytics platforms overview

Future Trends & Career Opportunities
 Future scope of Al and Data Science

« Career opportunities in Al and Analytics
o Challenges in Al adoption

« Emerging technologies in Al

52. Lxplore Generative Al tools and applications.

53. Create prompts [or Al-based systems.

4. Analyze Al-generated outputs.

. Case study on Al implementation in industry

. Study cloud-based Al platforms.

7. Presentation on [uture trends in AT & Data Science.

- Mini project on an Al or Data Analytics application,
Develop an analytical report using a real-world case study

N n Ln
Sy Lh

th Ln 1
> =

A
=

Evaluation Method:

| Sr. Fvaluation Methods LSEE | cor |
!Nn. . |

Generative Al Fxploration Task:

|
Creile prompts attaly 2¢ outputs and

Foundations of AL and Data Science - NOAATTTRO

18%

20%
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compare Al svstems to demonstrate practical

understanding of Al technolouics | |
Al & Data Apalytics Mini Project: .
Students will develop a mini project based
on Al or Data Analyvtics applications using 10
real-world datasets and upload the project

report on the GMIU web portal. _ [
 Total 20 1o

(]

Examination Style:

Generative Al Exploration Task(20 Marks):

Students will explore Generative Al tools and virtual assistants by
creating prompts. analyzing Al-generated outputs. and comparing
intelligent Al systems. Students will demonstrate prompt usage.
output interpretation.  comparative understanding. and  practical
exploration of Al tools during the activity .

Al & Data Analytics Mini Project(10 Marks):

Students will develop a mini project on given definition based on Al |
or Data Analytics applications using real-world scenarios and
datascts. Upload document on GMIU web portal. |

Suggested Specification :

Distribution of Theory Marks
(Revised Bloom’s Taxonomy)

| | Remembrance Understanding \pplication Analy z¢ Uvaluaie | Create
_— 3 :

o (R) () (A) N | B (©

Weightage | 0% 10% 20% 30% 0% 10%

Note: This specification table shall be treated as a general guideline for students and teachers. The actual
distribution of marks i the question paper may vary slightly from above table

Course Outcome:
Ater fearmmg the course the students should be able o

Finderstand the fundamentals of Arthcial nethieence, Data Science. and mtelhaent systems

(0]
') Analyze and mterpret data nsimg analyucal vsualizanon. and exploron wehnigues
Core s Appty Machime Eearning concepts and predicuve analytoes techmgues tor problem solvine

cutidatons of AL and Data Science - MCAZATTEO L Page 1ot 14
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Cong Pealuate Al technologies. intelligent applications. and data-driven decision-making approache

Cos  baploreemerging Al technologies. Generative Al tools. and modern industry applications

Instructional Method:

Fhe course dehivery method will depend upon the requirement of content and need of students.

A minimum of 20-30% of the course content shall be suggested to deliver through Flipped Learning.
where students study digital learning resources before the classroom session. Classroom time shall be

utilized for discussion. problem-solving. practical applications. and higher-order learning activities.

Students shall be encouraged to use Al-powered learning platforms. simulation software. virtual
laboratories. digital libraries. rescarch databases. online certification courses. NPTEL. SWAYAM.
MOOCs. and other technology-enabled learning resources to strengthen conceptual understanding and

practical competence,

Continuous assessment shall be conducted through Active Learning Assignments (ALAs). quizzes. shill
demonstrations. presentations. practical exercises, projects. case studies. innovation activities. peer
assessment. reflective learning. and industry-oriented tasks instead of relying primarily on conventional

writlen assignments.,

Reference Books:

[1] Data Analyvtics, Data Science & Artilicial Intelligence: Systems for Decision Support.Dursun Delen
2]  Anrtificial Intelligence: A Modern Approach, Stuart Russell and Peter Norvig

3] Hands-On Machine Learning with Scikit-Learn, Keras. and Tensorllow. Aurelien Geron

[4]  Python for Data Analysis. Wes McKinney.

Foomdations o AL and [ Scwence - NOCA2ATTESO | Page 1200 14
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Suggested Assessment Guidelines:
Module : Introduction to Artificial Intelligence & Data Science

1. Analtical & Conceptual Evaluation (10 Marks):
Criteria | Description Marks
Understanding of AlL ML, DL, Data Science. and mtelhizent .
| | system coneepls . ) - |
Communication & [ xplanation ‘ Ability 1o idenuly insights, challenges.  and  practical .
| Skills | implications
Total | 10 |

Conceptual Understanding

i_ 2. Conceptual Knowledge Assessment Quiz

| Accuracy | Selects the correct answers with minimal errors ) 10
Total 1

Module 2: Python for Data Analytics

' Data Processing Task:(20 Marks): et

Criteria [ ch_icri_—p tion ) | Marks
| Dataset Understanding & | Understanding dataset structure and accuracy in data importing 5
| Importing | and organization ) [ = ]
' Data Cleaning & Handling missing values, filtering. sorting. transformation. and <
| Preprocessing | preprocessing aceuracy S -
' Data Analysis & Statistical Ability 1o generate summaries. identify patterns, and perform "
| Summaries analy tical operations - |
L Elfective use ol Pyvthon libraries/tools and interpretation of .
Interpretation & Tool Usage : S 3
analytical lindings S |
f ~ Total - - ] | 20
Module 3: Data Visualization & Exploratory Data Analysis:
Data Visualization & Representation Task (20 Marks): _ _ _
‘ Criteria ' Description Marks
Dataset Understandimg & Understandimg  dataset structure. data orgamzation. and I
Preparation Preprocessing aceuracy
Visuahization Sclection & Sclectuon ol appropriate charts/graphs and - effecuveness ol <
Desien [ visual representation
Insight Generation & Abthity o mterpret visuahized data, idently trends. patterns. and ' .
Intcrpretation poenerate msivhits
Avalvtcal Thinkme & Toal L1 Hective use ol visualizaton wols and logical ustification of <
Ulsap selected |\'t'|lllh||.h"-
Fatal 0

I osondatiomes ol AL aond Fratin Seency MO ACATLTSO \ Pave Pyol 14
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Module 4: Fundamentals of Machine Learning:

Predictive Analyties & Model Development Task (2_Il Marks):

_ (_IH_C[E_ | i Description - | Marks
Problem Understanding & Dataset Understanding — of - problem  statement. dataset.  and
\nalyvsis analytical requirements -

Data Preparation & PTL‘PI’ULC%“H“ Data cleanine. transformation. and prep: m!lmn accuracy 3
Model Development Sclection and unplcnunl.uum ol appropriate pI'LdILlI\g or .

3
Canalytical model )
; T ~ | Abilin to apply analyvtical thinking and logical problem- =
Analyvtical & Logical Approach R PP < = ety 5
o solving techniques -
. o Total B N 20
Module 5: Emerging Trends & Applications of Al and Data Science:
Generative Al Exploration Task (20 Marks):
Criteria - l)csc_l_l_pnon Marks
| - s 3 Ind amndm of Generative Al tools. mtelligent systems. and -
Understanding of Al Tools sy & ! ; 3
virtual assistants
. Ability to create effective prompts and mteract with Al systems =
Prompt Design & Usage e P l - 3
- elliciently
I | s - i
Analysis ol Al Outputs Ability to analyze, interpret. and evaluate Al-generated outputs 3
| S } — = e e et =
|
Participation & Practical | Exploration and effective use ol Generative Al tools and |
Performance | platforms |
Total 20

Foondationes of AL and Datia Scwence MO APATETSOH ' Pace Thot T
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