Course code

i
N ' |

AMBEDKAR COLLEGE OF ARTS & SCIENCE, WANDOOR
(Aided by Govt. of Kerala & Affiliated to University of Calicut)

Wandoor (PO), Pin 679328, Ph: 04931-249666

acaswandoor@gemail.com, Website: www.ambedkarcollegewdr.im

COURSE PLAN

CSC2MN102- INTRODUCTION TO DATA SCIENCE

and title
. Semester .
Class BSC COMPUTER SCIENCE 5 B TWO
Regulation 2024 Acadennc 2024-25
year
Course 1. Python Programming
prerequisites 2. Linear Algebra
o This course provides a comprehensive overview of datascience, covering the

various types of data and their applications.
e e The students will acquire a deep understanding of exploratory data analysis along

with hands-on implementation skills. The curriculum introduces both supervised

objectives

and unsupervised and techniques of Machine learning.

Additionally, the data pre-processing techniques are introduced Overall, the course
provides a comprehensive understanding of the fundamental data science principles,
cuiding students through the data science process and illustrating practical
applications.

COURSE OU‘I‘COMES

At the end of the course l]ze student would be able to..

Understand the types of data and the apphcauons of data science

Col1
co2 Analyze the irregularities present in the data and perform data cleaning
CO3 Implement various visualization techniques on different data types
CcoO4 Create prediction models using supervised techniques
COo5 Assess the similarity among the data using unsupervised techniques.
co6 Gain insightg on advanced data pre- processing techniques
MAPPING OF PROGRAM OUTCOMES
COs PO1 PO2 PO3 PO4 POS PO6 PO7 POS8 PO9 PO10
CO1 v v v v .
CcOo2 v

‘ v v v
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CO3 v v v v v
CO4 v v v v
Co5 v 4 v v
CO6 v v v v v
POI1 Knowledge Acquisition POG6 | Ethics & Social Responsibility
Research, Innovation &
‘< - . .t - D 9
PO2 Communication & Leadership PO7 Entreprencurship
PO3 Professional Skills PO8 Lifelong Learning
PO4 Digital Intelligence PO9 Global Perspective
PO5 Su.c nl! DogWaeiicss S Cuhical PO10 | Democratic Co-existence
Thinking
'  PROGRAM SPECIFIC OUTCOMES '
£501 Understand the theoretical and mathematical foundations of Computer Science
PSO2 Understand the concepts of system architecture, hardware, software and network configuration
PSO3 Acquire logical thinking and prob!em-solving skills to find solutions in the software domain
PSO4 Design, analyze and develop code-based solutions for the algorithms
PSOS Address the industry demands and assimilate technical, logical and ethical skills needed for the
industry
PSO6 Adapt to emerging trends and tackle the challenges in the software field.
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| MAPPING OF COURSE OUTCOMES TO PROGRAM EDUCATIONAL OUTCOMES

il COURSE OUTCOMES
DR 5 ) A ] A \} I

1 PROGRAM EDUCATIONAL OUTCOMES cor Lo CO3 ] Cod 15l OB i CO8

| PEO1: Development of Leadership Qualities.

| Graduates Will demonstrate Leadership qualities by utilizing
| their full  inellecrual  potental, engaging  with  their
| communitics, and contributing to the social, cultural, and
aoonamic development of society.

PEQ2: Lifelong Learning and Societal Contribution.

| Graduates will be equipped with core values and intellectual v v v v
| capabilities ensbling them to pursue lifelong learning and
; meaningfully contribute to secietal well-being through
| innovative thinking and service.

PEQSJ: Entreprencurial and Global Competence.

Graduates will possess entrepreneurial skills and a global

| perspective, promoting sustainable national growth through v Y.
| cthical leadership. innovative ventures, and responsible
Q citizenship.
REFERENCES:
| 1. O'Necil, Cathy, and Rachel Schutt. Doing data scicnce: Straight talk from the frontline. " O'Reilly
§ Media, Inc.", 2013.
’ 2. Han, Jiawei, et al. Data Mining: Concepts and Techniques. Netherlands, Elsevier Science, 2011.

Shah, Chirag. A Hands-On Introduction to Data Science. United Kingdom, Cambridge University
Press, 2020.

4. Chopra, Rohan, et al. Data Science with Python: Combine Python with Machine Learning Principles
to Discover Hidden Patterns in Raw Data. United Kingdom, Packt Publishing, 2019.
e-learning
BSIIIAED « https://www.coursera.org/specializations/jhu-data-science
Mode of N - & e :
Evaluation Internal Examination (30%) End Semester Examination (70%)
Faculty Jasmine MT, Assistant Professor/ Department of Computer Science
cmail id Jasminefasil123@gmail.com
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COURSE PLAN CSC2MN102- INTRODUCTION TO DATA SCIENCE

No of Reference/ Actual Wee_
] | Planned ! ‘ Teaching date ly
l:ﬂ.tllllrt Date T(fplcs to bf: covlcred ’ T e
I i | , methods w
MODULET - Introduction to Data Science
l Introduction to Data: Types of Data — e -
11-12-2024 | Structured Data, Semi Structured Data, ) / i Q//o/jl-/
Unstructured Data and Data Streams ¥
2 Statistical Data Types - Quantitative Data N T
12-12-2024 | (Ratio and Interval Scale) and Qualitative Wb / / ?/ 0/2// E
Data (Nominal and ordinal) 0
3 Basic Mcthods of Data Analysis- Descriptive W /’r N
o Data Analysis, Diagnostic Data Analysis or / -
ISrl=e2lzs Exploratory Data Analysis, Inferential Data Ie i 2/ 24 .
Analysis and Predictive Analysis.
4 16-12-2024 | Inferential Statistics: Statistical Inference wh / r [&/ /Z/Lh X
5 17-12-2024 | Population and Sample, Statistical Modcling wh /1 @f 4 2,/ 24 |
6 18-12-2024 | Probability Distributions — Normal, Uniform wh / r @’ /; 2. '" 2% -
7 Introduction to Data Science: Big Data and ’ F W'”"‘: \\.f. \C
19-12-2024 Data Science WIS / A /{}:}p/(&!& J‘% =
8 20-12-2024 | Data Science Process wi / 78/ o i3k & I
9 30-12-2024 | Applications of Data Science wi | T \‘"""@:\‘r‘leq/’f’fg /37
10 31- 17-2024 Issues and challenges in Data Science UWS V/\ 2)\(, b,fﬂﬂw B
Planned Actual |  'Date | Sign of Faculty | Review by L Re by Principal - |
hours hours ez ittt kot oo ' AR R R b |
; R T
10 | obolu G‘ﬁ@ _ . i c%af‘%é U(c;‘ A & SCEN
A ‘ 2 Hed kar L0 ' _
| ‘.%‘Q!énmrﬁf \ignano -
| MODULE I - Exploratory\pata;A’nﬁ 151 1.
11 01-01-2025 | Exploratory Data Analysis ( (EDA),. R /b lob [ 0]/14.
12 03-01-2025 | Types of EDA - Univariate non-graphical o7/ |obfal |4
13 Multivariate non- graphlcal Univariate - el -
06-01-2025 graphical PP T/ WY Og/;)//%‘ :
14 07-01-2025 | Multivariate graphical PRI/ 0‘7/ 0 I/ N
15 Methods of EDA — Descriptive Statistics and ' =
08-01-2025 | 1y, Visualization PP/ | 0[01 / Ly —
16 09-01-2025 | Descriptive Statistics PPT AN [20f01]tn —
17 10-01-2025 | Measures of Central Tendencies wWn /7 hole /M \F
18 13-01-2025 | Measures of Central Tendencies wi /[ ool "
19 14-01-2025 | Dispersion | e~ /T |osd ;L,_
20 15-01-2025 | Skewness and Kurtosis. PPT /iy 104 oif Lt 73
21 16-01-2025 | Data Visualization - Histograms , Box plots PP/ 124 [o1fLr |
&
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./
f
22 < | Quantile-Quantile plots Seatter plots , Heat fw
““0“1‘2,\ k N ‘ QIN Al l OIS, T
: : o W4 T.’:\\ ’
23 20-01-2023 | Bubble chunt . Bar chent, Distubuiion plot E \ /)/ /) /':2\\ s
24 21012023 | Paie plot, Line sraph, Pie chart, Area chart D T/t N3G
Planned Actual Date | Sign of Faculty | Review by P“’R‘{C@S %*‘Pﬁ@malf A
hours hours HoD pn CN ‘“‘ 2
(LS 1230 dno
a \ 5 o “( AN o N“bsd\&a ey
L- HY N
MODULE 111 - Data Pr\pammnn for ‘\ml\ sis
25 sane | Dar Cleaning: Handling Missing jnd \Noisy' n
220202 | pats N9 /7- J/?/A BERNN
26 23-01-2023 | Ramoving ontliens MR E A
27 24-01-2023 | Data lntegration et / 7‘: ’/«/&f-' b2
23 27-01-2023 | Data Transformation o 4 I ‘—/ /g“‘ h
29 78-01-2025 | Standardization, Normalization wad A 6} ' [ 2 r .
30 Data Reduction: Dimensionality Reduction - ‘
Q012023 ) A
TRl Principal Camponent Analysis L\\% N\‘A‘/}' ~ |
Planned Actual Date Sign of Faculty | Review by \§e¥i’m by Prmclp:ﬂ
hours hours HoD o123t
6 S:\. X 0‘ F‘\\;;;r Q“
5 |l < | A g i e ot X
/, (.. J . Amhedka( \y\lgr\t“‘n
MODULE IV Introduction to Machine Learning -
31 . < | Machine Leaming Algorithms. Supervised ’ . /
SO 2 Learning, Classification, Regression” ™~ 2P T‘/[: 9 | fo 2/ 25"
32 B spn< | Unsupervised Leaming - C lustering, 20 T/l ’
31-01-2025 | piensionality Reduction ! {) A D C/ 7’/ 24
33 03-02-2025 | Reinforcement Leaming PPT /| ps]2)70
34 04-02-2025 | Test /Train Split. Model Training PPrA» 113/ 28
35 05-02-2025 | Bias and Variance w3/ PPH1u/2 /e
36 06-02-2025 | Overfiming and Underfitiing wd/2p 1 | 13[2 )04~
37 07-02-2025 | Evaluaton Ty |Bs
38 10-02-2025 | Evaluation T/ed8 |} la)ir
39 11-02-2025 | Linear Regression T/1nidk reltfre
40 12-02-2025 | k-Nearest Neighbors (k-NN) T /134 20/ /Ly
41 13-02-2025 | k-means Clustering PP/l |24
0 14-02-2025 | Naive Baves pPRT/~Y 1oyl
43 17-02-2025 | Application of Naive Baves - Spam Filtering PPT vD 1=lof
44 18-02-2025 | Singular Value Decomposition PPT/\) logfs /u—
45 . | Applications of Supervised. Unsupervised PAT,
-02-202 " ¢
19-02-2025 and Reinforcement Leaming /3\/1/7 / ‘;/ o L
Planned Actual Date Sign of Faculty | Review by iew by Principal
hours hours ‘.,-:;0' R
o) - BTN
4 ( Co\t:-?nd"q‘

Am‘edka
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15 /H
MODULE V -Hands-on Data Structures: Practical Applications, Case Study and Course Project
46 20-02-2025 | Implementation of the concepts or the
> algorithms learned [ Binary Classification, ,ﬂ
08-03-2025 | Linear Regression, k-NN, k-means clustering, i
Spam Filtering ] iR L
47 10-03-2025 | Case study: Perform exploratory data . p‘:\\»‘;of}, 717\
- analysis on a real world dataset using /Jf% EX ‘" '-é}';
14-03-2025 | python. Using appropriate Python packages il 'g"’o % Sl¢
parse, clean and visualize the data . A\ R\ :7(,0 =N "Z{.}L
48 15-03-2025 | Capstone/Course  Project: Perform an . %‘Br—g'gé’/
- end-to-end project of the data science \/ S
28-03-2025 | process. N
Planned Actual Date Sign of Faculty | Review by Review \Pfﬁlc‘ipal Bl
hours hours HoD e EhSehaie
W e T T
A e aka Wa)féji& 2 "'s'.‘.‘\
Y 2 &
A\
FACULTY NCIPRIH N e, ™ 0 o
1S N
.“' * {.\\;'d\ - c'
B ' ‘1" -.\‘?--\"‘8': C\e“
bR Lenatih o gy AP
Jonat O\ anoeot
0‘293»\‘ N Am?Y R '
Course outcome=Program outcome Mapping Table
Program outcomes
1- Low Correlation 2- Moderate Correlation 3-
CSC2MN102- INTRODUCTION Cosnitiv High Correlation
g P | P Pl P P Pl P Pl P P
TO DATA SCIENCE e level X x
(0) 0| 0| 0] 0] O] O] OjJO| O
1 2 31 4| 5] 61 7| 81 9] 1
& ! 0
DIRECT METHOD
CO1 | Understand the types of
data and the applications | Rememb 3 2 2 5
of data science er
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| CO2 | Analyze the irregularities
present in the data and
perform data cleaning Apply 2 ‘.
CO3 | Implement various _
visualization techniques on
. Apply & I
different data types Analyze 3
CO4 reate prediction medels o ]
using supervised
techniques Create 3
COS5 | Assess  the  similarity i
among the data using
unsupervised techniques. Innovate 3
CO6 | Gain insights on advanced
data  pre-  processing
techniques Innovate % 1
|\“
TS INDIREC v::jMETI{ODH‘“\‘\::“" | g i
Class Room contests Analyze ‘
& 3 2.
Create

=

Course Faculty

TloD

SHARSHAD AMEERAL
Asst, Profescor St




Dear Students,
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COURSE PRE-ANALYSIS

Welcome back to class, 1 would like to thank all of you for sparing your time in filling up this Course Pre-
Analysis survey for the effective conduct of Computer Aided Design and Manufacturing Course. As you
know that this survey is meant for knowing the knowledge level of the students with respect to this
coursc, pleasc fill it very carcfully. At this juncture, I am glad to welcome the suggestions from you all

(if any).
Rate your prior knowledge about the topics mentioned below
Course Rate your prior knowledge about the
Outcomes Descrinti topics
jeseription Excellent | Good | Moderate Fair
(C)) 3) 2 €9)
Understand the types of data and the
Co1 applications of data science /
Analyze the irrcgularitics present in the data
co2 and perform data cleaning '/
Implement various visualization techniques /
CO3 on different data types
Create prediction models using supervised
Co4 techniques
: Assess the similarity among the data using /
CO5 unsupervised techniques.
Gain insights on advanced data pre-
CGo processing techniques

Name of the student: H ] b Q }< T’
, .

Signature of the studen%. L
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Syllabus
Module | Unit | Content Hrs | Marks
(70)
Introduction to Data Science 10 |10
1 Introduction to Data: Types of Data — Structured Data, 2
SemiStructured Data, Unstructured Data and Data Streams,
Statistical Data Types - Quantitative Data (Ratio and Interval
Scale) and Qualitative Data (Nominal and ordinal)
2 Basic Methods of Data Analysis- Descriptive Data Analysis, 1
Diagnostic Data Analysis or Exploratory Data Analysis,
Inferential Data Analysis and Predictive Analysis.
I
3 Inferential Statistics: Statistical Inference, Population and 3
Sample, Statistical Modeling, Probability Distributions —
Normal, Uniform
4 Introduction to Data Science: Big Data and Data Science , Data | 2
Science Process
5 Applications of Data Science , Issues and challenges in Data 2
Science
Exploratory Data Analysis 14 |10
6 Exploratory Data Analysis (EDA) : Types of EDA - 5
Univariate non-graphical, Multivariate non- graphical,
Univariatc graphical, and, Multivariatc graphical. Mcthods
of EDA — Descriptive Statistics and Data Visualization
I 7 Descriptive Statistics - Measures of Central Tendencies, 8
Dispersion, Skewness and Kurtosis.
8 Data Visualization - Histograms , Box plots , Quantile-Quantile | 4
plots Scatter plots , Heat map, Bubble chart , Bar chart,
Distribution plot , Pair plot , Line graph , Pie chart, Area chart
6 i5

Data Preparation for Analysis
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9 Data Clctll\iiﬁ:,w:‘ijlni\‘lx(lling Missing and Noisy Data, Removing | 2
outliers
10 Data Integration 1
11 Data Transformation :Standardization, Normalization 2
12 Data Reduction : Dimensionality Reduction-Principal ]
Component Analysis
Introduction to Machine Learning 15 |15
13 Machine Learning Algorithms : Supervised Learning— 3
Classification, Regression , Unsupervised Learning-Clustering,
Dimensionality Reduction , Reinforcement Learning
14 Test/Train Split, Model Training, Bias and Variance, Overfitting| 3
and Underfitting ' it
15 Evaluation 2
16 Linear Regression 1
v 17 k-Nearest Neighbors(k-NN) 1
18 k-means Clustering 1
19 Naive Bayes 1
20 Application of Naive Bayes- Spam Filtering 1
21 Singular Value Decomposition 1
22 Applications of Supervised, Unsupervised and Reinforcement . | 1
Learning L i g
30 |20

Hands-on Data Structures:

Practical Applications, Case Study and Course Project
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| Tmplementation of the concepts or thealgorithms learned 15

[Binary Classitication, Linear Regression, k-NN, k-means

clustering, Spam Filtering |
\P

2 Case study: 5

Perform exploratory data analysis on a real world datasct using
Python, Using appropriate Python packages parse, clean and
visualize the data ,

3 Capstone/Course Project: Perform an end-to-cnd project of the
data science process.

Reference Books:

Ls

L) 19

*

HOD

SHARSHAD AM
Asst. professor
Dupnr‘m_wlljt of
edkar Colices
\v\1‘~

y
Amo

nd

O'Neil, Cathy, and Rachel Schutt. Doing data science: Straight talk from the frontline. " O'Reilly
Media, Inc.", 2013 -
Han. Jiawei, et al. Data Mining: Concepts and Techniques. Netherlands, Elsevier Science, 2011.
Shah, Chirag. A Hands-On Introduction to Data Scicnce. United Kingdom, Cambridge University
Press, 2020. _ ‘

Chopra, Rohan, et al. Data Science with Python: Combine Python with Machine Learning
Principles to Discover Hidden Patterns in Raw Data. United Kingdom, Packt Publishing, 2019.
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Course outcome —Program Specific outcome Mapping Table

( Course Program Specific outcomes
| outcomes PSO1 PSO2 PSO3 PSO4 PSO4 PSO6
V Ccol v
\ HCO2 v v
CO35 v
% v v
- Co4 v v
v v
F cO5 v v
’ v
CO6 |
Course Faculty HoD
W. il J‘_\':A‘S‘f"- ,"3\.‘.., Y :::_{‘J';E‘TE :"U':sé%
it professor & Latics
- enrof MBNET e ien
Do Siege o AT TG
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DIRECT ASSESSMENT OF COURSE OUTCOMES

INTERNAL ASSESSMENT TEST 35 MARKS
Objective | To Identify What Students Have Learned and also to identify students strength and
weakness
To file Answer | Frequency Once in a semester on dates specified by
scripts University
Format ;
Evaluation | Based on answer given in the scripts
: ASSIGNMENT: 2MARKS = '
Objective | To enhance students understanding of a complex structural problems
Product Hand written assignment sheets
Frequency | Semester
Format -
Evaluation | Based on rubrics
Criteria No. of assignments: 1, Submit on or before the date of submission
v END SEMESTER EXAMINATION 100 MARKS ' (00 00
Objective To assess the each student’s knowledge of the course
Product Result analysis
Frequency Semester
Format Part —A 10 x 3 =24 marks, Part -B 8 x 6 =36 marks, Part—-C 1x10=10
marks Total marks = 70,
Duration : 2hours
Evaluation Based on answer given in the scripts
| Marks out of 100 30-50 50-70 71-100 .+ 0-50
| Levels of attainment 1 2 3 Counseling / Coaching
classes.
Frequency Semester
Format Part—A 10 x 2 =20 marks, Part-B 5 x 16 = 80 marks, Total marks = 100,
Duration : 3hours
Evaluation Based on answer given in the scripts
Marks out of 100 30-50 50-70 71-100 0-50
Levels of attainment 1 2 3 Counseling / Coaching
classes.
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COURSE EXIT SURVEY

Dear Students,

We are secking valuable feedback from you, to improve upon the course contents, coverage, methods of
Instruction and teaching learning methods of the course you have learned for the semester, kindly rate the process of
delivering the syllabus from 1 - 5 scale (5 Excellent, 4-Very good, 3-Goad 2-Average, 1-Below average)

Name j/)fb/, ) /<7’ Reg No fw
Course Code CSC2MN102 Name of Course INTRODUCTION TO DATA SCIENCE
COMPUTER
Dépt | SCIENCE Semester' 11 Date P L
1. | Quality of the Course content \/
2, Suitability of Contents beyond syllabus topics /
3. Relevance of the text& Reference books suggested ot
4. Support of Library for the Course contents /
5. Course delivery methods by teacher /
6. Use of ICT tools in class J
7. Relevance of Syllabus topics for your placement v
8. Usefulness of the topics for life v
9. Content stimulates intellectually /
10. | Fairness of the internal evaluation system \/
11. | Assignments, competitive evaluation methods v
12. | Topics covered supported by online resources & LMS /
I am able to achieve the following (Relating to Course outcomes)
| Understand the types of data and the applications of
| data science /
Analyze the irregularities present in the data and
/| perform data cleaning /
‘| Implement various visualization techniques on different
3| data types _/
: ' /
| Create prediction models using supervised techniques /




Assess the similarity among the data using unsupervised |
techniques.

e
—4

Gain iusights on advanced data pre- processing

techniques
‘ _ Suggestions for
Inclusions Deletion of topics
L :
i
t
L |
Signature of the Stude Class Advisor HoD
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DEPARTMENT OF MATHEMATICS

CO ATTAINMENT - IA TEST MARKS (EVEN SEM. 2024-2025)
Semester: |l Course:CSC2MN102- INTRODUCTION TO DATA SCIENCE

Name of the faculty member: JASMINE MT

IATEST COURSE OUTCOMES
S:)" Name of the student REG NO Q1 TO Q14 IATEST
CO17T0 CO6 CO1T0 CO6
Max. Marks 35 %age YIN
1 |ADITHYA U UFAYSMTO01 19 54 Y
2 |AMRITHA.P. T UFAYSMT002 a3 94 Y
3 |ANIYAPP UFAYSMTO003 34 97 Y
4 |ANUSREEC T UFAYSMT004 33 94 Y
S |AYISHA NAHRIN CP UFAYSMTO005 35 100 Y
6 |FADHIL AK UFAYSMT006 33 94 Y
7 |FIDA MK UFAYSMTO007 35 100 Y
8 |HIBAKT UFAYSMTO08 21 60 Y
5 |MAHMOOD MUHYUDHEEN = - .
CK UFAYSMT009
10 [MAJIDA SHERIN K K UFAYSMTO010 14 40 Y
11 IMUHAMMED ASMIL A P UFAYSMTO11 21 60 Y
12 |MUHAMMED FAHIZ T P UFAYSMTO012 22 63 Y
13 IMUHAMMED SALIM NK UFAYSMTO13 34 97 Y
14 INAJA NASRIN . P UFAYSMTO014 20 57 Y
15 |NIDHA SAFRY M UFAYSMTO15 26 74 Y
16 |RABIYATHUL ADHBIYYA __ |UFAYSMT016 28 80 Y
17 |RIFANAK UFAYSMTO017 23 66 Y
18 |RIMANA K UFAYSMTO018 22 63 Y
19 |SHAHANA T P UFAYSMTO019 18 51 Y
20 |SHIBIYA JEBIN TH UFAYSMT020 35 100 Y
21 |SULAIKHA FAHMA P UFAYSMTO021 28 80 Y
22 | THANHA FATHIMA K UFAYSMT022 1 o1 Y
23 | ATNAH HANAN K P UFAYBCM002 2 57 Y
24 |ASLAAM UFAYBCMO13 21 60 Y

Ao,
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25 |FATHIMA SHAHANAPK  |UFAYBCMO023 33 94 Y
26 |yism1. K UFAYBCMO027 19 54 Y
27 |NAJARAHMA VP UFAYBCMO037 27 77 Y
28 |SAHALA . K UFAYBCMO44 18 51 Y
29 |SAHANA . K UFAYBCMO45 16 46 Y
30 |pryA.ve UFAYAECO014 10 29 N
31 |HESNA NAZRIN.KP UFAYAEG028 19 54 Y
32 | SHAHANA SHERIN.MT UFAYAEG049 8 23 N
30
FOR LAL | 93.75
(CSC1MN102) CO1 to CO6
TARGET: 50% OF STUDENTS WILL SCORE 35% OF 638
MARKS '
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