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Department of Computer Science & Engineering

Report on lnnovation in Teaching-Learning
Class: Final Year BTech(CSE)

Course Name: Big Data Analytics.

Course Code: PCC- C5801.

Academic Yearz2O2?-24

Semester: ll
Name of the Activity: lnteractive Simutations and Visualizations of Real-world application.
Mode of Conduct: Teaching tools like python, R, and SeL is fundamental in BDA.
Date of Activity conducted: 3/O3/2024

Description about Activity:
1. lntroduction

lnnovation in teaching tools like Python, R, and SQL is crucial for effectively educating students in
Big Data Analytics (BDA). These tools are the foundation of modern data science and analytics, and
as such, innovative teaching methods can significantly enhance student understanding and
engagement. Here are some strategies and innovations in teaching python, R, and SeL,

1.1. Tools and Technologies Used

1. Python for Data Science: The versatility of Python for data science education has been
extensively documented. In a 2020 report by the P.ython Software Foundation, educators and data
science professionals highlighted how Python is used to teach core data science topics such as data
cleaning, statistical analysis, machine learning, and data visualization. python,s extensive
ecosystem of libraries such as scikit-learn, matplotlib, and TensorFlow allows for both beginner and
advanced levels of teaching, making it an essential tSol for BDA education.
2. R for Statistical Analysis and Visualization: R is particularly suited for teaching statistical
methods and advanced analytics. A 2017 study published in the lnternational Journal of Data
Science and Analytics found that R is particularly effective in educating students on statistical.
concepts in Big Data contexts, with its comprehensive suite of packages for hypothesis testing,
regression analysis, and data visualization. Tools like Rstudio and Shiny allow for interactive
learning, making R a valuable teaching toolfor both novice and advanced learners.
3' sQL for Database Management: A2ozl paper published in the Journal of Computing in Higher
Education examined the effectiveness of teaching SQL as part of a Big Data Analytics curriculum.
The study concluded that SQL remains an indispensable skill for managing and querying large
datasets. The ability to write complex queries in SQL is a core part of the BDA skill set, allowing
students to interact with and manipulate databases to extract meaningful insights from Big Data.

1.2. Methodology

1, PracticalApplication in Data-Driven projects .
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. End-to-End Projects: lnstructors can guide students through end-to-end data projects using

Python (for data cleaning, analysis, and modeling), R (forstatistical analysis and

visualizations), and SQL (for managing and querying databases). These projects should

simulate real-world scenarios to give students a comprehensive learning experience.

. SQL in the Context of Big Data: Introducing students to big data technologies like Apache

Spark SQL or SQL on cloud platforms (e.g., Google BigQuery, AWS Athena) exposes them to
how SQL operates in a large-scale data context, helping them understand how SQL is used

in enterprise environments"

2. Use of Al-powered Learning Assistants

. Automated Code Review Tools: Platforms lil<e Codio and Gradescope use Alto provide

automated feedback on Python, R, and SQL code submitted by students. This instant
feedback loop accelerates learning by helping students identify and correct mistakes in real-

time.
. Al-based Tutoring Systems: Al-powered chatbots or assistants, such as Khan Academy's

Khanmigo or DeepAl tools, can help students troubleshoot code in Python, R, or SQL,

offering suggestions, error explanations, and learning resources.

Visualization of Complex SQL Queries

SQL Query Visualization Tools: Tools like SQLTree or QueryTree enable students to visually

break down SQL queries into easier-to-understand components. This is especially useful for
complex queries involving subqueries, joins, and nested queries, allowing students to better
understand how data is being manipulated and retrieved.

o Evidence :

Cars <- mtcars

# Use dim() to find the dimension of the data set

dim(Data_Cars)

# Use namesfl to find the names of the variables from the data set

names(Data-Cars)

Data_

o,"r.ftMro
Course Coordinator

l:.
li -,- t

[*(
\rI

\r-

lt) 32 11 l

t1l "mpg" "cyl." ]'disp" "hp" ,
,ttdratrl

111 "carb"
,,ltqsectt



iv4
.''-
\*i

iW'ffi
:iA!:

o,ii lll

l,+
ii$ ffi
ffi

ffi
ii.'r,;;
,li=i{,
rii;#

iir.: rL t

$*w;

- Irv 'l

$:=tl:ffi

','i,,-ll

ii.=j.$

ijt#

ffi

,ffi-...{'itr

iiru?,i=lTr

I e,r:lill r:: ,

:i"

ffi
... !

::

".j,ii::::. 
,:j!

ri:i, ,,"'*i:
i*r

rliil
; :.rr:il:

li-'iii

]ili,,i!

Ti.I

!;rL !r:nLk::::a\Ni


