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Course Structure
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13-Jan-26 to 31-Mar-26: 6 lectures (3 hrs) & 6 labs (2 hrs) 3 pre-class quizzes (PCQ), 1 quiz, 1 Tutor-Marked 
Assignment (TMA) and 1 ECA:
(Please always refer to CANVAS for the latest update!)

Assessment Description
Weight 

Allocation
Deadline

Quiz

PCQ 1

6% 

06 Jan 2026 - 13 Jan 2026, 2355hrs

PCQ 2 27 Jan 2026 - 3 Feb 2026, 2355hrs

PCQ 3 24 Feb 2026 - 3 Mar 2026, 2355hrs

Quiz
28 March 2026 (0900hrs) to 
30 March 2026 (2355 hrs)

Assignment TMA 24% 
Thursday, 12 March 2026, 2355 

hours

Examinatio
n

ECA 70%

Start of ECA: Thursday, 02 April 
2026, 12 noon

End of ECA: Sunday, 05 April 
2026, 12 noon

End of ECA Grace Period: 
Monday, 06 April 2026, 12 am

TOTAL 100%

S/N Topic Date & Time Venue

1
Introduction to Data 
Programming

7pm to 10pm, Tue, 
13-Jan-26

HQ BLK C-SR.C.4.16

2 Lab
7pm to 9pm, Tue, 
20-Jan-26

ICT233_JAN26_T01 -> 
Virtual Class -> Zoom

3 Data Management
7pm to 10pm, Tue, 
27-Jan-26

HQ BLK C-SR.C.4.16

4 Lab
7pm to 9pm, Tue, 
3-Feb-26

ICT233_JAN26_T01 -> 
Virtual Class -> Zoom

5
Data Types and 
Structure

7pm to 10pm, Tue, 
10-Feb-26

HQ BLK C-SR.C.4.16

6
Lab (Rescheduled 
due to CNY)

10am to 12pm, Sat, 
21-Feb-26

ICT233_JAN26_T01 -> 
Virtual Class -> Zoom

7 Data Manipulation
7pm to 10pm, Tue, 
24-Feb-26

HQ BLK C-SR.C.4.16

8 Lab
7pm to 9pm, Tue, 
3-Mar-26

ICT233_JAN26_T01 -> 
Virtual Class -> Zoom

9 Data Munging
7pm to 10pm, Tue, 
10-Mar-26

HQ BLK C-SR.C.4.16

10 Lab
7pm to 9pm, Tue, 
17-Mar-26

ICT233_JAN26_T01 -> 
Virtual Class -> Zoom

11 Data Scraping
7pm to 10pm, Tue, 
24-Mar-26

HQ BLK C-SR.C.4.16

12 Lab
7pm to 9pm, Tue, 
31-Mar-26

ICT233_JAN26_T01 -> 
Virtual Class -> Zoom



Learning Outcomes
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By the end of this course, you should be able to: 

Knowledge & Understanding (Theory Component)
• Develop analytic mindset to understand and interpret datasets
• Analyze HTTP and design parsing methods for information retrieval
• Apply Object-Relational Mapping (ORM) to manage information between objects and databases
• Compose and utilize query languages for information retrieval from databases

Key Skills (Practical Component)
• Perform ETL (Extraction, Transformation, Loading) and calculations using Python and Pandas
• Develop programs to perform CRUD operations on database information
• Formulate communication methods for exchanging information over the WWW
• Conduct effective data visualization



Data Types and Structure
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Learning Outcomes

At the end of this unit, you are expected to be able to: 

• Appreciate the features and usage possibility of Pandas library as a data analytics package 

• Understand the basic usage of Python Pandas library - loading files, counting data, 
determine item structure and types in the data 

• Learn the basic manipulation of data using Pandas - row and column selection, itemised or 
vector operation on Pandas DataFrame

• Conduct operations of Pandas DataFrame - subsetting, slicing and indexing DataFrame

• Presenting and visualising data in Pandas DataFrame using charting and plotting libraries 
such as Matplotlib and Seaborn
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Pandas Dataframe Basics
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CRISP-DM model Foundational Methodology for Data Science Data Science Trajectories (DST) framework

➢ Data preparation, Cleansing, Pre-processing, Wrangling

• CRISP-DM model - https://en.wikipedia.org/wiki/Cross-industry_standard_process_for_data_mining

• Foundational Methodology for Data Science - IBM Analytics White Paper 2015 
(https://tdwi.org/~/media/64511A895D86457E964174EDC5C4C7B1.PDF)

• CRISP-DM Twenty Years Later: From Data Mining Processes to Data Science Trajectories (https://research-
information.bris.ac.uk/ws/portalfiles/portal/220614618/TKDE_Data_Science_Trajectories_PF.pdf) 

https://en.wikipedia.org/wiki/Cross-industry_standard_process_for_data_mining
https://en.wikipedia.org/wiki/Cross-industry_standard_process_for_data_mining
https://en.wikipedia.org/wiki/Cross-industry_standard_process_for_data_mining
https://tdwi.org/~/media/64511A895D86457E964174EDC5C4C7B1.PDF
https://research-information.bris.ac.uk/ws/portalfiles/portal/220614618/TKDE_Data_Science_Trajectories_PF.pdf
https://research-information.bris.ac.uk/ws/portalfiles/portal/220614618/TKDE_Data_Science_Trajectories_PF.pdf
https://research-information.bris.ac.uk/ws/portalfiles/portal/220614618/TKDE_Data_Science_Trajectories_PF.pdf


Pandas Dataframe Basics
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➢ Introduction

• Pandas – Open-source Python libraries with ”spreadsheet” like functions 
(https://pandas.pydata.org/docs/reference/frame.html)

• New Data Types

- Series – i.e. single column

- DataFrame – i.e. a collection of Series

https://pandas.pydata.org/docs/reference/frame.html


Pandas Dataframe Basics
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Pandas Dataframe Basics
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➢ Introduction

Loading and examining the data

import pandas as pd

df =pd.read_csv('gapminder.tsv', sep='\t’)
print (df.head())
print (df.tail())

print (df.shape)



Pandas Dataframe Basics
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➢ Introduction

Loading and examining the data  

- df.dtypes

- df.describe()

- df.info()

print (df.info())

https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.dtypes.html
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.describe.html
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.info.html


Pandas Dataframe Basics
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➢ Introduction

Pandas Data Types

- Pandas Types Versus Python Types



Pandas Dataframe Basics
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➢ Introduction

Sub-setting Columns

- By Name

Sub-setting Rows

- By Index, Name - df.loc[:, [columns]] to subset the column(s).



Pandas Dataframe Basics
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➢ Introduction

Sub-setting Rows

- By Index, Name - df.loc[:, [columns]] to subset the column(s).



Pandas Dataframe Basics
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➢ Introduction

Grouped and Aggregated Calculations

df.groupby(‘x’).sum()

i.e. select sum(y) as total_y from tb group by x



Pandas Dataframe Basics
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➢ Introduction

Grouped and Aggregated Calculations (using Gapminder dataset)

- For each year, what is the life expectancy average for all countries, or the total population for all 
countries?



Pandas Dataframe Basics
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➢ Introduction

Grouped and Aggregated Calculations (using Gapminder dataset)

- For each year, what is the life expectancy average for all countries, by continent?



Pandas Dataframe Basics
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➢ Introduction

Grouped and Aggregated Calculations (using Gapminder dataset)

- For each year, what is the life expectancy average for all countries, by continent?

- Flatten the dataframe, using reset_index method



Pandas Dataframe Basics
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➢ Introduction

Grouped and Aggregated Calculations (using Gapminder dataset)

- Grouped Frequency Counts



Pandas Data Structure
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➢ Dataframe Operations

Creating a Pandas Series

(       )

(       )

(                                )



Pandas Data Structure
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➢ Dataframe Operations

Creating a Pandas Series – additional parameters

(                                  )



Pandas Data Structure
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➢ Dataframe Operations

Pandas Series – Examining it



Pandas Data Structure
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➢ Dataframe Operations

Pandas Series – Methods

Boolean Subsetting: Series

(                               )

(                            )

(                            )

(                            )

(                                          )



Pandas Data Structure
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➢ Dataframe Operations

Querying and filter Series



Pandas Data Structure
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➢ Dataframe Operations

Updating Series & Dataframes

- Changing datatypes

- Creating new columns

(                                            )

(                            )

(                                                        )



Pandas Data Structure
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➢ Dataframe Operations

Exporting DataFrames



Pandas Plotting
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➢ Introduction to Plotting

Matplotlib – Python’s fundamental plotting library (https://matplotlib.org/)

https://matplotlib.org/


Pandas Plotting
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➢ Introduction to Plotting

Matplotlib – Multiple Plots



Pandas Plotting
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➢ Introduction to Plotting

Matplotlib – Multiple Plots



Pandas Plotting
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➢ Statistical Graphics for Different Types of Data

Univariate



Pandas Plotting
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➢ Statistical Graphics for Different Types of Data

Bivariate



Pandas Plotting
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➢ Statistical Graphics for Different Types of Data

Discrete variable against variable (eg Gender vs Tips given)



Pandas Plotting
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➢ Statistical Graphics for Different Types of Data

Multivariate - Scatterplot



Learning Outcomes

At the end of this unit, you are expected to be able to: 

• Appreciate the features and usage possibility of Pandas library as a data analytics package 

• Understand the basic usage of Python Pandas library - loading files, counting data, 
determine item structure and types in the data 

• Learn the basic manipulation of data using Pandas - row and column selection, itemised or 
vector operation on Pandas DataFrame

• Conduct operations of Pandas DataFrame - subsetting, slicing and indexing DataFrame

• Presenting and visualising data in Pandas DataFrame using charting and plotting libraries 
such as Matplotlib and Seaborn

33



suss.edu.sg

Thank you!

Q&A
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