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0V Week 01
Data for From Data to Insight: The

Data
Science Importance of Clean Data

Dr Jon Cardoso-Silva
LSE Data Science Institute

F 22 Jan 2026


https://jonjoncardoso.github.io/
https://lse.ac.uk/dsi
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Today s Goals:

e Intro: Meet the team
e Logistics: Understand what this course is about
e Intros: Tell us about yourselves

e Discuss: the ¢ WO1 Practice Exercise

e New Content: about the [EI=EISE =R elikilel we will adopt

IN this course

4
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http://localhost:3147/2025-2026/winter-term/practice/week01.html
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Meet the DS10

y

Dr Jon Tabtim David-Ovidiu Sara Kevin

Cardoso-Silva Duenger Nae Luxmoore Kittoe
e Q1 Q1 Q1 Q7
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Course Lead

Dr Jon Cardoso-Silva e

() @jonjoncardoso

Assistant Professor (Education)
LSE Data Science Institute

COURSE LEADER

ISt fin|

Expertise & Current Projects

e PhD in Computer Science

e Experienced in software engineering, data science and data
engineering

e |nvestigating the impact of GenAl impact on higher
education (3 GENIAL project’)

Winner of LSESU Teaching Award for Feedback &
Communication (2023)

Office Hours:
(Typically) Wednesdays 14:00-17:00
Book via StudentHub

" Read more about the ¥ GENIAL project here.
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mailto:J.Cardoso-Silva@lse.ac.uk?subject=%5BDS105W%5D%20-
https://github.com/jonjoncardoso
https://github.com/jonjoncardoso
https://www.lse.ac.uk/DSI/People/Jonathan-Cardoso-Silva
https://www.lse.ac.uk/DSI/People/Jonathan-Cardoso-Silva
https://www.linkedin.com/in/jonjoncardoso/
https://www.linkedin.com/in/jonjoncardoso/
https://lse-dsi.github.io/genial
https://lse-dsi.github.io/genial
https://studenthub.lse.ac.uk/
https://lse-dsi.github.io/genial
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Class Teachers

Tabtim Duenger David-Ovidiu Nae Sara Luxmoore

Teaches: Teaches: Teaches:

* CG1(09:00-10:30) e CG2 (10:30-12:00) & e CG4 (15:00-16:30) &
e CG3(12:00-13:30) e CG5 (16:30-18:00)

FAW.4.01 FAW.4.01 FAW.4.01

Senior Data Scientist Data Scientist Research Officer

The The |
Economist Economist

LSE DS105W (2025/26)



6/34

Administrative Support

Contact te® DSl.ug@lse.ac.uk for:

e Course access issues
e Assignment submissions
e Extension requests

e Administrative queries

| 1)"’ Key Information:

Kevin Kittoe e All extension requests must follow LSE’s
Teaching & Assessment extension policy

Administrator (DSI) e Email response time: 24-48 hours

ADMIN e Include ‘[DS105W] in email subject lines

. v
LSE DS105W (2025/26) @


mailto:DSI.ug@lse.ac.uk?subject=%5BDS105W%5D%20-
https://info.lse.ac.uk/current-students/services/assessment-and-results/exceptional-circumstances/extension-policy
https://info.lse.ac.uk/current-students/services/assessment-and-results/exceptional-circumstances/extension-policy
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Where will you be at the end of

[
this course?
e The value of in this course

e Example of group projects from previous years.



Bird Migration Project

Introduction

Project from the
‘Natural Stupidity’
group submitted in the
2024/25 Winter Term
iteration of DS105. W,

Using data from @ o ; .

Data Collection

‘ Methods & Findings

UK Birds' Observations Over Time

eBird amongst other o ié?;-':%.! <
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https://lse-ds105.github.io/ds105w-2025-group-project-naturalstupidity/index.html
https://ebird.org/home
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Pokemon Project

This team decided to
answer this silly
question: “If Pokemon
were real, where would |
they live on Earth?” Rl
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https://lse-ds105.github.io/ds105a-2024-project-error_105/
https://lse-ds105.github.io/ds105a-2024-project-error_105/
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How will you get there?

The DS105 way is to practise every week until you master the

data science workflow [elz1{e)'V

Question-driven
start

COLLECT raw data | STORE saved files PREPARE —=feamtaptes—> EXPLORE

data o files tables (EDA)
Curiosity-driven need more requires
start data structure
change
requires INVESTIGATE insights COMMUNICATE
structure hypotheses insights
change
need more
data
MODEL
algorithms

| will come back to this diagramlater.

LSE DS105W (2025/26)
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DS105 ethos

* You learn more if you are given some . In the first
assignments, you have a strict set of instructions but as we
progress, you will be given increasingly more freedom to
choose the kind of project you want to work on.

y
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DS105 ethos

 You learn more if you are given some . In the first
assignments, you have a strict set of instructions but as we
progress, you will be given increasingly more freedom to
choose the kind of project you want to work on.

e We adopt a lCEI{l A LI1T:d approach. We want you to be
spending more time practising (doing stuff) rather than reading

about programming and data science.

LSE DS105W (2025/26)
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DS105 ethos

 You learn more if you are given some . In the first
assignments, you have a strict set of instructions but as we
progress, you will be given increasingly more freedom to
choose the kind of project you want to work on.

e We adopt a lCEI{l )X L1114 approach. We want you to be
spending more time practising (doing stuff) rather than reading

about programming and data science.

e We value good communication and collaboration. We like it
when you feel comfortable to ask questions in front of the class
or on the public channels Slack, and to see you working
together in person or in our digital spaces!

‘/
LSE DS105W (2025/26) @
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Assessment Structure

We designhed the assignments to be in line with the principles
mentioned in the previous slides.

Here's how you will be assessed [
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Individual Work- 60% of final grade

&

> .
Practice Exercises (not graded”) Mini Project 1 (20%)
During Weeks 1-4, we (mostly) tell you what to You will be given a data source and a question
do. we want you to answer from it. How you answer

" Except for General Course and exchange itis up to you (within constraints).

students. Released W04 | Due W06

L 2

Mini Project Il (30%) Individual Contribution (10%)
You will be given a data source but it is up to Show us that you have made a meaningful
you to decide what question to answer from it. contribution to the group project.

Released WO7 | Due W10 (see next slide)

LSE DS105W (2025/26)
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Group Work - 40% of final grade

The moment of maximum freedom in this course is when you are working in a group.

For your 88 Group Project, you choose which data source to use and what question to answer
from it.

»
< ‘
"

Pitch Presentation (10%) Final Project (30%)

Convince us that you have an interesting idea Document your group’s thinking, communicate
for a project and good execution plan for the findings to a technical as well as a wider

next couple of months. audience.

Instructions released W10 | Instructions released W11 |

Presentations Friday of W11 Due late May 2026

LSE DS105W (2025/26)



17134

What do the assighments measure?

Outcome Category

What You’'ll Master

Data Fundamentals &
Python Mastery

- Master data types, structures, and common formats (CSV, JSON, API responses)
- Apply Python and pandas to clean, reshape and transform raw data
- |dentify and resolve common data quality issues

Analytical Workflows

- Design and implement complete data analysis workflows
* Integrate data from multiple sources effectively
- Apply the data science pipeline from collection to communication

Database & SQL Skills

- Understand database normalisation concepts
- Execute SQL queries for data retrieval and analysis
- Design schemas for multi-table data relationships

Visualisation & Critical
Analysis

* Create visualisations using seaborn with grammar-of-graphics principles
* Critically evaluate visualisations and avoid misleading representations
- Distinguish between correlation and causation in data patterns

Collaborative
Development

- Use Git and GitHub for version control and collaborative workflows
- Organise team-based data science projects
- Review and merge code systematically

Professional
Communication

- Understand markup languages fundamentals (HTML, Markdown)
* Create and maintain simple websites using HTML and CSS
* Craft clear, accurate and responsible data reports

LSE DS105W (2025/26)



Key Information

B Communication & Support

e %% Slack is our main point of contact.

The invitation link will be available on Moodle.

e '@ Email: Reserved for formal requests
(extensions, appeals)

o [ Office Hours: Book via StudentHub

e B8 Drop-in Support: COL.1.06 (DSI Studio) -Check

current schedule

LSE DS105W (2025/26)
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No Software Installation Required

All coding happens in the browser via
Nuvolos Cloud with VS Code and

Jupyter pre-configured.

Visit Nuvolos-First Time Access to get started.

B Full Course Details

Weekly schedule, assessment
deadlines, and complete learning
progression.


https://studenthub.lse.ac.uk/
http://localhost:3147/2025-2026/winter-term/contact-hours.html
http://localhost:3147/2025-2026/winter-term/contact-hours.html
https://app.nuvolos.cloud/
http://localhost:3147/2025-2026/winter-term/guides/nuvolos-first-time.html
http://localhost:3147/2025-2026/winter-term/syllabus.html
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Lets Meet Youl

Join me on a Mentimeter activity to get to know you better.
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(Generative Al

How we approach Al chatbots like ChatGPT, Claude and Gemini in
this course.
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The course policy on Al

You can use Al chatbots like ChatGPT, Claude and Gemini freely in this course, including in

assignments. There are no restrictions and we can even give feedback on your use of Al for
learning.

Be IN CONTROL when using Al

), However, | do have a few warnings about this. Some are grounded on research | have been
doing in this topic as part of the 3 GENIAL project” and some are based on my personal

experience.

e GenAlis really powerful and cool but it's only really useful (for learning) if you have the
skills to judge its output.

= | guarantee you: you can get ‘brain rot’ if you let Al do all the work for you.

 When marking your work, we will give more weight to whatever we can see as evidence of
your human judgement and personal learning growth. We value seeing your thinking
process and critical judgement more than looking at an impressive-looking chart or table.

" Read more about the 3% GENIAL project here. @
U


https://lse-dsi.github.io/genial
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Pro-tip: Use the DS105 Claude tutor!

DS105W - 2025/2026 | Lecture preparation steps Vv Share

What am | supposed to do to prepare for the lecture?

Assessed preparation tasks and calibrated supportive guidance. v

The ] WO1 Practice page outlines six tasks to complete before the lecture:

1.
2.

Slack Setup - Join the workspace and post in #social

Nuvolos Access - Get into the cloud computing environment (follow the First Time
guide carefully)

Jupyter Notebook Basics - Open VS Code, run the practice notebook, edit the header
cell

Reflect on Data Analysis - Complete reflection questions in Sections 1-4 of the
notebook

AIComparison - Ask an Al chatbot about London heatwaves and compare its answer
to your notebook analysis

Document Your Al Experience - Add a new Markdown cell with your reflections

If you haven't started yet, don't worry. Focus on taking notes during the lecture, then work
through the Practice tasks afterward. The most important thing before your Friday lab is
being able to access Nuvolos and run the notebook (Tasks 1-3).

Is there a specific task you'd like help getting started with?

O L O

Tip: you can ask the DS105W Claude to give you a catch-up plan if you
are behind.

| have set up a custom Claude for our
course to help you use an Al that is
more aligned with things we do in
the course as opposed to generic
(and boring) things you would find on
the Internet.

“
Students in the Autumn Term iteration of this

course really loved using the DS105 Claude
tutor. Ask around!




How to use the DS105 Claude tutor

Follow these instructions to get started:

1. Make sure you have access to the LSE Claude Enterprise
account.
e Fill out this form to get access.

e Click here to learn more about LSE’s partnership with
Anthropic for the Claude for Education account.

2. Go to the #announcements channel on Slack and look for my
pinned message and give me your e-mail address so | can add
you to the list of users who have access to the DS105 Claude
tutor.

LSE DS105W (2025/26)
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https://forms.office.com/Pages/ResponsePage.aspx?id=_epnVXfnpUKRu5RA_UO4k4zUPQVPq-xNvlpfUsYh05lUMzY1M044WDdVRUJGWFBLTkJBS1JCVTBHTC4u
https://info.lse.ac.uk/current-students/digital-skills-lab/Claude
https://lseds105w202526wt.slack.com/archives/C0A9G0HNJLB/p1769089138654819
https://lseds105w202526wt.slack.com/archives/C0A9G0HNJLB/p1769089138654819
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Research on GenAl and Education

e | am one of LSE’s Al and Education Fellows!

= The greatest ambition of this fellowship is to see how/whether GenAl
can improve (for the better) the way we teach and learn in our
disciplines-in my case, data science.

e As part of the fellowship and as a continuation of my work on the GENIAL
project, | will be collecting chatlog data you submit as part of your
assignments for this course.

[ 4

= Whenever you start working on an assignment, | will ask that you keep
a fresh chat window with your Al tool of choice (e.g. ChatGPT, Claude,
Gemini, etc.) and share the link to it in your assignment repository.

= There will be a consent form to sigh so that we can use the data for

research purposes. Of course you can say no if you don’t want to
participate!

(but I'd love to include your participation in the research &€9)

LSE DS105W (2025/26)


https://info.lse.ac.uk/staff/ESE/AI-Fellowships-call
https://lse-dsi.github.io/genial
https://lse-dsi.github.io/genial
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Quick Break

Let’s take 10 minutes to stretch our legs, drink some water anc _H‘
__ B

When we return:

e What is the data science workflow?

e How should you think when doing an analysis?

. v
LSE DS105W (2025/26) @



The Data Science Workflow
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lllustration of the typical steps involved

Question-driven
start

Curiosity-driven
start

COLLECT

raw data

data

A

-

STORE
files

insights

LSE DS105W (2025/26)

saved files PREPARE Cleamtabtes » EXPLORE
1¢=] 0] (1= J A — ~ (EDA)
need more requires
data structure i
change i
____________________________ requires . INVESTIGATE
structure hypotheses
change
need more
data
s MODEL
------------------------- algorithms

COMMUNICATE
insights
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What raw data looks like

Once you start collecting data (very soon in this course), you will
get data that might look like this:

{“latitude”:52.54833,“longitude”:13.407822,“generationtime ms”>:0.5619525909423828, “utc_offset seconds”:0,“timezone”:“GMT”,“timezone_abbrev
iation”:“GMT”,“elevation®:38.0,“hourly units”:{“time”:“iso08601”,“temperature_2m”:“°C”,“weather_code”:“wmo code”,“precipitation”:“mm”,“wet
bulb_temperature_2m”:“°C”},“hourly”:{“time”:[“2025-09-17T00:00”,“2025-09-17T01:00”,“2025-09-17T02:00”,“2025-09-17T03:00”°,“2025-09-17T04:0

0”,“2025-09-17T05:00”,“2025-09-17T06:00”,“2025-09-17T07:00”°,“2025-09-17T08:00,“2025-09-17T09:00”,“2025-09-17T710:00”,“2025-09-17T711:00”,“2
025-09-17T12:00”,“2025-09-17T13:00”,“2025-09-17T14:00”°,“2025-09-17T15:00,“2025-09-17T16:00”,“2025-09-17T17:00”,“2025-09-17T18:00”,“2025-0
9-17T19:00”,“2025-09-17T20:00”,“2025-09-17T721:00”,“2025-09-17T22:00”,“2025-09-17T723:00”,2025-09-18T00:00”,“2025-09-18T01:00”,“2025-09-18T
02:00”,“2025-09-18T03:00”,“2025-09-18T04:00”°,“2025-09-18T05:00,“2025-09-18T06:00,“2025-09-18T07:00”,“2025-09-18T08:00”,“2025-09-18T09:0

0”,9“2025-09-18T10:00”,“2025-09-18T11:00,“2025-09-18T12:00,“2025-09-18T13:00,“2025-09-18T14:00”,“2025-09-18T15:00”,“2025-09-18T16:00”,“2
025-09-18T17:00”,“2025-09-18T18:00”,“2025-09-18T19:00”,“2025-09-18T20:00,“2025-09-18T21:00,“2025-09-18T722:00”,“2025-09-18T723:00” ], “tempe
rature 2m”:[12.3,12.5,12.4,12.2,11.7,11.4,12.2,13.1,14.1,15.1,16.2,17.1,17.9,17.4,17.7,17.5,16.7,15.7,14.7,13.9,13.5,13.2,13.1,13.6,14.2,1
4.5,14.4,14.6,14.7,14.7,14.8,15.6,16.6,17.9,18.9,18.8,19.3,19.4,19.2,19.4,19.3,19.2,19.1,18.8,18.6,18.7,18.8,18.5], “weather_code”:[1,51,2,
1,1,2,3,3,3,51,3,1,1,2,1,51,2,0,0,1,1,3,3,3,3,3,3,3,3,51,51,3,3,3,3,3,3,51,3,3,3,3,2,3,3,3,3,3],“precipitation”:[0.00,0.10,0.00,0.00,0.00,
0.00,0.00,0.00,0.00,0.10,0.00,0.00,0.00,0.00,0.00,0.10,0.00,0.00,0.00,0.00,0.00,0.00,0.00,0.00,0.00,0.00,0.00,0.00,0.00,0.30,0.10,0.00,0.0
0,0.00,0.00,0.00,0.00,0.10,0.00,0.00,0.00,0.00,0.00,0.00,0.00,0.00,0.00,0.00], “wet_bulb_temperature_2m”:[10.8,11.6,11.6,11.3,10.9,10.7,11.
1,11.5,11.8,12.4,12.9,12.9,12.9,12.6,12.6,12.6,12.6,12.2,11.7,11.5,11.1,10.9,10.7,11.1,11.5,12.1,12.2,12.5,12.8,13.1,13.4,14.0,14.8,15.6,1
6.1,16.1,16.5,16.9,16.9,16.9,16.9,16.7,16.8,16.6,16.6,16.7,16.6,16.4] }}

LSE DS105W (2025/26)
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What raw data looks like

You will then learn that you have to impose a structure on this
data to make working with it more manageable.

latitude: 52.54833
longitude: 13.407822
generationtime_ms: 1.4706850051879883
utc_offset_seconds: (%]
timezone: "GMT"
timezone_abbreviation: "GMT"
elevation: 38.0
w hourly units:
time: "iso8601"
temperature_2m: tec”
weather_code: "wmo code"
precipitation: "mm"
wet_bulb_temperature_2m: tec”
w hourly:
b time: (48)[ "2025-09-17T@0:00", "2025-09-17T01:00", "2025-09-17T02:00", "2025-09-17T03:00",

"20825-09-17T04:00", "2025-09-17T05:00", "2025-09-17T06:00", "2025-09-17T07:00",
"2025-09-17T08:00", "2025-09-17T09:00", .. ]

» temperature_2m: (48)[ 12.3, 12.5, 12.4, 12.2, 11.7, 11.4, 12.2, 13.1, 14.1, 15.1, ..

b weather_code: (48)[ 1, 51, 2, 1, 1, 2, 3, 3, 3, 51, .. ]

b precipitation: (48)[ e.ee (3s:e), @.1e (3s:e.1), e.ee (Is:e), e.ee (3s:e), @.0e (Is:e), @.ee (Is:e), e.ee (3s:e),
0.00 (3s:e), 0.00 (3s:e), 0.1 (35:0.1), .. ]

b wet_bulb_temperature_2m: (48)[ 1e.8, 11.6, 11.6, 11.3, 10.9, 10.7, 11.1, 11.5, 11.8, 12.4, .. ]

LSE DS105W (2025/26)



What ‘tidy data looks like

You will then discover that tables are often the best format to

store data.

time temperature_2m weather_code precipitation wet_bulb_temperature_2m
© 2025-09-16T00:00 15.7 0 0 12.1
1 2025-09-16T01:00 15.4 (%] 0 11.4
2 2025-09-16T02:00 15.2 (%] 0 11.2
3 2025-09-16T03:00 14.7 (%] 0 10.9
4 2025-09-16T04:00 14.4 0 0 10.8
5 2025-09-16T05:00 14.1 1 0 10.8
6 2025-09-16T06:00 14.5 3 0 11.1
7 2025-09-16T07:00 15.2 3 0 11.4
8 2025-09-16T08:00 15.6 3 0 11.7
9 2025-09-16T09:00 16.2 3 0 12
10 2025-09-16T10:00 16.4 2 0 12.4
11 2025-09-16T11:00 17.2 51 0.1 12.6
12 2025-09-16T12:00 17.8 51 0.1 12.8
13 2025-09-16T13:00 17.4 51 0.1 13
14 2025-09-16T14:00 17.9 1 0 12.4
15 2025-09-16T15:00 17.8 0 0 12

LSE DS105W (2025/26)
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What ‘tidy data allows you to do

You can now start to analyse the data.

e Create summary statistics
e Create visualisations
e Run statistical tests (not covered in this course)

e Build machine learning models (not covered in)

4
LSE DS105W (2025/26) @
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The WO1 Practice Exercise

Speaking of ‘tidy data’ and data analysis, let’s do a quick recap of
the work you’ve done in the % WO1 Practice Exercise


http://localhost:3147/2025-2026/winter-term/practice/week01.html

33/34

Quick Links & Next Steps

Resources WO01 Lab

e You can still complete What tomorrow’s lab

the =» WO1 Practice session is about:

exercise if you haven't e We will take one step

already. back in the data
o [EJ Data Science science workflow
Workflow

e We will work with daily
« B Full Syllabus temperature data

e We will describe your
thinking process

Next Week

Week 02 focuses on:

e Python fundamentals
(variables, data types,
lists, dictionaries)

e Collecting real datain
Python

> W02 Practice
Exercise will be released
tomorrow afternoon, at
the end of the day after
all classes.


http://localhost:3147/2025-2026/winter-term/practice/week01.html
http://localhost:3147/2025-2026/winter-term/guides/data-science-workflow.html
http://localhost:3147/2025-2026/winter-term/guides/data-science-workflow.html
http://localhost:3147/2025-2026/winter-term/syllabus.html
http://localhost:3147/2025-2026/winter-term/practice/week02.html
http://localhost:3147/2025-2026/winter-term/practice/week02.html

Any Burning Questions?
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