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This is a course with no prerequisites! You only will need the most basic of statistical knowledge
and an inquisitive attitude. Basic Excel would be a plus so that you can concentrate on the
interesting parts of the course rather than on the tools. I recommend you watch The Beginner's
Guide to Excel (21 minutes) prior to the first session.

This is the century of data professionals. In every knowledge industry, every worker, researcher,
and creator needs to be able to “read” data and to be able to discover hidden information, make
decisions and convince others based on data. Data from customers and clients, from operations
and logistics, from financial sources, from employees, from government agencies, from
experiments, from websites… In your professional life, whatever the field you choose, you will need
to excel at handling data and communicating based on data.

At the same time, we are human. We are animals that have been honed by evolution to survive in
savannahs or jungles, not among columns and rows of numbers. We see colors and shapes; we
can’t see an average or a standard deviation. That is a superpower that we lack by nature.

In this course you will develop that superpower. You will learn the tools required to explore datasets
and translate them into attractive and meaningful graphical representations that anyone can
understand. This is an ability that you will need regardless of the path you choose after
graduation—this might just be the most practical course in your whole academic career. It is
structured in four units:

1. Organizing and Exploring Data with Excel.

2. Visualizing data with Tableau.

3. Building graphs programmatically with R.

4. Data Storytelling (transversal).

Upon the completion of this course, students will be able to:

- Clean, structure and extract insights from data using off-the-shelf analytics tools (Excel, Tableau)

- Apply data visualization and storytelling skills to drive change and persuasion.
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METHODOLOGY

 

PROGRAM
 
 

SESSIONS 1 - 2 (LIVE IN-PERSON) 

- Generate publication-worthy graphs using R.

The course will be taught employing IE’s Liquid Learning methodology. Liquid learning is a
transformational and interactive educational experience that transcends single methodologies and
platforms to blend physical, digital and natural environments so that students obtain a world-class
education no matter their location or situation. Students will learn alongside one other and work
together in teams. Hybrid brings together the human, digital and natural worlds into a seamless
whole and enables IE University to be a truly global campus. The Liquid Learning methodology
combines three essential elements for a complete and dynamic learning experience: synchronous
interactions, asynchronous interactions and individual inquiry and discovery. 

Synchronous Interaction is learning that happens live, in real-time. For example, attending classes
(lectures, discussions, labs, studios) in-person or virtually, working with classmates on team
projects in a work-room or video-conference platform, or getting help and feedback from professors
in-person or online.

Asynchronous Interaction and Individual Inquiry and Discovery are learning experiences that
happen interactively and asynchronously using collaboration tools and digital platforms. For
example, debating topics in a digital forum, critiquing the work of classmates posted in a digital
gallery, working on a proposal or project using a collaborative document-sharing platform, or getting
help and learning support in a messaging-based system.

This course is divided into 4 units. Each unit will consist of synchronous and asynchronous
interaction and will have a theoretical and practical component. Students are expected to apply
what they are learning not only to their group projects but also to the broader real-world context. 

Each student must bring their own laptop with Microsoft Excel installed in English, Tableau
software, and RStudio. We will provide a key to activate Tableau before we start using it, but you
can obtain a free 12-month key using the following url:

https://www.tableau.com/academic/students 

Teaching methodology Weighting Estimated time a
student should
dedicate to prepare for
and participate in

Lectures 26.67 % 20 hours
Discussions 13.33 % 10 hours
Exercises 20.0 % 15 hours
Group work 20.0 % 15 hours
Other individual studying 20.0 % 15 hours
TOTAL 100.0 % 75 hours

What is data?

In this session, we will introduce the course and learn what data storytelling is and how it can turn a
drab list of numbers into a vivid and compelling story. We will also review the tasks and tools we will
be doing and using, and install the required programs.

******************************************************

From a table to a brain
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SESSIONS 3 - 4 (LIVE IN-PERSON) 

 

SESSION 5 (ASYNCHRONOUS) 

 

SESSIONS 6 - 7 (LIVE IN-PERSON) 

 

SESSION 8 (LIVE IN-PERSON) 

 

SESSION 9 (ASYNCHRONOUS) 

We will review the types of data that you might encounter, from qualitative categories (gender,
product type, nationality …) to quantitative values (age, product revenues, client billings …), and
how we can connect them to graphical variables.

Readings: The Beginner's Guide to Excel

Activities: Lecture. Video. Student introduction, Review of the bibliography, Q&A regarding the
course. 

******************************************************

Activities: Lecture. Demonstration, Overview of the methodology. Explaining the tasks

Organizing and exploring data with Excel

In this session, you will learn how to structure data properly in an Excel spreadsheet with different
data, as well as some practical applications.

******************************************************

Exploratory Data Analysis

In this session you will learn why tables are one of the most used setups when we work with data
and their importance for the next steps in this course. You will also have your first contacts with
plotting data in Excel.

Activities: Interactive Workshop.

******************************************************

Activities: Interactive Workshop. Group Discussion

Recap Basic Excel

You will use this session to work through exercises reinforcing the tools you already have seen.

Activities: Directed on-rails exercises, forum discussion

Advanced Excel I: functions

In this session, you will discover useful statistics, date and text functions.

******************************************************

Advanced Excel II: Lookup and Reference Functions, pivot tables.

In this session, you will learn how to do advanced reshaping of data with pivot tables and how to
combine formulas in order to dig deeper into our data.

Less is more

We will dive into one of the basic principles of data representation, the Data-Ink Ratio, and how to
implement it in our data visualizations through decluttering.

Readings: How to Declutter Your Data Visualizations

Activities: Lecture, Hands-on example.
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SESSIONS 10 - 11 (LIVE IN-PERSON) 

 

SESSION 12 (ASYNCHRONOUS) 

 

SESSIONS 13 - 14 (LIVE IN-PERSON) 

 

SESSION 15 (ASYNCHRONOUS) 

 

Independent work

You will use this session to work on the big individual assignment, with a focus on decluttering.

Activities: Work on individual assignment, small exercises

Tableau for Storytelling

In this session, you will get to know the main features and functions of Tableau. This is a fantastic
software tool that you will be able to use throughout your future careers. It is the perfect companion
to Excel: where Excel allows you to transform and analyze data deeply, Tableau allows you to
express it in visual form with just a few clicks.

******************************************************

Cross-referencing

In this session, you will learn how to handle different data sources in Tableau and how to cross-
reference several tables in the same document.

Readings: What is Tableau? | A Tableau Overview. Designated instructor videos.

Activities: Interactive Workshop

******************************************************

Activities: Interactive Workshop. Group Discussion

Recap basic Tableau

You will use this session to work through exercises reinforcing the tools you already have seen.

Activities: Directed on-rails exercises, forum discussion

Spatial data and stories in Tableau 

In this session, you will learn how to combine increasingly complex elements in Tableau to weave
your own stories around a dataset of interest.

*****************************************************

Storytelling as managing attention

In this session, you will learn that in visual communication you need to put yourself in the shoes of
the receiver.

Activities: Interactive Workshop

******************************************************

Readings: Cole Nussbaumer Knaflic: "Storytelling with Data" | Talks at Google

Activities: Hands-on example. Group Discussion

Group work

You will use this session to work on the big group assigment, with a focus on decluttering.

Activities: Work on group assignment
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SESSIONS 16 - 17 (LIVE IN-PERSON) 

 

SESSION 18 (ASYNCHRONOUS) 

 

SESSIONS 19 - 20 (LIVE IN-PERSON) 

BIBLIOGRAPHY

Compulsory

 - O. Wilke, Claus. (2019). Fundamentals of Data Visualization. O'Reilly. ISBN

9781492031086 (Digital)

   Free full online edition: https://serialmentor.com/dataviz/

 - Nussbaumer Knafflic, Cole. (2015). Storytelling with data. Wiley. ISBN

9781119002253 (Digital)

   

Recommended

 - Cairo, Alberto. (2016). The Truthful Art: Data, Charts, and Maps for

Communication. New Rider. ISBN 9780321934079 (Digital)

   

 - Alexander, Michael, Kusleika, Richard and Walkenbach, John.. (2019). Excel

2019 Bible. Wiley. ISBN 9781119514787 (Digital)

   

 - Grolemund, Garrett and Wickham, Hadley.. (2017). R for Data Science. O'Reilly.

Publishing with R

In this session, you will learn how to use the excellent tools for publishing available for the R
programming language.

*****************************************************

Plotting like a scientist

In this session, you will learn the kinds of graphs that we can plot with the ggplot library, the
fundamental concepts of the grammar of graphics, and how to control the aesthetics of R plots. 

Activities: Interactive Workshop

******************************************************

Activities: Interactive Workshop. Group Discussion

R exercises

You will use this session to work through exercises reinforcing the tools you already have seen.

Activities: Directed on-rails exercises, forum discussion

Datathon

The final showdown has arrived! In this double session, you will prepare and deliver a data story
based on a dataset that you haven’t seen before, supporting yourself on visualisations made with
any of the tools we have covered in class.

Activities: Individual, timed, datathon
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ISBN 9781491910399 (Digital)

   Free full online edition: https://r4ds.had.co.nz/

 - Wilkinson, Leland.. (2005). The grammar of graphics. Springer. ISBN

9780387245447 (Digital)

   

 - Wickham, Hadley. (2016). ggplot2: Elegant Graphics for Data Analysis (Use R!)..

Springer. ISBN 9780387981413 (Digital)

   

 - Tufte, Edward. (2001). The visual display of quantitative information. Graphics.

ISBN 9781930824133 (Digital)

   
 

EVALUATION CRITERIA
 

 

PROFESSOR BIO
 

Final evaluation will be based on class participation (10%), an individual assignment to be delivered
at the end of session 5 (10%), an individual video assignment to be delivered at the end of session
9 (15%), an individual assignment to be delivered at the end of session 12 (10%), a group video
assignment to be delivered at the end of session 15 (15%), small assignments to be delivered at
the end of session 18 (10%) and a final Data Insights Challenge in sessions 19-20 (30%).

The final Data Insights Challenge in sessions 19-20 will be a timed datathon to be done and
performed in the classroom. 

Both video assignments and the datathon consist of analyzing a data table and generating a visual
story around it, just like we will do many times together in class. The criterion for grading all three
will be to what extent the tools and techniques learned in class have been applied. The other,
smaller, assignments consist of directed exercises to reinforce concepts and capabilities developed
in class.

In the first video assignment and the datathon students will be graded individually. In the second
video assignment the grade will be shared by all members of the workgroup. 

Further information about the assignments will be provided at the synchronous session at the
beginning of each unit and you will have the opportunity to clarify any questions then, or through the
forums at any time.

Criteria Percentage Comments
Class Participation 10 %
Individual Assignment
Session 5

10 %

Group Video 15 %
Individual Assignment
Session 12

10 %

Individual Video 15 %
Data Insights Challenge 30 %
Individual Assignment
Session 18

10 %

6
31th May 2021



OTHER INFORMATION

Professor: DANIEL MATEOS SAN MARTÍN

E-mail: dmateos@faculty.ie.edu

Daniel Mateos San Martín is an adjunct professor at IE, where he teaches Data Insights and
Visualization at the Bachelor in Behavior and Social Sciences. He is also a freelance Data Scientist
building visualizations and data products for customers in diverse industries. 

He has taught at universities and private schools since 2015. Previously he worked as a Data
Scientist at Amadeus IT group building Big Data products. Prior to that he was a researcher in the
fields of Developmental Biology and Bioinformatics, work for which he obtained a Ph. D.

Contact

The main medium for interaction will be the virtual campus. In the case of emergencies or private
matters, you can contact me through the email address dmateos@faculty.ie.edu. Questions or
doubts regarding the course content, assignments or related activities should be posted to the
forums and will not be answered through email unless they must remain confidential. 

I try to answer email and forum questions within 48 (working; weekends not included) hours, but I
can’t always guarantee that I will be able to. Please keep that in mind when preparing for the
datathon or working for a deadline: if you wait until the last minute to pose a question or request a
meeting you might not get a reply in time. 

Office Hours

I don't have a fixed adress within IE, so office hourse will be primarily virtual. To request a slot, you
can book a slot through https://calendly.com/dmateos-bbss/tutoring. Slots must be requested at
least 24h in advance. If you need to cancel a slot do it at least 24 hours beforehand. The
cancellation of tutorials with no justification may result in the temporal loss of tutorial privileges.

The request of consultations implies previous individual work from the student to try to solve the
problem in question. Office hours will never be used to repeat the lesson in case the student didn’t
attend the corresponding classes; catching up is the student’s responsibility.

The teacher may summon the student to talk about any aspect related to the subject or any related
activity, including evaluation.

Meetings are a particularly useful time to discuss your work and my feedback on it. If you do not
understand how you are being evaluated, it is your right and responsibility to come talk to me about
it, so don’t be shy.

Code Of Conduct In Class 

1. Be on time: Students arriving more than 5 minutes late will be marked as “Absent”. Only students
that notify in advance in writing that they will be late for a specific session may be granted an
exception at the discretion of the professor. 

2. Do not leave the room/disconnect the computer during the lecture: Students are not allowed to
leave the room during lectures. If a student leaves the room during lectures or disconnects from
remote synchronous lectures for more than five minutes, he/she will not be allowed to re-enter and,
therefore, will be marked as “Absent”. Only students that notify that they have a special reason to
leave the session early may be granted an exception at the discretion of the professor. 

3. Do not engage in side conversation. As a sign of respect toward the person presenting the
lecture (the teacher as well as fellow students), side conversations are not allowed. If you have a
question, raise your hand and ask it. If you do not want to ask it during the lecture, feel free to
approach your teacher after class. If a student is disrupting the flow of the lecture, he/she will be
asked to leave the classroom and, consequently, will be marked as “Absent”. 

4. Use your laptop for course-related purposes only. The use of laptops during lectures must be
authorized by the professor. The use of Social Media or accessing any type of content not related
to the lecture is penalized. The student will be asked to leave the room and, consequently, will be
marked as “Absent”. 
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5. No cellular phones: IE University implements a “Phone-free Classroom” policy and, therefore, the
use of phones, tablets, etc. is forbidden inside the classroom. Failing to abide by this rule entails
expulsion from the room and will be counted as one absence. If the cellular phone is the device
used for a synchronous remote lecture, it should only be used for lecture-related activities.

6. Escalation policy: 1/3/5. Items 4, 5, and 6 above entail expulsion from the classroom and the
consequent marking of the student as “Absent.” IE University implements an “escalation policy”:
The first time a student is asked to leave the room for disciplinary reasons (as per items 4, 5, and 6
above), the student will incur one absence, the second time it will count as three absences, and
from the third time onward, any expulsion from the classroom due to disciplinary issues will entail 5
absences.

Academic Integrity

Unless you are specifically instructed to work with other students in a group, all of your
assignments, papers, projects, presentations, and any work I assign must reflect your own work
and thinking. 

What is academic integrity? When you do the right thing even though no one is watching. The core
values of integrity, both academic and otherwise include: honesty, fairness, respect, responsibility,
and trust. Academic Integrity requires that all students within Instituto de Empresa (IE) act in
accordance with these values in the conduct of their academic work, and that they follow the rules
and regulations concerning the accepted conduct, practices and procedures of academic research
and writing. Academic Integrity violations are defined as Cheating, 

Plagiarism or other violations of academic ethics. 
Cheating and plagiarism are very serious offenses governed by the IE student code of conduct. Any
student found cheating or plagiarizing on any assignment or component of this course will at a
minimum receive a “0” on the affected assignment. Moreover, the student will also be referred to
the University Judicial System for further action. Additional penalties could include a note on your
transcript, failing the class, or expulsion from the university. 

It is important to note that, while the list below is comprehensive, it should not be considered
exhaustive.

Cheating includes:

    a. An act or attempt to give, receive, share, or utilize unauthorized information or unauthorized
assistance at any time for assignments, papers, projects, presentations, tests or examinations.
Students are permitted to mentor and/or assist other students with assignments by providing insight
and/or advice. However, students must not allow other students to copy their work, nor will students
be permitted to copy the work of other students. Students must acknowledge when they have
received assistance from others.

    b. Failure to follow rules on assignments, papers, projects, presentations, tests or examinations
as provided by the course professor and/or as stipulated by IE. 

    c. Unauthorized co-operation or collaboration.

    d. Tampering with official documents, including electronic records.

    e. The impersonation of a student on presentations, exercises, tests or an examination. This
includes logging onto any electronic course management tool or program (e.g. Black Board, etc.)
using someone else’s login and password.

Plagiarism includes:

    a. Using the work of others and attempting to present it as your own. For example, using phrases
or passages from books, articles, newspapers, or the internet and not referencing them properly in
your document. This includes using information from others without citing it, misrepresentation of
cited work, and misuse of quotation marks.
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    b. Submitting an assignment or paper that is highly similar to what someone else has written (i.e.,
minimal changes in wording, or where the sentences are similar, but in a different order). 

    c. You don’t have to commit “word for word” copying to plagiarize – you can also plagiarize if you
turn in something that is “thought for thought” the same as someone else.

Other violations of academic ethics include:

    a. Not acknowledging that your work or any part thereof has been submitted for credit elsewhere.

    b. Misleading or false statements regarding work completed.

    c. Knowingly aiding or abetting anyone in committing any form of an Academic Integrity violation.

Other practical information 

Assignments – I know that things can happen unexpectedly and it is impossible to prepare in
advance for everything that life throws at you. For this reason, I will grant each student a 24 hour
grace period on ONE assignment (except the group project) during the course of the semester. For
all other late assignments, your grade will drop 2 points out of 10 each day or fraction that it is late.

Attendance – Attendance is mandatory. Missing more than 5 class sessions will result in an
automatic fail of the course. If you are unable to make it to a session, I appreciate an email letting
me know, but absences will only be excused for extraordinary circumstances and with valid
evidence documenting your absence.

I’d also like to remind you that attendance is not just about showing up, it is about being an active
listener and contributor to class discussion. Please come to class on time, with questions and
opinions about the readings and lectures. I will plan the sessions to be active and engaging, but this
format only works well if you are present, both physically and mentally. I have zero tolerance for
lateness, disrespect of me or your peers or unruliness. I will ask students who do not come to class
prepared to be active and engaged to leave the classroom. These students will be marked as
absent. For asynchronous sessions, attendance will be assessed depending on your participation in
group discussion forums and/or submission of the deliverables for that session.

 

Per University Policy:

Each student has 4 chances to pass any given course over two consecutive academic years
(regular period and July retake period). Failure to pass students who do not comply with the 70%
attendance rule during the semester will lose their 1st and 2nd chance, and go directly to the 3rd
one (they will need to enroll again in this course next academic year). Grading for retakes will be
subject to the following rules:

    •Students who failed the subject in the first regular period will have to do a retake in July (except
those not complying with attendance rules who are banned from this possibility and must
automatically re-enroll the following year).

    •Dates and location of the July retakes will be posted in advance and will not be changed under

any circumstances. Please take this into consideration when planning your summer. In the event
that you decide to skip the opportunity to re-sit for an exam during the re-take period, you will need
to enroll in the course again for the following academic year and pay for the corresponding costs.

    •The maximum grade that a student may obtain in the re-take exam is 8 out of 10.

    •Students in the 3rd call will be required to attend 50% of the classes. If there is a schedule
overlap, a different option will be discussed with the professor in order to pass the subject.

    •Students failing more than 18 ECTS credits after the June-July re-sits will be asked to leave

the program.

Students with Special Needs:
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To request academic accommodations due to a disability, please contact Jessica Tollette via email
at: jessica.tollette@ie.edu.   

Student Privacy Statement:

At times, students may disclose personal information through class discussions. It is expected that
all members of the class will respect the privacy of their classmates. This means that the
information disclosed in the class will not be repeated or discussed with other students outside of
the course.

Decisions about Grades:

Decisions about grades are made very carefully, and are final at the end of the course. If you have
questions regarding a certain grade or you would like to receive personal feedback, you must
request a meeting with me to discuss grades on specific assignments before the last session of the
course. Any disputes regarding grades must be resolved before the final session. “Extra credit” or
makeup assignments will only be allowed under extenuating circumstances at the sole discretion of
the course professor. 
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