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Course:  Art and Science of Data Visualization 

Course Description: 

Welcome to the Course “Data Visualization”. This is the 2nd in the CSOD ADVANCED program that 

seeks to empower young adults with the practical skills for today's Digital economy. These courses 

are designed to address competency profiles in Digital literacy and Data skills that have become 

essential for the job markets of today and the future. Participants in this course “The Art and Science 

of Data Visualization”, will acquire the essential practical skills that will equip them with advanced data 

competencies for understanding how visual representations can help in the analysis and understanding 

of large data sets, how to design effective visualizations, and how to create interactive visualizations, 

as an effective tool for sense-making, analysis, insight and communications. Finally, they will be 

prepared to recommend and develop visualizations for a given real world problem. 

This course is broken down into 4 (four) modules namely: 

1. Overview of Data Visualization  

2. Data Visualization Techniques 

3. More Data Visualization Techniques 

4. Pivot Tables and Data Dashboards 

Purpose of the Course: 

In the Digital economy, Data has become a critical and valuable business resource. Data literacy and 

the ability to collect, organise, manage, evaluate and apply Data to various business scenarios and 

activities is rapidly becoming an essential 21st century skill. Given the volume of data that is now 

available, representing this data in a form that can be easily interpreted and digested is the issue 

faced by many decision makers and the required skills to do this are in short supply. This course will 

prepare students to fill this void by introducing them to the fundamentals of Data Visualization, 

describing the techniques used for Data Visualization and demonstrating how these Data Visualizations 

can be combined into effective Dashboards. This will be a “hands-on” course where the students will 

build, justify and evaluate the design of visualizations for real word scenarios.  

Learning Objectives: 

 Demonstrate an understanding of the role of data visualization in data driven decision making 

 Describe the Data Visualization Lifecycle  

 Critically evaluate Data Visualizations, based on their design and use for telling stories using 

the data 

 Create the most effective graphs, charts and maps by using the principles of Data Visualization 

 Evaluate the opportunities for data visualization in real world scenarios 

 Apply the effective use of data and visualizations to support improved insight, communications 

and productivity  

 Apply the principles of dashboard design using Data Visualization techniques 

 Apply the appropriate Data Visualization techniques to a given real world scenario 

 

 

Target Audience: 
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The course is targeted to young adults who have reached the end of high school and/or are beginning 
to engage in tertiary education, and who have done the foundation component of the programme.  

Pedagogical Approach: 

Content design employs the following pedagogical strategies, suitable for adult learners and amenable 
to online delivery using web/mobile devices: 

 Adult Learners: allow for student agency and autonomy; being goal-oriented; heavily practical 
content and; structured to leverage the learner’s experience as well as the local community; 

 Retrieval learning: Short, modular content with built-in quizzes and repetitive learner 
assessment in line with content; 

 Alignment: Module Content has been organized in a logical sequence with clear linkages and 
alignment to explicit learning objectives 

 Mastery learning: Modules strive for a progressive, self-paced, directed learning path that 
allows students to achieve incremental mastery of concepts before moving on to the next 

 Enhanced attention and focus: Incorporates text and graphical components to create rich, 
interactive and a much more responsive learner experience 

 Self-Reflection: Modules provide guides that encourage the student to reflect on the learned 
concepts and cognitively apply them to familiar contexts 

Time Required: 

Estimated time to complete each module ranges from 45 – 90 minutes. Additional learning resources 
are provided to enable students to explore more information on the topics covered. 

Programme/Course Assessment:  

The assessment done at the course level is based on both formative and summative assessments, 
and includes: 

1. Progressive in-course assessment (i.e. questions built-into modules) 

 ~ 5-7 questions per module that help students to test and validate their learning and reinforce 
the concepts 

2. Reflection Questions 

 A series of 1 - 2 short answer, open ended questions that encourage the student to reflect on 
the learned concepts and cognitively apply them to familiar contexts 

3. A Quiz administered at the end of each Course 

 More traditional summative tests/evaluations which attempt to draw together and integrate a 
number of elements across the modules in a course 
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Module Outlines:  

Below is a brief description, a list of learning objectives and topics for each module of this course: 

Module 1:   Overview of Data Visualization 

Module Description:  

This module, “An Overview of Data Visualization”, introduces the essentials of Data Visualization 
and seeks to provide an increased awareness of the importance of Data Visualization in the digital 
economy. This is the first module of the course so will provide the learners with the knowledge and 
understanding of what data visualization is about and why it is so important in the age of the digital 
economy. It will provide some insight into the types of decision makers that exist and factors that 
humans consider as a part of their decision making process. This will help to frame the important 
considerations in designing effective visualizations. Finally a process for developing Data 
Visualizations is presented.  

 

Learning Outcomes: 

By the end of the module the learner will be able to: 

1. Define Data Visualization 

2. Describe the two main types of Data Visualization 

3. Describe the Data Visualization Life Cycle 

4. Explain the importance of creating a narrative  

5. Explain the importance of understanding the three levels of user experience for building 

Visualizations. 

6. Describe the important factors of the individual decision maker 

7. Differentiate between the two main types of decision makers 

8. Demonstrate the importance of data encoding 

 

Module Topics: 

1. Overview of Data Visualization 

2. Data Visualization Lifecycle 

3. Creating a Narrative through Data Visualization 

4. Important Factors of Individual Decision Maker 

5. The Art and Science of Data Visualization 

6. Data Encoding  
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Module 2:  Data Visualization Techniques 

Module Description: 

This module, “Data Visualization Techniques”, is the first of two modules designed to expand the 

learner’s knowledge of data and promotes an understanding the various techniques that can be 

used for Data Visualization. This will be a “hands-on’ module so not only will the learner be able to 

describe each of the techniques presented, but importantly will be able to implement the technique 

using Google Sheets. The learners will be prepared to be in a position to compare the various options 

in terms of what they are best suited for. The learner will be further exposed to both the “Science” 

and “Art” of Data Visualization and will be able to appreciate why both are so important in developing 

effective Vizs. Finally, from this the learner will appreciate the distinction between simply showing 

data and telling a story with the data. 

 

Learning Outcomes: 

By the end of the module students will be able to: 

1. Describe the various Data Visualization techniques 

2. Compare and Contrast the various Data Visualization techniques 

3. Choose the technique(s) that are suited to a given real world scenario 

4. Implement the Data Visualization techniques using Google Sheets 

 

Module Topics: 

1. Overview of Data Visualization Techniques 

 Data Visualization tips  

2. Storytelling through Data 

3. Types of Visualization Techniques 

 Tables 

 Pie charts 

4. Data Visualization techniques using Google Sheets 

 Chart Editor 

 Tables 

 Pie charts 

 

 

Module 3:   More Data Visualization Techniques 
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Module Description: 

This module, “More Data Visualization Techniques”, is designed to expand the learner’s knowledge 
of data and promotes a further understanding the various techniques that can be used for Data 
Visualization. The focus will be on three specific techniques: bar charts, line graphs and area charts.  
It is a continuation of Module 2 so will be another “hands-on’ module, so the earner will be exposed 
to the technique itself but as importantly will be able to implement the technique using Google 
Sheets. This will allows learners to be in a position to compare the various Viz options in terms of 
what they are best suited for. 

 

Learning Outcomes: 

By the end of the module students will be able to: 

1. Describe the various Data Visualization techniques 

2. Compare and Contrast the various Data Visualization techniques 

3. Choose the technique(s) that are suited to a given real world scenario 

4. Implement the Data Visualization techniques using Google Sheets 

 

 

Module Topics: 

1. Types of Visualization Techniques - continued. 

 Bar charts 

 Line graphs 

 Area charts 

2. Data Visualization techniques using Google Sheets 

 Tables 

 Line graphs 
 Area charts 
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Module 4: Pivot Tables and Data Dashboards 

Module Description: 

This module, “Pivot Tables & Data Dashboards” covers the important issue of how large data sets 
can be summarized and presented to the end user through Pivot Tables. This is an essential it is, in 
many cases, more meaningful for the Data Viz techniques to be applied to the summarized rather 
than the detailed data especially with very large data sets. This is another hands-on session so the 
learner will apply Pivot Tables to a data set using Google Sheets.  Finally, this module exposes the 
learner to the design of dashboards – these dashboards are essential for story telling as they allow 
for the combination of various Vizs in one space that provides the complete picture for the decision 
maker.   

 

Learning Outcomes: 

By the end of the module students will be able to: 

1. Describe Pivot Tables 

2. Recommend possible Pivot Tables given a specific data set 

3. Create Pivot Tables using Google Sheets 

4. Describe Dashboards 

5. Understand some common mistake in designing dashboards 

6. Recommend a dashboard design using the Data Viz techniques covered in the previous 
modules 

 

Module Topics: 

1. Pivot Tables 

2. Creating Pivot Tables using Google Sheets 

3. Applying Data Viz techniques to Pivot Tables 

4. Designing Data Dashboards  

 

Conclusion: 

This course consists of 4 modules which, when done successfully, ensures the young adult learners 
are equipped with the practical knowledge and skills for today's Digital economy. Students will acquire 
the essential practical skills that will equip them with advanced data competencies for Data 
Visualization - such as Data Visualization Techniques, Dashboard Design and Data Visualization Tools.  
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