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1 Management Summary 

This document is deliverable O2-T3 "Trainer Handbook”, as described in the ARIS 

Application Form. The main precedents of this report are the deliverables O1-T4 

"Definition of ARIS learning outcomes" [1] and O2-T1 “Definition of learning 

units” [2]. The O2-T1 includes the slide sets components of the learning material, 

the lectures notes, the training exercises and the case studies. 

The main purpose of this report is to provide guidelines for trainers which will help 

them achieve the training goals. This document includes the trainer’s guidelines on 

how to use the training material (slides, videos, case studies and exercises) to 

maximize the learning outcomes achievement, a short methodology and instructions 

on how to facilitate the remote training making use of MOOC’s supported tools. 

2 Introductory notes 

2.1 Rationale of ARIS 

The growing penetration of AI technology across the major sectors of the EU economy 

is increasing the need of up-skilling ICT professionals so that they are able to 

understand and work on AI applications.  

The purpose of the ARIS project is to address this challenge by delivering a modular 

curriculum and Open Educational Resources (OERs) on AI technology and practical 

applications, enhancing the relevance of VET provision for ICT professionals to suit 

their skills with cutting-edge ICT innovations and enhancing employment. 

 

2.2 What is MOOC/VOOC ? 

Massive Open Online Courses (MOOCs) are free online courses in different disciplines 

and fields of study, organised around an open, publicly-shared curriculum, available 

for anyone to enrol. MOOCs provide an affordable and flexible way to acquire new 

skills, foster personal development and career advancement though informal quality 

educational experiences at scale. 
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A VOOC, as compared to MOOCs, has a vocational focus. It provides targeted, bit-

size training opportunities to particular occupational groups that need to upgrade 

their skills and keep pace with the developments in their field (such as ICT 

professionals). VOOCs are designed to fill occupational skills needs/gaps with flexible, 

modular and interactive e-learning offerings that take into account VET teaching and 

learning particularities, and can be adapted to participants’ individual needs and 

training priorities. The term “VOOC” was first coined by the European Commission 

within the call for sector skills alliances (Applicants’ guidelines - 04/2017). 

The ARIS Vocational Open Online Course (VOOC) acts as the main delivery method 

for the ARIS curriculum. It reflects the structure of the developed curriculum, as 

organised around learning units and lessons, and comprises the project’s training 

courseware. 

2.3 Overview of the ARIS VOOC Curriculum 

The following table (Table 1) shows the breakdown of the four learning units in 

terms of lessons. Each learning unit contains theoretical lectures, practical work and 

individual assignment parts. The duration of these parts is shown also in Table 1. 

 

Learning Units Lessons Duration 

Foundations of 
Artificial 
Intelligence 

Lesson 1 Scope of AI Total: 22 hours 
Theory: 13,5 hours 

Practice: 8,5 hours 

Lesson 2 Problem Solving 

Lesson 3 Knowledge Representation 

Lesson 4 Machine Learning 

Lesson 5 Applications 

Lesson 6 Ethical Implications 

Machine 
Learning 

Lesson 1 Introduction to ML Total: 12 hours 
Theory: 9 hours 

Practice: 3 hours 

 

Lesson 2 Languages and Resources 

Lesson 3 Data Transformation and Visualization 

Lesson 4 Supervised Linear ML 

Lesson 5 Supervised Non Linear ML 

Lesson 6 Unsupervised ML 

Neural Networks 
and Deep 
Learning 

Lesson 1 Brain origin and element of neural networks Total: 12 hours 
Theory: 9 hours Lesson 2 Simple perceptrons and supervised learning 

Lesson 3 Multilayer perceptrons and Keras 
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Lesson 4 Deep learning for image classification: 
Convolutional neural networks 

Practice: 3 hours 

Lesson 5 Different CNNs for image classification 

Lesson 6 Real-time object localization with YOLO models 

AI for solving 
real-life 
problems 

Lesson 1 World embedding and Text classification Total: 12 hours 
Theory: 9 hours 

Practice: 3 hours 
Lesson 2 Neural networks for NLP and libraries 

Lesson 3 New approaches, applications, open problems 

Lesson 4 Big Data: Problems, core techniques and 
introduction to Hadoop and Spark 

Lesson 5 Spark Big Data Processing 

Lesson 6 Cloud computing and machine learning With 
PySpark 

  Total: 58 hours 
Theory: 40,5 hours 

Practice:17,5 hours 

Table 1: The Learning Units of ARIS VOOC and their related lessons  

 

2.4 Recommended Learner’s Background 

Target groups of learners include : 

- ICT professionals employed in companies building and offering AI technology, 

who have some experience in AI technology and wish to improve themselves 

by taking suggested course;  

- I-VET students aspiring to get employed as AI application developers; 

- project managers who need to understand the need for different AI 

applications and implications of AI technology in the key sectors of economy. 

2.5 Structure of the Trainer Handbook 

The Trainer handbook is organized as follows : 

- Section 3 gives the detailed instructions to access to the ARIS Online Course. 

It explains how to create an account and to customize the user profile  

- Section 4 provides useful recommendations for the trainer in order to organize 

the course. These include the activities to perform before the course, during 

the course, and after the course. 

- Section 5 gives the essential practices in order to facilitate the ARIS VOOC. 
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- Sections  6, 7, 8 and 9 give the detailed lesson plans for each of the lessons 

of the four learning units of ARIS. These plans are helpful for the trainer in 

order to teach the content in an efficient way and to engage and motivate the 

participants.  
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3 Access to the ARIS Vocational Open Online Course (VOOC) 

3.1 OpenLearning 

The “ARIS” online course is hosted on OpenLearning (www.openlearning.com); an 

online learning platform that allows individual educators (e.g., individual trainers, 

universities, colleges, consortia and public institutions) to create and deliver Massive 

Open Online Courses (MOOCs) in a wide range of disciplines and subjects. 

OpenLearning gives anyone the opportunity to offer truly interactive instruction 

without the need to write any code. Learning activities are combined with social 

mechanisms and facilitation/monitoring tools that allows to create engaging online 

learning experiences. The platform is designed to provide a community-based 

learning environment in which learners are actively involved in learning process 

and feel empowered, passionate communities of practice flourish, and deep 

learning experiences are fostered through carefully designed and interactive 

courses.  

 

OpenLearning provides a wide range of authoring tools to make the process of 

learning easier and more entertaining (e.g., auto-assessment, blog, discussion 

forum). Courses are structured into (individual) learning modules that are populated 

with text, images, videos, presentations, infographics, and exercises that essentially 
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enhance the learning process and enable students to evaluate their knowledge and 

skill acquisition. OpenLearning employs a social media workflow with built-in 

galleries, announcements, wikis, blog pages, and discussion spaces to encourage 

commenting and liking throughout students’ learning journey. These tools aim to 

support interaction with peers and facilitators and ultimately foster a community of 

collaborative learners. The platform also supports content in different languages. 

Finally, to support flexible and ubiquitous learning, all courses are compatible with 

mobile devices such as laptops, smart phones and tablets. 

 
OpenLearning forms a global educational community with (as of February 2021):  

 2.63 million learners 

 270 Higher Education (accredited) courses  

 143 institutions 

 3,602 private courses 

Features, functionalities and tools 

 No limitation on who can publish 

 No restriction on language to use 

 Content under open license  

 Self-paced learning 

 Modular learning  

 Learning activities that can be 
sequenced 

 24/7 access to material and course 
content 

 Versatile interactive tools (widgets) 

 Automated assessment 

 Self-assessment 

 Notifications 

 Comments thread on each page 

 Discussion forum Blog  

 Online chat 

 Social media connections 

 Groups of learners 

 Badges 

 Certification 

 Progress monitoring 

 Learning Analytics 
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ARIS VOOC landing page 
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3.2 Minimum system requirements 

This section presents the minimum system requirements for using OpenLearning (as 

of February 2021). These requirements may change over time, following future 

programming improvements or amendments. 

Operating systems  

Currently, authoring is only available on desktops. Learning is supported on desktops 

and mobile devices running Android and iOS. It is recommended to use the newest 

version of any software, when possible. 

- Desktop: Windows 10, MacOS Mojave and above 

- Mobile devices (via OpenLearning application): 

Android 4.1 and above, iOS 9 and above 

Internet browsers 

OpenLearning runs on the following browsers: 

- Chrome (recommended) 

- 32bit version of Chrome v80 and above 

- Firefox Mozilla v54 and above 

- Microsoft Edge 86 and above 

- Safari v13 and above 

- MS Internet Explorer is not recommended 

Internet requirements 

At minimum a broadband connection (256 Kbit/sec or faster—this buffering will 

allow you to view videos and online presentations), USB wireless modem, ADSL, 

T1/T2, fibre optic or cable.  

For more information on minimum system requirements, please visit: 

https://help.openlearning.com/t/y7grg4/minimum-system-requirements-for-maximising-

your-openlearning-experience  
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3.3 Creating an account on OpenLearning 

All users (both educators and learners) on OpenLearning need to create a user profile 

so as to get access to available courses and authoring tools. To create a new profile 

account, users have to enter their full name, a valid e-mail address to use as the 

login and a profile name. The latter will be the name displayed on the platform. There 

is also the option for users to sign up using their Facebook profile.  

To sign up, an account password is also required. It is recommended that users 

should create a strong password that will include a mix of uppercase letters, 

lowercase letters, numbers, and symbols to prevent unauthorised access and keep 

their profile secure.  

 
 

To create a user profile: 

1. Go to www.openlearning.com and click on the “Sign up” link next to the “Log 

in” button. 

2. The sign up form must be filled in with all the required information. 

3. Enter your full name, your profile name and a valid e-mail address to use as 

the login for OpenLearning. 
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4. Create a user password. The user password must contain at least six 

characters. 

5. Click on “Create my account”. 

6. To get started, you need to verify your email address by clicking on the 

relevant link in the email you will receive upon submitting the sign-up form.   

3.4 How to customise your profile 

Users can easily customise their profile on the platform by selecting unique profile 

images, changing their display name and primary email address, adding location and 

time zone, as well as additional email addresses, and by providing 

biographical/personal information in the “About” section.  

How to edit your profile 

1. Select “Account Settings” from the drop down menu to access your profile 
summary.  
 

2. You will be able to edit your profile image, display name, primary email address, 
time zone and other personal features. Click into any of these areas and make 
your changes. You can easily change your email address and reset your password.  

 



 

 

 

 

 16

 

3. To edit your biographical information, you need to go to the “My profile” section 
from the drop-down menu to access your profile summary and write a small 
paragraph about yourself. Keep in mind that when you create courses, some of 
your biographical information will automatically display on the course summary 
page. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

 

 

 17

3.5 How to navigate within the ARIS VOOC 

The tabs on the left side bar will facilitate users to navigate through the online course. 

The course contains a homepage that introduces learners to the course and provides 

basic details that make learners feel welcomed, the syllabus page presenting course 

structure and learning outcomes, the welcome activity to break the ice, where 

each learner can introduce themselves to the other participants thereby creating a 

sense of community and increasing interaction, the learning units section that 

determines the major topics and materials students need to study to achieve learning 

outcomes, the announcement section in which facilitators post important 

messages relate to the course content and schedule, aiming also through 

motivational messages to increase students’ engagement and activity, and the 

student area (discussion forums) where learners can interact with their peers, 

share files and views and post anything they think it is interesting and relevant to 

the course subject.  

 



 

 

 

 

 18

 
Learners can navigate within the 4 learning units (modules) using the left-hand 
navigation bar and selecting the chapter they want to review and study.  
 

 
 

Learning units are further broken down into lessons. Lessons, in turn, are structured 

into 4 sub-sections: a) learning material, b) case studies, c) exercises, and d) quiz. 

Once you click the title of a particular learning unit, the sub-sections will be 

automatically displayed. Users need to click on one of the section headers (displayed) 

to jump to that part of the module.  
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4 Organization of teaching using the ARIS VOOC 

The incorporation of VOOCs as a way of teaching/learning in the environment of 

connectivism involves not only the overcrowding of students but also the emergence 

of new professional roles, trying to somehow mitigate the absence of existing custom 

tutorial attention in traditional distance learning courses and somehow achieve 

greater empathy with the students so that you are not alone "institutionally". 

 

These new figures can highlight emerging among others, two in particular: curators 

(MOOC content developers) and facilitators (learning MOOC's supporters). In this 

guide we'll try to help you become excellent "facilitators". 

In this section, we propose some recommendations that will help teachers and, 

consequently, learners to make the most of a MOOC experience. 
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4.1 Before the MOOC starts 

When someone is thinking about participating in a MOOC, the first question they 

should ask themselves is this: “Is this the right MOOC for me?”. 

The MOOCs may have prerequisites, the content may be too basic, or it may not be 

of interest to the individual. 

 

4.1.1 Review the MOOC website 

The MOOC website contains the prerequisites, participation guidelines, information 

on the course structure, the topics, and course resources. Review these prior to 

starting the course in order to get a better idea of how the MOOC is structured and 

to figure out how much time to spend. If a learner doesn’t meet all prerequisites, 

shouldn’t discourage them; there are Facilitator MOOC and subject matter experts 

participating who help to learning and they can give answers and explanations. 

 

4.1.2 Read the lesson plans 

The lesson plans are concise guides that include in a crisp, tightly-focused format the 

essential technical knowledge that is necessary for the learning experience to 

succeed. For each lesson in the four learning units of the ARIS Course, a plan is 

available. Prior to the start of the course, read the plans for the lessons you are 

willing to teach. 

 

ITEM CONTENT 
Setting Online or in classroom or both. 

Duration: Estimated duration for classroom and online 

session, split into lecture and practice/individual 

work. 

Lesson beginning: What meaningful activity will learners complete as 

soon as they enter the classroom or when starting 

learning online? 
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Engage/motivation: How could learners’ interest be sparked?  Is there a 

prior knowledge that should be tapped?  Is there 

vocabulary that must be cleared?  Is there 

brainstorming that students need to complete 

before the lesson begins? 

Main concepts or messages 

that need to be 

emphasized 

List the key concepts or ideas that should be 

stressed by the teacher to make sure they are 

understood by the learners. 

Whole group instructions: In classroom: Focus lessons (explicit teaching 

/modeling, strategy demonstration, shared reading, 

shared writing, discussion,  writing process. 

Evaluate 

understanding/assessment: 
How will trainer know if learners have achieved 

lesson’s objective?  

Closing activities: How will trainer tie up loose ends, reinforce/revisit 

the objective and connect the lesson to the learning 

unit? 

Resources: What does trainer need in order to teach the 

lesson? (Computer Lab, Equipment) 

Table 2: Items of lesson plans 

 

4.1.3 Consider time 

In addition to prerequisites, it is important suggest to the learners to consider the 

time requirements. If someone doesn’t have the time, perhaps attending every week 

of the MOOC isn’t what that learner should focus on. In MOOCs, like in other 

experiences in life, what someone learns is based on how much effort they put into 

it. Individuals will have a richer experience if they can contribute throughout the 

course and if they interact with other participants; however, if even if someone is too 

busy, then they can still have a worthwhile MOOC experience by selecting the specific 

topics where are of most interest to them. Those who try to do everything, and who 

don’t have enough time, are apt to only engage with the content and fellow 

participants in a peripheral way. If you wish to have a deeper learning experience, 
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then choose the topics of greatest interest and set aside the time to investigate and 

contribute. 

 

4.1.4 Format and technology MOOC 

Before the MOOC starts, the facilitator MOOC recommends the interested person to 

take some time to become familiar with the technology they will use. This will allow 

the participant to focus his or her MOOC time on the content and on interacting with 

other participants, rather than fiddling with the delivery technologies the course uses. 

 

4.2 During the MOOC 

During the MOOC, the facilitator should introduce himself first. He should present the 

context and the objectives of the lesson. When teaching the content, he must solicit 

the students to participate to the discussion forum. The next section, section 5, gives 

more practical recommendations on how to facilitate the ARIS VOOC.  

 

4.3 Post-MOOC: stay connected! 

Even when the MOOC is over, the learning doesn’t have to stop!  The Facilitators 

must always suggest to people who introduced themselves probably shared with the 

group their blog, Twitter, and LinkedIn addresses to continue contact. Chances are 

that they are still thinking about the topics and materials discussed in the MOOC. 

They may even be posting their reflections on the completion of the MOOC. Others 

may have already connected with these individuals on Twitter, LinkedIn, and their 

blogs while the MOOC was in session, so keeping up with what they write, and 

commenting back on those posts, isn’t going to be much of an issue. It is good to 

connect while everyone’s contributions to the MOOC are still familiar. Thus, any new 

developments and news on the topic of the MOOC will be available to everyone in 

their network through the magic that is RSS. Since participants commonly blog for 

some time about the MOOC discussion topics, and chances are high that other 
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participants are following their blogs, they are also contributing to the knowledge 

creation of a large group as well! 

 

Finally, now that the MOOC is over, participants likely have more free time for 

collaboration. They can reach out to some fellow MOOC participants who have similar 

ideas to theirs. An ad-hoc working group would be simple to organize to explore 

topics of mutual interest. These topics may be research-based or practice-based. The 

point is that there are probably professionals out there who are thinking of things to 

work on based on their MOOC experiences, but it would be easier to accomplish with 

a small group of like-minded individuals than working on solving the problem on their 

own. Through extended practice and collaboration come greater opportunities. 

5 How to facilitate the ARIS VOOC 

The ARIS VOOC employs a learner-entered and personalised learning approach that 

places the learner at the heart of learning activities and educational process. Learner-

centeredness is an educational approach that leads to high motivation and personal 

commitment to learn, deeper immersion in learning activities, and greater knowledge 

acquisition. In this context, learners can determine their own learning path, formulate 

individual goals, and select educational material and resources that address their 

distinct needs, preferences and expectations.  

When teaching with the use of a VOOC, educators need to abandon their traditional 

role, which is to be the main source of information, and become a facilitator and 

motivator of learning. They should be more focused on the development of skills, 

competences and attributes and on comprehensive feedback, rather than on the 

dissemination of content. In V/MOOCs, the responsibilities of trainers include:  

 Encouraging critical thinking.  

 Fostering self-directed learning and curiosity. 

 Motivating learners to engage in learning activities and collaborative 

mechanisms.  
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In addition, trainers should find ways to create a learning environment that stimulates 

all participants in the virtual classroom, generates deep understanding, and promotes 

collaborative learning throughout the course.  

Consequently, the trainer in ARIS VOOC has to assume the role of facilitator a) 

providing regular and consistent feedback on tasks and exercises delivered by VOOC 

participants, b) encouraging learners to participate in learning activities, c) 

pinpointing learners’ weaknesses and misconceptions, and d) responding to learners’ 

questions and requests.  

5.1 Introduce yourself to the class 

Trainers are encouraged to introduce themselves to the class by presenting a short 

personal bio that demonstrates their educational background and area of expertise. 

From the very beginning, trainers need to set the tone for the course and describe 

their expectations in the virtual classroom. An interesting introduction will effectively 

increase participants’ willingness to experience new learning opportunities and 

develop a sense of connection between trainer and learners. Trainers can prepare a 

welcome video to introduce the course and help learners get used to the format of 

the ARIS VOOC. Introductory videos should answer initial questions and concerns, 

and set the course expectations while assisting in creating a positive first impression. 

 

5.2 Promote online discussions and collaborative learning 

The ARIS VOOC highlights the value of peer assistance and collaborative learning 

through the incorporation of discussion boards, online chat, social media links, and a 

students’ area. The students’ area (i.e. discussion forum) is the place where learners 

can share knowledge and information with other participants, discuss key concepts 

and problems associated with the course, exchange views and opinions with trainers, 

and cooperate with peers to complete tasks and exercises. Trainers should encourage 

learners to participate in the discussion forum by providing incentives (e.g. provision 

of access to additional learning materials and pedagogical resources). Also, trainers 
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need to enhance learners’ motivation by being explicit about expectations and ground 

rules for the online discussion forum, setting the framework for interaction, peer 

collaboration and dialogue. To moderate the forum, the trainer should become a 

facilitator and review the discussions without controlling or intervening in the 

dialogues. When it comes to questions, sometimes it is better to leave time for other 

participants to answer so as to encourage interaction among students.  
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5.3 Establish a communication scheme 

Trainers should establish a well-defined communication scheme to facilitate 

interaction with learners and support learning throughout the course. The platform 

very recently released the “Microsoft Teams Meeting” widget which allows 

educators to engage with their learners in live audio/video meetings via the Microsoft 
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Teams application. This widget enables Course Creator/Administrators, facilitators, 

and learners with an Active Microsoft Teams license, to schedule live audio/video 

meetings; and it enables learners themselves to participate in multimedia equipped 

meetings with fellow learners from within an OpenLearning course. 

In addition, Trainers and Facilitators are encouraged to set/schedule online office 

hours once a week through the announcement section or the online chat, to engage 

in active discussions with learners, and providing assistance and clarifications, where 

needed. Strategic structured communication through regular emails and messages, 

including weekly feedback, announcements, and reminders will assist to maintain the 

engagement and focus of learners on the course experience and enhance the 

perception of a “teaching presence” by participants. Another channel to interact and 

communicate with learners is through the ARIS student area (discussion forum). 

Trainers and facilitators need to monitor and interact in the forum as well. 

 

5.4 Monitor learners’ progress and engagement 

OpenLearning provides several options to monitor learners’ activity throughout the 

course, providing analytics for all students such as enrolment and completion date, 

active time spent in the course, overall progress status, and comments posted in 

discussion boards. This allows facilitators to extract aggregate statistics for the course 

(e.g. dropout rate, engagement, interactivity) and most importantly to identify which 

students lag behind or demonstrate a low engagement so as to take remedial actions 

that increase their willingness to complete the course. For instance, facilitators can 

send reminder messages to students, indicating their progress and encouraging them 

to complete all sections. Another option is to issue badges for students that are 

actively involved in learning activities and have successfully completed work 

assignments and quizzes.  
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5.5 Create a sense of community and encourage interaction between 

students 

The ARIS VOOC features a welcome activity to make learners, to feel welcome right 

from the start of your course and help create a sense of community. The “Welcome 

Activity” acts as an “ice-breaker” inviting students to introduce themselves, share 

interesting information, fostering thus a sense of rapport and collective learning. 

Trainers are highly encouraged to prompt registered students to share a short 

message on the platform and take part in the welcome activity. In this activity, 

students are invited to share some personal (bio) information (e.g. occupation, 

position, areas of interest, hobbies) with the course’s learning community, and post 

a picture from their area (without specifying where it is from), letting their peers to 

guess the exact geographical location.   
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The platform recently released the “chat room” widget; a collaboration and 

communication tool, to bring learners together and engage them in active discussion 

on designated topics. Trainers and facilitators are encouraged create breakaway 

groups of learners at key points in the course so that they can share ideas in real-
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time, work on common projects, and build an open environment of collaboration and 

co-creation. 

5.6 Sharing the course 

There are several options for sharing and disseminating the ARIS VOOC. 

1. You can invite students by email through the platform, as shown in the image below.  

2. You can share the course in social media (FaceBook, Twitter, and LinkedIn).  

3. You can email the link of the course. 

4. You can embed the ARIS VOOC into your own blog or website. 

5. You can submit a request for publishing the course in the platform’s marketplace. 

OpenLearning lists courses that have successfully passed the “OpenLearning” course quality 

review.  

(https://help.openlearning.com/t/63j3nl/1-about-our-course-quality-review-process)  
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5.7 Tips for trainers and facilitators 

1. Facilitate the course and help learners achieve their personal learning 

objectives. 

2. Encourage learners to participate in the “welcome activity” before engaging 

with learning activities.  

3. Login daily to interact with participants and/or monitor course activity.  

4. Monitor learners’ progress and send reminder messages to students indicating 

their progress status and encouraging them to complete all sections.  

5. Moderate learners’ interaction in the ARIS student area and chat rooms, as 

well as the comment threads on each course page.  

6. Respond to learners’ emails, messages and discussion postings within a day.  

7. Prior to ARIS VOOC release date, trainers should proofread the entire course, 

review all educational material, post an introductory announcement (or a 

welcome video), provide contact details, and set online office hours.  

8. Schedule online office hours for learners that will take place once a week via 

the announcement section or the online chat.  

9. Provide regular feedback on tasks and exercises submitted by learners and 

grade assignments (if relevant. Personalised feedback must be provided within 

forty-eight (48) hours after the submission of tasks due date.  

6 Detailed Lesson Plans of Learning Unit 1: Foundations of Artificial 

Intelligence 

These sections give the detailed lesson plans for the Learning Unit 1. These plans aim 

to provide the trainers with a guidance for a successful teaching experience. 

The learning Unit 1 aims to define the essential characteristics of AI. It addresses the 

fundamental features of AI technology and provides a common theoretical 

background regarding the AI landscape. 

This unit is composed of the following lessons: 
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1. Scope of AI 

2. Problem Solving 

3. Knowledge Representation 

4. Machine Learning 

5. AI Applications 

6. Ethical Implications 

After the completion of this unit, the learners should be aware of the scope of Artificial 

Intelligence and its main topics and areas. They should know the main methods for 

problem solving include the machine learning. 

6.1 Lesson plans of the Lesson 1.1. Scope of AI 

This section reviews the target knowledge and skills for Lesson 1.1 “Scope of AI”. 

Then, it gives the trainer's lesson plans. 

5.1.1 Targeted Knowledge and Skills 

Knowledge Skills  

 Definition of Artificial Intelligence 

 Main areas of Artificial intelligence, 
their goals and their scope 

 Explain what are the goals of artificial 
intelligence 

 Define the areas of artificial 
intelligence and their scope 

 Identify the area of an artificial 
intelligence application 

5.1.2 Lesson plans for Lesson 1.1 Scope of AI 

Item Content 
Setting Classroom or Online 

Duration: Online: 2h 

Lecture: 1.5h; practice/individual work 0.5h. 

Lesson beginning Assess the awareness of the group of learners (AI, areas of AI) 

using “Who knows about…” questions. 

Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to define AI and understand its 

scope.   
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- Ensure that participants are able to identify the fundamental 

areas of AI and their scope 

- Ensure that participants understand the relation between ML and 

AI   

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analysing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 

- Individual task: Encourage learners to solve the practical 

exercises and to comment on their findings. 

- Start a new topic in a forum with open questions like “What’s the 

future of AI” or “Is AI the solution for anything?”.   

- Initiate a debate around topics like “What’s the future of AI” or 

“Is AI the solution for anything?”.   

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs; focusing on the essentials of AI 

technology. 

Resources Paper, pencil, board.  If possible, computer classroom for individual 

exercises. 

 

6.2 Lesson plans of the Lesson 1.2. Problem Solving 

This section reviews the target knowledge and skills for Lesson 1.2. “Problem 

Solving”. Then, it gives the trainer's lesson plans. 

5.2.1 Targeted Knowledge and Skills 

Knowledge Skills  

 Definition of a problem in Artificial 
Intelligence 

 Methodologies for automatic problem 
solving, their definition and their 
algorithms 

 Identify the methodology of problem 
solving adequate for an application 

 Identify the elements of a problem 
solving methodology in a problem  

5.2.2 Lesson plans for Lesson 1.2 Problem Solving 

Item Content 

Setting Classroom or Online 
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Duration: Online: 2h 

Lecture: 1.5h; practice/individual work 0.5h. 

Lesson beginning Assess the awareness of the group of learners (Problem solving, 

problem representation) using “Who knows about…” questions. 

Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to define what is a problem and 

their elements.   

- Ensure that participants are able to define and distinguish the 

existing solving problem methodologies in AI  

- Ensure that participants are able to enumerate the elements that 

compose each problem solving methodology 

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analysing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 

- Individual task: Encourage learners to solve the practical 

exercises and to comment on their findings.   

- Start a new topic in a forum with open questions like “What is a 

problem” or “How a problem can be solve by a computer 

program?”.   

- Initiate a debate around topics like “What is a problem” or “How 

a problem can be solve by a computer program?”.   

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs; focusing on the essentials of 

problem solving methodologies. 

Resources Paper, pencil, board.  If possible, computer classroom for individual 

exercises. 

 

6.3 Lesson plans of the Lesson 1.3. Knowledge Representation 

This section reviews the target knowledge and skills for Lesson 1.3. “Knowledge 

Representation”. Then, it gives the trainer's lesson plans. 



 

 

 

 

 35

5.3.1 Targeted Knowledge and Skills 

Knowledge Skills  

 Definition of knowledge and 
information 

 Definitions of the types of knowledge 

 Definition of knowledge 
representation schema 

 Definition and elements of production 
rule systems 

 Definition and elements of structured 
knowledge representation languages 

 Definition and elements of 
representation languages for 
uncertain knowledge 

 Identify the knowledge needed for 
solving problems in an application 
domain 

 Analyze the elements that define the 
knowledge of an application domain 

 Apply the steps an ontology 
development methodology 

 Formalize as rules the decisions taken 
in an application domain of a simple 
problem 

 Analyze the need for the 
representation of uncertainty in an 
application domain 

5.3.2 Lesson plans for Lesson 1.3 Knowledge Representation 

Item Content 

Setting Classroom or Online 

Duration: Online: 2h 

Lecture: 1.5h; practice/individual work 0.5h. 

Lesson beginning Assess the awareness of the group of learners (Knowledge 

representation, ontologies, rules, logic) using “Who knows about…” 

questions. 

Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to define knowledge and 

information 

- Ensure that participants are able to identify the elements of a 

knowledge representation schema 

- Ensure that participants understand the goals and limitations of 

the different knowledge representation schemas in Artificial 

Intelligence 

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analysing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 
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- Individual task: Encourage learners to solve the practical 

exercises and to comment on their findings.  

- Start a new topic in a forum with open questions like “What is 

knowledge” or “How a computer can represent knowledge?”.   

- Initiate a debate around topics like “What is knowledge” or “How 

a computer can represent knowledge?”. 

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs; focusing on the essentials of 

knowledge representation methods. 

Resources Paper, pencil, board.  If possible, computer classroom for individual 

exercises. 

 

6.4 Lesson plans of the Lesson 1.4. Machine Learning 

This section reviews the target knowledge and skills for Lesson 1.4. “Machine 

Learning”. Then, it gives the trainer's lesson plans. 

5.4.1 Targeted Knowledge and Skills 

Knowledge Skills  

 Goals of machine learning algorithms 

 Typology and characteristics of 
machine learning algorithms 

 Methods for supervised machine 
learning 

 Principles of the decision trees 
algorithm 

 Principles of naïve bayes algorithm 

 Explain the different types of machine 
learning algorithms 

 Apply decision trees algorithm to a 
small dataset 

 Apply naïve bayes algorithm to a 
small dataset 

5.4.2 Lesson plans for Lesson 1.4 Machine Learning 

Item Content 
Setting Classroom or Online 

Duration: Online: 2h 

Lecture: 1.5h; practice/individual work 0.5h. 

Lesson beginning Assess the awareness of the group of learners (machine learning, 

supervised learning) using “Who knows about…” questions. 
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Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to define machine learning and 

its goals  

- Ensure that participants are able to differentiate among the 

different types of machine learning algorithms 

- Ensure that participants understand the goals of supervised 

machine learning algorithms   

- Ensure that participants understand the basics of decision trees 

algorithms 

- Ensure that participants understand the basics of naïve bayes 

algorithm 

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analysing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 

- Individual task: Encourage learners to solve the practical 

exercises and to comment on their findings.   

- Start a new topic in a forum with open questions like “how to 

teach a machine to solve new problems?”.   

- Initiate a debate around topics like “how to teach a machine to 

solve new problems?”.   

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs; focusing on the essentials of 

supervised machine learning algorithms. 

Resources Paper, pencil, board.  If possible, computer classroom for individual 

exercises. 

 

6.5 Lesson plans of the Lesson 1.5. AI Applications 

This section reviews the target knowledge and skills for Lesson 1.5. “AI Applications”. 

Then, it gives the trainer's lesson plans. 
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5.5.1 Targeted Knowledge and Skills 

Knowledge Skills  

 Application of Artificial Intelligence  

 Main languages used in Artificial 
Intelligence development and 
applications 

 Analyze the need for artificial 
intelligence in an application or 
domain 

 Identify artificial intelligence areas 
and techniques that can be used for 
solving the elements of an application 
or domain 

5.5.2 Lesson plans for Lesson 1.5 AI Applications 

Item Content 

Setting Classroom or Online 

Duration: Online: 12h 

Lecture: 6h; practice/individual work 6h. 

Lesson beginning Assess the awareness of the group of learners (every day 

applications of Artificial Intelligence) using “Who knows about…” 

questions. 

Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to enumerate current 

applications of artificial intelligence 

- Ensure that participants are able to identify the areas of AI that 

are used in common applications 

- Ensure that participants are able to enumerate languages used in 

the development of artificial intelligence applications   

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analysing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 

- Individual task: Encourage learners to read the use cases and to 

comment on their findings.   

- Start a new topic in a forum with open questions like “What are 

AI applications that you use every day” or “how can impact AI 

your daily work?”.   
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- Initiate a debate around topics like “What are AI applications that 

you use every day” or “how can impact AI your daily work?”.   

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs; focusing on the essentials of AI 

applications. 

Resources Paper, pencil, board.  If possible, computer classroom for individual 

exercises. 

 

6.6 Lesson plans of the Lesson 1.6. Ethical implications 

This section reviews the target knowledge and skills for Lesson 1.6. “Ethical 

implications”. Then, it gives the trainer's lesson plans. 

 

 

5.6.1 Targeted Knowledge and Skills 

Knowledge Skills  

 Ethical Implications of AI systems   Explain the ethical implications of 
developing and deploying an AI 
system 

 Anticipate ethical dilemmas before the 
system is deployed  

5.6.2 Lesson plans for Lesson 1.6 Ethical Implications 

Item Content 

Setting Classroom or Online 

Duration: Online: 2h 

Lecture: 1.5h; practice/individual work 0.5h. 

Lesson beginning Assess the awareness of the group of learners asking them what 

they know about ethical dilemmas. Ask them if they know about 

any company that they believe may behave unethically 

Engage/motivation Use practical examples of technology companies that have been 

accused of being unethical and use this examples to introduce the 

basic vocabulary 
 

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to distinguish legal from ethical 

principles. 
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- Ensure that participants are able to identify an ethical dilemma 

where a non-completely satisfactory course of action exists. 

- Ensure that participants understand the important role of 

engineers to anticipate and report ethical problems in the 

deployment of AI systems 

- Ensure that participants are able to identify the main elements of 

AI systems that are ethically delicate. 

- Ensure that participants understand that a company that 

promotes ethical principles among its workers is beneficial for the 

society 

 

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analyzing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 

- Individual task: encourage learners to solve the exercises and 

answer the multiple choice tests 

- Individual task: Encourage learners to read the use cases and to 

comment on their findings.  Encourage learners to search on 

internet for discussions about the ethics of AI 

- Start a new topic in a forum with open questions like “why 

companies should promote ethical principles?”, “why engineers 

should have deontological codes similar to doctors or lawers? 

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs; 

Resources Paper, pencil, board.  If possible, computer classroom for individual 

exercises. 

 

7 Detailed Lesson Plans of Learning Unit 2: Foundations of Artificial 

Intelligence 

The aim of this learning unit is to master the foundations for Machine Learning. This 

unit teaches how to select the right ML model and to implement it in a given domain. 

This unit is composed of the following lessons: 

1. Introduction to ML 
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2. Languages and Resources 

3. Data Transformation and Visualization 

4. Supervised Linear ML 

5. Supervised Non-Linear ML 

6. Unsupervised ML 

 

After the completion of this unit, the learners should be able to evaluate the feasibility 

of implementing a suitable ML algorithm in a novel domain. They will have the 

required skills to develop a detailed plan to gather the right data, select the right 

algorithm taking advantage of existing resources and conducting a suitable 

validation. 

7.1 Lesson plans of the Lesson 2.1. Introduction to ML 

This section reviews the target knowledge and skills for Lesson 2.1. “Introduction to 

ML”. Then, it gives the trainer's lesson plans. 

6.1.1 Targeted Knowledge and Skills 

Knowledge Skills  

 Goals of machine learning 

 Areas of machine learning 

 Foundations of supervised machine 
learning 

 Evaluation of supervised machine 
learning algorithms  

 Recognize the type of machine 
learning algorithm that is needed for 
solving a problem 

 Identify the type of machine learning 
task that is needed for a problem 

 Identify and enumerate elements than 
can be used for solving a problem 
using machine learning 

6.2.2 Lesson plans for Lesson 2.1 Introduction to ML 

Item Content 

Setting Classroom or Online 

Duration: Online: 2h 

Lecture: 1.5h; practice/individual work 0.5h. 

Lesson beginning Assess the awareness of the group of learners (Machine Learning, 

types of machine learning) using “Who knows about…” questions. 
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Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to define machine learning and 

understand its scope.   

- Ensure that participants are able to identify and define the 

different areas of machine learning 

- Ensure that participants understand the elements and principles 

of supervised learning 

- Ensure that participants understand the strategies for training 

and evaluating machine learning algorithms   

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analysing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 

- Individual task: Encourage learners to solve the practical 

exercises and to comment on their findings.   

- Start a new topic in a forum with open questions like “How a 

machine can learn” or “what is the importance of machines that 

can learn and adapt?”.   

- Initiate a debate around topics like “How a machine can learn” or 

“what is the importance of machines that can learn and adapt?”.   

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs; focusing on the essentials of 

machine learning tasks and its evaluation. 

Resources Paper, pencil, board.  If possible, computer classroom for individual 

exercises. 

 

7.2 Lesson plans of the Lesson 2.2. Languages and Resources 

This section reviews the target knowledge and skills for Lesson 2.2. “Languages and 

Resources”. Then, it gives the trainer's lesson plans. 
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6.2.1 Targeted Knowledge and Skills 

Knowledge Skills  

 Main libraries for data manipulation in 
python 

 Main libraries for machine learning in 
python 

 Main libraries for data visualization 
and results presentation in python 

 Use different libraries for data loading, 
manipulation and visualization 

 Apply simple transformations to a 
dataset 

 Perform different visualizations of a 
dataset 

6.2.2 Lesson plans for Lesson 2.2 Languages and Resources 

Item Content 

Setting Classroom or Online 

Duration: Online: 2h 

Lecture: 1.5h; practice/individual work 0.5h. 

Lesson beginning Assess the awareness of the group of learners (languages for 

machine learning, data manipulation, visualization) using “Who 

knows about…” questions. 

Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to enumerate libraries for data 

manipulation 

- Ensure that participants are able to enumerate libraries for 

machine learning 

- Ensure that participants are able to enumerate libraries for data 

visualization 

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analysing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 

- Individual task: Encourage learners to solve the practical 

exercises and to comment on their findings.   

- Start a new topic in a forum with open questions like “What 

languages do you know for machine learning applications?”.   
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- Initiate a debate around topics like “What languages do you know 

for machine learning applications?”.   

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs; focusing on the essentials of the 

different python libraries for machine learning. 

Resources Paper, pencil, board.  If possible, computer classroom for individual 

exercises. 

 

7.3 Lesson plans of the Lesson 2.3. Data Transformation and Visualization 

This section reviews the target knowledge and skills for Lesson 2.3. “Data 

Transformation and Visualisation”. Then, it gives the trainer's lesson plans. 

 

6.3.1 Targeted Knowledge and Skills 

Knowledge Skills  

 Goals of Dimensionality reduction and 
visualization 

 Principles of Principal Component 
Analysis 

 Principles of Multidimensional Scaling 

 Principles of Locally Linear Embedding 

 Principles of t-Stochastic Neighbour 
Embedding 

 Explore and visualize a dataset 
reducing its dimensionality 

 Apply different dimensionality 
reduction algorithms 

 Analyse the results of a dimensionality 
reduction algorithm 

6.3.2 Lesson plans for Lesson 2.3 Data Transformation and Visualization 

Item Content 
Setting Classroom or Online 

Duration: Online: 2h 

Lecture: 1.5h; practice/individual work 0.5h. 

Lesson beginning Assess the awareness of the group of learners (Visualization, Data 

dimensionality) using “Who knows about…” questions. 

Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   
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Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to understand the purpose of 

dimensionality reduction 

- Ensure that participants are able to identify the different 

algorithms for dimensionality reduction 

- Ensure that participants are able to understand the principles of 

the algorithms for dimensionality reduction   

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analysing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 

- Individual task: Encourage learners to solve the practical 

exercises and to comment on their findings.   

- Start a new topic in a forum with open questions like “What is the 

problem of high dimensional data” or “how can data be 

inspected?”.   

- Initiate a debate around topics like “What is the problem of high 

dimensional data” or “how can data be inspected?”.   

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs; focusing on the essentials of 

dimensionality reduction algorithms. 

Resources Paper, pencil, board.  If possible, computer classroom for individual 

exercises. 

 

7.4 Lesson plans of the Lesson 2.4. Supervised Linear ML 

This section reviews the target knowledge and skills for Lesson 2.4. “Supervised 

Linear ML”. Then, it gives the trainer's lesson plans. 

6.4.1 Targeted Knowledge and Skills 

Knowledge Skills  

 Goals and limitations of supervised 
linear machine learning algorithms 

 Principles of Linear regression 
algorithms 

 Principles of Decision and Regression 
Trees algorithms  

 Generate a training and test set from 
dataset for training a machine 
learning model 

 Adjust the hyper parameters of 
different linear machine learning 
algorithm 
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 Principles of Naïve Bayes algorithm 

 Principles of K-Nearest Neighbours 
algorithm 

 Validate a model using cross 
validation 

 Apply linear machine learning models 
to classification and regression 
problems 

 Analyze and compare the results 
obtained using different linear 
machine learning models 

6.4.2 Lesson plans for Lesson 2.4 Supervised Linear ML 

Item Content 

Setting Classroom or Online 

Duration: Online: 2h 

Lecture: 1,5h; practice/individual work 0.5h. 

Lesson beginning Assess the awareness of the group of learners (linear regression, 

decision trees, naïve bayes) using “Who knows about…” questions. 

Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to identify the different methods 

of supervised linear machine learning 

- Ensure that participants understand the principles of linear 

regression algorithms 

- Ensure that participants understand the principles of decision and 

regression trees algorithms 

- Ensure that participants understand the principles of Naïve Bayes 

algorithms 

- Ensure that participants understand the principles of K-Nearest 

Neighbours algorithm 

-  Start a new topic in a forum with open questions like “What 

makes a machine learning model appropriate for a problem?”.   

- Initiate a debate around topics like “What makes a machine 

learning model appropriate for a problem?”.   

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analysing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 
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- Individual task: Encourage learners to solve the practical 

exercises and to comment on their findings.   

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs; focusing on the essentials of 

linear machine learning algorithms. 

Resources Paper, pencil, board.  If possible, computer classroom for individual 

exercises. 

 

7.5 Lesson plans of the Lesson 2.5. Supervised Non Linear ML 

This section reviews the target knowledge and skills for Lesson 2.5. “Supervised Non 

Linear ML”. Then, it gives the trainer's lesson plans. 

6.5.1 Targeted Knowledge and Skills 

Knowledge Skills  

 Goals and limitations of supervised 
non linear machine learning 
algorithms 

 Principles of Support Vector Machines 

 Principles of Multilayer Perceptrons 

 Principles of Model Ensembles 

 Generate a training and test set from 
dataset for training a machine 
learning model 

 Adjust the hyper parameters of 
different non linear machine learning 
algorithm 

 Validate a model using cross 
validation 

 Apply non linear machine learning 
models to classification and regression 
problems 

 Analyze and compare the results 
obtained using different non linear 
machine learning models 

6.5.2 Lesson plans for Lesson 2.5 Supervised non linear ML 

Item Content 

Setting Classroom or Online 

Duration: Online: 2h 

Lecture: 1.5h; practice/individual work 0.5h. 

Lesson beginning Assess the awareness of the group of learners (non linear methods, 

neural networks) using “Who knows about…” questions. 
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Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to identify the different methods 

of supervised non linear machine learning 

- Ensure that participants understand the principles of Support 

Vector Machines 

- Ensure that participants understand the principles of Multilayer 

Perceptrons 

- Ensure that participants understand the principles of Model 

Ensembles 

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analysing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 

- Individual task: Encourage learners to solve the practical 

exercises and to comment on their findings.   

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs; focusing on the essentials of non 

linear machine learning algorithms 

Resources Paper, pencil, board.  If possible, computer classroom for individual 

exercises. 

 

7.6 Lesson plans of the Lesson 2.6. Unsupervised ML 

This section reviews the target knowledge and skills for Lesson 2.6. “Unsupervised 

ML”. Then, it gives the trainer's lesson plans. 

6.6.1 Targeted Knowledge and Skills 

Knowledge Skills  

 Principles and goals of unsupervised 
learning algorithms 

 Principles of Hierarchical Clustering 
algorithms 

 Principles of K-Means algorithm 

 Apply unsupervised learning 
algorithms to a problem 

 Adjust the hyperparameters of 
unsupervised learning algorithms 



 

 

 

 

 49

 Principles of Gaussian Mixture Models 
algorithms  

 Evaluation of unsupervised machine 
learning algorithms 

 Analyze and compare the results 
obtained using different unsupervised 
learning algorithms 

6.6.2 Lesson plans for Lesson 2.6 Unsupervised ML 

Item Content 
Setting Classroom or Online 

Duration: Online: 2h 

Lecture: 1.5h; practice/individual work 0.5h. 

Lesson beginning Assess the awareness of the group of learners (unsupervised 

learning, clustering) using “Who knows about…” questions. 

Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants understand the goals and principles of 

unsupervised learning algorithms 

- Ensure that participants understand the principles of hierarchical 

clustering algorithms 

- Ensure that participants understand the principles of K-means 

algorithm 

- Ensure that participants understand the principles of Gaussian 

Mixture Models algorithms 

- Ensure that participants understand the principles of 

unsupervised learning validation 

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analysing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 

- Individual task: Encourage learners to solve the practical 

exercises and to comment on their findings.   

- Start a new topic in a forum with open questions like “Why is  

unsupervised learning needed” or “What can be solved using 

unsupervised learning?”.   

- Initiate a debate around topics like “Why is unsupervised learning 

needed” or “What can be solved using unsupervised learning?”.   
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Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs; focusing on the essentials of 

unsupervised learning algorithms. 

Resources Paper, pencil, board.  If possible, computer classroom for individual 

exercises. 
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8 Detailed Lesson Plans of Learning Unit 3: Neural Networks and 

Deep Learning 

The aim of this learning unit is to teach the foundations for Neural Network (NN) and 

Deep Learning (DL). Attendees will acquire the required skills to implement solutions 

using NN and DL algorithms in a given domain. 

This unit is composed of the following lessons: 

1. Brain origin and elements of neural networks 

2. Simple perceptrons and supervised learning 

3. Multilayer perceptrons and Keras 

4. Deep learning for image classification: Convolutional neural networks 

5. Different CNNs for image classification 

6. Real-time object localization with YOLO models 

 

After the completion of this unit, the learners should be able to evaluate the feasibility 

of implementing a suitable NN architecture and DN algorithm in a novel domain 

They should have the required skills to provide expertise on a detailed plan to gather 

the right data, develop the right algorithm taking advantage of existing resources 

and conducting a suitable validation. 

 

8.1 Lesson plans of the Lesson 3.1. Brain origin and elements of neural 

networks 

This section reviews the target knowledge and skills for Lesson 3.1. “Brain origin and 

elements of neural networks”. Then, it gives the trainer's lesson plans. 

7.1.1 Targeted Knowledge and Skills 

Knowledge Skills  

 Goals of machine learning 

 Areas of machine learning 

 Foundations of supervised machine 
learning 

 Recognize the type of machine 
learning algorithm that is needed for 
solving a problem 

 Identify the type of machine learning 
task that is needed for a problem 
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 Evaluation of supervised machine 
learning algorithms 

 Identify and enumerate elements than 
can be used for solving a problem 
using machine learning 

7.1.2 Lesson plans for Lesson 3.1 Brain origin and elements of Neural Networks 

Item Content 

Setting Classroom or Online 

Duration: Online: 2h 

Lecture: 1.5h; practice/individual work 0.5h. 

Lesson beginning Assess the awareness of the group of learners (Machine Learning, 

types of machine learning) using “Who knows about…” questions. 

Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to define machine learning and 

understand its scope.   

- Ensure that participants are able to identify and define the 

different areas of machine learning 

- Ensure that participants understand the elements and principles 

of supervised learning 

- Ensure that participants understand the strategies for training 

and evaluating machine learning algorithms   

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analysing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 

- Individual task: Encourage learners to solve the practical 

exercises and to comment on their findings.   

- Start a new topic in a forum with open questions like “How a 

machine can learn” or “what is the importance of machines that 

can learn and adapt?”.   

- Initiate a debate around topics like “How a machine can learn” or 

“what is the importance of machines that can learn and adapt?”.   

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs; focusing on the essentials of 

machine learning tasks and its evaluation. 
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Resources Paper, pencil, board.  If possible, computer classroom for individual 

exercises. 

 

8.2 Lesson plans of the Lesson 3.2. Simple perceptrons and supervised 

learning 

This section reviews the target knowledge and skills for Lesson 3.2. “Simple 

perceptrons and supervised learning”. Then, it gives the trainer's lesson plans. 

7.2.1 Targeted Knowledge and Skills 

Knowledge Skills  
● Supervised learning processes 

 Simple perceptrons architecture and 
functioning 

● Init a simple perceptron architecture 

 Train a simple perceptron using a 
supervised learning training set to 
solve a classification task  

7.2.2 Lesson plans for Lesson 3.2 Simple perceptrons and supervised learning 

Item Content 

Setting Classroom or Online 

Duration: Online: 2 h 

Lecture: 1,5 h; practice/individual work 0,5 h. 

Lesson beginning Assess the awareness of the group of learners (Artificial neuron, 

Ann architectures) using “Who knows about…” questions. 

Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able toDescribe a supervised learning 

process 

- Ensure that participants are able toDescribe anc code a simple 

perceptron from scratch using python 

- Ensure that participants are able toManage a labelled training set 

to train a simple perceptron to solve a classification task   

Whole group instructions Yes.   
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Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analyzing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 

- Individual task: Encourage learners to read the use cases and to 

comment on their findings.   

- Start a new topic in a forum with open questions like 

“What’s a training epoch” or “what are the differences 

between simple perceptrons and single-layer perceptrons?”.   

- Initiate a debate around topics like “in which real-life processes a 

classification task can be applied?”.   

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs; focusing on the essentials of 

supervised  learning and classification task with perceptrons 

Resources Paper, pencil, board, personal computer for individual exercises. 

 

8.3 Lesson plans of the Lesson 3.3. Multilayer perceptrons and Keras 

This section reviews the target knowledge and skills for Lesson 3.3. “Multilayer 

perceptrons and Keras”. Then, it gives the trainer's lesson plans. 

7.3.1 Targeted Knowledge and Skills 

Knowledge Skills  
● Multilayer Perceptrons and Deep 

neural Networks 
● Deep learning: Backpropagation 

algorithm, Loss functions, Optimizers 
● Multilayer perceptrons (MLPs) 

 Init and train a Multilayer Perceptron 
(MLP) to solve regression and 
classification tasks with Keras  

7.3.2 Lesson plans for Lesson 3.3 Multiplayer perceptrons and Keras 

Item Content 

Setting Classroom or Online 

Duration: Online: 2 h 

Lecture: 1,5 h; practice/individual work 0,5 h. 

Lesson beginning Assess the awareness of the group of learners (simple perceptrons, 

supervised learning processes) using “Who knows about…” 

questions. 
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Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to identify the main processes 

of deep learning ( backpropagation, loss function, optimizers, 

evaluation and test) 

- Ensure that participants are able to understand the advantages of 

using Keras compared to code the perceptron from scratch 

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analyzing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 

- Individual task: Encourage learners to read the use cases and to 

comment on their findings.   

- Start a new topic in a forum with open questions like How the 

back propagation algorithm works? ”.   

- Initiate a debate around topics like “which is the correct loss 

function to be used in a regression task?”.   

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs; focusing on the essentials of 

Multilayer Perceptrons and Keras 

Resources Paper, pencil, board, personal computer for individual exercises. 

 

8.4 Lesson plans of the Lesson 3.4. Deep learning for image classification: 

Convolutional neural networks 

This section reviews the target knowledge and skills for Lesson 3.4. “Deep learning 

for image classification: Convolutional neural networks”. Then, it gives the trainer's 

lesson plans. 

7.4.1 Targeted Knowledge and Skills 

Knowledge Skills  

● Elements of Computer Vision (CV) 

● Convolutional Neural Networks 

● LeNet5: the first CNN. 

● Train CNNs using pre-built keras 
image dataset 
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 MNIST dataset 

7.4.2 Lesson plans for Lesson 3.4 Deep learning for image classifications: convolutional neural networks 

Item Content 

Setting Classroom or Online 

Duration: Online: 2 h 

Lecture: 1,5 h; practice/individual work 0,5 h. 

Lesson beginning Assess the awareness of the group of learners on Deep Learning 

fundamentals, and how to solve classification tasks using “Who 

knows about…” questions. 

Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to understand image data 

- Ensure that participants are able to understand and build a 

convolutional region  

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analyzing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 

- Individual task: Encourage learners to read the use cases and to 

comment on their findings.   

- Start a new topic in a forum with open questions like “What’s a 

convolutional layer” or “which are the main elements of the 

architecture of LeNet5? 

- Initiate a debate around topics like “How it is possible to test the 

results obtained in the training phase?  

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs; focusing on the essentials of 

Convolutional Neural Networks 

Resources Paper, pencil, board, personal computer for individual exercises. 
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8.5 Lesson plans of the Lesson 3.5. Different CNNs for image classification 

This section reviews the target knowledge and skills for Lesson 3.5. “Different CNNs 

for image classification”. Then, it gives the trainer's lesson plans. 

7.5.1 Targeted Knowledge and Skills 

Knowledge Skills  

● Different CNN for image classification. 

● CNN issues and limits. 

● Residual networks (ResNet) 

● R-CNN 

● Fast R-CNN. 

● Faster R-CNN 

 Mask R-CNN. 

● Preprocess images. 

● Predict image class 

● Customise Keras models with transfer 
learning 

7.5.2 Lesson plans for Lesson 3.5 Different CNNs for image classification 

Item Content 

Setting Classroom or Online 

Duration: Online: 2 h 

Lecture: 1,5 h; practice/individual work 0,5 h.. 

Lesson beginning Assess the awareness of the group of learners (Image data, 

Convolutional Neural Networks using “Who knows about…” 

questions. 

Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to define the limits of each 

architectures and how to manage them  

- Ensure that participants are able to point out the advantages of 

massive learning process 

- Ensure that participants understand how to use transfer learning 

processes  

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analyzing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 
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- Individual task: Encourage learners to read the use cases and to 

comment on their findings.   

- Start a new topic in a forum with open questions like “What’s the 

advantage of a transfer learning process” or “which architecture 

to choose for a object segmentation task?  

- Initiate a debate around topics like “How could the R-CNN be 

improved?”.   

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs; focusing on the essentials of the 

evolution of COnvolutional Neural Networks 

Resources Paper, pencil, board, personal computer for individual exercises. 

 

8.6 Lesson plans of the Lesson 3.6. Real-time object localization with 

YOLO models 

This section reviews the target knowledge and skills for Lesson 3.6. “Real-time object 

localization with YOLO models”. Then, it gives the trainer's lesson plans. 

7.6.1 Targeted Knowledge and Skills 

Knowledge Skills  

● Object localization 

● YOLOv1 

● YOLOv2 

 YOLOv3 

 How to manage a Deep Neural 
Networks Object Localization Project 

 

 

7.6.2 Lesson plans for Lesson 3.6 Real-time object localization with YOLO models 

Item Content 
Setting Classroom or Online 

Duration: Online: 2 h 

Lecture: 1,5 h; practice/individual work 0,5 h. 

Lesson beginning Assess the awareness of the group of learners (Elements of 

computer vision, object localization task) using “Who knows 

about…” questions. 
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Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to define differences between 

a classic CNN for image classification and Yolo 

- Ensure that participants are able to identify mechanisms 

underlying Yolo model evolution  

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analyzing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 

- Individual task: Encourage learners to read the use cases and to 

comment on their findings.   

- Start a new topic in a forum with open questions like Which are 

the mechanism underlying the improvements from Yolo v1 

to Yolo v2.   

- Initiate a debate around topics like “Why Yolo Models can be 

used for video real time analysis?”  

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs; focusing on the essentials of real 

time object localization with Yolo models 

Resources Paper, pencil, board, personal computer for individual exercises 
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9 Detailed Lesson plans of the Learning Unit 4: AI for solving real-

life problems 

The aim of this learning unit is to provides the expertise of the hole software 

development cycle of an AI solution. This learning unit provides different case studies 

related to several application domains where AI techniques are applied. 

This unit is composed of the following lessons: 

1. Word embedding and Text classification 

2. Neural networks for NLP and libraries 

3. New approaches, applications, open problems 

4. Big Data: Problems, core techniques and introduction to Hadoop and 

Spark 

5. Spark Big Data Processing 

6. Cloud computing and machine learning With PySpark 

 

After the completion of this unit, the learners should be able to analyse strengths, 

weakness, opportunities and threats of AI solutions for specific industry, mainly on 

those domains where the technology has already been tested and resources can be 

reused.  Learners should have the expertise of the hole software development cycle 

of an AI solution including design, development and validation. 

 

9.1 Lesson plans of the Lesson 4.1. Word embedding and Text 

classification 

This section reviews the target knowledge and skills for Lesson 4.1. “Word embedding 

and Text classification”. Then, it gives the trainer's lesson plans. 

8.1.1 Targeted Knowledge and Skills 

Knowledge Skills  

● Elements of NLP 

● Text classification 

● Supervised ML with a NN  

● Create embedding or find a pre-
trained one 

● Create a dictionary with the word as a 
key and the vector as a value 
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● Words Embeddings 

● Word2vec 

● GloVe 

● Building a Text classification Model 

● Test, evaluate, adjust, save, use the 
Model 

● Collect and label text documents 

● Text Preprocessing (lowercasing, 
Normalization, Noise Removal, 
Tokenisation, Stopword removal, 
Lemmatisation/Stemming) 

 Realise a sentiment classification 

8.1.2 Lesson plans for Lesson 4.1 Word embedding and Text classification 

Item Content 

Setting Classroom or Online 

Duration: Online: 2h 

Lecture: 1,5h; practice/individual work 0.5h. 

Lesson beginning Assess the awareness of the group of learners (Basic Linear Algebra 

 Basic knowledge of Python language) using “Who knows about…” 

questions. 

Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to specify what NLP does, 

understand its scope, understand how it achieves it objectives.   

- Ensure that participants are able to identify the fundamental 

areas of application of NLP. 

- Ensure that participants understand how to perform all the 

fundamental steps in relation to NLP, in particular: preprocessing, 

text embedding, model construction, parameter tuning and 

measure of classification quality. 

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analyzing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 

- Individual task: Encourage learners to read the use cases and to 

comment on their findings.   

- Start a new topic in a forum with open questions like “Which  

operations should be performed for text preprocessing”.   
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- Initiate a debate around topics like: “What are the possible 

applications of NLP?” or “What are the key processes of NLP?”.   

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs, focusing on the essentials of  NLP 

technology, in particular text pre-processing, word embedding and 

text . 

Resources Paper, pencil, board, personal computer for individual exercises 

 

9.2 Lesson plans of the Lesson 4.2. Neural networks for NLP and libraries 

This section reviews the target knowledge and skills for Lesson 4.2. “Neural networks 

for NLP and libraries”. Then, it gives the trainer's lesson plans. 

8.2.1 Targeted Knowledge and Skills 

Knowledge Skills  

● Know the characteristics of the main 
layers used in NLP and how to 
implement them with the most used 
libraries: Scikit-learn, Keras and 
Tensorflow, SPACY, Gensim, Stanford 
CoreNLP, Natural Language Toolkit 
(NLTK) 

● Convolutional Neural Network, 
Recurrent Neural Network and RNN 
variants (LSTM, GRU) for NLP 
problems. 

 Attention Mechanism,  Reinforcement 
Learning, Unsupervised Learning  for 
NLP . 

● Perform basic tensor operation (add, 
matmul, square) and print result, 
shape and data type 

● Tokenization, Stopwords and POS with 
Spacy and NLTK  

● Use the appropriate NLP model based 
on the task to be solved 

 Analysis of web site recensions 

8.2.2 Lesson plans for Lesson 4.2 Neural networks for NLP and libraries 

Item Content 

Setting Classroom or Online 

Duration: Online: 2h 

Lecture: 1,5h; practice/individual work 0,5h. 

Lesson beginning Assess the awareness of the group of learners (Natural Language 

Processing, Neural Networks, Machine Learning) using “Who knows 

about…” questions. 



 

 

 

 

 63

Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to select appropriate NLP Model 

to different tasks  

- Ensure that participants are able to identify the different kinds of 

Neural Networks for NLP (e.g., recurrent, convolutional)  

- Ensure that participants understand the difference between 

Unsupervised Learning models and Reinforcement Learning 

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analyzing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 

- Individual task: encourage learners to read the use cases and to 

comment on their findings.   

- Start a new topic in a forum with open questions like “What’s the 

Tokenization,” ,”How CNN are applied to NLP problems” or “The 

main issue of a Recurrent Neural Network LSTM vs GRU”.   

- Initiate a debate around topics like “Different Tasks and NLP 

models applied”.   

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs; focusing on the essentials of NN 

for NLP.  

Resources Paper, pencil, board, personal computer for individual exercises 

 

9.3 Lesson plans of the Lesson 4.3. New approaches, applications, open 

problems 

This section reviews the target knowledge and skills for Lesson 4.3. “New approaches, 

applications, open problems”. Then, it gives the trainer's lesson plans. 

8.3.1 Targeted Knowledge and Skills 

Knowledge Skills  

● Understand how the latest 
approaches to NLP work 

● Fine tune Transformers, BERT, and 
ELMo in order to built a model for 
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● Character-Based Neural Language 
Model 

● Transformers, BERT, and ELMo 

● Natural language processing 
applications 

 Open problems: risks and ethics 
(exclusion, overgeneralization, 
exposure, dual-use) 

testing if two sentences are 
semantically equivalent or not 

● Automatic word completion 

 Choice of appropriate NLP model for a 
given application 

8.3.2 Lesson plans for Lesson 4.3  New approaches, applications, open problems 

Item Content 

Setting Classroom or Online 

Duration: Online: 2 h 

Lecture: 1,5 h; practice/individual work 0,5 h. 

Lesson beginning Assess the awareness of the group of learners (Fundamentals of 

NLP, Linear Algebra, Python programming) using “Who knows 

about…” questions. 

Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to define and illustrate the new 

approaches of NLP, and understand their scope of application. 

- Ensure that participants are able to identify the fundamental 

applications  of  NLP techniques. 

- Ensure the participants have understood the ethical risks linked 

to NLP applications. 

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analyzing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 

- Individual task: Encourage learners to read the use cases and to 

comment on their findings.   

- Start a new topic in a forum with open questions like “Which are 

the new approaches of NLP” or “What are the main ethic issues of 

NLP techniques?”.   
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- Initiate a debate around topics like “what are the main 

applications of the new NLP approaches”.   

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs, focusing on the essentials of NLP 

new approaches, their applications, ethical issues and open 

problems. 

Resources Paper, pencil, board, personal computer for individual exercises 

 

9.4 Lesson plans of the Lesson 4.4. Big Data: Problems, core techniques 

and introduction to Hadoop and Spark 

This section reviews the target knowledge and skills for Lesson 4.4. “Big Data: 

Problems, core techniques and introduction to Hadoop and Spark”. Then, it gives the 

trainer's lesson plans. 

8.4.1 Targeted Knowledge and Skills 

Knowledge Skills  

● Introduction to big data and big data 
analysis 

● Paradigm of big data 

● Big data value chain  

● Map Reduce Overview 

● Hadoop Framework 

 From Hadoop to Spark 

● Storing and manipulating massive 
datasets 

● Manipulating files in the HDFS 

● Use of the basic functionalities of 
Hadoop 

 Use of the basic functionalities of 
Spark 

8.4.2 Lesson plans for Lesson 4.4  Big Data: Problems, core techniques and introduction to Hadoop and 

Spark 

Item Content 

Setting Classroom or Online 

Duration: Online: 2 h 

Lecture: 1,5 h; practice/individual work 0,5 h. 

Lesson beginning Assess the awareness of the group of learners (Big Data Analysis, 

Spark, Hadoop) using “Who knows about…” questions. 

Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   
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Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to define what Big Data Analysis 

and understand its scope.   

- Ensure that participants know the fundamentals of HDFS and 

YARN 

- Ensure that participants understand how Hadoop is different from 

other parallel computing system 

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analyzing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 

- Individual task: Encourage learners to read the use cases and to 

comment on their findings.   

- Start a new topic in a forum with open questions like “What are 

the main features of Hadoop” or “What are the main uses of 

Spark”.   

- Initiate a debate around topics like “What applications do you 

think can be faced with Big Data Analysis?”.   

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs, focusing on the essentials of Big 

Data Analysis and the tools considered in the lesson (Hadoop, 

Spark, etc.). 

Resources Paper, pencil, board, personal computer for individual exercises 
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9.5 Lesson plans of the Lesson 4.5. Spark Big Data Processing 

This section reviews the target knowledge and skills for Lesson 4.5. “Spark Big Data 

Processing”. Then, it gives the trainer's lesson plans. 

8.5.1 Targeted Knowledge and Skills 

Knowledge Skills  

● Spark Architectures 

● Sparks Components (spark Core, 
SPark SQL, Spark Streaming, 
GraphX, Mllib; Resilient Distributed 
Datasets RDD) 

● Spark Execution modo and Cluster 
Managers (Apache Mesos, 
Kubernetes, Hadoop YARN, Spark 
shell interface, Spark SQL, GraphX) 

 DataFrame Operation in Spark  

● Manipulate processes in Spark DataFrame 

● Given a dataset, write queries using the 
SQL language via Spark SQL 

● Create a GraphFrame from vertex and 
edge DataFrames. 

8.5.2 Lesson plans for Lesson 4.5  Spark Big Data Processing 

Item Content 

Setting Classroom or Online 

Duration: Online: 2 h 

Lecture: 1,5 h; practice/individual work 0,5 h. 

Lesson beginning Assess the awareness of the group of learners (Spark DataFrame, 

Spark SQL) using “Who knows about…” questions. 

Engage/motivation Classroom: Make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to define the Spark architecture 

for data processing.   

- Ensure that participants are able to define the Spark main 

components.   

- Ensure that participants understand the advantages of Sparks 

over other tools 

Whole group instructions Yes.   
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Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analyzing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 

- Individual task: Encourage learners to read the use cases and to 

comment on their findings.   

- Start a new topic in a forum with open questions like “what are 

main features of the Spark architecture?” or “what are the main 

components of Spark?”.   

- Initiate a debate around topics like “What are the major 

challenges posed by the use of the Spark DataFrame”.   

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs, focusing on the essentials of 

Spark for Big Data processing 

Resources Paper, pencil, board, personal computer for individual exercises 

 

9.6 Lesson plans of the Lesson 4.6. Cloud computing and machine learning 

With PySpark 

This section reviews the target knowledge and skills for Lesson 4.6. “Cloud computing 

and machine learning With PySpark”. Then, it gives the trainer's lesson plans. 

8.6.1 Targeted Knowledge and Skills 

Knowledge Skills  

● Cloud Computing  

● Infrastructures as a Service (IAAS) 

● Platform as a Service (PAAS) 

● Software as a Service (SAAS) 

● Databricks 

● Create a Cluster on Databricks 

● Use the fundamentals of Spark for ML 

● Perform regression,  classification, 
and clustering with Spark  

● Use TensorFlow on a Spark driver 
node to fit a neural network on MNIST 
handwritten digit recognition data. 

8.6.2 Lesson plans for Lesson 4.6  Cloud computing and machine learning With PySpark 

Item Content 

Setting Classroom or Online 

Duration: Online: 2 h 

Lecture: 1,5 h; practice/individual work 0,5 h. 
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Lesson beginning Assess the awareness of the group of learners (Cloud computing, 

Databricks) using “Who knows about…” questions. 

Engage/motivation Classroom: make sure the fundamental technical elements are 

understood, use practical examples and ask open questions to 

ensure the basics and the vocabulary are understood.   

Main concepts or 
messages that need to be 
emphasized 

- Ensure that participants are able to define Cloud computing and 

understand its scope.   

- Ensure that participants are able to identify the fundamental 

areas of Cloud Computing (IAAS, PAAS, SAAS). 

- Ensure that participants understand the key concepts such as 

scalability and elasticity. 

Whole group instructions Yes.   

Evaluate 

understanding/assessment 

- Create groups of 3 or 4 individuals, each group analyzing and 

commenting the use case, each learner in a group writing his 

own ideas and sharing them. 

- Individual task: Encourage learners to read the use cases and to 

comment on their findings.   

- Start a new topic in a forum with open questions like “Which 

platforms are used for large scale cloud computing? What are 

hybrid clouds?” 

- Initiate a debate around topics like “What are the main 

advantages of cloud computing? What are some typical pipelines 

in cloud ML?  

Closing activities Summarize the main key elements learned and provide common 

feedback based on learner inputs, focusing on the essentials of 

Cloud computing technology. 

Resources Paper, pencil, board, personal computer for individual exercises 
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ANNEX  I – ARIS VOOC Administration Guide 

This annex provides some administrative HOW-TOs which are useful for course 

administrators.  

I.1 How to modify the ARIS VOOC (as course administrators) 

OpenLearning allows multiple educators to collaborate and create training content in 

real-time, as long as they have a publisher/educator subscription. All courses are 

collaborative by default. However, only administrators are involved in the course 

design and therefore have the right to add new material and resources or edit course 

structure and visual elements. They have maximum permissions within a course and 

access to all tabs (Course Setup, Administer Students, and Assessment). EXELIA, as 

the administrator of the “ARIS” online course, retains the exclusive authority to 

provide editing rights to other users.  

 

How to add course administrators 

1. Go to the “Course Setup” tab in the left navigation. 

2. Click on “Advanced”.  

3. Type in the profile name of the person you want to add. 

4. Click its profile from the drop-down menu to set him/her as an administrator. 
Keep in mind that administrators need to have an active account in the 
platform.   
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I.2 How to add, move and delete learning units  

Learning units enable trainers to define a structured path for progressing through 

content within a course, and allows learners to view content in an intuitive, self-paced 

style. Learning units can be considered as structured collections of learning material 

and resources that learners can move within. Furthermore, learning units can be 

viewed in sequential order or in a modular way if learners decide to follow a personal 

learning path to accommodate individual needs. The sequencing of modules is 

important for students to not only build their topic knowledge in a logical and 

appropriate flow, but also for capturing their interest. This section will provide a step-

by-step guide on how to add, move, and delete learning units in the ARIS VOOC.  

1. To set up a new module, go to Course Setup > Content. Click on the tab "add a 

new module", located at the bottom of the page, and type in the title of the 

module.  
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2. Each chapter (lesson) may consist of multiple sections. To add a section to your 

chapters, simply type in the name of the page you would like to insert.  

 

3. To move a chapter (lesson), hove over the lesson title. A “cross” icon will display. 

Then "grab" the hamburger (cross) icon to the right of the learning unit, and drag 

the module to its new location within the structure and sequence of modules in 

the page (move the module up and down). 

4. To delete a lesson, hover over the module title. An “X” icon will appear next to 

the “edit” tab. Click the “X” to delete the module. 

I.3 How to add content and resources to module sections (pages)  

In OpenLearning, educators may use a wide range of widgets to build modules and 

sections. Widgets are mini JavaScript applications that enable educators to create 

content, import existing educational materials (documents, presentations, images, 

etc.), and create interactive exercises (e.g. online quizzes). Each widget has a 

particular function, such as adding text and videos, importing resources, or creating 
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interactive elements. It goes without saying that the content and resources in the 

course need to be relevant to the learning outcomes, module topics and sections, 

and sequenced in a way that helps students to learn the module topic best. You can 

include a range of resources on a page such as video, presentation, infographic, text, 

embedded articles and audio files. Follow the steps below to add content to module 

sections (pages).  

How to add new content in the ARIS VOOC 

Navigate to the module section (page) you would like to add content and click Edit. 

In the left-hand side bar, there is a range of widgets you can add to your page. Select 

one of the content widgets and drag it into the page. Add the relevant content to the 

widget and customise the settings as required.  

 

How to customise content and resources used in the ARIS VOOC 

Widgets are designed to be flexible and customisable. You can access the properties 

of the widget by clicking on the “Setup” tab.  The box with the available options and 

settings (for this gadget) will be displayed in the page, as shown in the following 

picture. As an example, see the “Video” widget. You can easily add a heading for this 

video, adjust the start/end points, and insert a custom thumbnail to be used as a 

preview image. After you have set the widget’s details/properties, click the “Done” 

tab to save your widget customisations and click “View” to save the page.  
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I.4 How to add facilitators for the ARIS VOOC 

Educators, wishing to use the ARIS VOOC to provide training to construction 

technicians, especially site managers, can only obtain the role of facilitator, upon 

request to the partnership.  

A facilitator is someone who is involved in facilitating the course once it is live and 

accessible to students. Facilitators' primary role is to engage and interact with 

students throughout the course lifecycle. They are not allowed to edit or modify 

course content and have access to the “Administer Students” tab only. They can only 

check students’ enrolments, students’ progress, analytics and potentially marking 

students’ work assignments. 

To add a facilitator, go to “Administer Students” tab in the left navigation, click on 

“General” and type in the profile name of the person you want to add.  

IMPORTANT NOTE: The individuals, wishing to be added as facilitators to the ARIS 
VOOC, need to have an educator subscription on OpenLearning.  

 


