
   
 

 

 

 

Project title: 

Creating knowLedge and skilLs in AddItive Manufacturing 

 

 

 

 

 

 

 

 

 

Reference number: 

2017-3309/591838-EPP-1-2017-1-ES-EPPKA2-SSA 

 

Working Package WP03 

Working Package Leader TWI 

Deliverable 3.3 

Title: Pedagogical kit for trainers in the field 

of Additive Manufacturing 

 

 



Creating knowLedge and skilLs in AddItive Manufacturing   
Reference number: 2017-3309/591838-EPP-1-2017-1-ES-EPPKA2-SSA                                             

Preparation date:  July 28, 2019  Revision: 4 

2 
 

 

Index 

 

Index ............................................................................................................................. 2 

Introduction ................................................................................................................... 4 

1. Use of the pedagogical toolkit ................................................................................ 5 

1.1. Teaching approaches ..................................................................................... 5 

1.2. Learning styles ............................................................................................... 5 

1.3. Teaching tools ................................................................................................ 6 

1.4. Best practice for presentations ....................................................................... 6 

2. Pedagogical toolkit ................................................................................................. 8 

2.1. Tools for trainers in the field of AM ................................................................. 8 

2.1.1. Tools for recording evidence of training ................................................... 8 

2.1.2. Tools for practical tasks ........................................................................... 9 

2.1.3. Attendance certificate .............................................................................. 9 

2.1.4. Standards and reading material ............................................................... 9 

2.1.5. How to write and validate questions ......................................................... 9 

2.1.6. Library of example questions during training .......................................... 11 

2.1.7. Library AM components (CAD files) ....................................................... 11 

2.1.8. Library AM images and videos ............................................................... 11 

2.1.9. Examples AM case studies .................................................................... 12 

2.1.10. Final assessments and interviews ...................................................... 12 

3. Checklist of templates and tools to translate: ....................................................... 12 

4. Summary ............................................................................................................. 12 

5. Annexes .............................................................................................................. 13 

Annex 1.1: Lesson plan template ............................................................................ 13 

Annex 1.2: Lesson plan example............................................................................. 14 

Annex 2.1: Attendance list template ........................................................................ 15 

Annex 2.2: Attendance list example ........................................................................ 16 

Annex 3.1: Evidence of assessment (theory) template ............................................ 17 

Annex 4.1: Evidence of assessment (practical tasks) template................................ 18 

Annex 5.1: Build card template – example .............................................................. 19 

Annex 6.1: Work instruction template ...................................................................... 22 



Creating knowLedge and skilLs in AddItive Manufacturing   
Reference number: 2017-3309/591838-EPP-1-2017-1-ES-EPPKA2-SSA                                             

Preparation date:  July 28, 2019  Revision: 4 

3 
 

Annex 7.1: Case study template .............................................................................. 23 

Annex 8.1: Attendance certificate ............................................................................ 24 

Annex 8.2: Attendance certificate example .............................................................. 25 

Annex 9.1: Training questions library ...................................................................... 26 

Annex 10.1: Case studies AM examples ................................................................. 29 

 

  



Creating knowLedge and skilLs in AddItive Manufacturing   
Reference number: 2017-3309/591838-EPP-1-2017-1-ES-EPPKA2-SSA                                             

Preparation date:  July 28, 2019  Revision: 4 

4 
 

 

Introduction  
 

The main aim of Creating KnowLedge and SkilLs in AddItive Manufacturing (CLLAIM), 

set to address the Manufacturing & Engineering sector, is to develop a brand-new 

International, sector-oriented qualification system and body in Additive Manufacturing 

(AM) through the exchange among EU partners of an innovative training curriculum. 

The pedagogical kit for trainers gathers several pedagogical methodologies, focused on 

work-based learning and learner-centred methods applied to professional qualifications, 

as well as integration of new training materials and exercises, among other tools. 

This document aims to ensure a coherent and homogenised use of the training 

methodologies applied in the courses, among the different countries.  
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1. Use of the pedagogical toolkit 
The information in this document outlines the tools that an AM trainer shall use. Personnel 

involved in AM training shall complete a formal documented train the trainer programme, which 

should contain the following information. 

The term ‘pedagogy’ essentially refers to the processes and relationships of learning and 

teaching. A toolkit aids this by providing the candidate and trainer with a platform to engage in 

these activities, within a subject base.  

1.1. Teaching approaches 
The pedagogical toolkit is designed to offer tools to aid in the learning and teaching process. 

When we look at teaching the subject matter there are several aspects to consider: 

1) Expert: Similar to a coach, experts share knowledge, demonstrate their expertise, 
advise candidates, and provide feedback to improve understanding and promote 
learning. 

2) Formal authority: Authoritative trainers incorporate the traditional lecture format 
and share many of the same characteristics as experts, but with less candidate 
interaction. 

3) Personal model: Incorporates blended teaching styles that match suitable 
techniques with the appropriate learning scenarios and candidates in an adaptive 
format. 

4) Facilitator: Designs participatory learning activities and manages classroom projects 
while providing information and offering feedback to facilitate learning. 

5) Delegator: Organizes group learning, observes candidates, provides consultation, 
and promotes interaction between groups and among individuals to achieve 
learning objectives. 

We have listed these under teaching approaches and every trainer will have aspects of these 

within their teaching styles. There is no single approach in itself that is the best; it will depend 

upon the subject material, information to be conveyed and the candidates’ learning styles. 

1.2. Learning styles 
In addition to the above we also need to consider how candidates prefer to learn. These can be 

listed in seven separate categories: 

1) Visual (spatial): You prefer using pictures, images, and spatial understanding.  

2) Aural (auditory-musical): You prefer using sound and music.  

3) Verbal (linguistic): You prefer using words, both in speech and writing.  

4) Physical (kinaesthetic): You prefer using your body, hands and sense of touch.  

5) Logical (mathematical): You prefer using logic, reasoning and systems.  

6) Social (interpersonal): You prefer to learn in groups or with other people.  

7) Solitary (intrapersonal): You prefer to work alone and use self-study. 
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1.3. Teaching tools 
It is essential to have teaching tools as we have information to impart and we need to ensure 

the candidate reaches a level of competency, including theoretical knowledge as well as practical 

knowledge. We often have a set amount of time in which we need to do this. All of this helps to 

facilitate the learning process. 

Teaching tools can be wide and varied and include: 

 Course material (notes/handouts) 

 Videos 

 Case studies (could be singular or group activities) 

 Additional reading material 

 List of standards 

 Diagrams and flowcharts 

 Animations 

 Images, including CAD files and engineering drawings 

 Written Instructions and procedures 

 Sample questions 

 Practical exercises 

 Blended online learning material, which may include all of the above 

1.4. Best practice for presentations 
When preparing to give a presentation, you want your audience to be engaged and interested 

in the information that you are delivering. Implementing the following practices will improve 

your presentation and audience engagement: 

 Focus on one idea per slide. Avoid too much information in one slide, your slideshow 

will be much more visually appealing if you break your content into multiple slides. 

 Use two or three fonts max. Use only two or three fonts throughout your presentation. 

Consistency is key, and you want to make sure your slides look cohesive and like they 

belong together. 

 Keep it to less than six lines of text. Your slide should not be just a wall of text. Instead, 

be sure to keep it to less than six lines of text at a maximum; ideally fewer.  The content 

included on your slide should be limited to your main talking points and your voice 

should do the rest. Visuals are just as important. 

 Reduce or avoid the use of bullet points. There are other more engaging and visually 

appealing ways to design your presentation slides. Use icons, images, graphs. 

 Create strong contrast. In your audience, you might have people sitting in the back of 

the room, relatively far away from your screen. To make sure they can still see your 

presentation slides, you need to create strong contrast. This means your text should 

easily stand out against your background. 

 Stick to two or three colours. Just like you should use no more than two or three fonts 

throughout your presentation, the same goes for colours. When you start to get four, 

five, six colours into a presentation, it can start to look messy and like the slides do not 
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actually match or go together in the same slideshow. Colours can also be used to link 

ideas or learning points. 

 Add audio and video. One great way to create an interactive presentation is by adding 

audio and video elements to your slides. This helps you take a break from talking and 

can give your presentation another dimension. 

 Stick to one image per slide. For images and photographs, it is best to incorporate just 

one in each slide. There are several different ways to use these images, like as a 

background, an accent photo or with a colour overlay. 

 Use high-quality graphics. Always use high-quality vector graphics that look great no 

matter how big or small they are. Icons and graphics can be an effective way to visually 

represent your words and context and further help your audience understand what 

you’re saying. 

 Use data visualization. Data visualization can include anything from charts and graphs 

to radials and icon charts. It is essentially taking numbers and statistics and showcasing 

them in a visual form so that it's easier for your audience to understand at a glance. 

 Make it interactive. We mentioned about how adding audio and video to your 

presentation slides can help make it interactive. Adding links to your presentation, 

whether between slides or even between elements in a single slide, is a great way to 

create a unique slideshow. You can also put together an interactive quiz by linking 

elements in a single slide. 

 Keep transitions and animations consistent. It is important to keep all transitions and 

animations consistent within your presentation or it can easily overwhelm your 

audience. It is recommended to maintain a single transition and animation type 

throughout your entire slideshow. Avoid the animation of every single one of your 

elements. Let some of them stay static while other, more important elements are 

animated on the screen. 

 Be energetic. Your audience can feel your energy, and if you are standing up at the front 

of the room and speaking through each slide with an unenthusiastic and monotone 

voice, your audience will quickly lose interest. Move around the front of the room or 

use hand motions. 

 Know your audience. Understand who is going to be in your audience—how many 

people, what their backgrounds are. 

 Summarize. Taking time throughout your presentation to summarize what you have 

said so far is a good way to help your audience fully understand the material and 

remember it for the future. Create a summary slide after every main point and/or at the 

end of your presentation to conclude. 

 Regularly update and adapt. To keep your presentation relevant, make sure you 

regularly update and adapt your content to be current and accurate. You can also 

include an area in the footer of your first or last slide with the creation date alongside 

the last date of update so your audience knows it’s being revisited often with updated 

information. 
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2. Pedagogical toolkit 
Due to the current system most equipment manufacturers in AM carry out training for clients 

using their own training course formats based upon the set operation and maintenance of their 

equipment. It is envisaged that manufacturers and training providers could cross-reference their 

syllabus to comply with the ‘CLLAIM AM qualification guideline’ which covers the minimum 

training hours and experience requirements under the different qualification routes: 

1. Standard Route: Conventional classroom training 

2. Blended Learning Route: Cross-cutting Competence Units (theoretical knowledge 

and skills) may be taught using a combination of distance learning and traditional 

classroom or work-based training programs. 

3. Alternative Route: Recognition of Prior Learning (RPL), allows those who already 

have relevant knowledge and skills in a particular job function through formal, 

informal and non-formal means of education to proceed to examination without a 

compulsory attendance of an approved training course or specific Competence Unit. 

2.1. Tools for trainers in the field of AM 
The objective of the pedagogical kit is to provide material and tools for trainers in the field of 

AM. The following list is a guide of the use of these tools: 

2.1.1.  Tools for recording evidence of training 

During the training, the trainer shall record information of attendance and evidence of training 

per candidate as proof of the training provided (theory or practical assessments). A lesson plan 

based on the syllabus shall be produced and made available to candidates. The minimum 

information required for each document and suggested templates are provided in the following 

list: 

 Annex 1.1: Lesson plan template  

 Annex 1.2: Lesson plan example 

 Annex 2.1: Attendance list template 

 Annex 2.2: Attendance list example 

 Annex 3.1: Evidence of assessment (theory) template 

 Annex 4.1: Evidence of assessment (practical tasks) template 
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2.1.2. Tools for practical tasks 

As part of the training, practical exercises are encouraged and clear guidance on the format of 

documents shall be provided. Templates for the different practical tasks that a trainer should 

have available are provided in the following list: 

 Annex 5.1: Build card template – example 

 Annex 6.1: Work instruction template 

 Annex 7.1: Case study template 

2.1.3. Attendance certificate 

An attendance certificate shall be issued to candidates that successfully complete the training. 

A template for attendance certificates and the minimum information that this document shall 

contain is presented in: 

 Annex 8.1: Attendance certificate 

 Annex 8.2: Attendance certificate example. 

2.1.4. Standards and reading material 

The training provider is responsible for creating a list of references to reading material and 

standards relevant to the subject. This list of references shall be up to date and available to 

trainers and candidates. The aim of this is to provide access to resources that facilitate the 

understanding and control of the AM processes. EWF will be in charge of updating these 

resources; contact EWF to access the latest list of standards and reading material. 

2.1.5. How to write and validate questions 

General rules 

A list of general rules to remember when writing multiple choice questions: 

 Use objective questions with only one best answer. 

 Word questions clearly and simply, avoiding double negatives, local 

terminology/slang/Idiomatic terms 

 Test only a single idea in each item. 

 Make sure wrong answers (distractors) are plausible. 

 Make sure the position of the correct answer (e.g., A, B, C, D) varies randomly from 

item to item. 

 Make sure the length of response items is roughly the same for each question. 

 Keep the length of response items short. 

 In multiple choice questions, use positive phrasing in the stem, avoiding words like 

“not” and “except.” If this is unavoidable, highlight the negative words (e.g., “Which 

of the following is NOT an example of…?”). 

 Whenever possible, avoid using “All of the above” and “None of the above” in 

responses.  

 Include questions of different levels of difficulty, to identify knowledge levels of 

candidates. 
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Analysis techniques to validate questions 

Statistical analysis techniques can be used to validate questions. Useful techniques can be:  

 Individual questions (Point Bi-serial or Bi-serial coefficient) 

 Individual examination papers (KR20 – Kuder Richardson's Reliability Coefficient) 

Questioning techniques  

Trainers shall be aware of typical questioning techniques: 

 Clarify thinking, for instance: “Why do you say that?” …. “Could you explain that 

further?”  

 Challenging assumptions, for instance: “Is this always the case? Why do you think 

that this assumption is correct here?” 

 Encourage them to question evidence/data, questions such as: “Why do you say 

that?” or “Is there reason to doubt this evidence?” 

 Viewpoints and perspectives, this challenges the candidates to investigate other 

ways of looking at the same issue, for example: “What is the counter argument 

for…?” or “Did anyone see this another way?” 

 Implications and consequences, given that actions have consequences line of 

questioning may include for instance: “But if that happened, what else would 

result?” or “How does… affect ….?” By investigating this, candidates may analyse 

more carefully before jumping to an opinion. 

 Question the question, just when candidates think they have a valid answer maybe 

ask “Why do you think I asked that question?” or “Why was that question 

important?” 

 

Questions techniques to avoid: 

 Not allowing wait time, for instance: The trainer asks a question and virtually 

answers it in the next sentence, not allowing thinking time. 

 Whilst addressing a class a question is directed to a particular candidate by name, 

others in the class may tend to switch off. 

 Using leading questions that contain the answer, questions such as: “Don’t we all 

agree that additive manufacturing has a great future?” 

 Using affirmative questions such as, “Does everybody understand?” Yes/No, this is 

not a check for understanding 

 Vague redirection, for example after the candidate answers: “That’s not correct, try 

again”, “Where on earth did you get an idea like that?” 

 Using only lower level questions, Try to explore all the levels of Bloom’s Taxonomy 

 Imprecise questioning, for instance, “What does it mean in the procedure?” (Which 

procedure? Which paragraph? Which Statement?) 
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General and application based questions 

The training and exam questions should include ‘general factual’ and ‘application based’ 

questions to ensure that the knowledge of general theory and specific topics for the different 

profiles are used during AM training. 

 

 Example of general factual based questions in AM: 

In AM, what does the abbreviation DED represent? 

a) Digital environment deposition 

b) Digital energy deposition 

c) Drive energy digital 

d) Direct energy deposition  

Answer: d 

 Example of application based question in AM: 

The target part is a titanium honeycomb structure with a wall thickness of 3mm. Due to 

the complexity of the design, post-process surface machining or dressing should be 

minimal. Which of the following AM processes could be suitable? 

a) DED arc or PBF laser 

b) DED laser or PBF laser 

c) DED EB or DED arc only 

d) PBF laser or DED arc only 

Answer: b. 

2.1.6. Library of example questions during training 

The training provider shall produce a library of training questions relevant to the knowledge 

(EXAM QUESTIONS ARE NOT TO BE USED FOR TRAINING) and syllabus required for candidates 

to gain an AM qualification. The training questions shall be produced based on the different 

CLLAIM profiles. The library shall be up to date and reviewed by at least two experts on the field. 

As part of the CLLAIM project, training questions where provided to CLLAIM partners. Annex 9.1: 

Training questions library contains examples of training questions, these examples may be used 

if permissions are granted.  

2.1.7. Library AM components (CAD files) 

The training provider shall provide to trainers and candidates a library of CAD files with examples 

varying in complexity. As part of the CLLAIM project, several CAD files where made available to 

partners. This library may be used if permissions are granted. Contact EWF to access these 

resources. 

2.1.8. Library AM images and videos 

To facilitate the learning process, the trainers shall have examples of both images and video 

footage available from a library created by the training provider. As part of the CLLAIM project, 
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AM videos and images were made available to partners. This library may be used if permissions 

are granted. Contact EWF to access these resources. 

2.1.9. Examples AM case studies  

A number of case studies that can be used to support the learning and thinking process of the 

candidates shall be made available to the trainer by the training provider. As part of the CLLAIM 

project, AM case studies were provided to CLLAIM partners. Annex 10.1: Case studies AM 

examples contains examples of case studies, these examples may be used if permissions are 

granted. 

2.1.10. Final assessments and interviews 

It is recommended to complete the process of training or interviews (in the case of Recognition 

Prior Learning) and then provide a period of time before arranging the final assessment, 

especially when the candidate is completing several competence units. This recommendation is 

to provide enough time to candidates to prepare and avoid extra pressure /stress for the final 

assessment. 

3. Checklist of templates and tools to translate: 
 

In the section of Annexes, this pedagogical kit provides templates of documents that can be 

used as a tool for trainers in the field of AM. If these documents are to be used, they must be 

translated to the appropriate language. 

 This procedure ‘D3.3 – Pedagogical kit for trainers in the field of AM’ 

 Annex 1.1: Lesson plan template 

 Annex 2.1: Attendance list template 

 Annex 3.1: Evidence of assessment (theory) template 

 Annex 4.1: Evidence of assessment (practical tasks) template 

 Annex 5.1: Build card template – example  

 Annex 6.1: Work instruction template 

 Annex 7.1: Case study template 

 Annex 8.1: Attendance certificate 

4. Summary 
The pedagogical kit is constantly evolving and requires updating as the technology evolves and 

changes. Additional templates and learning material should be contributed by all members for 

this purpose. Please note in all cases information given such as CAD files, case studies and 

training questions is for example purposes only and may not reflect the exact operation and 

processes adopted by all members of the CLLAIM project or equipment manufacturers. 
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5. Annexes 

Annex 1.1: Lesson plan template 
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Annex 1.2: Lesson plan example 
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Annex 2.1: Attendance list template 
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Annex 2.2: Attendance list example 
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Annex 3.1: Evidence of assessment (theory) template 
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Annex 4.1: Evidence of assessment (practical tasks) template 
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Annex 5.1: Build card template – example 
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Annex 6.1: Work instruction template 
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Annex 7.1: Case study template 
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Annex 8.1: Attendance certificate 
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Annex 8.2: Attendance certificate example 
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Annex 9.1: Training questions library 
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Annex 10.1: Case studies AM examples 
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