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Abstract 

This document provides detailed information on how teachers are supposed to work with the students 

and apply from a pedagogical perspective the MakeITReal learning intervention in the class. It also 

provides good practice activities that can be implemented in the class. The tools for monitoring the 

learning interventions, documenting feedback, collecting feedback from students and teachers in 

order to evaluate the learning intervention are also described in this document. This report is 

addressed mainly to the teachers that are implementing the MakeITReal learning intervention in the 

class but also to additional teachers, educators, educational practitioners, makers that are interested 

in 3D modeling and printing practices in STEAM education and in applying similar learning 

interventions in their schools in order to boost students’ interest in STEAM.  
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Terms and Glossary  

Extruder Part of the 3D printer that handles the feeding and extruding of the build 

material 

Learning 

intervention 

This term denotes involvement of students and a teacher into a process. 

The latest usually generates experiences and help the students to 

understand a subject, to reflect upon a concept in depth, to build 

knowledge, skill and attitudes. A learning intervention has objectives, 

desired outcomes, methods and results. 

Multipliers Trained students who are peer educators for other students  

Peer learning  Peer learning is a type of collaborative learning that involves students 

working in pairs or small groups to discuss concepts, or find solutions to 

problems. 

Probing questions Probing questions help the students to think about their project/work more 

deeply and more expansively 

Scaffolding The term refers to a variety of instructional techniques used to move 

students progressively toward stronger understanding and, ultimately, 

greater independence in the learning process.  

STEM Science, Technology, Engineering, Maths 

STEAM Science, Technology, Engineering, Arts and Maths 

3D Three dimensional  

3D modeling The creation of a digital representation of an object that has a length, width 

and depth 

3D printing The process for making a physical object from a three-dimensional digital 

object typically by laying down many successive thin layers of a material 
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Chapter 1: Introduction 

MakeITReal project aims at engaging school students (13-17 years old) that demonstrate low 

performance and interest in STEM education and keep distance from STEM related disciplines, in 

three-dimensional object creation following the Maker Movement trend in education, a global drive 

that encourages young people to be creative with technology. 

This report, namely “pilot protocol (O3)”, builds on work carried out previously in the context of O1 

and O2 [1]. O1 engages the reader in all the technical aspects related to the MakeITReal intervention 

that you should take into account [1]. O2 introduces the pedagogical ideas underpinning the learning 

intervention as well as the interdisciplinary projects that can be used in the class. Relevant 

educational resources are also available [1]. 

The pilot protocol (O3) provides guidelines and recommendations on how to carry out the learning 

intervention in real classroom settings and is organised into five sections/chapters. Chapter 2: 

provides an overview of the MakeITReal learning intervention and details the structure of the current 

report. Chapter 2: presents the process of selecting the students, forming the teams and performing 

additional key activities that are important to take place before students’ engagement in 3D modeling 

and 3D printing tasks. The focus then is placed on the smooth engagement of the students in the 3D 

modeling and printing tasks and the relevant scaffolding practices. The importance of providing the 

students with opportunities to present and showcase their work is also stressed. 

Chapter 3: focuses on the evaluation of the learning intervention. It provides a general description of 

the evaluation process and presents the selected tools for data collection (see Appendices). The 

chapter presents the MakeITReal evaluation framework and aims at familiarizing the teachers with 

the underpinning evaluation procedures. Chapter 4 focuses on ethical issues and stresses the 

importance of acting in line with school rules and policies; and last Chapter 5 pulls out key issues 

and recommendations. 

This document is addressed mainly to the teachers that implement the MakeITReal learning 

intervention in the class but also to additional teachers, educators, educational practitioners, makers 

that are interested in 3D modeling and printing in STEAM education and in applying similar learning 

interventions in their schools in order to boost students’ interest and performance in STEAM. 

1.1 The MakeITReal learning intervention 
The MakeiITReal learning intervention is carried out in two stages: It is envisaged that the pilots 

would cover one school period of 3 months and 6 months subsequently. A pre-and post-survey will 

be activated prior and at the end of each pilot stage to identify the possible benefits towards STEAM 

engagement along with any recommendations. The recommendations that will be brought into stage 

will be used to improve the available educational resources, tools and leaning intervention design.   

During the first pilot phase, three interdisciplinary projects in STEAM education will be carried out. 

During the second pilot stage, that lasts longer, seven projects will be carried out.  
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•March 2017-May 2017

•Selection of students

•Pre-test

•Implementation of 3 projects

•Post-test

•Feedback documentation 

1st pilot phase

•November 2017-April 2018

•Selection of the students*

•Pre-test

•Implementation of 7 projects

•Post test

•Feedback documentation

2nd pilot phase

What kind of projects will be implemented?  

The projects that are going to be implemented were selected from the project idea pool (see Output 

2 [1] [1]). The 3D projects for implementation in the class are also available online [1]. The projects 

are interdisciplinary in nature and offer opportunities for exploration of STEAM concepts as well as 

3D modeling practices. We anticipate that ideas for 3D projects may also come from the students. 

More precisely, as the students become familiar with 3D modeling and 3D printing practices they 

will be encouraged to enrich the project idea pool with their own ideas and to extend the project 

scenario building upon their own interests.  

How long will the projects last?  

The projects have been designed in a way according to which they can be implemented within 2 

weeks. More complex projects may require more time but in general they will not exceed the 3 weeks 

in total. The teacher can decide the length of the sessions taking into account school restrictions and 

the school program.  

 

How many teachers should support the pilot phases?  

Three teachers are foreseen to take place in the first pilot and three teachers in the second pilot. This 

does not mean that all the sessions require the presence of the three teachers. In addition, it is not 

restricting factor: if more teachers are willing to participate are very welcome. Given the different 

expertise you may consider addressing specific roles. For example, the input of an Art teacher may 

be important for the conduction of specific projects. Given that the role of the teachers is dual 

(teachers and evaluators/observers) you may consider addressing specific roles towards this end as 

well. It is up to you to find the most flexible way to engage your colleagues in the MakeITReal 

learning intervention.   

What do you mean by “feedback documentation”? 

This simply means that the feedback generated by your students, yourself and your colleagues will 

be documented in a report to support or to contradict the claims made for the educational value of the 

MakeITReal learning intervention.  
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Chapter 2: Carrying out the learning 
intervention 

2.1 Selecting the students 
MakeITReal project aims at engaging school students (13-17 years old) that demonstrate low 

performance in STEM education and keep distance from STEM related disciplines in three-

dimensional object creation following the Maker Movement trend in education, a global drive that 

encourages young people to be creative with technology. 

Below you can find instructions on how to select the students that are going to participate in the 

MakeITReal learning intervention.  

Step 1: Inform all the student about the MakeITReal project that focuses on the creation of three 

dimensional objects and invite them to express their interest in participating. Make a 

presentation of art crafts made with 3d modeling/printing explaining the “A” in STEAM 

(Science, Technology, Engineering Arts, Maths). This can also help attracting girls interest and 

bridging gender gap. Point out the openness and customization’s aspect of 3D printing and 

provide links with several other fields (i.e. Biology, Medicine, Architecture, Fashion and more) 

where 3D modeling and printing are practiced.  

Step 2: Assess students’ interest and select the students that are more eligible to participate 

giving priority to those that demonstrate low performance in STEM related subjects and feel 

uncomfortable with STEM or think that STEM subjects are not related to real life and do not 

allow them to be creative.  

Step 3: Then a number of other criteria/conditions should be also considered for the final 

selection (see the four thematic tables below). The more criteria met, the more eligible the 

student is for participation in the MakeITReal learning intervention. Having the conditions met 

in all the thematic groups is not essential though; a student can be selected even if in one 

thematic table does not meet any condition. However, the overarching principle is to include 

students that aggregate many characteristics that lead to underachievement and school failure.  

Step 4: Make sure that girls and boys have equal opportunities for participation. STEM 

education must be gender inclusive and encourage girls to participate in ICT and STEM 

activities. Girls are often attracted by the “A” in STEAM and thanks to their communication 

skills, contribute to build a collaborative team. Boys and girls is proposed to work in teams of 

their preference (mixed or not). It would be very helpful if at least one teacher in teachers’ team 

is a woman since girls tend to feel familiar with teacher’s example and gender. 

Step 5: Form a mixed group of 15 students. This group will take part in the MakeITReal learning 

intervention. The students should not necessarily be at the same age or belong to the same class. 

Keep a supplementary list in case some students cease attending/drop out. 

The four thematic tables appear below:  

Perceptions and attitudes towards STEM  

*Address an answer based on you student’s profile Yes No Don’t 

know 
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Finds Science and/or Maths boring    

Finds STEM related subjects disconnected to real life    

Thinks that Maths and/or Science are not useful for their future     

Expresses the opinion that STEM curriculum is unchallenging     

Does not see any creative aspect in STEM related subjects    

Dissatisfied with the teaching techniques in STEM subjects    

Finds books and learning material hard to read/understand      

Individual characteristics /Interests/ Internal mediators/ General skills 

*  Address an answer based on the student’s profile Yes No Don’t 

know 

Frequently has low self-esteem, low self-concept, low self-efficacy.    

Frequently demonstrates negative attitude towards school    

Frequently lacks goal-directed behavior; fails to set realistic goals    

Frequently faces difficulty in formulating sentences    

Frequently faces difficulty in presenting ideas, briefing or debriefing    

Frequently demonstrates poor literacy skills    

Demonstrates a creative talent in art    

Frequently explores ways to be creative    

Asks for practical tasks or hand-on activities    
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The tables above together with core information about students’ performance in STEM are included 

in the student’ eligibility “profile card” (see Appendix A). 

The student ‘eligibility’ profile card with the selection criteria will be a reference tool and the school 

teachers will have the freedom to modify and adjust the criteria to what is possible to be done 

in the school. It is important to ensure that: 

School behavior 

* Address an answer based on students’ profile Yes No Don’t 

know 

Frequently delivers unfinished work    

Frequently shows poor motivation for learning    

Frequently demonstrates socially problematic behavior (i.e. being rude, ….)    

Frequently has difficulty in working in teams/ collaboratively     

Frequently has school attendance problems     

Frequently has concentration problems    

Frequently has conflicts with teachers    

Frequently has conflicts with other students    

Frequently demonstrates poor study habits     

 Family and other factors   

* Address an answer based on student’s profile Yes No Don’t know 

Family with low socio-economical status    

Migrant family     

Social crisis in the family    

Conflicts with family    

Family with low educational background    

Other context specific factors (please complete)……….    
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• the students have not been pushed to participate  

• the characteristics of the underachievers have been circulated and considered (at the degree 

that this was feasible by the teachers) and 

• the selection did not happen mainly based on grades.  

 

 

 

 

  

What if a large amount of students express interest in participating in the project? 

This is an absolutely positive indicator. More students can be exposed in the MakeITReal 

intervention or workshops in the future. However, for evaluation purposes, the teachers can select 

30 students (a relatively smaller number compared to the ones expressed interest): the ones with the 

lowest average performance in school.  Based on their eligibility profile cards they can select the 15 

that are more eligible to take part in the evaluation. 

The titles of the courses are not in line with our schools’ curriculum. 

This is a very contextual issue. Teachers can replace the titles of the courses and choose the number 

of STEM courses that will be taken into account.  

I do not have an answer to all the questions. What should I do? 

If the teacher cannot address an answer or feels that it goes beyond his/her knowledge regarding 

students' profile...he/she checks the "I don't know" option. Many of these characteristics require a 

deeper sociological analysis/research. But this goes beyond the scope of the MakeITReal project.  

Should I include the same number of girls and boys? 

Equal opportunities for participation and expression of interest should be provided to boys and girls. 

It would be nice to have a mixed final team...but we are not looking for exact equal numbers. 
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2.2 Forming the teams 
This is the stage that the group come together for the first time. At this stage, it is important to trigger 

the necessary mechanisms for the “group-development process”, to actually compose the teams and 

to set a basis whereupon good relationships among the team members can be established. More 

precisely, this stage starts with icebreaking activities, setting the ground rules and explaining the 

process that the students will go through, composing the teams and filling in the pre-survey. All these 

steps are important before the introduction to 3D modeling and printing.  

The time appears in brackets (where possible) is the suggested average time that should be allocated 

in each step. Bear in mind that you can modify the time, merge or skip some steps, based on your 

needs. For instance, icebreaking activities may not be necessary if the group members know already 

each other well. 

Step 1: Icebreaking [20 minutes] 

Icebreaking activities constitute a frequently used practice to start getting students integrate and 

connect with one another and engaged with the topic of the session. Icebreaking activities can play 

an important role towards the enhancement of group building and the stimulation of the 

participation. Icebreakers can potentially: 

• help students get to know one another 

• help students to integrate into a group.  

• establish a welcoming atmosphere and make everyone feel comfortable 

• trigger mechanisms towards collaborative learning  

• encourage group-building  

• establish a positive atmosphere for learning and participation 

• help students get a sense of their common goal for accomplishment. 

 

Below you can find selected ice-breaking activities that can be easily implemented in the class. 

 

 

Icebreaking activities can set a basis whereupon a learning intervention can start but they cannot 

guarantee for sure the success or the achievement of the learning outcomes.  

 

 

Icebreaking activity 1:"Present yourself"  

Ask students to introduce themselves. Each student presents his personal hobbies and 

interests, his previous project experience and his/her expectation from the MakeITReal 

project.  

 
Icebreaking activity 2: "Small talk/Interview" (alternative of activity 1) 

Divide the students into pairs. Ask them to take 3-4 minutes to interview each other. Each 

interviewer should identify 2-3 interesting facts about their partner. Bring everyone back and 

ask everyone to present his/her partner to the rest of the group providing key information and 

the 3 interesting facts.  

 

i.e. Let me introduce Nick Smith to you. Nick is 15 years old. Plays the piano. He enjoys 

uploading music files on youtube  

 

Watch the time and ensure that discussions/small talk takes place smoothly among the teams. 

 

 

Icebreaking activity 3: Ask students to choose a team name, motto and logo. Give them a 

short of time (about 10') to complete this activity. If time is not sufficient, this process can be 

continued for the first 4 lessons. This triggering activity enhances team building and 

collaboration. Starting lesson with team name discussion is cultivating a cooperation 

mentality in the class. 

 

i.e. Let me introduce Nick Smith to you. Nick is 15 years old. Plays the piano. He enjoys 

uploading music files on youtube  

 

Watch the time and ensure that discussions/small talk takes place smoothly among the teams. 
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Step 2: Create a set of norms or ground rules  

It is also important to create a set of norms or ‘ground rules’ that will reflect the accepted behaviour 

in a group. This will help better implementing the learning intervention in the class. The best way to 

create a set of rules in a classroom is to decide them as a group. Make sure that everyone contributes 

and makes suggestions. You can then document the rules that you all agreed in. The documentation 

will help possible future reference to the rules.  

 

Rules may revolve around the following topics: project tasks and outputs, time assigned to each 

project, group/classroom behavior, submission of designs to the 3D printer, safety rules in relation 

to 3D printing and more. It is important to set rules that will enhance collaborative learning and 

meaningful interaction among the group members. It is also important to ensure that the appropriate 

rules have been set for establishing a positive atmosphere for peer learning and ideas sharing.  

 

Lab safety rules require special attention and you should play a key role in establishing and 

communicating them. Teach the students to be safe while using the 3D printer and advise them to 

watch out for long necklaces, lanyards, flowing sleeves, long hear when around the 3D printer.  

 

As part of this stage you should also explain deliverables, time assigned to each project and students’ 

responsibilities: 

• Students should be encouraged to keep a record of the entire process (ideas, paper-based 

models, 3d models files etc).  

• They can also be encouraged to provide feedback to the other teams as well as to talk about 

their experience and the challenges that they faced 

 

 

Step 3: Composing the teams  

Given that the projects require work at a computer station, we recommend forming teams of two or 

three students. Larger teams may not be very effective; in addition, in large teams there is always the 

risk of having some members that adopt or hold relatively passive roles. Moreover, it might be more 

challenging for the team members to deal with misunderstandings.  

However, you should also bear in mind that with only two people on a team, there may not be a 

sufficient variety of ideas and approaches to problem solving. In addition conflict resolution can be 

challenging. Your role will be important in order to ensure that the teams function well. Opening up 

the discussion to the whole class may also be a good practice for generation of feedback and new 

ideas (when needed). 

Give us an example of a norm 

A simple norm for the whole group (that includes teachers and students) that denotes the 

importance of focusing on the process might be: 

 “Learn together, fail together, try again together” 

 

What happens if the rules and the norms are not followed? 

Take time at the end of the session to point out students that are utilizing the rules set. If needed, 

spend some time to discuss with the students that do not respect the set rules. One to one 

discussions may help you understand the reasons underpinning their behaviors.   
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The aforementioned practice is a suggestion; there are many other creative ways to divide students 

into groups. More ideas towards this direction can be found online [2]. 

Step 4: Fill Pre-survey  

Before engaging the students in 3D projects, it is important to gain an insight into their views, 

interests and perceptions related to STEAM education. A pre-survey, that takes the form of a 

questionnaire aims at offering insight on these matters (Appendix B). More precisely, the 

questionnaire allows us to better understand students’ profiles and perceptions regarding STEAM 

subjects, accumulated experiences and skills. You may need to provide clarifications before students 

start filling in the questionnaires (see also Chapter 3: (section 3.1) and Chapter 4: that details ethical 

issues regarding the evaluation procedure).  

 

 

 

 

 

 

 

Why we call it “pre-survey”? 

This is due to the fact that a post-survey will be also completed by the students when the pilot 

period will be over. The pre and post –survey will allow the MakeITReal team to see if the 

suggested learning intervention helped students adopting more positive attitudes towards 

STEAM-related disciplines and improving their skills in STEAM. 

Suggestion 

You can either let the students choose their partners and form the teams or you can randomly 

compose the team undertaking playful techniques like the one that follows: 

• Prepare 15 small papers.  

• Write the word "team" on each paper in different colour: 3 red, 3 blue, 3 magentas, 3 

green, 3 orange.  

• Fold small papers, put them in a box and invite each student to pull one.  

• The teams are defined by same coloured papers. In this way, the teams gain their first 

name e.g. red, blue, magenta, green and orange.  

 



MAKEITREAL Project    Erasmus+ KA2 2016-1-PL01-KA201-026492 

  16 

2.3 Introducing 3D-printing and 3D-modeling 
This is the stage where you introduce your students to 3d-modeling and 3d-printing techniques. It is 

important to introduce them in these techniques through playful and experiential ways.  

 

There is no need to get into details for each of the three aforementioned ways to do modeling. Given 

the available time you may focus more on the creation of 3D models through computer-aided design 

programs and you can also demonstrate some pre-developed models and start designing or modifying 

simple models using the FreeCAD software. This will trigger their curiosity and help them see behind 

the real object. 

Another useful technique to trigger students’ interest in 3D modeling and 3D printing is to share with 

them inspirational stories where 3D printing impacted positively people’s lives, society and more (for 

more information see Output 2 [1]). 

How can I introduce my students to the basics of 3d-printing and modeling? 

• Show them selected 3d-printed objects and let them touch the 3D printed artefacts. Ask 

them to describe the object and think-aloud.  

• Prepare a presentation (with embedded pictures and videos) that describes how 3D printing 

works.  

• Open up a discussion about possible implementations of the 3d printing technology.  

• Compare 3D printing to other milestones in science. For example, you can illustrate the way 

people must have felt when they first saw a drawing with perspective. Just as perspective 

led to a new way of seeing, 3D printing can lead us to a new way of making. 

• Encourage also your students to see behind the 3D printing object and through prompt 

questions help them realize the role of the 3D model. You can then explain to your students 

that there are three ways to do their modeling:  

o creating their own model using computer-aided design programs, 

o performing 3D scanning to “reverse-engineer” physical objects and  

o accessing, downloading and modifying pre-developed models from online 

“galleries” where others share their models with interested individuals  

 

First demonstration of the selected computer aid design program  

While demonstrating the 3D modeling practices, make sure that you provide key terminology and 

main functionality of the software. In this way you initiate the ‘familiarization with software’ 

process without overloading the students with information. In addition, this activity will help them 

gain a better idea of the design process and the upcoming steps towards product design.  

You can also consider the allocation of time for the modification of a very simple, pre-developed 

3D model. 
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2.4 Introducing the 3D interdisciplinary projects  
Before introducing the project in the class, make sure that you have exposed yourself to it. This is 

important in order to better understand the challenges that the students may encounter and to plan 

accordingly. In addition, no matter the estimated time for project implementation and given your 

students’ strengths and weaknesses you will get a feel for how long it is going to take. In case full 

pre-engagement is not possible (i.e. due to the complexity of the project) just make sure to identify 

discrete sections that you can do in advance. The MakeITReal online class offers a range of 

collaboration tools. It is a good idea to share your ideas, questions, concerns, problems with the 

registered members.  

Moreover, ensure that the students are aware of the process that will be followed. Explain to them 

what the outcome of a project might be: a product, a presentation, a service (i.e. teaching other 

students). This gives a sense of purpose from day one. You can then provide more project-specific 

information.  

Step 1: Project description  

For each project introduce the main goal. Show to your students the object to be constructed. This 

can be done (depending on the project) through a demonstration of  

• A pre-constructed 3D printed object 

• A real-life object 

• Authentic pictures/videos that demonstrate the object 

In case you have completed the project, you can show your own 3d-printed object. Apart from the 

3d object, it is equally important to show students the model or parts of it that you made yourself or 

other similar models (or parts of them) that serve the purposes of the specific project. You might also 

want to show work done by other students (though this will only work if you are doing a project that 

has been done before).  

Task (Optional)  

Given the available time you may consider encouraging your students to conduct a one-page 

research about the benefits of 3d printing. Make sure that during the next session the students will 

have the chance to present their findings. Give 5-7 minutes to each team to present their work (see 

also Output 2 [1]).  

You can then, discuss with the students the benefits of 3d printing. It is very important to mention 

that one of the latest shifts in product development is the impact of 3D printing on rapid prototyping. 

Discussion can be revolved around the following strong aspects of 3D printing: 

• Time-to-Market: 3D printing allows ideas to develop faster than ever. 

• Mitigate Risk: Being able to verify a design before investing in industry. Printing a 

production-ready prototype builds confidence before making large investments. 

• Get the Feel: One thing you cannot get from a picture or virtual prototype on the computer 

screen is the way something feels in your hand. 

• Personalize It: With 3D printing, one can personalize, customize to uniquely fit their needs. 
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It is of great significance to make the project relevant and to connect it to what the students have 

learnt or were learning in the school. Use driving questions to help your student identify connections 

to the school curriculum and their everyday experiences. It is equally important to stress the 

interdisciplinary nature of the project as well as to establish links (if possible) with current research, 

entrepreneurial and industrial practices (for more see Output 2 [1]).    

Step 2: Breaking down the object and identifying basic shapes  

You may consider to encourage your students to reflect upon the object to be designed identifying 

practical aspects inherent in the design. Give students some time to document their ideas related to 

the project and define the model to be designed. Encourage them to free their imagination and argue 

about the best way to proceed with the design. You can then build on their own ideas and chain them 

into coherent lines of thinking and proceeding with the 3D modeling of the objects. This process will 

allow you to alleviate any misconceptions and to identify the knowledge areas where your support 

during the 3D modeling stage will be more essential. 

You can proceed by encouraging your students to identify the key characteristics of the object to be 

designed. Encourage them to design in paper the components of the object and to identify the basic 

shapes that comprise the object.  

 

 

If you have the necessary time, you can encourage the teams to present their paper-based solutions 

in the class and get feedback by their fellow classmates. Encourage the students to articulate their 

thoughts freely, without fear of embarrassment and through probing questions ensure that all the 

teams have reached a common understanding. Last but not least, make sure that students’ drafts are 

being archived. 

Step 3: Instructions and familiarization with the software  

Having reflected upon the scenario of the project, it is now time to help your students start developing 

strategies for implementing the project. This is the stage where you should deliver the worksheets to 

the students and provide them with the necessary explanations and help them go through the 

worksheet. For example, you can get students actively responding to the material they are studying 

through probing questions.  

You can then make a public demonstration of FreeCAD software and familiarize your students with 

the basic features. This step builds on the previous section (see section 2.3). The MakeITReal 

Technical Reference Guide [1]) will guide you through all the important aspects that you need to 

know in order to familiarize your students with the basic features of the selected computer aid 

program and help them smoothly engage in the 3D modeling process. This step will be more project-

specific as the students become familiar with the computer aid design software.  

For example, imagine that the object to be 3D-printed is a 

tangram (see project #6 [1]).  

You can encourage your students to draw the parts of the 

tangram on the paper. In this way they will get a more 

comprehensive idea on what is to be 3d modeled later on. 

You can demonstrate videos for inspiration and support 

them through the design phase.  
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2.5 From concept to prototype design 
In the previous phase, you introduced the project to your students and you encouraged them to reflect 

upon the project scenario, to understand the challenge underpinning the project, to break down the 

object to be designed and to identify to identify key science and mathematical concepts. In this stage, 

your students will pass from the concept to the prototype design. Like in the previous steps, it is 

important to provide them with opportunities for elaboration on their design decisions as well as to 

support them in engaging in the computer aid design and dealing with the key challenges.  

Step 1: From sketches to 3d models  

This is the time where your students are moved to explore the magic of the 3D modeling. The 

advantage of 3D models in comparison with paper drawings revolves around the fact that provide 

the students with the opportunity to see the object from all angles and sides in a virtual three-

dimensional space. As Field (2004) advocates when designing an object or a product we think three-

dimensionally and there is no need to imagine the object from one perspective on a piece of paper. 

Your students may recognise this fact and as the whole learning intervention progresses you may 

realise that they skip the “design on paper” stage.  

During this stage your students develop their spatial thinking skills, which are critical in three-

dimensional design and are closely associated with success in STEM related subjects.  

What is your role during the 3D-modeling?  

• You help set the tempo, allowing students the freedom to explore ways to approach the 3D 

model of an object 

• You facilitate the learning process and ensure that all the teams are progressing smoothly  

• You provide explanations when needed  

• You are a co-learner as things may emerge that are also new to you 

Advice your students to save the design in the program using the name of their team and the project 

number. This will make it easier to revisit the file and introduce changes in case needed.  

Familiarization matters! 

During the first project, you need to allocate more time to familiarise the students with the 

interface, demonstrate how to navigate through 3D space, understand how all the tool bars are set 

up and understand basic functionalities (zooming, panning, turning, moving, colouring etc). For 

this reason, the 1st project to be implemented is not complex in order to help the familiarization 

stage (see the “Geometrical solids” project [1]). 
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Bear in mind, that conflicts among team members during this stage are inevitable; remind them the 

ground rules that has been set at the beginning of the learning intervention and try to support them 

overcoming any conflict and critically thinking upon the available design solutions. Ensure also that 

all the team members have access to the computer and play a significant role towards the creation of 

the 3D model.  

Step 2: Experience sharing   

If there are not any time constrains, you may also consider inviting the students to share their 

experiences in 3D modeling with the other members of the team. You can moderate this discussion 

and based on their comments you may identify ways to better scaffold/assist the process of preparing 

the 3d models.    

Step 3: Going from 3D models to prints  

All the necessary steps should be undertaken in order to ensure that the 3D printing process can start. 

Key steps are documented below (for detailed information see Output 1: The MakeITReal Technical 

Guide [1]): 

• Collect their .stl files,   

• Insert the stl file in Cura and test it with each team. Check the model, rescale it in case 

needed, check the support needed, the time that is required for printing etc. 

• Export the gcode for the 3D printer   

• Insert the gcode to the 3D printer 

The duration of the printing (depends on the model to be 3D printed and your 3D printer). It might 

take some time and the objects may not be ready by the end of your teaching session. It is worth 

using the time left to discuss with your students the difficulties that they encountered as well as their 

expectations. Students can also refer to their key considerations and concerns. 

   

Make sure that the printer is located in a position for ease 

of access and demonstration. The students can take turns 

to observe parts of the 3D printing process. Your presence 

is absolutely required. 

Safety rules should be strictly followed. When loading 

most printers, a thread of super-hot filament drips out of 

the nozzle (see also Output 1 [1]). An important rule is 

"Hands off!". After printing, students may want to open 

the door immediately in order to get their 3D printed 

object. Don't! Let it cool a bit. 

    Documentation of the process matters!  

Do not forget to keep field notes, to document interesting teaching episodes. You may also 

encourage the team members to document part of their progress through photos and screenshots. 

You or your colleagues can also undertake this role. 
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Failed prints are very likely to happen. Review and peer feedback may decrease the number of failed 

prints but they will still happen. Try to encourage your students not to see a failure or a waste of 

filament in a failed print. Instead, use it to challenge students’ thinking on why the design failed. If 

you do not stress this aspect, the students may lose interest in 3D design and printing and be afraid 

to try again for fear of another failure. Stress the fact that failure is “part of the game” and tells 

a very useful didactive story. 

When the final 3D objects will be ready, raise discussion among the teams.  

• Is this the expected result?  

• Are the team members happy with the final outcome?  

• What did not go well? 

• Through which stages did they go through? 

• Do they have ideas for improvements?  

• How can this experience be presented in public?  

The last question prepares students for the final presentations of their projects (see more information 

on section 2.6). This discussion denotes the official closure of the project and the beginning of a new 

project.  

2.6 Project presentations  
It is important to let students know that their work will be displayed publicly through various means. 

When students know that their work is going to be displayed publicly, this usually changes the nature 

of the project from the moment they start working – because they know they will need to literally 

‘stand by’ their work, under scrutiny and questioning from family, friends, and other interested 

individuals. This inspires a level of commitment much greater than is fuelled by the incentive of 

‘achieving a good performance. In addition, the audience gets to see what is going on in the school, 

thereby providing an opportunity to strengthen the bonds between the school and the local 

community. 

• Presentations in the class 

When the project is over, the students can be encouraged to present their work in the 

classroom. Each team can be given 6-10 minutes to introduce the way they approached the 

project, refer to the roles within their team and how they worked together in completing the 

project, explain the technical challenges they faced, talk about the overall experience, 

evaluate their work and present the final outcome of their work. The other teams (that 

comprise the audience) can provide their feedback.  

 

• Online presentations 

Students’ works can be also put online. Short documentations combined with pictures and 

videos (if possible) can be used for the demonstration of their work through the MakeITReal 

website. These publications can be replicated through social media. 

 

• Presentations in the context of other school events 

Box of Disappointment / Learning from failures 

You can even create the “box of disappointment” where all the failed prints can be placed. Each 

of these objects can be a very didactic narrative. These objects can be useful reference tools to 

support your teaching and to practically convince your students that failed prints is indeed part of 

the process. 
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The teachers may consider other possible opportunities for presenting students’ work in the 

general public (i.e. school festivals, specific fairs, school bazaars and more).  

 

2.7 Interactions and Extensions  
Briefly, the teacher in the MakeITReal learning intervention acts as a facilitator encouraging 

participants to deal with failure and learn from it. He/she invites them to point out what they found 

compelling and interesting in their work. Projects are extended learning opportunities, and not just 

for students. Your own enthusiasm will be required when students hit blocks and dead-ends. It’s 

important that you are personally curious about the project’s outcome, that you will learn new things 

from it. 

 

Extensions: Give space for peer-learning and encourage students to act as multipliers 

The students can be encouraged to help each other and act as multipliers. In this way they are allowed 

to play the role of the expert by teaching other students (peer-learning), gain self- esteem and self-

confidence. It is equally important to encourage your students to extend the initial activity scenario 

and to implement their own ideas as well. Do not forget that the MakeITReal project focuses on 

fostering students' skills such as collaboration, time management, problem solving and decision 

making. 

 

 

  

Post feedback generation matters! 

Do not forget to deliver the post survey questionnaires to your students. This will allow the 

MakeITReal team to see if there is any change to your students’ attitudes towards STEAM related 

disciplines and/or in their performance. See more in Chapter 3, section 3.1.1 and appendix B.  

 

In general, it is important to 

• treat students with respect and caring 

• provide the relevance of information to be learned 

• use active, hands-on student learning 

• vary their instructional modes (multimodality matters) 

• provide frequent feedback to students on their performance 

• offer real-world, practical examples 

• draw inferences from models and use analogies 

• provide clear expectations for the selected projects 

• create a positive class environment  

• communicate to the level of your students 

• reflect on your own classroom performance in order to improve it 
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Chapter 3: Evaluation of the learning 
intervention 

This chapter focuses on the evaluation of the learning intervention. It provides a general description 

of the evaluation process and give access to the specific tools used for collecting data. Feedback will 

be gathered by the students as well as by you (ref: to the teachers). It is worth taking an overall look 

at the methods that will be employed to gather data. The following table provides an overlook 

of the methods. The following sections present the tools in detail.  

 Pilots Online platform Training activities 

Students • Pre- and post-test  

• In-class feedback forms 

• Use of personal 

documents (i.e. notes, 

drafts, files) 

 

  

Teachers • Questionnaire 

• Interview* 

• Field observation  

• Use of personal 

documents (i.e. field 

notes, archives) 

• Students’ attitudes 

 

• Field observation 

(i.e. threads in 

forums etc) 

• Questionnaire* 

• Questionnaire 

• Focus group 

discussions 

 

 *in case needed 

Feedback by the teachers will be also gathered during the conduction of the learning activities 

(C2,C2,C3,C4) through the use of questionnaires. However, the focus will not be on the learning 

intervention itself but in the quality of training and the overall training experience. The reason 

for integrating the training activities in the table below is mainly related to the fact that the 

MakeITReal team will closely monitor the feedback retrieved and if relevant to the learning 

intervention then this will be documented.  

3.1 Collecting feedback from the students 

3.1.1 Pre-test and Post test 

Pre- and post-tests are used to measure knowledge gained from participating in the MakeITReal 

learning intervention (see Appendix B). The pre-test is a set of questions given to the students before 

the learning intervention begins in order to determine their interests, attitudes and performance. After 

the completion of the learning intervention, students are given a post-test to answer the same set of 

questions, or a set of questions of comparable difficulty. Comparing participants’ post-test answers 

to their pre-test answers enables you to see whether the learning intervention was successful in 

increasing participant interest in STEAM and enhancing their performance and positive attitude in 

STEAM related disciplines.  
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An effective way to use pre- and post-tests is to match pre-test and post-test answers so you can look 

at possible changes in knowledge, attitude, perceptions (i.e. the knowledge change of the group as a 

whole).  

 

3.1.2 In-class feedback form 

When the learning intervention will be over, the students will be encouraged to fill in an in-class 

feedback form. The questions aim at exploring students’ good and bad experiences as well as looking 

at the new knowledge that was gained (based on students’ opinions), the improvements that should 

be introduced, how the whole intervention was perceived and more. The in-class feedback form is 

available in the appendix of this report (see Appendix C) 

3.2 Collecting feedback from teachers 
The sections below describe how teachers’ feedback will be documented. As it has been described 

above your feedback is important for the final evaluation of the MakeITReal intervention. Your role 

will be dual: You act as a teacher but to the degree that this is feasible you monitor and keep field 

notes of the learning procedure (the members of the MakeITReal implementation team may assist 

you as well). You will be also asked to complete a questionnaire though which you share your 

experience with the MakeITReal consortium. In addition, an interview may be scheduled to shed 

light in issues inherent in the responses provided through the questionnaire (in case needed). 

3.2.1 Questionnaire  

In the end of the learning intervention you will fill in a questionnaire providing us with your feedback 

related to your experience from the pilots. For the completion of the questionnaire (which includes 

both closed and open questions) you may need to check your field notes and other useful records that 

you kept during the pilot phase. Making references to specific teaching episodes, students’ comments 

and quotes will impact significantly the evaluation of the learning intervention and will help the 

MakeITReal team to introduce the appropriate mechanisms for improvement.  

The questionnaire that you will be invited to complete is available in the Appendix D. 

3.2.2 Interview 

Interview is another popular method for collecting qualitative data that is highly practiced in social, 

educational science and beyond. Interviews are useful tools to gain an insight into ‘people’s 

perceptions, meanings, definitions of situations and constructions of reality’ (Σφάλμα! Το αρχείο 

προέλευσης της αναφοράς δεν βρέθηκε., p.144).  

Interviews will be used in case the feedback generated through the questionnaires is not clear and 

cannot be used to draw safe conclusions. The selected teachers will be interviewed by the members 

of the MakeITReal implementation team that will go through the analysis of the questionnaires. The 

exact questions to be addressed will be determined after reviewing the answers addressed in the 

questionnaire. C2 and C4 learning activities may provide space for shading light into answers 

that are not clear.  
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3.2.3 Online feedback 

An online platform (https://eclass.gunet.gr/courses/SOCGU268 ) is available for the teachers that 

participate in the MakeITReal project as well as to other interested teachers, educational practitioners 

etc. A forum will be available for sharing experiences, concerns, problems. The threads that will be 

created may also be useful sources of information (this depends on the actual use that is being done 

by the teachers). 

3.3 Other sources of evaluative data 
Evaluation is not something that happens once, at the end of a project – you evaluate your students’ 

work and you monitor the development of their projects from the beginning to the end of the learning 

intervention.  

Observation provides a ‘reality- check’ due to the fact that it allows the researcher/teacher to 

compare and contrast students’ sayings with what is taking place ‘in situ’ (Σφάλμα! Το αρχείο 

προέλευσης της αναφοράς δεν βρέθηκε., p.396). A semi structured observation will be followed 

for checking reality. Semi structured observation has an agenda with issues to be observed but offers 

researchers/teachers the freedom to move beyond the limits set by the agenda and to define new 

issues for observation. The agenda involves (but is not limited to) the following issues:  

• Students’ projects (drafts, 3D models and printed objects) 

• Students’ ideas for new projects 

• Students’ final presentations  

On your timeline, plan in a series of ‘check-ins’ to take place throughout the project, to make sure 

students are on track. These may be open discussions in the class, project presentations, individual 

talks or discussions with each team, specific feedback and more. 

 

 

3.3.1 Students’ projects (drafts, 3D models and printed objects) 

An important source of evaluative data is the products that your students have made, and how they 

went about producing them (the process). You should carefully check their drafts, 3D models, final 

3D printed objects or parts of the final 3D printed object. Remember that not everybody needs to 

produce exactly the same product in order to demonstrate their learning.  

Assessing the process can be challenging – students’ diaries may allow you to gain an insight into 

the process that they went through, the goals set, the difficulties they went through, possible 

misconceptions and more. 

You can evaluate their work throughout the projects by referring to their notes, quotes and comments 

as a supplement to your own observations. Last, you can also document interesting teaching episodes 

that occurred. 

  Documentation through photos 

It is important to take photos of your students’ drafts and models and keep a record for each team. 

This will be useful references not only for your current students and for the project itself but for 

your future students as well.  

https://eclass.gunet.gr/courses/SOCGU268
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 In addition to being a form of assessment, team diaries can serve as an instructional tool. Encourage 

(but do not force) your students to write explanations of problems and to record questions as they 

arise during the problem-solving process.  

3.3.2 Students’ ideas for new projects 

Have your students, ideas for new projects? This is a positive indicator that activates a new learning 

cycle and implies that they enjoyed the learning intervention.  

3.3.3 Group presentations 

Another source of evaluative data is the final presentation of students’ work which could take place 

during an exhibition, an open day, or a school event (final presentations are expected mainly in the 

end of the project implementation period). There are substantial benefits to assigning presentations 

in groups. Groups encourage teamwork and help students get feedback from each throughout the 

process of developing the presentation. During the group presentation the teacher is advised to play 

a minor role, because students should take ownership of the event. The celebration component of a 

project is essential, because it offers the opportunity to connect with parents, school and local 

community. The MakeITReal templates (Appendix E and [7]) can be optionally used to help students 

prepare their presentations.  

Group dynamics, team work, elaboration on the process that was followed, reference to the STEAM 

related concepts, channels/tools used for the communication of ideas are integral parts of a good 

presentation.  

The form below will help you evaluate their presentations and collect feedback potentially useful for 

the MakeITReal learning intervention. It will also allow you to see how students’ presentation skills 

were developed throughout the pilot implementation period.  

Team: ……………………      Date: ………………     Project:  …………………. 

 Poor Average Very Good 

Clear introduction of the project    

Comprehensible description of the process    

Subject knowledge and reference to scientific, 

mathematic, engineering concepts 

   

Drawing of conclusions/ recommendations     

Artistic touch    

Body language, contact with the audience, presentation 

skills  

   

Time management    

Collaboration    
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Chapter 4: Ethical issues  

The MakeITReal consortium recognizes the importance of carrying out the pilot studies within an 

ethic of respect for: the person, the knowledge and the democratic values. The consortium aims to 

place the project activities and more specifically the evaluation activities in an ethically acceptable 

framework. Following BERA guidelines for Educational Research [4], MakeITReal consortium 

operates within an ethic of respect for all the direct stakeholders namely, the teachers, the parents, 

the students that are directly engaged in the activities. The consortium also recognizes its 

responsibilities to the sponsors of the project, to the school community as well as to educational 

professionals, policy makers and the general public.  

More precisely, the members of the MakeITReal consortium that will be engaged in the pilot studies 

will take all the necessary steps to ensure that participants are aware of the evaluation process and 

the related tasks as well as the aims and the objectives of the evaluation process. They will also 

clearly introduce the role of the participants and provide practical information; the participants will 

be clearly informed in cases where their activity is video-recorded or their interactions are monitored. 

Additional practical details concerning duration of the evaluation activities will be also given. 

The right of any participant to withdraw from the pilot phases at any time is also recognized. 

However, the teachers/evaluators (when needed) may explore gently and with certain degree of 

carefulness existing possibilities for re-engaging the participant into the evaluation activities. This 

attempt will be made without putting pressure on the participant; it is an exploration of possibilities 

and not a use of coercion.   

Given the direct involvement of under-aged students, it will be ensured that the school policy on this 

matter will be explicitly followed. In addition to this:  

• Only students whose parents have provided informed/approval consent will be exposed to 

the activities (unless school policies impose a different approach) 

• The students will be introduced in the activities in an age-appropriate manner 

• Students’ rights to privacy, safety and self-determination will be respected 

• Only age-appropriate online tools and content will be introduced 

• Anonymity and confidentiality will be ensured 

• The collected data (retrieved through the questionnaires) will be used appropriately 

• Data collected during teaching episodes will be discussed with teachers before any 

publication takes place 

In regards to the informed/approval consent, the relevant informed sheets will be prepared by the 

participant schools and will be in line with the school rules and policies.  
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Instead of conclusion  

This document, entitled “Pilot protocol” aims at supporting teachers in carrying out the MakeITReal 

learning intervention in the class. It neither provides technical guidelines nor educational resources. 

It rather aims at guiding teachers on how to introduce and implement the 3D projects with their 

students, to implement meaningfully 3D modeling and printing tasks and collect feedback useful for 

the evaluation of the MakeITReal learning intervention.  

However, bear in mind that no matter how well you have been prepared for carrying out the 

MakeITReal learning intervention, no matter how detailed the workplan and the timeline are and the 

guidelines provide through this document, you may encounter challenges that may affect your plan. 

This is not a surprising finding but rather an expected one. Do not forget that lots of the adjustments 

that happen to projects are actually improvements. One thing is certain: the learning intervention will 

require adjustments and contextualization. You can not foresee all the possible needs for adjustments; 

most of them may be closely related to the school environment and culture, to the dynamics of your 

group, the infrastructure and other crucial factors. You can establish your own additional strategies 

for keeping track of how the students are progressing and their projects are being developed. Having 

established strategies will help you smoothly and timely introduce the adjustments needed. 

This report is available as Open Educational Resource; it has been updated twice in an attempt to 

meet (to the degree that this is feasible) most of the challenges faced in the classroom.  
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Appendices  

Appendix A 
 

PROFILE CARD (for internal use) 

 

Name of student or code: ……………………………………………………….. 

 

Positive in participating in projects that focus on three dimensional object design 

Yes  No  

 

 Performance  

Very poor Poor Average Good Very Good  

Mathematics      

Technology      

Physics      

Chemistry      

Other STEM 

related subject 

…………………… 

     

 

Perceptions and attitudes towards STEM  

*Address an answer based on you student’s profile Yes No Don’t know 

Finds Science and/or Maths boring    

Finds STEM related subjects disconnected to real life    

Thinks that Maths and/or Science are not useful for their future     

Expresses the opinion that STEM curriculum is unchallenging     



MAKEITREAL Project    Erasmus+ KA2 2016-1-PL01-KA201-026492 

  31 

 

 

Does not see any creative aspect in STEM related subjects    

Dissatisfied with the teaching techniques in STEM subjects    

Finds books and learning material hard to read/understand      

Individual characteristics /Interests/ Internal mediators/ General skills 

*  Address an answer based on the student’s profile Yes No Don’t know 

Frequently has low self-esteem, low self-concept, low self-efficacy.    

Frequently demonstrates negative attitude towards school    

Frequently lacks goal-directed behavior; fails to set realistic goals    

Frequently faces difficulty in formulating sentences    

Frequently faces difficulty in presenting ideas, briefing or debriefing    

Frequently demonstrates poor literacy skills    

Demonstrates a creative talent in art    

Frequently explores ways to be creative    

Asks for practical tasks or hand-on activities    

School behavior 

* Address an answer based on students’ profile Yes No Don’t know 

Frequently delivers unfinished work    

Frequently shows poor motivation for learning    

Frequently demonstrates socially problematic behavior (i.e. being 
rude, ….) 
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Is the student eligible for participation in the MakeITReal learning intervention? 

Yes  No  

 

 

 

 ----------------------------------- 

Frequently has difficulty in working in teams/ collaboratively     

Frequently has school attendance problems     

Frequently has concentration problems    

Frequently has conflicts with teachers    

Frequently has conflicts with other students    

Frequently demonstrates poor study habits     

 Family and other factors   

* Address an answer based on student’s profile Yes No Don’t know 

Family with low socio-economical status    

Migrant family     

Social crisis in the family    

Conflicts with family    

Family with low educational background    

Other context specific factors (please complete)……….    
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Appendix B 
 

Pre and Post Questionnaire for students (the refined version) 

There are lists of statements on the following pages. Please underline or mark the answer that 

describes how you feel about each statement and how much you agree or disagree. Even though some 

statements are very similar, please answer each statement. You should select one answer unless it is 

stated that you can select more than one answers. Do not hesitate to ask your teacher for clarifications 

in case needed.  

Please remember that there are no “right” or “wrong” answers. The only correct responses are those 

that are true for you.  

Questionnaire for the students 

Name of student: ………………………………. (optional)    

Student Code: ….................. (mandatory) 

Gender:   Male | Female  

Age: 13 | 14 | 15 | 16 | 17 years old or  Grade: ……………………… 

General Interests 

Select the subjects that you are the most interested in (you can select up to 3 subjects): 

Literature | History | Arts | Algebra | Geometry| Physics | Chemistry | ICT | Foreign languages | Sports 

| Geography | Music | Biology | Other: ….. 

Select the subjects that you are the least interested in (you can select up to 3 subjects): 

Literature | History | Arts | Algebra | Geometry| Physics | Chemistry | ICT | Foreign languages | Sports 

| Geography | Music | Biology | Other: ….. 

STEAM interest  

To what extent are you interested in the following subject areas? Mark the answer that 

relates to how interested you are. Only one answer can be selected. 

Science: includes the study of basic laws governing the motion, energy, structure, and interactions 

of matter. This can include studying the nature of the universe. Representative subjects (Physics, 

Biology, Chemistry,…) 

Not at all interested | Not so interested | Interested | Very interested 

Maths: is the science of numbers and their operations. It involves computation, algorithms and 

theory used to solve problems and summarize data. Subjects in the field of Maths: Algebra, 

Geometry… 
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Not at all interested | Not so interested | Interested | Very interested 

Arts: a diverse range of human activities in creating visual, auditory or performing artifacts 

(artworks), expressing the creator’s imaginative or technical skill, intended to be appreciated for 

their beauty or emotional power (i.e. painting, grafitis, crafts, music,…). 

 

Not at all interested | Not so interested | Interested | Very interested 

Engineering and Technology: Engineers use math, science, and creativity to research and solve 

problems that improve everyone’s life and to invent new products. There are many different types of 

engineering, such as chemical, electrical, computer, mechanical, civil, environmental, and 

biomedical. Technologists implement the designs that engineers develop; they build, test, and 

maintain products and processes 

Not at all interested | Not so interested | Interested | Very interested 

Relevance & School Experiences  

Mark the answer that is true to you. Only one answer can be selected. 

How often do you do these things in your class/school?  

You get examples of how the things you learn in Math & Science matter in the real world 

I do not know | Never | Rarely | Sometimes | Frequently or Always 

Get involved in creative tasks that are meaningful to you  

I do not know | Never | Rarely | Sometimes | Frequently or Always 

You are given opportunities to express or replenish your creativity  

I do not know | Never | Rarely | Sometimes | Frequently or Always 

Get involved in hands-on and practical activities using also math and/or science 

I do not know | Never | Rarely | Sometimes | Frequently or Always 

Talk about the types of jobs and careers that use Science and Math 

I do not know | Never | Rarely | Sometimes | Frequently or Always 

STEAM PROFILES  

Read the statements below. As you read the statement you will know whether you agree or 

disagree. Fill in the circle that describes how much you agree or disagree. Only one answer can be 

selected.  

MATH 

I usually do well in Math 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

I think learning math will help me in my daily life 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

https://en.wikipedia.org/wiki/Human_behavior
https://en.wikipedia.org/wiki/Artworks
https://en.wikipedia.org/wiki/Imagination
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Math is hard for me 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

Math is boring 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

SCIENCE 

I usually do well in Science 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

I think learning Science will help me in my daily life 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

Science is hard for me 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

Science is boring 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

TECHNOLOGY/ ENGINEERING 

I like to imagine creating new products.  

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

I can use knowledge from Math and Science to design everyday objects 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

I usually do well in ICT class 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

I enjoy exploring what makes machines work 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

21ST CENTURY SKILLS 

I am confident that I can set goals and work towards achieving them 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

I am confident that I can work well in a team 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

I am confident that I can find solutions when things do not go as planned. 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 
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I am confident that I can present my work in public and communicate my ideas 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

ARTS 

Arts has nothing to do with Science, Technology, Engineering and Maths 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

I feel motivated when through STEM subjects I am given opportunities to participate in Arts 

activities 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

Perceptions & Future 

Read the statements below. As you read the statement you will know whether you agree or 

disagree. Fill in the circle that describes how much you agree or disagree. Only one answer can be 

selected.  

To what extent do you agree with the following? 

I'm planning to work harder in my math and science courses 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

Knowing how to use math and science together can allow me to make useful and creative 

things. 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

Knowledge of math and science can help me understand how the world works 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

If I learn engineering, then I can improve things that people use every day. 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

I would consider a job that involves using science and/or maths 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 

My education will create many future opportunities for me 

Disagree |Somewhat disagree | Neither Agree Nor Disagree | Somewhat Agree | Agree 
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Appendix C 
 

In Class Feedback Form  

Your opinion matters to us!  

You recently completed the MakeITReal workshop in 3D modeling and printing and you were 

engaged in three dimensional object design. Recall this experience and answer briefly the following 

questions:  

 

 

Choose up to 3 adjectives to describe the workshop that you went through 

Challenging | Difficult | Boring | Neutral | Fascinating | Creative | Easy | Fun | Interesting | Other: 

………. 

 

What did you like the most? 

 

 

 

 

What did you like the least? 

 

 

 

 

 

Did you learn something new? If yes, what new did you learn?  
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Do you have any suggestions for improvement of the workshop? 

 

 

 

 

Would you like to participate in additional projects like the ones you were recently involved 

in? 

No | Maybe No | Not sure | Maybe Yes | Yes 

 

Do you have ideas for new projects (i.e. object that can be 3D printed). If yes, use the space 

below to document some of your ideas.  

 

 

 

 

Would you propose this workshop to a friend/ classmate? 

No | Maybe No | Not sure | Maybe Yes | Yes 
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Appendix D 
About the Questionnaire  

This questionnaire is for all teachers in the school that participated in the MakeITReal project. We 

are interested in receiving your feedback and learning more about your experience from the 

MakeITReal 3-months workshop.  

Your responses are voluntary and confidential. If there is a question you do not wish to answer, 

simply skip it. We hope you will answer as many questions as possible. No individual teachers or 

their schools will be identified in any reports. This questionnaire should take approximately 15-20 

minutes to complete. Most questions can be answered by marking the one most appropriate answer.  

Thanks again for completing this questionnaire. Your help is greatly appreciated 

Teacher profile 

Name:…………………………………………………….. 

Subject you teach: ……………………………………………… 

Years of teaching experience (Only numbers may be entered in this field): …. 

The MakeITReal workshop in your school  

Number students involved …..     girls … boys….. 

Number of teams: ……….     

Number of students that drop out …………….. 

Reasons for drop out (open question- Ignore this question if you did not experience any drop-out): 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………. 

 

IMPLEMENTATION  

How many hours did you spend approximately for each project? Only numbers may be entered in 

these fields 

Project 1: Geometrical solids   …..  

Project 2: The keychain: ….. 

Project 3: The penguin project: ….. 

Was the available time (3 months) adequate for carrying out the 1st pilot phase? 

Choose one of the following answers 

Yes | No  

The first project was supposed to be an easy to start with project. Was this aim fulfilled? 

Choose one of the following answers 

Yes | No  
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Do you have any comments regarding the three projects (Open 

question):……………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………. 

 

What were the main difficulties/challenges that your students faced (if any)? (select up to three 

or enter your own comment).  

Check any that applies: 

• No difficulties/challenges 

• Technical difficulties (related to software) 

• Technical difficulties (related to 3D printer) 

• Organizational issues/ infrastructure  

• Time constrains 

• Lack of team spirit/ collaboration  

• Lack of resources  

• Students’ lack of interest/motivation  

• Lack of support from the MakeITReal team 

• Your own lack of comfort, knowledge or training in 3D modeling/3D printing  

• Other:…………………………………………………………………………………………

……………………………………………………………………………….. 

 

What effect did these challenges have on the implementation of the learning intervention? 

Choose one of the following answers 

Serious effect | Moderate effect| Slight effect | No serious effect | Not applicable 

Students’ progress / achievements  

How many teams completed their 3D projects? 

Choose one of the following answers 

All of them | Most of them | Half of the teams | Less than half | None  

How was students’ collaboration during the 1st pilot? 

Choose one of the following answers 

Excellent | Very good | Good | Fair | Poor 

Students’ reactions 

Please briefly refer to students’ reactions based on your observation (open question):  

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………. 
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Students’ attitudes/ behaviours 

To what extend do you agree with the following statements:  
Choose one of the following answers 

 

Strongly agree | Agree | Neutral | Disagree| Strongly Disagree 

 

After this workshop it is likely that most of the students 

Please choose the appropriate response for each item: 
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Have improved their collaboration skills 
     

Have improved their problem solving 

skills      

Have improved their performance in 

STEM      

Have been motivated towards STEM 
     

Have a more positive attitude for STEM 

subjects      

Have improved their presentation skills 
     

Are more confident and ready to take new 

initiatives      

Have enhanced self-image, self-esteem 
     

 

Support and teaching resources 

The educational resources that you were provided with were  

Choose one of the following answers 

Very useful | Useful | Somewhat useful | Not at all useful  

The support from the project implementation team was 

Choose one of the following answers 

Very useful | Useful | Somewhat useful | Not at all useful  

I was well-equipped to support my students during the project implementation stage 

Choose one of the following answers 

Strongly Agree | Agree | Neutral | Disagree| Strongly Disagree 
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In overall:  

To what extend do you agree with the following statements:  
Choose one of the following answers 

 

Strongly agree | Agree | Neutral | Disagree | Strongly Disagree 

 

Please choose the appropriate response for each item: 

  

S
tr

o
n

g
ly

 

ag
re

e 

A
g

re
e 

N
eu

tr
al

 

D
is

ag
re

e 

S
tr

o
n

g
ly

 

D
is

ag
re

e 

I am satisfied with the way this 3-months 

workshop was carried out.      

I am confident that I can continue carrying out the 

MakeITReal project in my school/in real 

classroom settings 
     

The MakeITReal learning intervention offered me 

opportunities for professional development and 

skill-building (both from a technical and a 

pedagogical perspective) 

     

MakeITReal practices can set a basis whereupon 

underachievement in STEM can be tackled.      

akeITReal practices can help linking STEM to 

creative, artistic hands-on practices      

MakeITReal practices can help linking STEAM to 

real life and research/entrepreneurial practices      

 

 

How can we better support you in the future? Do you have any suggestions for improvement 

or any comments to raise? (open question) 

………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………… 
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Appendix E 

[ADD PICTURES] 

 

 

The project 

Brief description of the project 

The process  

Briefly describe the steps that you went through 

3D modeling  

Refer to the 3D modeling process & photos 

3D printing  

Refer to the 3D printing process & photos 

Comments  

Refer to your experience, difficulties you encounter, tips for 

someone that will undertake this project etc…. 

 

PROJECT TITLE  

Names 

SKILLS/KNOWLEDGE  

What did you learn? Subject areas related to your project? 


