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The historic roots of the LEGO® Education approach to 
teaching and learning build on the constructivist and 
constructionist understanding of how learning happens. 

The constructivist understanding of teaching and learning 
was first explained and researched by developmental 
psychologist Jean Piaget and further developed by 
MIT Professor Seymour Papert. This approach finds that 
when someone learns something, it is not only because a 
teacher has explained it to them – it is because they 
experienced circumstances that let them learn it.1 The 
approach centers on the learner and the learning, and 
it focuses on the resources and opportunities for 
learning made available for the learners.2  

Supported by a broad range of recent research, the 
LEGO® Education teaching and learning approach 
builds on several guiding principles about what makes 
teaching productive and learning effective: 

1.  Learning happens most effectively when learners 
are motivated to engage with the learning

2.  Learners should be given opportunities and resources 
for hands-on exploration and first-hand experiences 
with the learning content

3.  Learning becomes deeper when learners are facilitated 
to engage in reflection concerned with the explorations 
and experiences they have had 

4.  Learners continue their learning trajectory when 
they feel they have mastered and own the learned 
knowledge and skills

5.  Learners learn more when they are involved in a 
playful approach to learning

6.  Learning is enhanced through collaborative experi-
ences 

7.  Learning and creativity are linked strongly to each 
other – especially when learning is looked at from a 
future perspective 

These seven guiding principles are further substantiated 
with insights from research. 

At the core of the LEGO Education approach to learning 
is the process that brings our approach to life in the 
classroom: the 4Cs. These are not a rigid, linear structure 
– they are a dynamic process meant to scaffold and 
enable all of the seven aspects of effective learning 
experiences. 

The combination of the four phases in the 4Cs process 
ensures effective learning. It makes the LEGO Education 
solutions and brick sets come alive as inspiring teaching 
resources enabling deep and effective learning oppor-
tunities. 

It is important to note that this approach to teaching 
and learning does not speak concretely about what is 
being learned. The content and subject of teaching – 
the specific curriculum in focus – is important because 
any teaching in formal education should have an obvious 
link to official curriculum and learning goals. The LEGO 
Education resources always have strong curriculum 
relevance and the approach to teaching and learning, 
based on the above seven guiding principles, is the 
same no matter what subject is being taught. 

Introduction:  
The foundation of LEGO® Education’s  
approach to teaching and learning
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Guiding principle #1: Learning happens most effectively 
when learners are motivated intrinsically to engage 
with the learning 

What research says: Research shows that motivation 
and engagement impact the effectiveness and durabil-
ity of learning.3  

Learners need to be interested and motivated in order 
to be actively involved in the learning. In order for the 
learners’ motivation to last throughout the learning 
process, despite challenges and in order for it to influ-
ence the learning outcome positively, that motivation 
needs to be intrinsic. This means that it should come 
from within the individual and not from any external 
pressure. Learning should be regarded as a personal 
endeavor pushed forward by the individual’s intrinsic 
wish to be engaged with the activity and interested in 
the learning. 

When learning is intrinsically motivated, research4 points 
to positive effects on the learner’s learning effectiveness, 
depth of information processing and applied reasoning 
skills.

Implications for teaching: 
Intrinsic motivation for learning 
can be nurtured by creating learning 
opportunities that pay attention to5:
-  Curiosity and relevance: Stimulate the learn-

ers’ curiosity and capture the learners’ attention 
with topics, content and materials that are relevant 
for them from a personal and a developmental view-
point 

-  Time: Allow enough time for absorption and immersion 
– and for going back and calibrating experiences and 
assumptions

-  Autonomy: Give learners autonomy during the learning 
process by giving them opportunities to control certain 
aspects of the process, to follow their own progress 
and to affect circumstances around the learning 

-  Confidence: Support the learners’ belief that they can 
succeed with the learning goals – support their learning 
experience with timely feedback that will help them 
see their own progress. Support them with materials 
and learning resources that will let them evaluate 
their own progress

-  Challenge: Learners need to be challenged to an optimal 
level, meaning that the demands and challenges of 
the learning activities offered are balanced with the 
individuals’ capacity. This allows for learners to engage 
in the learning and avoid anxiety or boredom

-  Fun: Make it enjoyable and rewarding to be taking 
part in the learning! 

The importance of motivation 
and engagement for learning
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Guiding Principle #2: Learners should be given oppor-
tunities and resources for hands-on exploration and 
first-hand experiences with the learning content

What research says: Recent research on human cogni-
tion and learning6 explains how certain circumstances 
can enhance learning. Learning is supported by oppor-
tunities and resources that help us: 
1) Perceive information through several senses 
2)  Use concrete, physical objects as memory supports, 

known as “off-load of information” to free up cogni-
tive capacity and memory

3)  Enact the information in relevant, meaningful, and 
contextualized activities7 

What research shows is that this all supports learning 
because it enables us to understand information at a 
deeper level, store knowledge better in our memories 
and retrieve information better from our memories. 
Those are all strong prerequisites for effective and 
deep learning.  

Research in embodied cognition has illustrated that 
there exists a strong link between our thinking, our 

memory and the actions we engage in. One is less rich 
and less functional without the other.8 This underpins 
that when learning, we draw on the deep connection 
between our perception and physical experience of 
the world on the one hand and our abilities to think and 
remember on the other. Our information processing as 
well as our memory systems are supported through 
opportunities to perceive using different modalities 
and senses. The different perceptual impressions help 
to support each other.9 

Deep and long-lasting learning requires bodily experi-
ences and active, hands-on exploration. Recent re-
search within the field of embodied cognition has illus-
trated this strong “body-brain/action-mind” link.10

Implications for teaching: Hands-on construction and 
opportunities to explore and experiment activate the 
link between action and cognition. They offer learners 
important embodied, contextualized and multimodal 
experiences with the content through which under-
standing and memory is built, supported and deep-
ened. 

Effective teaching must build on the fact that a natural 
way to make sense of the world is through embodied, 
hands-on experiences and exploration.

The importance of hands-on construction 
experiences for learning  
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Guiding principle #3: Learning is deep when learners 
are facilitated to engage in reflection on the explora-
tions and experiences they have gone through 

What research says: As illustrated above, it is hard or 
impossible to learn only through abstract reasoning 
and verbal instruction. The human learner is tuned to-
wards concrete, embodied experiences. At the same 
time, research in pedagogical practices illustrates 
that in order to become deep, transferable 
and generalizable learning, the concrete 
experiences should be transformed by 
the learner into abstract, transferable 
representations.11 This does not 
happen automatically and it needs 
facilitation by a skilled teacher or 
educator. Research tells us that 
the transformation from situated 
experiences and explorations 
into deep, applicable knowl-
edge about specific curriculum 
learning content is created 
during the learners’ reflection 
process about the experi-
ences, constructions 
and explorations they 
have had. In order for 
this reflection process 
to be effective and 
result in targeted learn-
ing, it needs facilitation 
from the teacher and/or 
learning peers. 

“Indeed, linking nonsymbolic, con-
ceptual understanding to more 
abstract, symbolic representations 
may be one of the most significant 
challenges teachers face today.” 
(Greeno, 1989; Samara & Clements, 
2009; Schoenfeld, 1988; Uttal, 2003) 12

Implications for teaching: Educators should facilitate 
learners’ reflection and verbalization of what they have 
learned13 in order to build a connection between concrete, 
hands-on experiences and the abstract representation 
of knowledge for deep learning and its applicability.14 
The teacher’s facilitation helps the learners to explain 

and structure what they are experiencing through 
their enactments and explorations. A very effec-
tive way to support this is through interventions in 
the form of questions, feedback and opportuni-

ties to verbalize as well as a range other 
means. This supports the learner’s iterative 

reflection process as they go back and 
forth between the embodied experi-

ence and the reflection about it.15 

Through such facilitated discussion, 
verbalization and contemplation, 
the learners get opportunities to 

calibrate their thinking and rea-
soning, adjust the con-
struction they made and 
engage in further experi-
mentations. 

Through this process, 
their insights are as-
similated. This way, 

facilitated and teacher 
scaffolded reflection pro-

cesses support the transfor-
mation of hands-on experiences 
into generalized, deep and ab-
stract knowledge and compe-
tencies. 

The importance of facilitated 
reflection for learning



7  

Guiding principle #4: Learners continue their learning 
trajectory when they can apply and master the learned 
knowledge and skills 

What research says: The learning content is the knowl-
edge and skills that are subject to the learning pro-
cess. When the learner can apply these and when they 
experience mastery and ownership, the learning is a 
true success. When this is the case, the acquired 
knowledge and skills create the learner’s new founda-
tion for more knowledge and skills to be learned. 

“Whereas many training programs emphasize ‘acceler-
ated learning,’ speed should not be viewed as the only 
measure of efficiency. The generalization potential for 
learning is just as important a facet of efficiency, even 
though far more research on assessment is needed to 
develop adequate measures of generalization poten-
tial… Rote training procedures may achieve efficient 
learning of specific behaviors, but this is only a short-
term goal. The ‘real’ goal is for learners to behave in a 
thoughtful and adaptive manner.” 16 

Research in learning highlights that the application of 
newly acquired knowledge and skills requires two things:
1)  That the learner remembers and is able to retrieve 

what is learned
2)  That the learner has extracted the core principles of 

the learning to such a degree that he can apply 
those principles in other situations or within other, 
similar areas.

These two prerequisites for the application of knowl-
edge are closely connected.
 
Research shows that the experience of ‘flow’ is a very 
effective way of consolidating learning and ensuring 
that it is remembered, retrievable and transferable for 
the individual learner.17  When you experience flow, you 
experience that the challenges and tasks you engage 
with are challenging you to the right level of difficulty 
compared to your skill level. This allows you to enter a 
state of mind where you can engage fully with the ap-
plication of your skills and knowledge in an immersive, 
satisfactory manner, resulting in a feeling of being op-
timally challenged but also of being capable. 

Another factor highlighted by research in the field of 
learning is that it affects the learner positively when 
they experience the reward of having learned some-
thing new and can apply it in meaningful ways. Experi-
encing yourself as competent makes you more willing 
and motivated to throw yourself into new learning situ-
ations. That is, it builds belief in yourself as a learner 
and it ensures that learning is a meaningful, never-end-
ing spiral.18 Furthermore, research in memory and 
learning informs us that because of the way our mem-
ory system works and is influenced by different chemi-
cal reactions in the brain, memory is stronger and 
longer-lasting when a learner experiences a sense of 
internal reward. The experience of mastery provides us 
with that.19

Implications for teaching: Learners should be offered  
experiences that enable them to experience mastery and 
the ability to transfer learning. Teaching with the above in 
mind, it is important to consider opportunities for learn-
ers to apply what they are learning to a construction of 
their own creation, lending them the opportunity to expe-
rience that they master and own the knowledge and 
skills involved. It should allow time and resources for 
learners to experience flow with application of what they 
have learned. This calls for open-ended challenges that 
awaken students’ curiosity and interest and ensure that 
they are challenged to apply their newly acquired skills 
and knowledge. Connecting each challenge to the real- 
world application of the skills and the knowledge in-
volved is often a powerful way to support the students’ 
experiences. 

The importance of applying 
newly acquired learning
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Guiding principle #5: Learners learn more when they 
are involved in a playful approach to the learning

What research says: Playfulness is important to learning 
in several ways: 
1)  A playful approach to learning builds on children’s 

natural abilities for learning as play. This is a natural 
way for children to explore the physical and social 
worlds around them

2)  A playful approach to learning allows learners to take 
on a mindset proven to be supportive of good learn-
ing outcomes

Research has shown that the mindset the learner has 
when entering the learning experience is of great impor-
tance to that learner’s learning outcome.20 This research 
illustrates that what you believe about yourself, your own 
capabilities and the reasons for your mistakes and fail-
ures, impacts how much you learn. If you enter a learning 
situation with a mindset telling you to prove yourself and 
that all mistakes and failures are your fault and that they 
should be avoided, you will execute less risk-taking 

behavior and you will be less open to explore new and 
unknown skill areas. A so-called growth or ‘learning’ 
mindset is in comparison a mindset that tells you that 
you are a good learner when you explore and seek to 
improve your skills and knowledge and as a conse-
quence, mistakes and failures are a natural part of the 
process.21 Research shows that a playful approach to 
learning will help learners to have a growth and learning 
mindset when engaging themselves in learning. That 
playful approach to learning results in a mindset that lets 
learners seek more challenges and enjoy the learning ex-
perience more. It makes it more likely that they continue 
the learning trajectory afterwards and ultimately learn more. 

Implications for teaching: It is crucial for the learning out-
come that the learning opportunity makes way for a 
growth and learning mindset. It will have a positive influ-
ence on the learners’ mindset when teaching creates a 
learning atmosphere that builds on playfulness, in the 
sense of exploration and experimentation for under-
standing, as opposed to an atmosphere seeking the right 
answers and proof of the learners’ skills. 

The importance of 
playfulness for learning
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Guiding principle #6: Learning is enhanced through 
collaborative experiences

What research says: Developmental psychology and re-
search suggests that learning together with others is a 
natural way of learning,22 and learners in the 21st century 
are used to co-creation and collaboration in other as-
pects of their lives. Learning together with peers is both 
common sense and motivating to students in the 21st 
century.23

Collaboration is an important aspect of learning because 
we create meaning together socially and culturally. Most 
of what we need to learn is embedded in social and cul-
tural practices and interactions between us. 

Objects and places in the world around us are assigned 
meaning through the actions we perform with or in relation 
to them and from the symbolic significance we – together 
– assign to them.24

Furthermore, research shows that learners can benefit 
greatly from collaborative learning experiences.25 Re-
search indicates that collaborative learning experiences 
should be planned and considered according to their level 
of complexity and in relation to the atmosphere in the 
classroom for the greatest benefit.26

According to research, physical manipulatives can help 
create beneficial collaborative learning experiences as 
they support the focus of the learning process and make 
the division of roles and tasks in the collaboration clearer.27

Implications for teaching: Opportunities for collaborative 
learning should exist through the entire learning process 
to support learning. 

The collaboration should be used as a means to better 
learning and more motivated learners. 

Teachers should consider the organization of the collab-
orative learning experiences in terms of complexity and 
clarity of roles and tasks in each team of learners, so that 
it is in accordance with the learners’ level of collaboration 
skills and general development. 

Hands-on resources and shared end products can be uti-
lized in many productive ways to support the success of 
collaborative learning experiences. 

The importance of  
collaboration for learning
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The connection between  
learning and creativity
Guiding principle #7: Learning and creativity are strongly 
linked – especially when learning is looked at in a future 
perspective. Knowledge is not static and everlasting, 
but changes over time 

What research says: Recent research into creativity in-
fluences our understanding of the concept. Creativity 
is not an endeavor for a few brilliant minds in the world 
tasked with inventing things that revolutionize the lives 
of everyone else on the planet or creating astonishing 
art and music. Seen from the viewpoint of human psy-
chology, any person is creative when he or she has an 
idea outside of the collected thoughts already familiar 
to them. When an individual discovers knowledge and 
skills that are new and valuable to them and when they 
play around with connections between information 
that are new to them, they are being creative.28

The connection between learning and creativity is that 
when we discover ideas and knowledge that are new to us 
and then reconstruct that knowledge in our own minds, the 
learning process is similar to the creative process. 

Furthermore, in the 21st century, it is not enough to be 
able to learn by memorizing and reproducing skills or 
knowledge taught by someone else. Learners need to be 
able to think for themselves and learn new knowledge 
and skills through their own initiative and explorations. 

Implications for teaching: It is crucial to provide 21st 
century learners with opportunities to learn creatively. 
That happens when learning is supported to be a pro-
cess through which thelearner reconstructs knowl-
edge actively and in a hands-on way.29 Here, creativity, 
with regard to creative thinking and creative endeavors, 
become an important factor in the context of learning. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The creative exploration process of learning should be 
surrounded with scaffolding and facilitated by the 
teacher, while learners are supported with resources, 
materials and an environment that allows for opportu-
nities to create, explore and experiment towards the 
creation of insights, connections and knowledge. A lot  
of creative thinking and action occur when we are con-
fronted with big or small challenges that need to be 
overcome. A certain degree of open-endedness to the 
challenge which means there is not only one right way 
to solve the problem and there is not just one right 
solution for the challenge, will enable creativity. Anoth-
er factor that will influence creativity in learning are the 
tools and resources that the learners are offered ac-
cess to during their exploration and experimentation. 
In an ideal situation, those tools and resources for 
learning involve certain limitations but also offer sys-
tems for support for exploration and experimentation. 
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The above mentioned research findings indicate a 
range of different aspects that influence students’ 
learning process and outcome. The LEGO Education 
approach to learning picks up on those aspects and 
recommends a process framework able to bring those 
to life in the classroom. This is – as already mentioned 
earlier – the 4Cs process which will support teachers 
in bringing the LEGO Education approach to learning 
into their classrooms. 

Connect 
As illustrated by the model, LEGO Education’s 4Cs pro-
cess starts out with a focus on connecting in the sense 
that any learning process should take its beginning in 
capturing students’ motivation, awakening their curios-
ity and ensuring their engagement in the learning pro-
cess.

Construct 
With a strong conviction (building on the above argu-
mentation) that learning happens best when learners 
construct meaningful objects and explore and experi-
ment hands-on for learning, the process should contin-
ue with opportunities and resources suited for creat-
ing and constructing objects, allowing for hands-on 
experimentation and exploration with the learning con-
tent (knowledge and skills). This brings a creative and 
playful approach to learning to life.

Contemplate 
In order to build lasting and generalizable learning, the 
process always involves one or several opportunities 
for guided and facilitated verbalization and reflection. 
This serves the purpose of supporting the learners to 
extract the core principles of what they experienced 
while exploring the hands-on element and bringing it 
to a level of awareness where it is turned into explicit, 
memorable skills and knowledge. This involves learn-
ers’ active engagement in verbalization and reflection 
about the learning content, explaining and questioning 

about their own and other’s experiences. Opportuni-
ties to speak to peers and their teacher, get feedback 
from others and to be asked questions by others, are 
crucial to this process. 

Continue 
When a learning process is a success, the learner can-
not only remember the learning content – they can ap-
ply and transfer the knowledge and skills and use it for 
something concrete. In the learning process this is en-
sured by learners being encouraged and offered op-
portunities to spend time and effort on making the re-
al-world connection and apply the learning to broader 
or other areas. This part of the process, we call ‘contin-
ue.’ and it is so important for the learning to be deep 
and lasting. This will also make the learners feel capa-
ble and incline them to ask new questions and feel in-
spired to pursue new learning targets. Furthermore, 
this ‘continue’ focus in the learning process will create 
the basis for a productive learning spiral for learners, 
where one learning builds on top of the former in a 
meaningful context. 

In conclusion:
Teaching with the LEGO Education 
approach to learning
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In the LEGO Education approach to learning, a strong 
emphasis is put on opportunities to learn from and 
with others. Such an emphasis builds on the belief that 
the most basic way to learn is to learn from others and 
learning hence fundamentally is a social endeavor. 
Learning in the 21st century should offer students op-
portunities to encounter and practice what they will 

meet and need in their professional work life when 
they grow up. Collaboration continues to be a way of 
working that we celebrate and believe in for better re-
sults. It will help learnersmaster the skills involved in 
being good at learning and by working collaboratively, 
help them satisfy a growing and lasting requirement.30

The model captures the seven guiding principles for 
the LEGO Education approach to teaching and learn-
ing and relates them to the 4C processes that bring 
them to life in the classroom.

When teaching with the LEGO Education process, we 
do not only teach for deeper and better learning out-
comes, we also teach for learning in the 21st century.
 

This approach to learning offers learners an entry into 
a way of learning that they can use with any new field 
of knowledge or skills they encounter and wish to gain 
insights into. It empowers them to lead their own learn-
ing process as well as to engage with new learning 
challenges in their lives in general. Learners offered 
opportunities to learn this way are learning to learn. 

#1
Prerequisities
for learning:

Motivation & 
engagement

#3
Abstraction
for learning:

Reflection &
verbalization

#4
Consolidation
of learning:

Application
and transfers

#7
21st century

learning:
Creativity

#5
Learning

atmosphere:
Playful

#2
Exploration
for learning:

Hands-on,  
playfulness &  

creativity

#6
Enhanced  
learning:

Collaboration
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