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Abstract: In this article, “sustainable education” is reconceptualized, drawing on the insight
that education runs on the energy of students, teachers and all other stakeholders involved.
Sustainable education systems are defined as systems in which students’ natural energy for
learning is renewed (rather than depleted) and no talent gets wasted. Students’ energy for
learning is geared towards the acquisition of crucial competences for the 21st century
(including the competence to make their own lives work and to make life on the planet work),
which they can deploy and further develop on a long-term, sustainable basis. For this to
happen, education systems need to be built upon strong, up-to-date curricula and to design
classroom activity based on cutting-edge knowledge on what drives human learning. To this
end, school teams’ joint energy for educating needs to be tapped and renewed, and assessment
needs to be primarily used to further improve the quality of education.
Keywords: sustainable education; learning; 21st century skills; equity and excellence

1. Introduction
Like cars run on fuel, education runs on energy. It runs on the energy of students, teachers,
administrators, parents and all others involved in educating. The balance we need to draw up is how
much of that energy turns into actual learner development and how much into other things, like
frustration, irritation, school dropout and failure. This may well be the pivotal question any education
system, and any individual teacher, must answer. If the energy learners invest in classroom activity leads
to successful learning, this, in turn, may release new energy for learning. In essence, learning fuels
further learning [1–3]. From a socio-emotional perspective, if people’s energy turns into successful
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learning, this may enhance their self-confidence and social well-being and may motivate them to put
effort in further learning. If people participate in activities they find worthwhile and learn new things
from, their willingness to engage in similar activities in the future may grow. Cognitively, too, learning
is a springboard for further learning: all of the knowledge, skills and attitudes that people successfully
acquire can be used to confront new challenges, new ideas and new opinions. Concurrently, learning
proceeds when what is new can be built upon what is already known [3]. That is how learning works
and how the mind works.
Therefore, if energy invested into learning turns into actual development, then that successful learning
experience may unleash new motivational, social, emotional and cognitive energy for learning. In this
way, energy for learning becomes renewable energy. The wheel keeps on turning. If this happens on a
regular and systematic basis, and for every single student in the education system, energy for learning is
exploited in a sustainable way, rather than being depleted. Then, education becomes sustainable education.
As can be inferred from the above, the term “sustainable education” is reinterpreted in this article.
Rather than focusing on the ways in which education systems may prepare young people to become the
custodians of sustainable societies and environments (so, rather than focusing on education for
sustainable development) [4–6], however noteworthy that goal may be in its own right, this article
focuses on the extent to which education systems themselves satisfy the basic criteria of sustainable
development (see also [7]).
2. A World-Wide Challenge
Many education systems around the world currently fail the test of sustainability [7–9]. In these
systems, valuable proportions of energy, time and talent go to waste: an unacceptable proportion of
students fail to realize their learning potential, leaving compulsory education without obtaining a degree
or without developing competencies that are vital to their present and future lives [10–13]. Policy makers
are quick to point out the economic cost of educational failure: for instance, students who do not graduate
from secondary education run a higher risk of becoming unemployed or having to live on social welfare;
conversely, students who hold a degree of higher education have been shown to contribute more, on
average, to the gross national product of their country [14,15].
However, economic statistics are just the tip of the iceberg. Many of the students who are registered
as dropouts or unqualified school-leavers are people of flesh and blood with broken dreams, shattered
self-esteem and a lowered motivation to ever resume formal schooling again [15,16]. Many of them run
a proportionally high risk of suffering from mental and physical pain in their later lives, to suffer from
illness and life-threatening disease at an early age and to end up in criminality or poverty [9,15]. Many
have developed crucial competences (such as functional literacy) at such low levels that their chances of
achieving their full potential through lifelong learning have significantly decreased [17].
The stakes are high. Education prepares the next generation to become the workforce of the future
and much more than that. Education prepares the next generation to become the guardians of our planet,
the stewards of democracy and the peaceful co-existence among different peoples and races, the
custodians of society, the inventors and explorers of the future, the caretakers of their own children. We
cannot allow the energy, talent and time that fuel our education systems to be wasted. More than ever,
the future of our planet depends on the future of our education systems. Below, we will draw on research
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and recent theoretical publications to describe the features of education systems that meet the following
three crucial criteria and hence might be termed sustainable education systems:
 No talent is wasted: education should work for every single student in the system, irrespective of
the students’ background;
 Energy for learning is renewed: the energy that students and teachers invest in education is
maximally turned into learning and development, which produces new energy for learning;
 Crucial needs are addressed: students develop the competences that are crucial for their future lives
and for the future of our planet.
3. Designing a Strong, 21st-Century Curriculum
Strong education systems are guided by a strong curriculum, which describes the crucial competences
that students need to develop and sustain. Because the world has undergone such vast social, ecological,
economic and political changes and faces such major threats, the curriculum of the 21st century will
need to be different from the curriculum of the previous century [7,13,17–19].
Every era needs its own education. To fully live their present and future lives and to secure the future
of our planet, students of the 21st century will need to learn to:
 Make knowledge work: Rather than merely accumulating facts and figures in their heads and
memorizing specialist, decontextualized knowledge, young people need to learn how to use
knowledge in flexible ways to solve complex problems in a wide range of situations and contexts.
They will need to be able to “re-contextualize” the abstract knowledge they have acquired to cope
with authentic, real-life challenges. Therefore, if the education of the 20th century was knowledge
based, sustainable education for the 21st century will need to be solution oriented.
 Make communication and information work: Rather than absorbing information provided by a
teacher or a handbook, young people need to learn how to find, critically evaluate, organize and
use information for a wide variety of purposes. In addition, young people need to learn how to
communicate in clear and coherent ways, to report and summarize findings (both orally and written),
to share thoughts, to deliberate and join discussions in a civilized and rational way and to engage
in open-minded and constructive dialogue. Therefore, if the education of the 20th century was
transmission based, sustainable education for the 21st century needs to be communication oriented.
 Make their creative powers work: Rather than solving problems in one particular, predetermined
and uniform way, young people will need to learn how to devise different solutions and adequately
apply the most appropriate ones to the case at hand. Crucially, the next generation of adults will
need to be able to come up with innovative solutions for the social, ecological, economic and
political problems the current generation of adults fails to solve. From an early age on, creative,
“out-of-the-box” thinking should be stimulated throughout the curriculum. Therefore, if the
education of the 20th century was highly reproduction based, sustainable education for the 21st
century will need to be innovation oriented.
 Make social relations work: Rather than merely striving for personal success (at the cost of others),
young people need to be able to work and learn together with others, respect other viewpoints and
cultures, work out compromises and solve social conflict in rational, nonviolent and civilized
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ways. In view of the fact that intolerance underlies much current warfare and social injustice,
young people should develop their own identity while fully respecting other people’s identities
and choices. Therefore, if the education of the 20th century strongly emphasized individual merit,
sustainable education for the 21st century will need to take a social turn.
Make technology work: In addition to using technology for personal, informal purposes, young
people will need to develop high levels of functional literacy to critically cope with the overload
of information that modern technology produces. They will need to learn how to put technology
to adequate use to make their own and other people’s lives richer, safer, easier, more peaceful and
more worthwhile and, at the same time, secure the future of the planet on which we live. Therefore,
if the education of the 20th century was low-tech, sustainable education for the 21st century will
need to be multimodal and high-tech.
Make change work: Rather than being afraid of change, young people will need to learn how to
cope with sudden challenges and unexpected events in a flexible, creative, rational and
well-considered way. Young people will need to develop the flexibility to adapt their behavior and
decisions to new input and rapidly-changing contexts. Therefore, if the education of the 20th
century was largely based on the transmission of established bodies of knowledge, sustainable
education for the 21st century will need to strike a balance between the legacy of the past, the pace
of change in the present and the needs of the future.
Make their own learning work: In addition to learning how to meet immediate needs, young people
will need to develop a wide range of learning strategies, attitudes and skills to sustain their own
learning and development in the future; they will need to develop a high degree of confidence in
their learning skills and the willingness and skills to aid others in furthering their development.
Therefore, if the education of the 20th century was strongly focused on immediate performance
targets, sustainable education for the 21st century will need to foster lifelong learning skills.
Make their own lives work: Rather than merely dictating which path students should blindly
follow, educators should foster students’ ability to think independently and make their own
decisions in a rational way. Rather than dictating what students should think, education should
teach students how to think for themselves. Furthermore, education should enable students to
explore who they are, to discover what their true talents and ambitions are, which of their
limitations they can overcome (and how to do so) and which educational path is best suited to
make the most of their learning.
Make life on the planet work: If education should foster people’s capability to take charge of their
own lives and their own development, they should learn to do so without damaging others and
their environment. Even more, they should learn how they can make a positive contribution to
preserving the social and ecological diversity on this planet, enhancing equity among people of
different ethnic, cultural and religious origins and solving the major problems this planet currently
faces (amongst which are poverty, child abuse, global warming, species extinction, warfare and
the depletion of the Earth’s natural sources). This aim resonates strongly with the original meaning
of the term “sustainable education” as coined by Sterling [4] and advocated within the field of
education for sustainable development [5,20–24].
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Foregrounding the above-mentioned competences as the key competences for 21st century education
does not imply that core subject knowledge should no longer be taught or assume a peripheral position
in the curriculum. However, in line with Sterling’s views on sustainable education [25], it does mean
that the teaching of core subjects should be profoundly revised and enriched: the above-mentioned key
competences are not to be viewed as mere “add-ons” that can be taught in a piecemeal or fragmentary
fashion (if there is some time left), but should rather be considered as the ultimate goals of core subject
teaching and the main criteria against which the quality of core subject teaching should be measured. As
Sterling [25] puts it, this requires that relation is systematically put back into learning and teaching:
whether they take a math, history or technology class, learners should be sensitized and empowered to
make the knowledge they acquire work by applying and relating it to authentic, real-world problems;
while doing so, they should take into account the needs of others and the consequences of their decisions
and findings for life on the planet and try to use their newly-acquired knowledge to creatively solve
the major problems that local and global communities are currently facing. This means that the
above-mentioned competences should not be treated as a list of items that needs to be ticked off, but
rather be seen as a set of core competencies that should be integrated in the teaching of all subjects and
in daily classroom practice on a systematic basis. Therefore, when it comes to defining the key goals of
the curriculum, there is a red thread running through Sterling’s seminal views on sustainable education,
the views put forward in the field of education for sustainable development and the view on sustainable
education that is presented in this article: rather than accumulating predigested bits of knowledge in their
heads and reproducing it during quizzes, tests and exams, students should be empowered to think
critically and creatively, make well-grounded, rational decisions and act in appropriate and relevant ways
to address the problems that threaten their personal, local and global future.
4. Understanding Learning
To make education systems work optimally towards the above-mentioned learning goals and to do so
for every single student in the system, we need to understand how learning works. We need to fully
grasp what it is that turns students’ energy into the development we envisage. Although much remains
to be uncovered, there is much about learning processes that we have discovered over the past few
decades [1–3].
For one, learning is about connecting. To learn, people need to be able to connect the new with what
is already known. To a great extent, prior knowledge determines what can be learnt; the learning outcome
of human activity heavily depends on the extent to which new information can be connected with what
has already been acquired. Research into learning has tended to highlight the cognitive side of this basic
insight. However, especially in compulsory education systems enlisting children and adolescents, the
cognitive aspects of learning (and connecting) cannot be separated from other dimensions of learning.
For young learners of flesh and blood, the cognitive aspects of learning are inextricably entwined with
social, emotional and physical aspects [3]. Connections, then, may be hypothesized to be richer for
learning and thus give rise to more sustainable energy-learning cycles, if they positively engage the
learner’s whole being. Therefore, in this line of reasoning, learning is facilitated if learners also connect
socio-emotionally to what they aim to learn or need to learn and if learners socio-emotionally connect
to the activity they are participating in and might learn from. In addition, learning will be enhanced if
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learners are able or willing to connect to the person(s) with whom they are interacting and/or from whom
they are learning [26]. In other words, the combination of socio-emotional, physical and cognitive
engagement can top-up the energy unleashed for learning, and the learning experience, in turn, may feed
the learner’s socio-emotional, physical and cognitive well-being.
Secondly, learning is an active verb. Connecting (and thus learning) cannot be done for the learner;
it is something the learner needs to do. For much of what people need to learn, especially for the
development of complex competences, people need to engage in situated practice and to do so
repeatedly. However, merely repeating a particular activity does not automatically result in deep-level
learning. Much learning requires some degree of reflection on what we are doing. If we understand what
we are doing (especially when we are doing, or supposed to be doing, new and complex things), our
capacity to handle the new, modify and apply it in a wide range of situations and contexts may be largely
enhanced. In this way, learners’ natural powers to learn will turn into expert power.
The above implies that much learning requires effort and that learning also has a motivational aspect.
If learners assign personal meaning to what is to be learnt or done, if they believe the new will make a
positive difference in their lives, if they expect the learning or participating will matter in any way, if
they can make educational aims their aims, they might be inclined to invest more energy in the activity.
Ultimately, much of what does engage people in activities that might lead to learning boils down to some
prospect of personal or social reward.
In sum, learning is about connecting, investing, and expecting. The three reinforce each other. If
people can connect the new they encounter in the now to something they knew, did or felt in the past
with a view to feeling or doing better in the future, then they are bound to invest energy in the ongoing
activity, and the energy-learning wheel will start turning. This does not imply that learners need to be
consciously aware of each of these conditions. There is quite a lot of investing, connecting and expecting
that goes on at an unconscious level. Additionally, as mentioned above, if people are cognitively,
socio-emotionally and physically engaged in connecting, investing and expecting, then the learning that
comes out of it, and the new energy that the learning experience produces, may be largely enhanced.
Conversely, the socially-disadvantaged child who cannot connect her prior knowledge and skills that
she developed at home to the abstract subject-matter of the school curriculum, who feels that the teacher
holds low expectations of her school achievement and who expects to do badly on the following tests,
may find it increasingly hard to invest further mental and physical energy into studying and working
hard at school. For this student, the energy-learning cycle may grind to a halt: the energy for learning
this student has left may fail to be renewed.
5. Designing Learning-Oriented Education
Education systems work well if they work well for every single student in the system. That is, if they
manage to keep the self-perpetuating energy-learning cycle of every single child going and if they make
sure that every single child develops the crucial competences in the curriculum and realizes her full
learning potential. However, how do successful education systems accomplish this? What do education
systems that foster both equity and excellence actually do [27–31]?
 They challenge and trust learners: Teachers in successful education systems hold high expectations
of every single student in the system and expose their students to challenging, meaningful content.
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They are not discouraged by the temporary flaws, errors or mistakes that inherently belong to any
process of learning (and which, if put to proper use, may actually be exploited to promote learning).
Challenge is key to high-quality education, because, in essence, it is about inviting learners to
stretch their muscles and continuously acquire new skills, knowledge and attitudes. Reviewing the
research on what distinguishes expert teachers (whose students show higher-than-average learning
gains year after year) and experienced teachers, Hattie [32] (pp. 33–34) concludes that “expert
teachers do differ from experienced teachers, particularly in the degree of challenge that they
present to students, and, most critically, in the depth to which students learn to process information.”
 They activate and motivate learners: teachers cannot do the learning for their learners. Research
into learning processes amply shows that to develop expertise (in whichever field), learners need
to engage in much deliberate practice, during which they can learn by doing and by reflecting on
what they are doing in an effort to improve their practice [3,31,33]. Rephrasing this insight in
terms of sustainable education, this means that learners need to invest energy in their own learning
process. As research into learning motivation indicates, energy for learning is boosted and
activated if learners are exposed to tasks they consider valuable, challenging and doable and if
they know that support (by a more competent partner) is provided should obstacles arise [3,34,35].
In addition, learners’ energy for engaging in learning activities might further be boosted to the
extent that teachers tailor content and support to their students’ learning needs and allow their
students to have a say in what learning content and learning activities are truly worthwhile.
 They contextualize learning: Activating students’ energy for learning does not suffice. As
mentioned in the Introduction, one of the key principles of sustainable education is that the energy
that learners invest in learning activities should turn into successful learning experiences, so that
their energy for learning gets renewed, and a virtuous cycle ensues. One of the key features of
successful learning experiences is that new content can be linked by learners to their prior
knowledge [1,3]. Therefore, in successful education systems, the substantial body of
decontextualized knowledge students need to acquire is linked by teachers to numerous concrete,
contextualized cases and examples and connected to students’ prior experience; in a similar vein,
students are invited to apply this knowledge to new cases in (semi-) authentic contexts and
situations. Reviewing research on the impact of education on learning, three out of the five
recommendations that Pashler et al. [36] make to teachers focus on using multiple ways of
presenting challenging input (verbal, visual, digital, etc.) and designing multiple ways in which
the student processes the input (problem-solving tasks, worked examples, hands-on exploration, etc.).
Both inside and outside school, learners should be offered rich opportunities to re-contextualize their
new knowledge to fully understand it, to make it come alive, to put it to societal use and to use it
to enrich their own and other people’s lives. Therefore, in sustainable education, bridges between
the school and the outside world are constructed and maintained: opportunities for workplace
learning, community learning and learning from the multimodal experiences that modern
technology offers are fully exploited to allow the learners to establish rich connections between
the abstract and the concrete, between academic knowledge and real life and between new
knowledge and learners’ prior knowledge.
 They socialize learning: In successful education systems, learners get ample opportunity to
collaborate on tasks and learn together. The empirical evidence on the positive impact of
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cooperative learning on students’ development is robust [28,31,32]. In the process of collaborating,
learners can support each other’s learning and understanding of new content and, at the same time,
learn how to work together, develop social skills and learn how to solve problems and settle
disputes in a constructive way. In sustainable education systems, learning to work, learn and live
together are fostered in an integrated way and become part of the school’s daily life and assessment
culture. School populations become learning communities where pupils develop and sustain rich
and constructive relationships with more peers than just the pupils in their own class. In sum, for
sustainable education, cooperative learning is of crucial importance, both in terms of enhancing
successful learning experiences and in terms of fostering one of the key competences that students
need to develop to fully live their present and future lives and to secure life on this planet.
 They differentiate: Today, many education systems require all students to acquire all subjects at
the pace of their birthdays. However, the energy-learning cycle of every student has a distinctly
personal touch. People differ in what exactly arouses their energy flow, in the prior knowledge
they have built up, the interests they have, the way they learn and the pace at which they acquire
different skills. As the research on evidence-based education amply indicates [28,31–33],
successful education systems are characterized by a high degree of flexibility in the teaching
methodologies, support systems and grouping formats they offer: students who are temporarily
lagging behind are offered more intensive, or adaptive, support; students who are extremely fast
are offered further challenges.
In view of the above, and in view of what we know about learning today, the education of the 21st
century needs to increase the time devoted to holistic, interdisciplinary activity in which learners
collaboratively work towards a challenging, meaningful outcome; in which they need to deal with
different opinions and perspectives and with information coming from different sources; in which the
explicit attention to elements of skill is embedded in holistic meaning-making activities; in which
learners are provided with feedback on the quality of their work and the progress they are making; in
which learners, while in the process of complex problem-solving, also learn how to solve problems,
whether they be of a social, cognitive, affective or other nature. In essence, sustainable education systems
systematically take the learning process of all learners as their true focus of attention. All activity is
grounded in the energy-learning cycle and is set up to maximally feed it. Learning is at the core of the
system, not the system itself.
6. The Open School
Walls, windows, doors and ceilings: that is of what a school building consists. In a metaphorical
sense, the school of the previous century was dominated by its walls and ceilings. Students were sitting
together in stable groups, based on attainment and separated from other groups by thick walls. Similarly,
between the different courses of the curriculum (relating to different scientific disciplines), firm walls
were erected. Annual learning development was kept within the vertical space bound by well-described
floors and ceilings. Strong walls separated students from the environment outside the school.
Pursuing the metaphor, the sustainable school of the 21st century that attempts to put the
above-mentioned pedagogical principles into daily practice may find itself dominated by windows and
doors instead. Open doors allow students to move across physical and intellectual spaces to learn with
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many others, to help their peers learn and to develop social skills while trying to work together with
different types of students. Open doors allow for dynamic regrouping of students to create more
opportunities for learners to learn at their own pace and for teachers to fine-tune their support to specific
learner needs. If classroom doors and windows are opened on a more regular basis, students may get
richer opportunities to apply knowledge and skills from different courses and disciplines to complex
cases. Students of different strands and programs and with different talents, skills and prior knowledge
can then be deliberately mixed to solve authentic problems demanding the expertise and creative ideas
of highly complementary groups that are able to work together efficiently. Doors can be opened to the
outside world, too: in that way, students may be challenged to apply their competences to authentic
problems in an effort to make a valuable contribution to community life, to develop crucial competences
in workplace learning and real-life contexts and to relate knowledge and skills they built up at home to
their classroom work [37,38]. Parents will be invited on a regular basis to talk about their children’s
development and future prospects. Assessment will be geared towards the discovery of children’s unique
talents and interests, turning the school into a window of opportunity for every single child in the system.
A nice illustration of these principles can be found in a Flemish secondary school, where students in
the vocational strand were asked to teach first-aid skills to students in the academic strand. The
vocational students’ self-competence was strongly boosted by this experience. Moreover, they
developed social skills (explaining and teaching) and first-aid skills (the actual explaining helped them
understand the content they were teaching even better) during this activity. Besides acquiring first-aid
skills, the “academic” students learned to see their “vocational” peers in a different light. The example
illustrates the way in which the principles and practices that are suggested in this section relate to the
key principles of sustainable education. First, many of the measures that are suggested in this section
have the potential of boosting students’ positive energy for learning by being directly linked to the
variables that have been shown to raise students’ motivation to engage in learning activities: applying
knowledge to cope with intrinsically interesting, authentic problems, engaging in joint project work with
other people who are eager to pursue a common goal, receiving opportunities to boost self-confidence
(e.g., by helping a peer or bringing in expertise the other does not possess) have all been empirically
shown to be linked to enhanced learning motivation and task engagement [3,31,34,35]. Second, many
of the measures that are suggested in this section raise the chance that the effort students put into learning
will lead to successful learning. Peers providing each other with interactional support, contextual support
that comes with making the learning environment more realistic and authentic and learners’ efforts to
try and explain newly-acquired knowledge to others have all been shown to be associated with enhanced
development [3,31,33,36].
7. No Talent Is Wasted
The example above shows that the principles of holistic, cooperative learning may work out fine not
only for the talented and gifted, but also for “less gifted”, “socially disadvantaged” and “ethnic minority”
students. Yet, for the latter groups of students, the bar is often lowered [11,39,40]. These students’
engagement in shared, interdisciplinary project work calling for higher-order, creative and critical
thinking is often put “on hold”. Teacher expectations are lowered, and the students are invited to engage
in less meaningful, powerful and motivating activities, over-emphasizing subskills or isolated elements.
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As a result, the balance between the energy invested in teaching and the learning that comes out of it
may be severely disturbed, much to the frustration of both learners and teachers involved. As was pointed
out in Section 2, the social gap between pupils of low and high socio-economic backgrounds is one of
the key factors that turns many of the education systems in the world today into relatively unsustainable
systems. Rather than leading to successful learning experiences and being renewed as a result, the
positive energy for learning of underachieving students slowly, but surely, gets depleted. These students
are at risk of giving up school and giving up formal learning altogether [10,16]: they risk leaving school
early without graduating and without developing a threshold level of the 21st century key competences
that were described in Section 3; they are at risk of participating to a relatively minor extent in lifelong
learning and realizing their full potential. As a result, valuable human energy, talent and time get wasted
rather than turned into sustainable human development.
Therefore, at all levels of the educational system, from the macro-level of system organization to the
micro-level of classroom teaching, practitioners have to make sure that all students receive high-level
education of a challenging kind. Not a single student should be put on an energy-learning diet. At the
system level, early tracking and streaming have been shown to raise the risk of lowered teacher
expectations, curriculum reduction and social inequity. Therefore, all students should be offered
comprehensive education, preferably up to the age of 14 [9]. At the local level, schools have to join
forces with local communities and companies to offer students rich opportunities for workplace and
community learning (in upper-secondary education and second-chance learning, this actually may
become crucially important for the students for whom more traditional classroom approaches did not
work). At the school level, approaches towards remedial teaching that focus on what students are not
able to do may make students feel stigmatized, lowly competent and isolated from the mainstream group.
If remedial teaching consists of little more than the mere repetition of the same content and the use of
the same teaching procedures that failed to work in the first place, repetition may lose its learning
potential. This is probably one of the reasons why the energy (and money) invested in making children
repeat a grade often produces counterproductive effects [9,32]. Therefore, if remedial teaching is
organized, it should be as motivating, interesting and meaningful as teaching in the mainstream and, at
the same time, should be better adapted to the specific needs of the students involved.
8. Teachers Make the Crucial Difference
Teachers make the crucial difference [32,41,42]. There is no way of getting around this basic truth.
In the end, it is not class size or money that does the trick. It is the teacher [29]. Reviewing his
meta-analysis of thousands of studies on educational effectiveness, Hattie [32] (p. 169) concludes that
“the major source of controllable variance relates to the teacher”. This is because teachers are in a
privileged position to keep the energy-learning cycle of every single student going. Teachers can
motivate learners to engage in meaningful learning activities. They can provide feedback and
interactional support tailored to individual learners’ needs. They can scaffold reasoning and higher-order
thinking. They can model expert performance. They can listen and show that they care. They can
establish rich connections with learners and for learners and, in this way, support learners by turning
their positive energy for learning into successful learning experiences.
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What is more, teachers can do this on a daily, minute-to-minute basis and, so, can forge strong chains
of support for every single one of their students. Teaching may be seen by many as a gift, but great
teaching, the kind that boosts the energy learning cycle in every single student in the classroom, is a
learned competence. The research on expert teachers shows that they engage in deliberate practice,
which means that they do not just teach, but consciously reflect on the quality of their teaching and seek
support from others in an continuous effort to improve their impact on their students’ learning [32,33].
Being an expert teacher requires (amongst others) a broad repertoire of teaching formats and activities,
an alert pair of eyes and ears to observe and analyze the quality of the learning process that different
learners are engaging in, a high level of flexibility and skill to tailor support to students’ present and
future needs and sophisticated social skills to connect with learners of different backgrounds and character.
Great teachers bring out the best in learners: their minute-to-minute decisions in the classroom are not
lucky shots, they are the result of a balanced interplay between expert knowledge, skills and attitudes.
Therefore, teachers are learners, too. For teachers-as-learners, too, it is of crucial importance that the
positive energy sources for learning they have (their professional motivation and dedication, their prior
knowledge and skills) can be turned into successful learning and development. For teachers, too, it is
crucially important that the energy for teaching they have does not burn out or go to waste. Therefore,
teachers need to able to practice their profession in favorable working conditions. To foster their
development, they need to be given ample opportunity to work together and deliberate with their
colleagues, to participate in in-service training and coaching on the floor, to reflect, preferably together,
on what they are doing in the classroom in an effort to enhance the impact of their teaching on
students’ learning.
In this respect, too, education will need to take a social turn [7,41,43]. Schools probably constitute
the potentially most powerful learning communities in the world. Yet, for schools to become a truly
powerful learning community, the available, and virtually inexhaustible, source of energy for leaning of
the school team needs to be tapped. In many ways, the energy and expertise of the different teachers in
the team must be regarded as highly complementary and treated as such: if teachers share ideas,
prepare or give lessons together, discuss pupils’ progress and together search for ways to optimally
fine-tune instruction to the pupils’ needs, better teaching and richer teacher development may come
out as a result. The extensive research on what effective schools do more and better than less
effective schools clearly indicates the crucial importance of collegiality among staff members, joint
policy-making, joint staff development, co-teaching and joint deliberation on the impact of education on
student development [44,32]. In this respect, Darling-Hammond [43] (p. 193) concludes that countries
that have recently made the greatest progress in student achievement allow their teachers sufficient time
“to plan cooperatively and engage in analyses of student learning, lesson study, action research, and
observation of one another’s classrooms that help them continually improve their practice.”
Ultimately, there is very little that gives people more energy than working together on a worthy cause.
Additionally, there is very little that drains people so much as fighting for a seemingly lost cause all on
their own. The various members in a school team are all committed to the same worthy cause: fostering
their students’ development and well-being. Therefore, if team members combine their natural energy
sources for teaching (i.e., their motivation, dedication and expertise), teacher learning and development
are bound to come out of it; this, in turn, will give teachers new energy for teaching and developing.
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It should be noted, in this respect, that parents are not teachers. If parents are expected to do the kind
of things at home that teachers are doing at school, education systems may become less equitable.
Therefore, parents should primarily be asked, let alone required, to do the kinds of things that all parents
are able to do. If necessary, they should be helped to raise their kids in material or financial ways, but
above all, they should be listened to and consulted when it comes to designing the child’s educational
career, discussing their well-being, talents, limitations and worries. Parents and teachers are partners in
the shared project of keeping the energy-learning cycle of their children running. What is more, as
partners, they are highly complementary. Parents know and see things that teachers do not know and
see, and vice versa. True dialogue and exchange between parents and teachers can make a big difference
for children. Additionally, allowing parents to participate in that dialogue on an equal footing with
teachers and administrators can make a big difference for the parents.
9. Broadening Assessment
The main goal of assessment in sustainable education is to improve education and to promote
learning [45,46]. In meta-analyses on the impact of education on learning, formative assessment and
feedback systematically rank amongst the most influential variables [28,32]. The research clearly indicates
that assessment should primarily serve the purpose of finding out whether students’ energy-learning
cycle is running and, if not, which obstacles should be cleared. To do so, a broad repertoire of different
assessment procedures and methods can be employed, enabling teachers to unravel whether students are
activating energy for engaging in a learning activity and how they are coping with the learning task in
an effort to turn their energy for learning into a successful learning experience. Building on their
observation of students’ learning process and output, teachers can then provide learners with feedback,
preferably the kind of feedback that drives the learning process forward. Reviewing the extensive
research on feedback, Hattie [32] concludes that feedback is most productive when it builds a connection
between three crucial questions: where is the learner going (for which learning goals did the learner
activate energy for learning), how is the learner going there (how is the learner coping with the task) and
where to next (which kind of feedback and support could help the learner most at this particular stage to
learn successfully). In sustainable education, then, assessment is crucially a matter of dialogue, aimed at
using information about the learning experience in a joint effort to enrich it. Errors are welcomed: errors,
in fact, can drive learning forward in a forceful way if they are treated as sources of information [32,33].
Hattie [32] further suggests that students should be taught how to critically and objectively self-assess
their work (and their peers’ work) and to draw conclusions on the efforts they need to make next. In that
way, learners can become their own teachers and build up self-regulating skills. In terms of sustainable
education, learners should ultimately learn to self-regulate their own energy-learning cycle.
In sustainable education, the curriculum is not dictated by what can be tested easily. Rather,
assessment is dictated by what should be taught first and foremost. In line with the previous section, for
school teams, assessment has an introspective dimension, in the sense that they use student results to
analyze the quality of the education they offered, in an effort to identify aspects that can be, and should
be, improved. Finally, in sustainable education, assessment also has a prospective dimension. School
teams, students and their parents aim to identify what students are good at (and less good at), what they
like to learn and what their ultimate learning ambitions are, in an effort to construct the most optimal
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match between the students’ ambitions and capabilities and their educational trajectory. Therefore, most
probably, school teams should not test more, but should do more with the assessments that they
carry out [41].
10. Implementing Sustainable Education
Following from the above, a wide range of measures promoting sustainable education, ranging from
the macro-level of the education system to the micro-level of the school, could be listed. Amongst others,
this list could include the following proposals:
 Introduce a weekly slot of four hours that is devoted to interdisciplinary, collaborative
project work.
 Check whether the current curriculum gives top priority to competences that are vital to students’
future lives and the future of the planet.
 Create more opportunities for children to develop creative thinking skills throughout
the curriculum.
 Provide mentoring by experienced teachers to every beginning teacher during the first two years
of their career.
 Provide more outdoor learning opportunities to all students.
 Enhance community life at school by increasing student influence on school policy, organizing
peer tutoring and school projects across strands and age groups.
 Invest in the quality of pre-primary education by training nursery teachers to interact in a natural,
rich way with children while they are playing and exploring the world around them.
Not all of the above-mentioned measures require extra money. Some primarily require the
commitment of practitioners and policy makers, the joint effort of school teams and a fair degree of
creativity and belief. Implementing such measures might sensitize many practitioners to reflect on the
quality of education, but on the other hand, they might also do little more than scratching the surface of
a system that remains otherwise unaltered. If schools raise the number of hours devoted to cooperative
learning, but the summative assessment of students is exclusively based on individual tests, then students
might still conclude that, ultimately, individual competition rules the world. If students participate in
lesson activities that explicitly focus on fighting racism and fostering multicultural dialogue, while at
the same time aggressive bullying in the playground is not tackled, students may decide that nice
principles in the classroom have no bearing on real life. If the whole team attends an in-service training
on complex problem-solving, but every teacher is left to their own devices when it comes to trying new
ideas out in the classroom, the impact of the training on teacher development will be close to zero. If the
school team purchases an expensive monitoring system for following up on students’ development of
key competences, but teachers lack the expertise to differentiate between learners, then the energy invested
in the administration of the monitoring system may not pay off in terms of student development. Ultimately,
making education more sustainable is a matter of optimizing school culture, not school structure.
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11. Conclusions
In this article, the concept of sustainable education was reinterpreted and redefined as education
in which:
 No energy for learning and talent is wasted: education should work for every single student in the
system, irrespective of the students’ background;
 Energy for learning is renewed: the energy that students and teachers invest in education is
maximally turned into successful learning and development, which produces new energy for learning;
 Crucial needs are addressed: students develop the competences that are crucial for their future lives
and for the future of our planet.
Young people have a strong, natural urge and huge sources of energy to learn. They learn in order to
fulfill a wide range of social, physical, emotional, psychological needs. Their energy for learning is
renewed every time their efforts to learn turn into successful learning, because successful learning
provides learners with cognitive, physical, emotional and motivational sources for further learning. In
the 21st century, young learners need to tap and continually renew their energy for learning in order to
cope with the dramatic changes that are reshaping modern daily and societal life. Acquiring the basic
skills of reading, writing and math no longer suffices [13]. To function in societal life and in the labor
market, to enrich their personal lives and secure life on the planet, students need to acquire a wide variety
of higher order, 21st century skills. Education systems have a huge responsibility and great potential to
make this happen. They will be successful to the extent that they can tap students’ energy for learning,
help learners to build up successful learning experiences and keep their energy-learning cycle running.
Drawing on the extensive research on learning and development and on their own energy for learning,
school teams can make a crucial difference in students’ school careers and their future existence.
The implementation of sustainable education will require substantial government support: first, in
terms of taking the necessary steps to instigate and organize the reframing of curricula and key objectives
of educational systems in their countries; second, in terms of supporting school teams and individual
teachers to further develop their professional expertise. As the above-mentioned research made
abundantly clear, investing in teachers’ and school teams’ motivation and competence will be key to
pursuing the three main ambitions that define sustainable education mentioned above. As a corollary,
much more classroom-based research is needed to identify what expert teachers and expert teams do in
terms of sustainably promoting the key competences of the 21st century with all of their students,
irrespective of their social, cultural or ethnic background.
The aim of this article was not to advocate change merely for the sake of change. What we need to
do in education is to sustain what goes well and to fight what goes wrong. We need to fight the loss of
human talent and potential, the loss of energy for learning, the loss of dignity and pride, the loss of
precious time to foster development in crucial domains. Education can be a powerful engine of
opportunity for all students, and it is the energy of students and teachers that keeps the engine running.
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